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MEDICINE. 


Sect.  XIX.    Variola.  Smalt-Pox. 

E  now  come  to  the  second  genus  of  the  Pyrexiae, 
the  Exanthemata,  diseases  consisting  of  fever, 
upon  which  supervenes,  at  a  certain  period,  a  cutaneous 
eruption,  charactersied  by  specific  symptoms,  and  con- 
tinued during  a  certain  Ungth  of  time;  they  have  also 
the  peculiar  property  of  occurring  once  only  during  the 
life  of  the  mdividual,  and  they  appear  to  be  always  pro- 
duced by  a  specific  contagion.  The  diseases  to  which 
the  above  character  strictly  apply,  arc  Variola,  Vaccinia, 
Varicella,  Scarlatina,  and  Rubeola. 

The  disease  of  Variola,  or  small-pcx,  which  a  century 
ago  was  scarcely  less  dreaded  than  the  Plague  itself, 
aflbrds  a  memorable  example  of  the  triumph  of  the  me- 
dical art  over  what  appeared  lo  be  an  inevitable  evil  at- 
tached to  human  existence.  By  the  introduction  of  ino- 
culation, the  disease  was  rendered  comparatively  safe  to 
the  individual,  and  by  the  substitution  of  the  vaccine 
for  the  variolous  poison,  this  benefit  has  been  extended 
to  the  community  at  large.  Some  time  must  be  allow- 
ed for  the  prejudices  of  mankind  to  subside,  but  we  have 
every  reason  to  hope  that  ultimately  this  destructive 
scourge  will  be  banished  from  all  civilized  countries. 
According  to  the  degree  of  violence  with  which  Variola 
exists,  it  constitutes  two  varieties,  which,  although  evi- 
dently belonging  to  the  same  disease,  and  convertible 
into  each  other,  differ  essentially  in  their  symptoms,  and 
require  different  modes  of  treatment ;  from  the  peculiar 
appearances  of  the  eruption,  they  have  obtained  the 
names  of  distinct  and  confluent. 

The  first  invasion  of  small-pox  is  marked  hy  symp- 
toms of  general  fever,  which  partakes  of  the  innamma- 
tory  type,  and  is  characterized  by  vomiting,  and  by  pain 
upon  pressing  the  region  of  the  stomach.  On  the  third 
or  fourth  day,  the  eruption  begins  to  appear  on  the  face, 
and  in  about  two  days  is  completed  over  the  body.  It 
appears  in  the  form  of  small  red  points,  which  after- 
wards rise  irto  pimples,  and  at  length,  by  the  fifth  or 
sixth  day,  ate  converted  into  vesicles,  containing  a  light 
yellow  fluid.  These  vesicles  arc  surrounded  by  an 
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inflamed  margin,  so  as  to  produce  a  considerable  red- 
ness over  the  whole  surface  of  the  body,  which  is  not 
actually  occupied  by  the  vesicles  themselves;  and  all 
the  soft  parts,  especially  the  face,  is  so  much  swelled, 
that  the  eyelids  are  often  completely  closed.  About  the 
eleventh  day,  the  fluid  in  the  pustules  becomes  opaque, 
and  of  a  yellower  colour,  and  being  now  fully  matured, 
the  vesicles  burst  and  shrivel  up,  and  the  inflammation 
gradually  subsides,  leaving  red  marks  upon  the  skin, 
which,  when  the  disease  has  become  violent,  are  suc- 
ceeded by  pits  or  depressions,  that  are  never  afterwards 
obliterated.  The  pustules  on  the  other  parts  of  the  body 
proceed  in  the  same  order  with  those  on  the  face,  but 
go  through  their  successive  stages  a  day  or  two  later, 
and  are  generally  attended  with  less  inflammation. 

In  the  distinct  and  less  violent  form  of  the  disease, 
the  fever  abates  when  the  eruption  is  completed,  and 
seldom  returns  in  any  considerable  degree  ;  but  in  the 
confluent  variety,  what  is  called  the  secondary  fever 
comes  on  at  the  period  of  maturation,  which  is  often 
equally  violent,  and  is  indeed  more  to  be  dreaded  than 
the  first,  or  the  eruptive  fever.  Ail  the  symptoms  arc 
more  urgent  in  this  variety,  and  come  on  at  an  earlier 
period,  although  at  the  same  distance  of  time  from  each 
other  ;  the  pustules  arc  more  numerous,  so  as  to  run  in- 
to each  other,  and  form  large  patches  of  continuous  sup- 
puration, while,  at  the  same  time,  ihcy  are  less  elevated 
than  in  the  distinct  kind,  and  have  less  inflammation 
round  their  margin.  The  fever  is  also  of  a  (liffercnt  na- 
ture, exhibiting  more  of  the  typhous  type,  and  the  system 
in  general  seems  to  he  more  oppressed  and  torpid,  and 
to  be  less  capable  of  reaction.  The  prognosis  of  the 
disease  depends  very  much  upon  the  nature  of  (he  va- 
riety to  which  it  inclines;  for  while,  in  the  distinct 
Small-pox,  we  may  generally  hope  for  a  favourable 
issue,  the  confluent  is,  for  the  most  part,  altogether  be- 
yond the  reach  of  our  remedies.  What  circumstance  it 
is  which  produces  the  t^o  varieties  we  know  not :  it 
depends,  in  a  great  degree,  upon  what  may  be  called 
the  prevailing  character  of  the  epidemic ;  in  some  the 
distinct,  and  in  others  the  confluent,  being  much  the 
most  frecjucnt ;  but  we  arc  not  able  to  connect  these 

A 


MEDICINE. 


diGTerencea  io  the  nature  of  the  epidemic  with  any  ex- 
ternal circumstancesi  or  with  any  peculiar  states  of  the 
constitution.  We  have  suHicient  evidence  that  it  docs 
not  depend  upon  any  specific  dilTcrcnce  in  the  nature 
of  the  contagious  matter;  because  both  the  vaiicticsarc 
capable  of  being  produced  from  the  same  source  of  in- 
I'cclioo. 

Srcall-pox  is  always  produced  by  its  own  specific  con- 
tagion; and  when  once  the  individual  has  gone  through 
the  disease,  in  however  slight  a  degree,  he  is  secured 
from  any  future  attack.  Upon  this  fact  is  founded  the 
practice  of  inoculation ;  for  we  learn,  that  where  a  por- 
tion of  the  niitltcr  is  inserted  under  the  cuticle,  it  will 
communicate  a  mucli  milder  disease  tl.an  one  that  is 
received  in  tlic  usual  (vny,  which  is  probably  by  the  lungs. 
We  are«  however,  totally  unable  to  explain  the  cause  of 
this  difference.  Tiie  relation  which  the  fever  bears  to 
the  eruption,  or  the  degree  in  which  one  is  to  be  regard- 
ed as  the  cause  of  the  other,  is  a  point  that  has  given 
rise  to  tnucli  speculation.  According  to  the  humoral 
pathology,  the  eruption  was  thought  to  afford  a  remark- 
ublc  example  of  the  critical  discharge  of  an  offending 
matter  from  the  system;  and,  proceeding  upon  this 
principle,  the  great  object  of  the  practitioner  was  sup- 
posed to  be,  to  promote  this  discharge  ;  a  system  which 
led  to  a  practice  precisely  the  reverse  of  the  true  one, 
and  which  must  no  doubt  have  proved  highly  destruc- 
tive. In  what  way  the  fever  operates,  or  what  is  the 
proximate  cause  of  the  disease,  we  know  not ;  but  it 
appears  that  the  ciuplion  is  tlie  consequence  of  the  fe- 
ver, and  that,  wliaicver  diminishes  the  fever  diminishes 
the  eruption,  and  at  the  same  time  lessens  the  violence 
and  danger  of  the  disease.  Our  general  plan  of  treat- 
ir.cr.i  is  accordingly  founded  upon  this  principle,  to  di- 
miniiili  il:c  febrile  action  of  the  earlier  stages  by  the  ge- 
neral application  of  the  anli|ihlugisttc  plan,  especially 
by  purgatives  and  by  exit:  tut  coJd,  tnd  in  some  cases, 
where  the  inflammaloiy  tendency  is  considerable,  by 
blood-letting.  In  the  disfmct  variety  this  mjy  be  re- 
garded as  comprehending  the  whole  of  the  treatment ; 
for  it  would  appear,  that  all  direct  attempts  to  act  upon 
the  eruption,  except  so  fjr  as  we  can  subdue  the  fever, 
are  at  least  useless,  if  not  positively  injurious.  Tonics 
and  stimulants  are  seldom  indicated,  or  only  in  conse- 
quence of  some  unusual  occurrence  ;  and  when  the  dis- 
ease has  run  through  its  course,  the  powers  of  the  con- 
Milution  soon  return  to  their  accustomed  standard. 

In  the  confluent  Small-pox  we  have  a  much  more  for- 
midable disease  to  combat,  and  one  which,  unfortunate- 
ly, but  too  often  baflles  all  our  endeavours.  From  its 
very  commencement  it  exhibits  symptoms  that  have  so 
much  of  the  typhous  appearance,  as  almost  to  deter  us 
from  the  use  of  any  active  antiphlogistic  treatment,  and 
even  purgatives  and  cool  air  appear  to  produce  a  dan- 
(^erous  shock  to  the  oppressed  and  languid  powers  of 
life.  Still,  however,  they  afford  the  only  rational  means 
of  relief;  but  they  must  be  putsued  with  caution,  and 
under  the  constant  inspection  of  sunic  person  who  is 
well  qualified  to  judge  of  tlicir  efTects.  The  circum- 
atance  which  renders  the  practice,  in  this  variety  of  the 
complaint,  so  critical,  is,  that  when,  from  any  cause, 
the  eruption  suddenly  disappears — an  effect  which  some- 
times ensues  from  the  sudden  application  of  cold  to  the 
surface,  or  from  the  operation  of  a  brisk  purgative,  the 
vital  powers  become  suddenly  oppressed  in  so  great  a 
degree,  as  to  threaten  the  i<nmedi:ite  extinction  of  life. 
Wh«m  wr.  suspert  ftiis  to  be  xhr  ca^r,  \vp  ate  »'»  npply 


external  warmth,  and  to  administer  moderate  doses  of 
stimulants ;  but  this  is  to  be  done  with  caution,  lest  in 
this  way  wc  exasperate  the  violence  of  the  °  febrile 
action.  Sometimes,  without  any  obvious  cause,  this 
deficiency  of  action  ensues,  when  we  are  immediately 
to  have  recourse  to  the  same  means  with  those  men- 
tioned above.  When  the  symptoms  of  variola  assume 
the  decided  typhous  type,  and  especially  in  the  secon- 
dary fever,  it  has  been  generally  conceived  that  wine, 
bark,  and  other  stimulan'.s  and  tonics,  are  the  appro* 
priate  remedies.  We  doubt  how  fbr  this  can  be  de- 
pended upon  as  a  general  mode  of  treatment ;  but  we 
apprehend  that  we  are,  in  these  cases,  to  proceed  very 
much  upon  the  same  plan  which  has  been  already  rc- 
commotided  in  the  latter  stages  of  other  malignant  fe- 
vers, of  prescribing  very  much  to  obviate  or  palliate 
particular  symptoms;  bearing  in  mind,  that  we  have 
to  contend,  on  the  one  hand,  with  a  tendency  to  febrile 
excitement,  and,  on  the  other,  with  the  state  of  ex- 
haustion, which  generally  succeeds  the  former,  when 
it  has  been  violent  and  long  protracted.  There  is  often, 
in  confluent  Small-pox,  a  stale  of  restlessnes,  or  exircmc 
agitation,  which  is  found  to  be  alleviated  by  opium  ^ 
and  although  we  do  not  expect  any  benefit  to  be  de- 
rived from  sudorifics,  we  conceive  that  gentle  diapho- 
retics are  often  productive  of  great  relief  to  the  sensa- 
tions, and,  by  removing  a  source  of  irritation,  conspire 
with  opiates  in  procuring  sleep.  One  of  the  most  dis- 
tressing effects  of  confluent  Small-pox,  is  the  injury 
which  It  leaves  to  the  constitution  generally,  or  to  par- 
ticular organs,  of  which  the  eyes  are  the  most  apt  la 
suffer,  so  as  not  unfrequcntly  to  produce  the  complete 
loss  of  sight. 

Sect.  XX.    Vaccinia.  Cow'Pox. 

The  singular  affection  of  Vaccinia  has  become  an  ob- 
ject of  great  attention,  in  consequence  of  tlic  remark- 
able property  whicli  it  possesses,  of  protecting  the  con- 
stitution from  the  attacks  of  Variola  ;  and  as  it  is,  un- 
der all  its  forms,  a  comparatively  mild  disease,  and  like- 
wise possesses  the  peculiar  advantage  of  being  commu- 
nicated only  by  absolute  contact,  it  forms  the  means  of 
securing  the  individual,  without  spreading  any  danger- 
ous infection  through  the  community  at  large. 

The  characteristics  of  Vaccinia  are  to  produce  a  ve- 
ticle  of  a  circular  form,  with  a  depression  in  the  centre, 
which  makes  its  appearance  in  three  or  four  days  after 
the  insertion  of  the  matter  under  the  cuticle.  On  the 
eighth  day  it  becomes  filled  with  a  transparent  watery 
lymph ;  which,  about  the  tenth  or  eleventh,  is  convert- 
ed into  a  dark  coloured  scab,  and  falls  off,  leaving  a 
permanent  mark  on  the  part.  Although  the  constitu- 
tion receives  so  important  a  change  by  the  disease,  yet 
the  general  febrile  affection  is  almost  too  slight  to  be 
observable ;  and,  except  in  some  extraordinary  cases, 
the  only  medical  treatment  which  it  requires  is  the  ex- 
hibition of  a  purgative  at  its  termination.  It  was  not 
to  be  expected,  that  so  great  an  innovation  in  practice 
should  be  generally  received  without  opposition ;  but, 
whatever  may  have  been  the  motives  of  the  parties 
concerned,  the  results  of  all  the  controversies  that  have 
been  carried  on  have  been  very  fortunate  ;  for  we  have, 
by  their  means,  had  an  opportunity  of  viewing  the  sub- 
ject under  every  possible  form,  so  as  to  arrive  at  a  de- 
gree  of  well-grounded  confidence,  which  could  not 
o'.hcrwise  have  been  obtained.     It  is  adtrvittcd,  that 


fliere  tie  cue*  wber«  Smafi-pox  husoecMdedtoCow* 
p«s  {  tot  Ihcjr  aie  of  ytrj  mt  flccunence ;  p«rlnpt 
fM^more  ro  than  ■  second  •tttek  of  Snwll-poxi  of  wincli 

a  few  iinr  i rr-.[  ca^rs  are  upon  record:  and  U  has, 
rnoteg,ver,  appeared,  inat  ihc  Small  pox  which  follows 
Cow-pox,  has  had  its  vir  ili  ncc  so  mitigated,  as  to  be 
nearly  without  danger.  We  may  farther  add,  titat  the 
acQwuus  which  werei  at  one  period^  to  bdiMirioutlj 
pvopBgMed,  of  kwthioiDt  oroptSoM  tnceaednif  to  Co»- 

Ss,  are  now  cosndered  to  be  elto^tber  without  foun* 
lion. 

Varicella,  or  Chiclcen-pox,  js  a  complaint  which  ex- 
hibits the  characters  of  a  true  Kxanihcma,  but  is  so  mild 
in  its  symptoms  at  acarcely  ever  to  become  the  subject 
of  iMdleel  treatment ;  and  is  only  worthy  of  oar  ooticei 
M  being  someiiaetf  confounded  with  alight  cases  of 
Smallpox,  and  thus  given  rise  to  the  idee  of  a  second 
attack  of  Variola,  or  of  its  occurrence  after  Vaccinia. 
Varicella  may,  howercr,  be  illstinguished  from  Small- 
pox by  ihc  period  of  its  successive  stages,  which  arc  a'- 
togethcr  much  shorter,  not  exceeding,  in  the  whole, 
five  or  six  days,  and  in  the  nature  of  the  fluid  eentailtttd 
in  the  vciiclcs,  which  is  watery  and  nearly  tramparent, 
never  aasvtning  the  purulent  appearance. 

Sbct.  XXI.    Searlatina.    Scarlet  Fever. 

CoDsidembie  difference  of  opinion  has  ariaeo  on  the 
anbject  of  thia  disease,  whether  all  Ae  fermt  ef  h  be- 
loag  to  one  affection,  of  which  they  are  merely  varie* 
ties ;  whether  the  fever  be  symptomatic  of  the  inflam- 
mation of  the  throat,  or  whether  it  more  properly 
belongs  to  the  Exanthemata,  where  the  fever  and  the 
eruption  arc  both  essential  patns  of  the  disease.  This 
latter  we  bclicTe  to  he  the  correct  view  of  the  aubjecti 
and  we  fimlier  conedve,  tl»t  ail  the  vtriooa  mtns 
which  Scarlet  fever  assumes  are  simply  varieties,  like 
those  which  we  noticed  in  Small-pox,  principally  de- 
pending upon  its  degree  of  virulence. 

The  disease  consists  of  a  fever,  which  usually  inclines 
to  the  inihflmiatory  tfpe.  About  the  fourth  day  the 
face  iiecomcs  swelledi  snd  large  patches  of  a  red  efflo* 
rescence  appear,  which  gradually  spread  over  a  consi- 
derable portion  of  the  surface.  These,  in  two  or  three 
days,  terminate  in  an  exfoliation  of  small  branny  scales; 
a  degree  of  anasarca  frequently  supervenes,  on  the  de- 
cline of  the  other  symptoms.  This  may  be  considered 
as  the  simple  form  of  the  complaint,  when  it  exists  in 
a  mild  degree  {  butt  in  its  more  viideot  state,  ali  the 
symptoms  are  aggrsTated.  The  fever,  from  the  oem- 
tiiL  [I'-cmcn,  lias  mriTc  of  ifie  tv^'hoif!  'Ty>c ;  the  redness 
IS  more  Lor.bidtrable  ;  iirul,  at  iLc  same  time,  the  deglu- 
'luon  and  the  rc- pn  aticni  are  afTcctcd,  and  an  inflam- 
mation is  observed  in  the  intcnial  fauces.  These  parts, 
when  first  affected,  exhibit  a  deep  red  colour;  they 
wv  qoickir  covered  with  a  brownish  fur}  aod  vesicles 
appear,  whieb  assome  a  purulent  aspect,  and  finally  de- 
generate into  gangrenous  sTuvichs.  Great  general  c'.c- 
hilttf  (hen  comes  on;  and  the  patient  is  carrictl  u3  in 
i  ftv,  (lays,  wiih  all  the  symptoms  of  complete  exhaus- 
tion, and  an  apparent  tendency  in  the  conatiiucDis  of  the 
body  to  fall  into  a  state  of  dccompoeition. 

Tlie  disease,  when  moat  acute,  comes  to  its  aeind  in 
fiire  or  days,  and  requires  an  equal  period  to  pass 
through  the  remaining  stages.  When  it  terminates 
fatally,  the  event  tisoally  occurs  from  the  sixth  to  the 
tj^iUi  day;  but  it  liot  tuif^qotntlf  happens  that  the 
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patient  survives  long  after  tiiis  period,  and  is  finally  dc- 
aU«fod,  as  it  appears,  from  the  cflccts  of  mere  'Wealc> 
ness.   It  might  appear  hii^hly  improbable  that  so  severe 

an  affection  as  that  f  ■!;  throat  should  be  only,  as  it 
were,  an  inculental  p^ri  ot  the  disease  5  yel  this  seems 
to  he  the  case  ;  for,  in  the  same  e])idcmtc,  we  have  some 
persons  in  whom  the  throat  is  severely  affected,  and 
others  where  it  la  not  sOt  although,  as  was  ebaerved 
with  respeek  to  (he  two  varieties  of  Small-pox,  every 
epidemic  has  its  dMracteristic  fimn,  or  prevailing  un- 
dency,  in  which  one  varlotf  la  met  with  more  frequeotlf 
than  the  other. 

We  are  quite  unacqusinlcd  uith  the  nature  of  the 
conncotioo  which  the  diflercnt  parts  of  the  complaint 
hear  to  each  other,  but  we  have  learned  the  important 
fiict,  that  thef  all  have  an  exact  relation  to  the  natnre 
or  degree  of  the  fever;  and  hence  we  deduce  the  prac- 
tical cc,:i  j|  I]  cncc,  that  whatever  means  tend  to  suhdue 
the  fever  will  mitigate  all  the  subsequent  symptoms. 
There  is  no  complaint  in  which  the  cold  affusion  proves 
so  valuable  a  remedy  as  in  Scarlatina.  The  tempera- 
ture of  the  body  seems  to  be  more  increased  in  this 
complaint  than  in  any  other  febrile  affection;  and  we 
find  that  this  method  of  applying  cold  not  only  effec- 
tually reduces  the  heat,  but  materially  diminishes  the 
virulence  uf  tl>e  disease,  so  as,  in  a  great  measure,  to 
ward  ofi  the  danger  which  arises  from  its  putrid  ten- 
dency. If,  however,  these  remedies  fail  in  their  de- 
sired eflect,  or  if  we  have  not  had  an  opportunity  of 
seeing  the  patient  in  the  early  period  of  the  disease,  we 
have  unfortunately  to  struggle  with  a  succession  of 
symptoms,  which  it  is  commonly  beyond  our  power  to 
remove.  Bark  and  wi^ic  were,  at  one  time,  regarded  as 
essential  to  the  cure;  but,  \vc  apprehend,  rather  from 
theoretical  opinions,  than  from  any  experience  of  their 
goodefl^cts.  Emetics  have  been  strongly  reeommend* 
ed,as  well  as  acids  aod  acrid  stimulants,  together  with 
topical  remedies,  such  as  have  been  supposed  were 
adapted  to  subdue  the  tendency  to  putrefaction,  or  to 
counteract  the  effect  of  (he  putrid  matter  that  was  dis- 
charged from  the  ulcers.  Some  benefit  appears  to  have 
been' gained  by  the  use  of  sUmulsttim  gargieaj  but,  in 
geneiSl,  we  shall  find  tlie  aevere  fbrm  of  the  aearlatlns, 
when  it  an-ives  at  iu  later  stages,  to  be  one  of  the  most 
untractabic  and  formidable  of  all  complaints.  Stimu- 
lants and  excitants  may  be  given,  as  affording  the  only 
prospect  of  relief;  aud  ^\\  circumstances  are  to  be  care- 
fully obviated,  that  may,  in  any  way,  exhaust  the  languid 
powers  of  the  petieot,  or  produce  a  degree  of  morbid 
excitement.  As  tlie  disease  is  estieroety  eoniagioas, 
the  same  means  of  prevention  are  to  be  resorted  to,  as 
we  recommended  above  in  other  analogous  cases ;  and  wc 
have  reason  to  think  tlir.t  the  acid  fumigations  possess 
the  same  power  of  extinguishing  or  decomposing  tho 
contagion  of  Scarlatina  as  of  typhus.  Some  difference 
of  opinion  baa  arisen  respecUng  the  question,  wl»ether 
Scailatina  can  occur  twice  in  we  same  person  ?  We 
believe  that  it  cannot  do  so  in  any  considerable  degree ; 
yet  it  would  appear,  that  the  same  individual  is  subject 
to  repeated  attacks  of  a  blight  local  affection  of  the 
throat,  and  even  to  a  decree  of  fever,  provided  he  is 
much  about  tho  person  of  the  sidty  or  Iramediatotf  ex- 
posed to  the  lenrccs  of  inCection. 

SscT.XXiL  Mubttla.  Mmttf^ 

Thft  only  remaining  affection  of  tlie  proper  esantbe- 
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m&tous  kind  is  the  Measles,  a  disease  which  is  cbarac- 
tcrizcd  by  a  fever  of  the  inflamiuaiory  type,  together 
with  all  the  symptoms  of  a  violent  catarrh,  and  parti> 
cularly  by  a  copious  discharge  of  watery  humour  from 
the  eyes  and  nose.  About  the  fourtit  day  an  eruption 
of  small  red  poiats  makes  its  appearance  all  over  the 
surface  of  the  body,  which,  after  continuing  three  or 
four  days,  disappears  without  proceeding  to  suppura- 
tion, and  is  succeeded  by  the  desquamation  ot  the  cuti- 
cle, in  the  form  of  small  branny  scales ;  the  fever  and 
catarrhal  affection  disappear  about  the  same  period.  A 
very  remarkable  circumstance  in  the  history  of  medi- 
cine is,  that  Scarlatiua  and  Rubeola  were  not  properly 
distinguished  from  each  oiher  until  about  the  com- 
iDcnccment  of  the  last  century,  a  circumstance  which 
has  led  some  writers  to  suppose  that  Scarlatina  is  en- 
tirely a  disease  of  modern  times,  and  that  it  did  not  exist 
until  just  previous  to  that  period,  in  which  it  was  Brst 
noticed  as  a  distinct  aflcction  from  Rubeola;  but,  upon 
the  whole,  we  do  not  see  sufficient  evidence  for  this 
opinion.  The  diagnosis  between  the  two  complaints,  in 
mild  cases,  is  perhaps  not  always  very  easy,  nor  is  it 
very  important ;  but  whenever  they  arc  either  of  them 
severe,  no  difficulty  occurs  in  ihc  discrimination,  and  it 
then  becomes  a  very  important  practical  point,  as  they 
■re  of  an  opposite  tendency,  and  require  very  difi'crent 
modes  of  treatment. 

The  measles,  in  every  part  of  their  coarse,  exhibit 
an  inflammatory  aspect,  and  indicate  the  antiphlogistic 
regimen.  Unless  the  constitution  be  predisposed  to 
pulmonary  affections,  the  disease  be  unusually  severe, 
occur  in  very  early  infancy,  or  under  some  peculiarly 
disadvantageous  circumstances.  Rubeola  is  not  a  very 
dangerous  complaint,  but  it  is  one  in  which  it  is  neces- 
sary to  act,  in  the  earlier  stages,  with  promptness  and 
vigour,  as,  if  this  opportunity  be  suffered  to  pass  by,  our 
remedies  will  be  far  less  efficacious,  or  perhaps  altoge- 
ther inapplicable.  The  degree  to  which  we  are  to  carry 
the  antiphlogistic  system  roust  be  determined  by  the 
oircurostanccs  of  the  individual  case,  by  the  character 
of  the  prevailing  epidemic,  the  season  of  the  year,  and 
other  collateral  circumstances.  Blecduig,  cither  gene- 
ral or  local,  will  be  often  necessary ;  purgatives  are 
always  proper,  and  we  arc  carefully  to  maintain  a  regu- 
lated temperature,  avoiding  the  extremes  of  heat,  but 
shunning  the  direct  application  of  cold.  Any  circum- 
stance which  may  cause  the  sudden  disappearance  of 
ihe  eruption  is  always  to  he  guarded  against,  as  indi- 
cating a  dangerous  stale  of  inaction  in  the  sanguiferous 
system ;  and,  should  it  occur,  it  must  be  removed  by 
the  means  that  were  pointed  out  with  respect  to  Small 
pox.  The  cough  is  sometimes  so  troublesome  a  symp- 
tom as  to  require  particular  attention  ;  but,  fur  the  must 
p^rt,  whatever  relieves  the  febrile  slate  will  relieve  the 
affections  of  I  he  chest.  Attempts  have  been  made  to 
produce  the  disease  by  inoculation,  but  it  docs  not  ap- 
pear that  any  great  benefit  is  obtained,  or  that  the  dis- 
ease, when  communicated  in  this  way,  is  mitigated  in 
the  same  manner  as  it  is  in  Small-pox. 

Sect.  XXllI.  Eryti/itla: 

There  arc  two  other  diseases,  that  are  usually  placed 
Ity  systematic  writers  among  the  exanthemata,  although 
it  would  appear  without  any  sufficient  claim  to  this 
situation,  Urticaria  or  Nettle-rash,  and  Pemphigus. 
Tbcy  both  consist  of  peculiar  eruptions,  the  formcf, 


a«  its  name  indicates,  very  much  resembling  the  sting 
of  a  nettle,  the  latter  consisting  of  large  irregular  vesi- 
cles. A  degree  of  fever  attends  them,  but  it  is  uncer- 
tain what  relation  the  topical  bears  to  the  general 
affection;  and  as  they  arc  diseases  not  very  well  cha- 
racierized,  and  often  so  alight  as  not  lo  become  subjects 
of  medical  treatment,  we  have  not  much  accurate  infor- 
mation respecting  them.  Urticaria  is  generally  con- 
ceived to  depend  upon  a  peculiar  state  of  the  stomach 
and  bowels ;  and  Pemphigus  appears  to  be  symptoma- 
tic of,  or  consequent  to,  a  general  morbid  condition  of 
the  system.  Their  treatment  chiefly  consists  in  remov- 
ing any  obvious  sources  of  irritation,  and  in  restoring 
the  healthy  state  of  the  digestive  organs. 

We  have  placed  Erysipelas  as  an  appendage  to  the 
genus  Exanthema,  because,  although  wanting  some  of 
its  characteristic  circumstances,  it  seems  to  be  more 
allied  to  it  than  to  any  other  class  of  diseases.  It  con- 
sists of  a  fever,  w^ich  is  succeeded,  at  a  certain  period, 
by  a  cutaneous  affection ;  the  fever  is  of  the  inflamma- 
tory type,  is  attended  with  a  degree  of  drowsiness,  or 
even  sometimes  with  coma  and  delirium ;  the  head  and 
face  are  hot  and  swelled,  and  a  considerable  pan  of  the 
surface  is  auacked  with  an  inflammation,  which  fre- 
quently produces  large  vesications  that  become  filled 
with  a  serous  fluid ;  it  usually  appears  on  the  f;ice  or 
on  the  extremities.  This  disease  differs  materially  from 
the  other  Exanthemata,  in  occurring  more  than  once  to 
the  same  individual ;  indeed,  when  a  person  has  been 
affected  by  it.  he  is  ever  afterwards  peculiarly  liable  to 
its  attacks.  Its  exciting  cause  is  obscure;  it  atuches 
iuelf  to  particular  constitutions,  which,  however,  it  is 
not  easy  to  characterize,  and  seems  to  have  some  con- 
nexion with  peculiar  states  of  the  atmosphere,  as  it  is 
epidemic  in  certain  situations,  as  in  hospitals,  or  other 
places  where  numbers  of  sick  are  crowded  together, 
and  especially  patients  suffering  from  wounds  or  surgi- 
cal operations.  It  is  doubtful  whether  it  be  ever  pro* 
pcrly  contagious ;  but,  upon  the  whole,  the  evidence  ap- 
pears to  be  in  favour  of  its  not  being  so  It  has  been 
thought  that,  when  the  disease  prevails  epidemically,  as 
in  hospitals,  its  symptoms  differ  from  those  of  the  cases 
that  occur  sporadically,  and  that  in  the  former  instances 
it  assumes  altogether  a  different  type,  possessing  more 
of  the  malignant  or  typhous  character;  we  are  inclined, 
however,  to  doubt  this  conclusion,  and  are  more  dispos- 
ed to  attribute  it  to  the  greater  violence  of  the  com- 
plaint under  these  circumstances,  in  consequence  of 
which  its  primary  symptoms  are  more  highly  iiiflamma- 
tory,  and  are  therefore  succeeded  by  a  state  of  greater 
exhaustion. 

Considerable  difference  of  opinion  has  arisen  re- 
specting the  treatment  of  Erysipelas,  and  especially  re- 
specting the  question,  whether  the  antiphlogistic  plan  is 
to  be  employed,  and  whether  external  cold  is  admissible; 
or  whether  there  is  the  same  danger  to  be  apprehend- 
ed from  repelling  the  inflammation  as  in  some  of  the 
pTt>per  Exanthemata  I  Perhaps  no  general  answer  can 
be  given  to  this  question,  which  will  apply  to  all  cases; 
in  the  first  stage  of  the  disease,  the  antiphlogistic  treat- 
ment, both  general  and  local,  is  the  one  which  usually 
ought  to  be  pursued,  but  afterwards  a  medium  course 
seems  to  be  the  best ;  external  warmth  aggravates  the 
fever,  while  the  feelings  of  the  patient,  and  the  weak- 
ness which  supervenes,  are  adverse  to  the  employment 
of  depletion,  or  of  any  considerable  degree  of  external 
cold.    General  bleeding  is  often  necessary  at  the  com- 
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mtuet&mA ;  and  pargatives,  in  this,  h  in  all  febril«  a^ 

fcctfcwWi  fona  a  very  valuable  remedy.  Although  it 
may  appear  to  beindicaied  by  the  symptoms,  yet  topical 
bieerjjng  is  generally  condemned,  in  consequence  of  the 
difficulty  whicb  aometimes  exists  in  healing  the  wounds 
■uidd  by  the  leechea  or  the  scarificator.  Diaphoretics 
•M  wnwwily  pfaacribed ;  but  if  they  are  adminiatered 
w>  at  to  beeone  atidoriSc,  they  aggravate  the  irritation 
of  tfie  surface.  Smali  dusca  of  opiates  arc  of[i;n  rendered 
necessary  by  the  restlessness  and  agitation  which  attends 
the  diKSse ;  and  it  is  for  the  same  cause  peculiarly  im- 
portant to  avoid  all  sources  of  irritation,  or  to  remove 
ihcni  whenever  they  are  present.  When  tbe  dIaeBM 
tertninatcs  fatally,  it  appears  to  be  from  tbe  inflannnato- 
ry  afTection  being  communicated  or  tranaferred  to  the 
membranes  of  the  brain  ;  it  in  therefore  of  great  conse- 
quence to  prevent  all  those  circumstances  which  might 
tend  to  lay  the  foajMtation  for  soch  a  crisis,  and  to  obvi> 
ate  tbe  first  appearance  of  any  aymptoma  which  iodktte 
the  inpendiog  danger. 

Sect.  XXIV.    HtmorrhagU.    Ditehargct  of  Blood. 

We  now  come  to  the  third  order  of  the  Parlijentasis, 
the  Hxmorrhagies,  those  diseases  that  are  character- 
ised by  •  diacharge  of  bloodt  which  ia  not  the  conae- 
qacnce  of  cstemat  violence  or  an  obvleua  breach  of  tbe 

sur&ce.  As  we  have  already  remarkedf  Ihcfe  ia  COO- 
akierable  obscurity  respecting  the  proximate  cause  of 
haemorrhage  ;  but  it  may  be  stated  lo  consist  essentially 
in  an  irregular  chstribution  of  the  blood,  or  a  disposition 
of  it  to  accumulate  in  certain  parts  of  the  sanguiferous 
tyalcin.  it  baa  been  aaual  to  divide  bsmorrhagiea  into 
active  and  paaaive»  as  tappoted  to  depend  upon  the  re- 
lative (!t!:;rcc  of  action  it)  the  vessels;  and  there  seems 
to  be  a  tLjI  foundation  foriliis  distinction,  whatever  may 
be  our  opinion  coiiccrnir.g  the  immediate  cause  wliich 
gives  rise  to  the  two  states.  We  do  not  presume  to 
clear  Up  tMl  difRculty,  but  we  conceive  that  there  is 
BuAcieot  groand  for  the  opiniont  that  the  former  ori> 
ginatca  more  particolarly  in  some  derangement  of  the 
arterial,  and  the  latter  in  the  venous  part  of  the  circu- 
latioi;.  Upon  this  principle  wc  have  arranged  iixnior- 
rhagies  under  the  two  genera  of  arieritnx  and  venosae, 
an  arraagement  which  we  think  may  be  usefully  adhered 
to,  both  Mr  tho  Ipurpoae  of  elucidating  our  thc<iry  and' 
directing  our  pnwtfce ;  altbough  at  the  same  time  it  is 
admitted,  that  there  are  certain  alTections  which  it  may 
be  diRjcolt  lo  refer  to  thtir  proper  ch^is,  or  that,  under 
different  circumstances,  a  dischar^^c  ol  blood  msy  occur 
from  the  same  {>art,  which  is  at  one  time  arterial,  and 
at  another  venoua.  To  the  first  genus  wc  may  refer 
Epiaiaxia,  Haeowptyaiat  and  Menorrbagiat  or  tbe  dis> 
cliargca  of  Mood  from  the  nosej  the  tungsi  aqd  tbe 
uteres;  to  the  latter  genua,  the  discharges  of  blood 
from  tUe  stomach,  the  intestines,  the  lixniDrrhoidal  ves- 
sels, and  the  bladder,  and  that  peculiar  afl'tciion  of  the 
skin  termed  Petechiae.  We  have  added,  as  appt-ndajtes 
to  the  vcnosa  hismocrbagiea*  the  discharges  of  blood 
firomdM  liver  mm!  the  mootht  alihoogh  it  is  probable 
that  diey  arc*  la  almoctall  easea,  aymptomatic  affectlooi. 

Epistsxis,  when  idiopathic,  appears  to  be  always  an 
anaiial  httmorrhage}  and  although}  in  coasequeoce  of 


itt  local  nature,  and  the  small  aise  of  the  veatels  con- 
cerned, compared  to  the  whole  extent  of  the  sanguile* 
ruus  system,  it  ia  seldom  attended  with  fever,  yet  it 
seems  always  to  be  connected  with  an  inflammatory 
teodeocv  in  the  cooatitutiooi  and  ia  often  ibUowed  by  fe- 
brile, affeetioosi  that  oltimately  prove  of  aeriooa  conao* 
quencOk  We  mtutt  however,  observe,  that  blood  is 
sometimes  discharged  from  the  nose,  which  appears  to 
be  of  venous  origin,  but  in  this  case  it  is  always  sympto- 
matic, and  consequent  either  upon  great  debility,  or 
upon  a  tendency  to  decomposition  of  the  solidSf  whicbi 
aa  we  hate  bad  occaaioo  to  ooticci  exiau  toinirda  the 
termination  of  variova  naUgnaot  fevers.  Eplataxia  la 
seldom  so  urgent  an  aflhction  as  to  become  the  subject 
of  medical  treatment ;  it  is  generally  sufficient  to  avoid 
the  exciting  causes,  especially  all  those  circumstances 
that  produce  an  undue  force  or  velocity  in  tbe  circula* 
tioo,  as  external  heat,  violoBt  exercise,  or  intemperance 
in  diet.  Tbe  discbarge  may  generally  he  icatiained 
withoot  difiealty  by  the  application  of  external  cold  to 
the  part,  but  if  it  recur  frequently,  and  the  state  of  the 
body  appears  to  require  it,  we  roust  have  recourse  to 
bleeding,  and  the  other  parts  of  the  antiphlogistic  rcgi* 
men.  It  has  been  stated  that  Epistaxis  is  what  has  been 
termed  vicarious,  that  is,  the  cooaequence  of  the  ceasing 
of  aome  Mher  babiiual  discharge  t  perbapa  this  idea  ia 
not  altogether  wlihoat  foondatlon»  aUboogh  we  appro* 
bend  that  it  has  been  carried  to  a  very  extravagant 
leni^th,  in  consequence  oi  a  false  theory  which  prevailed 
on  the  subject  ;  it  may,  however,  be  necessary  to  bear  in 
mind  the  possibility  of  ibia  occurrencCf  and  to  regulate 
our  troBtnMit  accordingly. 

StOT.  XXV.  ffum^Uiftb,   S/iUtinff  of  Hood. 

A!l  the  remarks  that  we  have  made  rcspeciinsj  Epis-. 
taxiri  will  apply  to  Ilxmoptysis,  making  allowance  only 
for  the  greater  sisc  of  the  organ,  and  the  function  which 
itosercises  giving  a  much  greater  degree  of  importance 
to  any  of  ita  affectioos,  and  necesaarily  pcodocioga  macli 
greater  iHstarfaanee  in  the  animal  eoonomy.  The  dis- 
charge of  blood  from  t!ie  lunjjs  seldom  occurs,  except 
in  persons  of  the  ban^^uinc  temperament,  and  in  them 
is  commonly  the  immediate  consequence  uf  some  cir- 
ctimstance  whicb  excites  the  part  to  undue  action,  and 
produces  an  vnoaoal  determination  of  blood  to  it.  The 
disease  doea  not  appear  to  be  eaaeotially  connected  with 
fever,  and  it  often  eslsla  Independently  of  the  fSabrile 
stale  ;  but  when  it  is  severe,  and  frequently  recurs,  the 
symptoms  of  U  ver  arc  ^;eiicrally  excited,  and  these,  in 
their  turn,  appear  to  aj^f;ravate  the  complaint.  If  the 
patient  be  nut  predisposed  to  pthisis  by  hereditary  con- 
stitution, there  is  nothing  in  the  nature  of  the  diseaae 
which  should  necessarily  render  it  of  a  btal  tendenqr; 
but  it  so  frequently  happena  that  it  is  ooMioclod  with  a 
phthisical  dispositioiv  as  always  to  becomo  the  subject 
of  great  alarm. 

Its  cure  consists,  perhaps,  more  in  carefully  abstain- 
ing from  ail  the  exciting  causes  than  ir  any  very  active 
practice.  The  qosntity  of  blood  that  is  knt  by  the  dis- 
charge itself  commonly  renders  bleeding  unncoesMry) 
and  even  purgatives,  which  we  have  so  generally  re- 
commended in  other  affections  of  a  febrile  tendency,  are 
sometimes  scaiccly  admissible,  in  consequence  of  the 
.  inltaiion  which  is  excited  by  their  operation.  Perfect 
mt|  both  of  body  nod  raindi  absiioence)  and  an  e^oabto 
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temperatnre»«n^  perhaps  the  best  remedies  Tor  Hxnop- 
t^iM}  aeidii  Mpecully  tb«  tulpburkt  and  various  nen* 
tral  nha,  htve  been  recommendedi  but  «e  apprehend 

that  the  recommendation  has  originated  from  a  false 
theory  ;  and  wc  doubt  the  cfficscji  of  the  practice.  In 
certain  cases  of  li.xmoptysis,  where  the  circuluion  is 
at  the  same  time,  ireak  aud  quick,  digitalis  has  been 
prescribed,  and  apparentlj  with  succeaa :  it  tnaat,  iioir- 
em,  be  given  in  amall  doaei,  and  its  cll\»ets  au'iduott«< 
Ijr  watched,  aa  an  orcrddae  would  produce  a  state  of 
torpor,  which  mij^ht  prove  rJans^erous,  both  from  its  di- 
reclatiU  iisiinlircctcneeu.  If  the  disease  be  attended  « 
cough,  we  must  emjiloy  ifiose  inliiatives  by  which  this 
direction  i>  usually  relieved,  and  if  there  be  pain  in  the 
chest,  bliaten^  or  perhaps  tbe  topical  detrtciioa  of  blood 
will  be  neoeimy.  In  this  complaint  we  are  almost  re* 
atrleted  from  one  oPtbe  most  powerPal  means  of  reitranH 
ing  hxmorrhajc,  the  application  of  external  colt!,  in 
consequence  ol  the  apprehension  that  such  a  practice 
uiitjht  produce  Catarrh,  or  inflan^mation  of  tlie  dies*., 
which,  under  these  circumstances,  must  be  regarded  as 
%  very  unfavonble  dreunwtance. 

Sbot.  XXVI.  Menwrkagia. 

Whatever  may  be  our  opinion  rcspcciiag  the  nature 
of  the  menstrual  discharge,  or  tJie  use  which  it  serves 
in  the  animal  economy,  we  can  have  little  doubt,  that 
when  it  exists  in  excessive  quantity,  it  is  gene^jtliy  of 
that  kind  which  we  have  termed  arterial.  It  is  general* 
If  attended  with  pun  in  the  beck  and  loins,  and,  when  it 
has  contiiuicd  for  any  length  of  time,  produces  a  febrile 
coiidilion  of  the  sj  &lcin,  as  manifested  by  ihc  state  of  the 
pulse,  and  the  other  fnnctiuns  immediately  connected 
with  the  circulation.  The  principal  danger  of  Mcnor* 
rhagia  depends  upon  tlie  immediate  loss  of  blood,  which 
is  often  so  considerable  as  to  reduce  tbe  vital  actions  to  a 
veryiilanning  state  of  debility  {  but  it  may  be  observed 
that,  unless  it  arises  from  some  structural  disease  of  the 
organ,  or  is  connected  with  pregnancy  or  pai  turiiion, 
when  it  becomes  a  symptomatic  affection,  it  may  usually 
ue  restrained  by  the  proper  application  of  remedies.— 
These  ire  both  gOMral  and  local ;  tbe  latter  arc  employ- 
ed to  remove  the  urgent  symptMiii»  and  the  former  to 
prevent  their  recurrence. 

In  stopping  hsemorrhapc,  Ihc  immediate  ol>ject  which 
we  have  in  view  is,  to  produce  a  coaguluiTi  at  ilie  mouths 
tif  t!ic  blccdiiii;  Tcsstls,  which,  in  this  case,  is  principal- 
iy  lo  be  accompiishcd  by  the  topical  application  of  cold. 
This,  partly  by  its  mechanical  astringent  operatiMi  WMI 
partly  bjr  its  sedative  action  on  tbe  vital  powers,  seems 
-to  dimimshthe  fiowofblood  along  the  capillary  arteries, 
■-indthus  admits  of  the  cosf^ulalioti  of  die  fluitl  n  hicfi  lies 
near  their  termiiinlion.  Peilcct  icst,  abstinence,  and 
:!ic  means  which  were  recommended  in  the  oilier  exter- 
nal Lxmorrhagcs,  are  to  be  pursued  in  this  complaint ; 
e.nd,  in  the  same  manner,  wc  may  employ  the  lancet,  or 
may  adminiater  digitalis,  where  they  seem  to  be  indica* 
red.  There  is  often  a  degree  of  restlessness  in  this 
oinpbirit  wliic'i  rc:iJtri  opium  iiorcsitai y.  We  gcne- 
1  all)  tlj;d  that  acids  and  i.ciiti  al  s.'.its  sre  prescribed,  upon 
the  principle  ot"  their  loing:  rcfi  i-^;cram  ;  ljut  this  effect 
wc  arc  disposed  to  rcganl  as  altogether  hypothetical  — 
Tiie  former,  at  least  the  citric  aeid,  may  be  useful  in 
<;ucncliing  ihirikt;  but  the  latter  we  conceive  to  bcal* 
ways  injurious.  Astrin^nta  and  tonics  oT  various  kinds 
^avc  been  administered  in  Menorrhagia,  with  a  view  of 


securing  the  system  against  its  recurrence.  We  ore  ef 
opiniooi  that  it  is  impossible  to  produce  any  astri^ngoat 
effect  upon  an  individual  organ  through  the  medium  of 

the  stomach;  and  with  respect  to  tonics,  wc  may  observe 
that  their  oj)eration  is  of  a  critical  iinturc.  Perhaps, 
when  the  system  has  been  much  exiiausted  by  the  >io- 
icnce  of  itic  complaint,  or  where  copious  bleeding  has 
been  thought  necessary  to  repress  it,  such  remedies  may 
bo  indicated ;  but  we  must  bear  in  mind,  that  ttieir  ef* 
feet  IS  ultimately  to  produce  that  State  of  tho  system 
wliich  will  tend  to  lay  the  foundation  for  the  return  of 
tlic  complairit.  In  most  cases,  a  suitable  attention  to 
diet,  and  lu  lii  a  circumstances  which  are  calculated  to 
c&ubli^hihc  healthy  nction  of  the  digestive  organs,  will 
be  found  sufTicieiu  to  recruit  the  system,  and  is  tho  saler 

Elan  of  procecfUng.  We  think  it  may  be  quoatioaed, 
ow  Isr  there  is  ever  an  idiopathic  Menorrhag is, 
which  proceeds  from  absolute  weakness  of  ihc  part,  al- 
though such  a  slate  is  generally  described  by  systcmal:c 
writers;  for  it  must  be  observed,  that  even  where  there 
is  a  general  languor  of  the  ctrculaiton,  siill  a  relative 
state  of  activity  may  prevail  in  the  uterine  system.  If, 
however,  such  a  state  really  exist,  tbe  stimulating  plan 
would  be  improper,  or,  at  wast,  of  doubtful  effect,  not. 
withstanding  it  might  appear  to  be  indicated  by  the  state 
of  the  constitution.  Wc  must  abstain  from  depletion,  or 
employ  it  with  great  r:ui  ioi ^  and  are  to  trust  to  topical 
remedies,  with  the  assiduous  employmeDi  of  those  means 
which  may  confirm  the  generalboauh  Without  incroBsiag 
tho  activity  of  the  circuUtioo. 

Sbot.  XXVII.  Venotu  htmurtHsitt^  Btwttrrkait,  Pile*. 

Although,  considered  either  i  i  :i  practical  or  a  theo- 
icttcal  poiut  of  view,  there  seems  no  reason  to  doubt  of 
the  actual  existence  of  venous,  as  dlatiiKt  from  that  of 
arterial  hsemorrhagics}  yet  thmr  appear,  in  most  cases, 
to  be  rather  symptomatic  than  idiopotMe  affeetions,  be* 
ing  ctilicr  consequential  upon  some  other  disease,  or 
indicating  a  structural  derangement  in  the  organ  from 
w  hich  they  proceed.  This  remark  will,  we  apprehend, 
apply  to  the  discharges  of  blood  from  the  stonvacli,  the 
intestines,  the  liver,  and  the  bladder,  which  are,  for  the 
most  part,  cither  the  effect  of  previwis  inflammation  ^ 
these  parts,  or  of  actual  disease  in  them,  by  which  their 
mechanical  texture  is  obviously  deranged.  The  only 
means  of  relief,  therefore,  is  to  remove  the  morbid  con- 
dition on  which  the  disci)  depends,  when  ll-.is  can 
be  accomplished;  an  object,  however,  which  it  is  too 
Irequently  beyond  our  power  to  eiTect.  Various  pallia- 
live  remedies  have  been  employed  ia  these  cases,  but 
we  conceive  without  mtich  prospect  of  refief;  deple* 
ticn  is  iiot  indicated  by  the  stale  of  the  system  at  large, 
nor  do  \ye  apprehend  that  any  benefit  can  be  expected 
fi  on»  Uic  usual  rouline  of  asii  ingents  and  tonics.  Mild 
purgatives  are  useful,  both  from  their  local  ond  their 
general  effect,  and  opium  may  be  given  to  allay  irrita- 
tioa  and  to  case  pain;  but  beyond  these  we  have  little 
to  trust  to,  except  the  assiduous  application  of  all  those 
means  which  ^ri  rrieihcn  the  digestive  organs,  and 
through  Iheu  r.icuui  icud  to  establish  the  general 
health. 

There  is,  however,  one  of  the  venous  hxmorrhagies 
which  is  to  be  regarded  aa  an  idiopathic  dlaeaaOi  and 
which  admits  of  a  more  direct  and  decisive  treatment, 
haemorrhoi»,  or  piles,  consisting  of  n  discharge  of  blood 
from  the  bsemorrhoidal  vtam.  This  disease  has  excit* 
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•d  n  ceoftidenble  share  of  attention,  as  appearing  to  co- 
iocido  with  th*  patlwlaigical  hjrpothesw  of  the  StahluiiSi 
fvapectiiiff  the  aalntarf  efforts  of  Ibe  intelligent  superiii* 

tending  principle,  or  anima.  It  was  supposed  that  these 
veinsaRbrtied  a  kind  of  outlet  for  the  superfluous  fluids, 
when  the  sanguiferous  system  was  oppressed  with  tou 
large  a  quaouiy  of  blood,  being  analogous  lo  the  men- 
•tnial  evacuation  (^f  the  Tenialc,  of  which  thia  was  sup- 

K id  to  be  the  prime  object.  Wo  bavO|  however,  no 
Uitkm  in  mcnii^t  that  the  iaett  upon  which  this 
hypothesis  was  built  were  much  exaggerated,  and  that 
when  we  view  the  complaint  without  prejudice,  wo 
shall  find  it  to  be,  like  many  others,  in  a  certain  degree 
useful  in  restoring  the  balance  of  the  circulation,  when 
it  has  been  deranged  by  various  circuinsiaaco*}  but|  like 
th«in«  always  to  bo  regarded  as  a  disease  which  wo  mast 
attempt  to  reaunrci  ukI  wUcbi  if  aaffered  to  preceod 
v  it!  c'jt  rcnraint,  lajn  the fbaadatioo  ibr  much  fttUire 

iticoijvcuitisce. 

Wc  shall  not  in  this  p  uce  i:iquirc  into  the  causes 
which  tend  to  produce  coagesiion  in  thiii  particular  i>et 
of  VMiels  i  it  will  be  auBicieot  to  remark,  that  in  cer- 
iiiD  comtitutlooBf  and  at  cartaio  periods  of  life,  the 
veins  about  the  tenobntMO  of  the  intestinal  canl  are 

liable  to  bc-omc  dii-eT'cled  -ivi'h  blood,  that  they  are  oc- 
casionally ruptured,  and  liibcairgc  tiicir  contents,  and 
produce  painful  and  even  dangerous  u  j  i  c  ses  l  i  il.c 
DcighbouriDg  cellular  substance.  When  the  veins  are 
iiecome  turgid,  it  is  necessary  that  they  should  be  cva* 
ciMied}  and  it  is  still  more  desirable  that  the  turges* 
ccnee  should,  if  possible,  be  prevented  from  taking 
place.  As  llie  disease,  although  uF  a  local  nature,  ge- 
nerally depends  upwn  a  constituUwiiak  cause,  wc  arc  to 
use  the  most  cfTcciual  means  for  reducing  the  plethoric 
State  of  the  sanguiferous  system  ;  for  this  purpose  the 
antipblogistic  plan  roust  be  employed,  but  rather  in  its 
passive  than  in  its  active  formi  for  although  bleeding 
and  other  depletions  may  be  occasionally  proper,  we 
arp  to  expect  more  permanent  benefit  from  a  temperate 
dwt,  a  due  proportion  of  exercise,  and  only  a  mode- 
rate indulgetice  in  sleep.  When  there  is  much  iuflara- 
flsalioo  of  the  parts,  leeches  are  often  necessary;  and 
irkcn  thedisCWtfge  is  very  profuse,  we  may  apply  cold 
and  astringents  i  mild  purgatives  are  also  indicated, 
both  from  their  general  and  their  local  efTect ;  aud  an 
opinion  has  very  generally  prevailed  in  favour  of  there 
being  something  peculiarly  sootbiiig  in  the  operation  of 
sulphur;  we  frequently  find  opium  necessary  to  relieve 
tbe  pain, which  is  often  very  severe.  When  these  means 
have  been  aeglected,  or  ate  iband  ineffectual)  surgical 
asaistance  is  required  to  remove  the  tumours,  and  to 
heal  the  ulcers  that  are  occasionally  formed ;  but  these 
op' rafior  i  belong  lo  a  different  departnacnt  of  the  art. 
Although  we  do  not  admit  the  correctness  of  the  hypo- 
thesis which  regards  Haemorrhois  as  a  salutary  eflbrt 
of  natarot  jet  we  conceive  that  where  the  system  has 
been  long  hsblimted  to  eaeb  a  diBehfef]|e»  if  it  be  sud- 
denly stopped,  ami  no  means  of  prevention  be  ennplovf', 
bad  effects  may  be  the  result.  These,  however,  arc 
easily  obviated  by  using  the  necessary  rtmedjes  against 
iJbe  plethoric  state,  which  is  then  liable  to  be  induced  ; 
pahHfu  genenl  (deeding  may  be  reqtdredi  as  well  as 
pafigatives,  but  we  are  to  relf  mom  upon  eserdee  and 
temperance. 

of  :hc  t^vo  rrmslrinc^  fVi'je?.''.?';,  whirli  we  tiarc  p!;T-pr! 
in  tilts  genus,  blumacacc  aud  Purpura,  the  first  nrtay 

be  ulwi^s  regarded  as  a  armptomattc  aStoctioiii  wiiether 


existing  in  the  acute  form,  as  we  observe  it  in  infants, 
connected  with  the  disease  which  is  popularly  called 
Tbruah,  or  in  that  more  chronic  state,  appearing  in  con-. 

nexion  vilh  Scurvy,  or  attacking  individuals  who  have 
suffered  from  a  long  residence  in  hot  climates.  In  both 
cases  the  cure  dcjiemls  upon  restoring  tlie  healthy  ac- 
tion of  the  alimentary  canal,  and  the  organs  immediately 
concerned  in  the  function  of  digestion. 

Purpura  is  likewise,  at  least  for  tbe  moat  part,  merely 
symptomatic,  appearing  in  the  later  stages  of  malig- 
nant fever,  more  especially  In  those  where  the  compo- 
nent parts  of  the  body  secni  to  have  a  tendency  to  de- 
composition. Some  cases,  however,  have  occurred, 
where  Purpura  has  existed  without  a  proportionable 
degree  of  tbe  febrile  state,  or  indeed  where  this  baa 
been  altogether  ebseni*  but  they  are  involved  in  con> 
alderable  obacutity  t  and  we  have  little  certain  infor- 
mation  respecting  either  tl  cir  i.^mrc,  or  their  imme- 
diate exciting  cause.  Ti>e  sunie  uncertainty  also  re- 
gards the  cure  of  the  idiopathic  Purpura  ;  for  while  we 
are  told  from  high  authority,  that  it  is  relieved  by  to- 
nics, and  especially  by  the  mineral  acids,  we  t.are 
equally  respectable  evideace  in  laxour  of  blood-Ieuiog. 
Fortunately  tbe  disease  is  of  rare  occurrence,  and  there- 
fore whatever  regarrh  cither  its  cause  or  its  cure,  may 
be  considered  more  iu  the  light  of  a  question  of  curious 
apecttlatioiH  than  off  aay  great  practical  uitttly. 


CHAP.  II. 

MturuH.  Prtmarji  Jit§ett$et  ^tkt  Mkrvout  SfUtm. 

Wc  now  come  to  the  Neuroses,  tlic  second  great  clas.' 
of  diseases — ^those  depending  upon  a  primary  afl'ectiua 
of  theiwrvoua  system.  As  the  phenomena  of  sensibi- 
lity are  more  peculiar,  and  more  unlike  the  other  fiuW' 
tions  of  matter,  than  even  those  of  the  muscular  libre, 
so  its  morbid  affections  are  proportionally  singnlar  and 
cifncult  both  to  comprehend  and  lo  describe.  The 
conncxicn  which  the  difiVrcnl  parts  of  the  nervous  sys- 
tem be»r  to  each  other,  is  one  of  its  moat  remarkable 
properties,  aud  it  is  exhibited  in  a  variety  of  striking 
examples  in  its  morbid  states.  Wc  can  generally  assigis 
to  esch  of  the  Parbaemasis  its  primary  seat,  either  by 
means  of  our  sensations,  or  of  some  visible  change 
which  the  part  cxperiencts,  but  in  the  Neuroses,  »c 
have  neither  of  these  circumstances  to  direct  us;  there 
is  frequently  no  visible  alteration  in  the  structure  of  tbe 
part  aflected,  while  our  feelings  afford  but  little  assist- 
ance in  informing  us  of  tbe  original  situation  of  the 
disease.  The  circumstance  which  must  chiefly  direct 
us  in  our  arrangement  of  this  cla&s,  is  the  dcp^rcc  in 
which  tbe  power  eai^isU,  whether  it  be  morbidly  in- 
creased, or  morbidly  diminished,  with  relation  to  tbe 
standard  of  health ;  to  this  we  have  added  another  di- 
video  of  actions,  which  are  limply  irregular,  without 
any  regard  to  the  mere  quantity  of  effect  produced. 
These  three  orders  we  have  denominated;  respectively, 
EretUiDilf  AMheniK,  and  SpaemL 

Sect.  I.   Hy/iergtthe»ia.   jlffecthn*  depending  ufion  a$$ 
incretuedten$i6ilittf     the  nervoua  ty»tem. 

Wc  hnve  divided  the  order  Erethismus  into  the  tw© 
genera  of  Hyperaistbeaiae  and  Autalgix ;  tbe  first  con- 
silting  in  increased  nervotif  aewtbUity,  as  manifcited 
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tlir  inuidiiiatc  ac'.luij  of  ilic  external  sense?,  or  of  the  or- 
ganic functions  ;  the  latter  comprehending;  tiioic  diseases 
where  there  is  pain  in  any  orj;an,  whicli,  so  fjr  as  \vc 
can  judi^c,  depends  merely  upon  a  nervous  alTcction  of 
the  part.  The  diseases  which  seem  lo  belong  to  the 
lurder  £ntliiuiitti,  and  to  tbe  genas  Hypcrx:tthe&ia,  in 
|Ninicul«rt  are  mmj  of  them  evidently  symptomatic, 
or  connected  with  some  other  dKcatc,  which  is  tlic 
principal  object  of  our  attention  ;  \  occasiDnally,  ui,- 
f\ci  tiicsc  circumstances,  the  sture  ol'  ilic  nervous  sys- 
tem itself  becomes  neceusariiy  the  main  pmnt  towards 
Which weare  to  direct  our  cfTorts.  Thi»i  one  of  (he 
aaoM  AitWttiog  effects  in  fever  is  want  of  tloepi  aod 
after  we  have  removed  the  proximate  cause  of  the  dis- 
ease, this  sometimes  still  continues,  and,  by  its  harass- 
ing effect*,  prr-vcnts  the  complete  rc-cstabli»hmcnt  of 
the  hcaltli.  The  sainc  remarks  apply  to  all  those  af- 
tions  which  consist  in  incrcssed  sensibility  of  the  organs 
of  sense,  «ucb  as  a  iDorbidij  acute  state  of  the  sight, 
the  heariogi  be.  or  increased  seosibilitf  in  porta  that 
serve  for  the  exercise  of  the  or^nic  fanetioiM»  as  the 
fitomacli  and  the  kidney.  For  the  most  part  we  find 
them  connected  with  some  mdre  general  affection,  which 
chiefly  claims  our  notice,  althou;^h,  as  we  rcmarkcil 
above*  tbejr  sometimes  become  the  immediate  objects  of 
attentiim  under  these  eircvinatances ;  and  we  must  also 
bear  in  mind,  that  there  are  cases  in  which  thqr  indi- 
cate some  local  alTeclion  of  the  part  or  organ  in  which, 
although  symptomatic,  they  are  iinportant,  as  iiidicaiing 
the  existence  of  the  primary  affeciton,  or  a6Mstii>K  us  in 
ascertaining  its  nature.  Thus,  a  morbid  increase  of 
«ppetitcy  which  is  denominated  Buiimiai  is  sometimes 
merely  a  symptom  of  Diabetes^  tad  can  in  oo  degree 
be  relieved  by  any  palliative  remedy  {  white  at  other 
times  it  originates  from  a  disease  of  the  stomach  itself, 
may  be  either  structural  or  fonctional,  and  will 
of  course  acquire  its  appropriate  mode  of  treatment. 
Id  the  rapid  sketch  of  the  practice  of  medicine  which 
w  propose  to  offsr  to  our  readers,  it  will  not  be  io  our 
power,  nor  would  It  accord  with  our  plan,  to  ««aniM 
each  of  these  affections  in  detail. 

With  respect  to  tbe  method  of  proceeding  in  their 
management,  the  first  point  is,  to  ascertain  how  far  the 
disease  is  primary  or  symptomatic  ;  if  primary,  whether 
it  depends  upon  a  local  cause  of  a  mechanical  nature, 
Upon  a  visible  alteration  of  structure,  or  upon  an  tt- 
fttt  wineh  operates  through  the  mefium  of  the  qrsiem 
at  large.  If  they  are  symptomatic,  we  inquire  whether 
we  are  able  to  remove  them  by  removing  the  primary 
disease,  or  by  remedies  appropriated  to  the  removal  of 
the  nervous  affection  itself.  It  is  not  easy  to  lay  down 
any  general  principles  of  treatment  in  a  class  of  affec- 
tioMj  which  are  so  various  in  their  origin,  and  depend 
upon  such  «  diversity  of  esnses.  There  is  aearcely  any 
condition  of  the  system  by  whirh  they  may  not  be  ex- 
cited ;  and  with  respect  lo  individual  symptoms,  they 
hear  so  little  rtlaiitjn  to  ihcir  cause,  that  our  jud(;nient 
must  be  formed  more  from  the  general  history  of  the 
case,  and  from  a  number  of  circumstances  coimccted 
with  it»  than  from  any  train  of  tnorbid  actions  which 
can  be  detailed,  as  constituting  the  essentisl  character 
of  the  disease.  The  opposite  states  of  plethora  and  in- 
anition, of  excitement,  and  of  ciuicscence,  sometimes  pro- 
duce what  appears  to  he  the  same  complaint,  and  must 
of  course  be  combated  in  the  individual  cases,  at  one 
thno  by  depletion  and  by  sedatives,  and  at  another  by 
mitirisnts  nd  stimulants.    Geaerally  speaking,  how* 


ever,  we  think  thit  the  modem  practitioners  have  lean- 
ed too  much  to  the  latter  class  of  remedies,  biassed  by 
their  hppoihcsis  of  debility,  which  they  have  applied 
with  so  tittle  discrimination  to  such  a  variety  ot  dis- 
eases, and  anxious  to  mmM  the  omn  of  the  older  wri- 
ters, who  aacribed  nervons  compiainls  to  the  affections 
of  a  subtile  finid,  the  existence  of  which  they  unfortu- 
T  3":tv  r  cijiccicd  to  ascertain  before  tbey  assumed  it  as 
lUc  L^  .i:.  uf  their  pathology.  We  shall  farther  remark, 
that  w  hat  arc  styled  nervous  diseases  are,  much  more 
frequently  than  is  commonly  supposed,  symptomatic  of 
derangements  of  the  digestive  organs.  Some  remark^ 
able  examples  of  the  effect  which  peculiar  states  of  the 
alimentary  canal  produce  upon  the  brain  and  nerves, 
arc  generally  known  ;  of  which  one  of  the  most  import- 
ant is  Hydrocephalus,  and  we  are  daily  accumulating  ex- 
perience of  the  same  kind,  with  respect  to  Epilepsy  and 
various  kinds  of  convulsions,  when  not  proceeding  from 
local  or  structural  causes.  Purgatives  wilt  tberefare  be 
always  indicated  in  the  Hyperzsthesiae,  if  not  by  the 
immediate  symptomit  M  lesst  as  a  means  which  is  to 
be  aiw»y;^  tried,  even  ultiioygh w« piwceod  Mitireiy  Upon 

empirical  grounds. 

Alter  we  have  duly  considered  how  far  depletion  may 
be  indicated,  and  removed  all  local  sources  of  irtitationi 
we  then  proceed  to  the  exhibition  of  aodativoa, of  Which 
opium  may  be  regarded  as  the  prototype,  aod  that  which, 
for  the  most  part,  supersedes  all  the  rest.  The  method 
in  which  this  medicine  operates,  and  the  imme(ii,itc 
effect  which  it  produce*,  have  been  the  subject  of  many 
volumes,  and  have  formed  the  ground-work  of  some  of 
the  most  violent  and  aagfy  controveralea  of  modem 
times.  We  have  no  space,  nor  indeed  have  we  any  ii^ 
dination,  for  entering  into  these  discussions  ;  we  shall 
merely  state  our  opinion,  that  tbe  operation  of  opium  is 
primarily  upon  tbe  nervous  system,  and  that  it  acta  upon 
it  as  a  sedative.  Its  agency  is  equally  extensive  with 
the  ncrvout  system  itself,  and  it  is  consequently  ex pe- 
rieoced  through  the  medium  of  ao  many  or|ana  and 
functions,  that  we  have  seldom  an  opportunity  of  wit- 
nessing its  unmixed  sedative  powers,  without,  st  the 
same  time,  observing  some  secondary  effect,  which  may 
diminish,  or  even  entirely  counteract  the  primary  ope- 
ration. Thus,  by  lessening  the  sensibility  of  the  Jntes- 
tines,  opium  tends  to  produce  costivtlKsa,  and  this  re- 
tention of  the  faecal  evacuations  may  prove  a  greater 
source  of  irvitatioo  in  certain  cases,  than  the  symptom 
for  which  the  opium  was  administered.  It  is  princi- 
pally, perhaps,  from  this  circumstance,  that  there  is  no 
remedy  which  is  more  uncertain  in  its  effects  than 
opium  ;  and  besides  this,  different  individuals  have  re- 
markable idiosytKrasies  with  respect  to  it,  which  often 
interfere  with  the  best  regulated  plans  of  the  practi- 
tioner, and  which  cannot  possibly  bo  ieamedi  except  by 
a  previous  kmwlcdgv  of  the  inidividiiai  oomitittttioa  of 
the  patient. 

Opium,  when  given  in  too  large  a  dose,  in  an  impro- 
per state  of  the  stomach,  or  indeed  to  certain  individu- 
als under  all  circumstances,  produces  elfecta  which  are 
very  4milar  to  those  ot  the  vcgetablo  poisons »  and,  on 
this  account,  it  has  always  been  •  fiivoorite  subject  of 
inquiry  to  discover  a  medicine  which  might  possess  the 
mere  scdaiivc  effect  of  opium,  without  its  deleterious 
properties.  Hyoscianms,  I  yp,  the  exti-act  of  lettuce, 
and  other  substances,  have  been  proposed  ;  but  it  may 
be  doubted,  whether  every  bcocfu  may  not  be  gained 
by  a  sufficient  reduction  of  the  dose  of  the  opium. 
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Various  preparations  of  opium  iMve  alM  been  tried 
with  th*  ume  lmenii«»{  and  apon  one  of  thete, 
called  the  black  4}rop«  in  wMeh  tlie  medicine  n  com* 

b:t,cd  with  a  strong  vegetable  acid,  great  commcnda- 
uoDA  have  been  bestowed  from  sources  of  vcrjr  higb 
mpeeiabiliif. 

Saer.  II.  Mffdm/HMbL  Ckmliu  JMMteM. 

Notwithstanding  the  acltnowledged  obscurity  which 
exists  respecting  il>e  nature  of  this  disease,  wc  do  not 
besltaic  lo  place  it  in  the  genus  Hypcrxsilicsiai  as  wc 
think  that  the  only  consistent  and  probable  hypothesis 
of  iit  paibologjr  ptxtceeda  upon  the  supposition  of  iu 
eri^Mting  in  an  iacreaaed  acnsibility  of  the  nvrrnua 
aptem.  The  exciting  cauae  ia  well  known  to  be  a 
specific  contagion,  conimunieated  by  the  bite  of  a  i^bid 
animal,  and  it  appears  to  be  always  produced  by  means 
of  the  aalira  being  conveyed  tlirough  the  absorbents 
into  the  circulation.  We  conceive  that  the  disease 
aafttr  orteinaica  in  the  human  species  from  any  other 
CMaCt  ■Itboegh  certain  aymiMoros,  in  some  measure  re- 
sembling it,  may  hatre  proceeded  from  other  circum- 
stanceSf  but  these  we  ahall  be  disposed  to  refer  to  Hys- 
teria. T/ie  question  is  not  so  easy  to  answer,  wlie;lier 
Rabies  be  capable  of  being  produced  in  other  aniniuls 
besides  those  of  the  dog  and  cat  genus^  although  these, 
when  affected,  may  communicate  it  to  otbcrs»  aa  to  the 
bttmafi  apeeicat  tohoraca)  and  to  oxen.  Tbe  diaeaae 
commences  hy  a  peculiar  feeling  of  anxiety,  constant 
agitation,  and  unaccountable  timidity;  to  these  succeed 
difficulty  of  breathing,  pain  and  constriction  in  the  re- 
gion of  tbe  stomach,  and  all  over  the  abdomen,  together 
with  the  characteristic  symptom  of  an  inabilitj  lo  awal- 
iow  floidi,  whicli  ioen  extenda  to  deglatition  generaUy* 
and  becomea,  ao  diatreaung  aa  to  impress  the  mmid 
with  extraordinary  terror  at  the  very  idea  of  renewing 
the  attempt.  As  the  disease  advances  Q.u  pulse  be- 
cotnci  weak  and  (ju;ck,  ^i  d  a  degree  of  irregular  fever 
supervenes;  all  the  functions  which  depend  upon  the 
nervous  power  are  rendered  morbidly  acute  {  tiiera  n 
intolerai>ce  of  tight  and  sound,  tlie  aurfaee  beconaea  ex- 
quisitely sendble  to  tbe  imprcasion  of  cold  air,  while 
tt  waicL-  its  tErminaticn  there  is  a  copious  discharge  of 
viscid  saliva  from  tlic  iauces,  the  mental  faculties  are 
deranged,  and  general  convulsions,  with  a  total  destruc- 
tion of  all  the  actiooa>  bolb  animal  and  organic,  are  the 
immediate  forenmneiB  of  ^aaoluiion.  The  diaeaae  ia 
rapid  in  its  course,  and  meet  dreadful  in  its  symptoms 
and  aspect,  yet  its  real  horrors  have  been  exaggerated 
by  tbe  terror  and  superstition  of  those  who  have  wit- 
nessed it.  The  accounts  which  are  met  with  in  the 
older  writers,  of  tbe  violent  fury  of  the  patients,  and  of 
iheir  attempts  to  sieze  tbe  bj-atandera,  are  probably  al- 
together fictitious  I  and  tbe  dread  of  water,  wlueh  baa 
been  viewed  in  so  mysterious  a  light,  is  found  to  arise 
umply  from  the  extreme  uneasiness  and  difficulty  wliich 
tbeanhapi  >  sufferer  Fi  c^ls  in  the  actof  deglutition. 

With  respect  to  the  event  of  the  disease,  we  believe 
it  to  be  always  fatal ;  not  only  has  no  cure  yet  been 
discovered  for  it,  but  it  is  doubtful  whether  we  are  in 
posseaaieo  of  any  plan  of  treatment,  by  which  its  symp- 
toms, when  once  established,  can  even  be  alleviated. 
Tbe  genera!  mode  of  treatment  has  been  the  aiiminis- 
traiioii  of  lar^jt;  i^u^i  tries  of  opium,  upon  tiie  obvious 
principle  of  the  nervous  system  being  in  a  state  of  ure« 
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ternatural  excitement ;  mercury  has  been  given  under 
varioua  (brms,  but  we  know  of  no  rational  indication, 
either  from  theory  or  experience,  which  can  lead  lis  to 

expect  any  benefit  from  it,  while  lately  very  profuse 
bleeding  has  been  employed,  but  we  fear  with  a  falla- 
cious prospect  of  success.  Besides  these,  which  may 
be  considered  as  the  most  powerful  reroediea  that  have 
been  had  recourse  to,  a  great  variety  <rf  palliativta,  and 
a  still  greater  number  of  ooetroma,  have  been  made  die 
of;  for  in  proportion  to  the  violence  and  untractable  ' 
nature  ol  ;lic  disease,  so  has  the  credulity  of  mankind 
led  them  to  place  coniidcnco  in  the  most  gross  and 
scandalous  impositions.  But,  although  we  have  bad 
auch  little  success  in  tbe  cure  of  Hydrophobia,  we  have 
happily  in  our  hands  a  preventative,  which  In  moat 
cases  is  of  easy  application,  and  of  tolerably  certain  ef- 
fect ;  this  is  the  excision  of  the  wounded  part,  ant!  tho 
eeii  j  lete  removal  of  every  portion  of  the  subiitancc, 
which  can  be  supposed  to  have  been  in  contact  with 
the  saliva  of  the  rabid  animal.  When,  however,  this 
baa  been  neglected,  when,  from  tbe  situation  of  tbe 
woond,  h  eevld  not  be  accompUalwd,  wt  when,  from 
any  other  cause,  the  disease  makes  its  appearance,  wc 
cannot  remain  inactive  spectators  of  so  much  misery, 
and  naturally  inquiie  what  plan  of  treatment  promises 
the  least  prospect  of  success,  or  may  seem  in  any  de- 
gree calculated  to  relieve  the  sufi'eringa  of  the  patient. 
To  this  question  we  are  not  able  to  return  a  aatislactory 
anawer;  we  do  not  place  the  amalleat  reliance  opon 
any  of  the  numerous  specifics  that  have  been  propose;!, 
nor  do  we  feel  much  more  hopes  from  the  effect  v{  de- 
pletion, from  opium,  or  from  mercury.  Guided,  how- 
ever, by  the  faint  analogy  which  presents  itself,  wc 
know  of  no  treatment  which  is  more  promlung,  and 
therefore  feel  jnstified  in  beginning  with  a  eery  copioua 
bleeding,  which  is  to  l>e  followed  by  )i  powerful  mer- 
curial purgative,  ard,  when  t'li--  has  operated,  by  brgc 
doses  of  opitim,  cunibiat-d  will)  an  equal  quantity  ot 
calomel.  \\  <■  tliuik  it  e.vtremely  important  that  perfect 
quiet  should  be  enjoined,  that  all  motion  should,  as  much 
as  possible,  be  avoided  ;  and  especially  all  unneceaaary 
unichlag  or  handling  of  the  patient.  On  ihia  account,  we 
conceive  tint  frictions  may  be  injutmus ;  and  indeed  we 
iliirik  "1  It  any  remedy  which  is  merely  indifferent,  and  is 
lioi  given  to  piomote  some  definite  purpose,  ought  to  be 
abstained  from,  as  likely  to  do  mischief,  from  tiie  cir- 
cumstance of  its  exciting  the  patient,  or  giving  him  any 
unneceaaary  cauae  for  tbe  exertion  either  of  bia  mental 
or  hia  corporeal  powera. 

Ssov.  III.  Juffiie.  Ptdi^  nerv«u$  ^dloae. 

We  h  ;\  e  [ ormed  our  second  genus  of  the  order  Erc- 
tbtamus  of  the  Autalgise,  those  diseases  which  depend 
upon  a  primary  affection  of  the  nervous  aystem,  and 

which  arc  characterized  by  severe  pain  and  uneasiness  in 
the  part  affected.  These  are  frequently  symptomatic, 
but  wc  arc  ofien  unable  to  perctive  any  more  general 
complaint  to  which  they  may  be  referred ;  and  even 
where  tbia  is  the  case,  the  violence  of  their  symptoms 
require  cur  attention  to  be  immediately  directed  to  the 
local  affection.  The  diseases  which  we  shall  enumerate 
under  this  (tcnus  arc,  Nenralgi.i,  (Ifphnlal^ia,  Proso- 
phalgia,  Otalgia,  Odor.t jl,;i.i,  .Masiudynia,  I'leurodyne, 
Gasirodynia,  ArMu-jjuusis,  Sciatica,  and  Pruritus,  to 
which  we  ought  pci  haps  to  add  Lumbago.  From  a  view 
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of  litis  list,  it  will  appear  that  tliese  aflections  arc  oPen 
mlteudaiu  upon«  or  a  consequence  of  inQamination,  and 
aometinict  kriae  from  structural  derangement ;  yet  we 
liave  ia  some  cue»  the  most  equivocal  eridencej  from 
the  effect  of  remedies,  timt  Ihe  dieeaae  is  seated  in  the 
nerves  of  the  pnrt.  Wc  particxilariy  l  eftT  to  ihn  most 
painful  affection  PruiOplisiigia,  or,  as  it  pupulai  I)  lerm- 
c<!,  i  ic  (loltnircux,  where  the  disease  may  be  clearly 
traced  along  ttie  course  of  a  particular  ncrve«  and  is  at 
leaet  for  a  ccrtaio  period  entirely  removed  bf  dtviding 
the  trunk  of  the  nerve.  In  order  to  form  a  comet 
judgment  oT these  comptaints,  it  is  ptrticulsrly  neces* 

sary  to  make  ourselves  acquainted  with  their  history  and 
ayinptonis  from  the  comnienccmcnt,  olhcrwrae  there  will 
be  danger  of  our  conlouiitlnif^  the  cause  wiiii  the  effect. 
In  some  of  them,  where  the  primary  derangement  ia 
taost  eWdentljr  in  the  nervous  system,  we  find  obvious 
symptoms  of  increased  action  in  Ihe  blood>Tes«el«  to  su- 
pervene ;  and  it  even  appear*  ti»t  a  more  permanent 
alteration  in  the  structure  of  an  origan  may  be  produced 
by  an  affection,  whicli,  in  the  fir&t  instance,  was  simply 
attached  to  the  nerves  of  the  part.  It  is  tiitricult  to  ex- 
plain the  nature  of  the  operation  by  which  a  disease  of 
the  nerves  is  converted  into  one  of  the  san^uireroiu  or 
secretory  vessels ;  but  «•  apprehend  there  ceo  be  ito 
doubt  of  the  fact,  and've  believe  that  it  may  be  even 
afTcctcd  by  the  mere  influence  of  mental  impressions,  if 
they  be  sufficiently  powerful,  and  steadily  directed  to  the 
same  part. 

The  cure  of  the  Auialgis  necessarily  depends  nponn 
nunber  of  minute  drcttmstances  which  are  connected 
iritb  the  local  situation  and  functions  of  the  organ  affect- 
ed ;  and  in  some  of  them  there  are  certain  remedies 
r.f  a  specific  nature,  wliicli  it  is  not  easy  to  account  for 
upon  general  principles,  of  which  the  use  of  the  oxide 
ofhisnvthin  simple  pain  of  the  stomach  may  be  adduced 
as  an  example,  in  deciding  that  the  disease  is  either 
idiopathic,  or  that  it  mutt  be  made  the  object  of  direct 
medical  ttcatment,  we  first  inquire  whether  there  are 
any  symptoms  of  inflammation  which  may  render  dcplc- 
tion  necessary,  or  tl>e  other  means  by  which  we  subdue 
the  inflammalory  action ;  we  then  apply  blisters,  issuesi 
or  other  stimohttioK  remedies,  upon  the  principle  ofez- 
citn^  what  is  odleo  counter'irritaiioa,  proceeding  upon 
•  general  tatr  oF  the  animal  economy,  according  to  which 
we  remove  a  n:orbi(l  action,  by  substituting  for  it  a  new, 
andprobaiily  a  snore  considerable  one,  in  some  contiguous 
part,  which  latter  is  attended  with  no  clani;cnju%  conse- 
queoce,  and  which  we  have  it  in  our  power  to  remove  at 
pleasure.  In  the  Anui^tti  as  well  as  in  the  Hype- 
TKsthesia,  pnrgilivefl  are  generally  usefuli  although 
perhaps  not  so  oniveraally;  and  opium,  if  It  does  not 
accomplish  S  radical  rv.rr.,  .s  at  least  one  most  cfTcciutil 
means  for  affording  tciapurary  relief.  It  has  been  ob- 
served, that  some  of  the  mubt  severe  pains  to  wliicli  the 
binnao  frame  is  liable,  recur  at  periodical  intervals  ;  and 
it  has  been  found  that  in  theae,  as  in  all  other  perio-dical 
diseases,  barkt  aad  even  arsenic,  vutf  h«  employed  with 
success ;  this  latter  remedy,  however,  we  should  not  be 
disposed  to  try,  until  all  other  methods  had  failed  ;  and  it 
ahouid  likcwiiic  be  accompanied  by  proper  evacuations. 
Of  their  mode  of  operation,  as  well  as  of  the  circum- 
atances  which  tend  to  give  the  diseases  in  question  tlieir 
pei^lodkat  cheraciari  we  are  totally  ignorant,  and  our 
pneiioe»  m  tiMM  lostaocea,  li  •ntirefy  empirical* 


Sect.  IV.    v\Vri«ia*  /V.er. 

The  second  order  of  the  Neuroses  is  Asthenia,  iociud* 
Ing  those  diseases  which  consist  In  a  diminution  of  the 

nervous  energy  ;  an;!  iintlcrthis  wc  include  three  -rnera, 
tlie  first  of  \\iiich  is  simple  Nervous  icver.  \\  t  arc 
aware  of  the  apj)arcr.t  iiiLongruity  in  placing  the  dif- 
ferent kinds  of  levers  in  different  clas&es,  at)d  in  sup- 
posing  them  to  proceed  firom  totally  dilferenk  esttsest 
connected  wiih  a  different  set  of  functions,  more  par- 
ticulariy  as  it  must,  at  the  same  time,  be  admitted,  that 
the  two  diseases  slide  into  cach^othcr  by  alniost  imper* 
ceptible  degrees,  so  that  it  is  often  extremely  difiicult 
to  know  into  what  cla.ss  any  particular  case  ought  tO 
be  referred.  But,  Dotwiibaiaoding  theae  objections* 
we  are  clearif  of  opinioD  that  certain  sporadic  cases  of 
fever,  as  W«U  M  certain  general  epidemics,  exhibit 
symptoms  Which  may  be  sup[Kiscd  to  arise  from  a 
piimary  affection  of  the  nervous  system,  while  the 
sanguiferous  system  is  but  little  affected,  and  that  the 
two  fevers  are  nut  merely  different  gradations  of  the 
same  species  of  disease,  in  which  the  proportion  be« 
tween  the  symptoms  remains  the  same,  widle  the  de> 

Srea  of  both  ia  equally  diminished.  Wc  think  it  is  not 
iffieult  to  perceive  a  difference  in  the  exciting  cause, 
as  well  as  in  the  effect  produced;  for  while  coniagioti 
is  probably  the  sole  cause  of  the  proper  Typhus,  or 
putrid  fever,  the  nervous  fever  never  arises  from  thja 
source,  but  from  meoul  agiution,  from  over-fatiguey 
from  complete  eshaustioo,  or  from  other  circnmstaneee 
which  might  be  expected  to  act  upon  the  brain  and 
nerves,  more  than  upon  the  heart  and  arteries.  The 
symptoms,  and  geaeral  character  of  the  tv»o  diseases, 
when  we  take  the  most  strongly  marked  cases,  arc  no 
less  easy  to  discriminate  from  each  other.  In  the  Nerv- 
ous fever  we  do  not  observe  the  snecesalve  stages  which 
we  have  in  Typhus  $  there  are  no  marks  of  oppressloo 
orcongestion,  uorof  the  subsequent  attempt  at  reaction; 
but,  from  the  very  commencemeut,  there  arc  iridications 
of  weakness  and  irritability,  ilie  pulse  quick  ami  fec!)lc, 
ibe  heart  little  affected,  not  much  thirst  or  disorder  of 
the  aiimenier^r  camli  eze^  a  lesa  relish  for  food  than 
onliiieiy  i  whilei  an  the  comrary,  we  have  delirium,  and 
all  that  derangement  of  the  sensations,  which  indicates 
an  irregular  action  o!  thr  br-iin  :nrl  ncr'.-t-'i,  ''i:t,  ;,•  •.!,,: 
same  time,  without  .ii.y  appearance  ot  lurgescencc  m 

their  vessels.         ii  :.t  oppreariOD  Which  aiisea  from  • 

congestion  of  tlic  fluids. 

In  the  cure  of  Nervous  fever,  we  must  refer  to  the 
same  principles  which  we  have  laid  down  with  respect 
to  its  pathology ;  we  require  no  general  depletion,  but 

wc  begin  from  the  Rrst  with  stimulants  and  excitants, 
exhibited  in  moderate  doses,  and  proportioned  to  iJiu 
cfTect  which  they  have  in  rousinij  the  dormant  powers 
of  the  system,  it  is  obviously  of  great  importance  ta 
remove,  if  possible,  the  exciting  cause,  when  it  still 
remaioa  applied,  and  in  the  later  stages  of  the  disease 
we  must  have  recourse  to  stimalanis  and  tonics,  and 
shall  find  the  proper  management  of  tlic  diet  a  m  )st  ef- 
fectual part  of  the  medical  treatnient.  It  is  in  fevers 
of  this  description  that  wine  becomes  a  valuable  remedy, 
and  it  is  often  found  more  grateful  to  the  atonnach  than 
any  stimulating  compound  which  we  can  procure  from 
the  apothacery.  It  would  hate  bc«a  brtuoate  S»  miD" 
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kind  if  its  use  had  been  restrictedto  this  ditetise,  and  had 
been  extended,  by  a  false  or  imperfect  analo)^y,  to 
•tiier  affections  wbicb  it  reaembles  scarcely  in  any  thing 
bat  inmine. 

'Sbot.  V*  jtmmHhede. 

The  sscond  j^enus  of  the  Asthenix,  Anesthesia,  is 
divided  into  complainta  which  consist  in  general  debiiily 
of  the  nervous  system ;  defects  of  the  external  senses, 
not  depending  upon  a  change  in  the  structure  of  the 
oq^iu  ;  and  in  dcbilhy  of  the  organic  functiooB.  The 
t«o  firat  of  these  anbdividoiM  may,  almost  all  of  tbefn» 
be  considered  »s  symptomatic  of  some  more  general 
aflection;  the  latter,  under  which  we  include  Aphonia, 
Dysphatjia,  Anorexia,  Dysuria,  and  Aiiaphroiiisia,  are 
not  unfrcquently  primaryi  aIthou(;h  at  oiiter  tiroes,  like 
the  femer,  only  aymptoinatic.  They  depend  ocea^on- 
ally  upon  an  obvious  change  of  mechaiUcal  atracture, 
vben  tbey  properly  belong  to  a  different  part  of  iha 
nosological  system,  and  must  be  removed  by  incchDnical 
remedies,  as  is  frequently  the  case  with  Uysphjf,Ma  and 
Dysuria.  When,  however,  they  arc  merely  nervous  af- 
fections, the  cure  is  to  be  accomplished  upon  the  same 
general  principles  which  were  detailed  above,  regard 
being  alwajrs  bad  to  the  local  situation  and  specific  ninc- 
6ms  of  the  part. 

Skct.  VI.    jifioftlcxla.  Afmfdexy. 

The  third  genus  of  Asthenia  is  formed  by  the  Dysci- 
neaiWf  tboae  diseases  which  essenliaMT  consist  in  a  loss 

or  dinunniion  of  the  power  of  voluntai^  motion,  arising, 
for  the  roost  part,  from  an  organic  derangement  of  the 
brain  -,  we  include  under  it  the  species  Apoptaxia, Para* 
Ijsist  Hydrocephalus,  and  Lethargus. 

Apoplexy  is  characterized  by  a  sudden  abolition,  or 
considerabie  diminution  of  both  the  external  and  the 
interml  setnest  and  of  tbe  power  oier  the  muscles  of 
voluntary  motimi,  while  the  circulation  and  the  orfta- 
ric  functions  conlini.c  to  perform  their  actions.  The 
pulse  is,  however,  slow  and  opprcsse  .,  and  the  inspi- 
ration performed  afier  long  intervals,  and  accompanied 
by  stertor,  wbHe  the  countenance  is  flushed,  and  the 
aeoaibilitT  so  much  impairedi  that  the  patient  is  uncon- 
•cieas  of  the  most  powerful  Impressions  that  can  be 
made  upon  hirii  The  IinmcJlaie  ciiu-ic  of  Apoplexy 
appears  lo  be,  aiiinj.l  in  every  instance,  the  cfTusion  of 
biood  or  scrur.i  on  the  surface  of  tlitr  brain,  or  inlo 
some  of  its  cavities,  vvhicn  may  be  supposed  to  com- 

Eress  this  org:in,  a:id  thus  prevent  it  from  performinK 
B  due  fuDctioni.  Occasionaily,  however,  we  lAierve 
penons  to  be  attaeked  with  symptoms  which  have 
every  claim  to  be  considered  as  iipopltclic,  ■wl-.cre,  from 
the  complete  and  very  speedy  recovery  that  takes  place, 
we  are  unavoidably  led  to  conclude  that  no  consider- 
ate injury  has  occurred  to  the  structure  of  tbe  brain, 
an  opinion  which  has  been  coiiBrmed  by  some  cases  of 
dis^ction,  although  it  is  obvious  that  such  opportuni- 
lies  can  only  be  of  accidental  occurrence,  where  the 
patient  has  died  from  some  other  cause  soon  after  his 
recovery  from  the  Apoplexy.  The  state  of  insensibility 
which  is  occasioned  by  complete  intoxicadon  is  TCiy 
aimilar  to  Apoplexy,  so  much  so,  that  except  from 
the  predoua  history  of  the  case,  from  tbe  length  of 
time  which  it  continues,  and  from  "hr  n'-^rr  rxhr.lr  1 
hj  tbe  breath,  we  have  frequently  great  diilicully  m  du- 


criminating  between  these  affections,  although  arising 
fi  om  huch  very  difTerent  caus.es,  and  producing  such  dif- 
fcrcni  ultimate  eifecta  upon  ihc  system.  Persons  who 
have  suffered  from  Apoplexy  are  observed  to  be  of  a 
peculiar  tem|>erament  or  bodily  conformation ;  they  are 
generally  corpulent,  with  short  necks,  and  large  heads* 
and  exhibit  various  indications  of  a  torpid  state  of  the 
blood-vessels,  attended,  at  the  same  time,  with  consider- 
nlile  force  of  the  circniaiioii,  and  firmnci^  in  the  tcxturts 
of  the  components  of  the  body.  According  lo  the  nature 
of  the  fltdd  which  is  effused,  whether  it  be  entire  blood  or 
only  serum,  the  disease  has  been  divided  into  the  two 
Tarieties  of  sanguineous  and  serous,  and  It  seems  that 
this  division  )ias  an  actual  existence,  but  we  doubt  much 
whether  \vc  iiavc  any  cerliin  means  of  ascertaining  them 
bcr')re  death  from  the  symptoms  of  the  case. 

The  proximate  cause  uf  the  disease  is  supposed  to  be 
a  cengesiion  of  blood  in  the  vessels  of  tbe  brain,  geDe» 
rally  terminating  in  effusion  i  it  has  been  a  oontrofert* 
ed  question,  whether  a  proper  Apoplexy  can  be  pro- 
duced by  the  mere  arrunuil.ition  of  blood  in  the  vessels, 
without  absohue  elVuhion  taking  place,  a  question  which 
wc  sliouKS  be  clispu->cd  to  answer  in  the  afTirmalive,  al- 
though ii  is  difficult  lo  prove  tbe  point  by  a  reference 
to  dissection,  because,  when  there  n  no  actual  rupture 
of  the  vessels,  recovery  mar  be  snppoeed  geaentl^to 
take  place,  so  as  not  to  admit  of  our  examination.  The 
exciting  causes  of  Apoplexy  arc  various,  but  may,  for 
the  most  part,  be  referred  to  those  circumstances  which 
increase  the  impetus  of  the  blood  through  the  arteries  of 
the  head,  or  retard  its  egress  from  them.  Violent  exer- 
cise, sudden  fits  of  pession,  severe  mental  exertions  of 
all  kinds,  certain  postures  of  tbe  body,  the  direct  ap- 
plication of  the  sun's  rays  to  the  head,  blows,  or  me- 
clianicai  injuries  of  the  pait,  and  especially  intemper- 
ance in  eating  or  drinking,  are  among  the  most  frequent 
cauaea assigned  for  Apoplexy,  and  may  be  obviously  ac- 
counted for  upon  tbe  above  principle.  There  are,  how-> 
ever,  other  causes,  such  as  narcotic  poisoDS,  inetatlie 
fitmes  of  various  Hinds,  some  of  the  tinrespirable  gases, 
especially  Die  carbonic  acid,  and  intense  cold,  which, 
although  thty  inHuce  tiic  symptoms  of  Apoplexy,  may 
perhaps  be  supposed  to  act  upon  the  nervous  system 
generally,  by  diminishing  the  senMbility  of  all  its  partSj 
rather  tliaa  by  producing  any  local  affection  upon  the 
brain  in  psrtieular.  After  a  aevere  aitaek  of  Apoplexy, 
except  it  arise  from  sotne  obvious  external  cause,  the 
functions,  botli  of  the  body  and  the  mind,  seldom  re- 
pain  thicir  former  vigour,  and,  for  the  most  part, 
either  one  side  of  the  body  is  left  without  motion,  con- 
stituting what  has  been  termed  Kemipleg)a|Or  tbe  whole 
of  the  voluntary  moilooa  and  mental  potiien  coMlnaft 
In  a  very  imperfect  and  enfeebled  stste.  We  have 
sometimes  curious  instances  of  the  loss  of  individual 
faculties,  asthe  memory  of  names,  of  dates,  or  of  places, 
and  occasionally  of  a  particular  langua^je  :  such  cases 
have  given  rise  to  many  pathological  and  mctapbyaicai 
speculations,  but  Ihcae  do  not  hitherto  appear  to  bav« 
been  sanctioned  by  the  results  of  our  aaaiomical  «xa» 
minations. 

The  cure  of  Apoplexy  consists  first  in  removing  the 
exciting  cause  of  the  disease,  should  this  still  remain 
applied,  and  afterwards  in  endeavouring  to  relieve  the 
congestion  of  the  vessels.  This  last  is  attempted  by 
large  bleedntgs,  which  are  thought  to  be  more  effectual 
'vhen  the  vessels  near  the  head  are  opened,  •iuc!i  as  the 
jugular  vein  or  tbe  temporal  artcryj  we  may  also  lake 
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blood  from  the  cutmeous  vessels  bjr  the  tcftrificator  or 

bf  leeches,  and  arterwerds  apply  large  blisters  to  the 
neck ;  along  with  these  drastic  purgatives  are  lo  be 
given,  50  as  lo  procure  a  free  evacuation  from  the 
bowels.  Where  the  disease  appears  to  have  been  im- 
mediately produced  by  repletion  of  the  stomach,  or  by 
any  noxious  substance  receifcd  into  it,  an  emetic  will 
be  proper,  but  in  other  caaea  TOmltinsf  ia  thought  to  bo 
r.ilher  injurious,  or  at  least  does  not  seem  to  have  any 
claim  to  be  considered  as  a  remedy  of  general  applica- 
ViOD.  Wfien  (lc[>leiif)ii  lias  Imcn  cairicd  as  far  as  has 
been  thought  necessary,  or  as  the  state  of  the  patient 
will  justify,  liulc  clTicient  treatment  remains  to  be  em- 
ployed }  stimulants  must  at  first  be  used  with  great 
caulioiit  as  any  degree  of  over<«seitemeBt  might  bring 
back  the  original  complaint ;  the  longer  the  disease  has 
continued  the  more  freely  they  may  be  given;  but  it 
must  at  the  same  time  be  l  onlcsscd,  tliat  \vc  can  have 
lets  expectation  of  benefit  from  them.  Upon  the  whole, 
if  the  complaint  be  not  relieved,  either  bf  the  efforts  of 
mture,  or  by  the  operatioo  of  our  remewes,  aooo  after 
its  first  iDtasten,  we  are  not  to  hope  for  nneh  advan* 
tage  from  any  thing  that  can  be  done  in  future,  but 
must  confine  ourselves  to  relieving  particular  symptoms, 
and  soothing  the  hcipicss  condition  of  the  patient,  by 
an  attention  to  a  variety  of  minute  circumstances,  for 
which  no  general  rales  can  be  pfeacribed. 

SaoT.VII.  Panhftb.  Fahxj. 

Paralysi?  may  be  regarded  as  a  partial  Apoplexy,  and 
Is,  in  mobt  instances,  the  sequi  1  i!  iliat  di5cn  .-c,  when  it 
does  not  terminate  iaialiy.  The  two  diseases  ori(;inale 
from  the  same  causes,  and  commence  neat  ly  with  the 
same  ajrmptoma,  in  the  most  severe  kind  of  Palsjr ;  but 
besides  these,  we  have  parttsi  Paralysis,  sometimes  of  a 
single  liinb,  or  even  of  a  sin^^lc  muscle,  which  proceeds 
entirely  from  some  loral  injury  of  the  nerves  of  tfic  par  i. 
VVe  have  also  another  variety  of  Pal^y,  in  whicli  the 
affection  is  general,  but  less  violent,  where  there  is  no 
sodden  seizure,  and  where  Ifae  loaa  of  sensation  and 
motion  is  not  complete  in  any  one  pert,  but  where  there 
is  a  degree  of  weakness  over  the  whole  body,  and  espe^ 
cially  in  the  voluntary  muscles,  accompanied  by  tremor, 
partial  convulsiovis,  numbness,  and  frequently  by  a  ge- 
neral wasting  of  the  part.  This  kind  of  Paralysis  is 
the  consequence  of  the  excessive  use  of  opium,  or  a  too 
free  iodolgeiice  in  ardent  spirits,  and  la  occasionally 
observed  to  come  on  in  eld  age  witboot  any  assignable 
exciting  cause.  In  the  more  severe  cases  of  Palsy,  and 
in  those  tlint  are  left  after  an  apoplectic  attack,  we 
usually  find  that  exactly  one  half  of  the  body  is  affected, 
constituting  the  variety  of  Hemiplegia  ;  and  upon  dis- 
aection  we  find,  in  moat  of  these  cases,  that  the  iniury 
to  the  brain  ia  on  the  opposite  side  lo  that  of  the  paralytic 
limbs,  a  fact  which  has  been  much  employed  by  those 
who  have  speculated  upon  the  pathology  of  the  nervous 
system.  Another  variety  of  Palsy  is  Para  pie  f^ia,  where 
llie  diseased  is  separated  from  the  sound  part  uf  the  body 
by  a  transverse  section ;  this  proceeds,  in  almo.<il  all 
caaea,  from  an  injury  to  the  spine,  and  of  course  the 
extent  of  the  disease  depends  upon  the  part  in  which 
the  spine  is  affected. 

Where  the  Paralysis  occurs  in  its  violent  form,  or  is 
the  sequel  of  Apoplexy,  its  treatment  must,  in  every  re- 
spect, coincide  with  what  was  recommended  above  for 
this  complaints  we  must  begin  with  copLoua  depletiooef 


the  sanguiferoua  system,  than  administer  active  |iurga' 
tives,  apply  blisters,  and  gradually  have  recourse  to  sti- 
mulants. But,  in  many  cases,  the  accession  of  Palsy  does 
not  indicate  that  stale  of  the  hload-ressels,  which  iead» 
us  to  suppose  that  bleeding  is  necessary  ;  and  although, 
perhaps,  purgatives  are  always  proper,  we  place  our 
chief  reliance  upon  the  stimulating  plaot  after  we  have 
done  all  that  lies  In  our  power  to  remove  the  excitini^ 
cause.  The  stimitlants  that  have  been  employed  in 
Palsy,  both  general  anti  local,  are  very  numerous;  liic 
choice  must  dejjcnd  ujwn  circumstances  cunnecie.l  wit.'! 
the  nature  of  the  constitution  of  the  pstiicnt  and  the 
part  affected.  They  con&tst  both  of  various  articles  of 
ihomsteria  medica,  and  of  different  mechanical  appli- 
cations; among  the  former,  we  may  enumerate  ether, 
and  spirituous  compounds,  lytta,  oleum  terebinthinx,  am- 
monia, sin.ipis,  ti)c  warm  essential  oils,  and  the  whole 
class  of  vesicants,  and  rubifacicnts.  Among  the  more 
efficacious  of  the  mechanical  applications,  is  friction  in 
various  forms,  hot  fomentations,  electricity,  and  gal- 
vanism, a  remedy  which,  however,  haa  not  anawetcd 
the  high  expectations  thst  were  formed  respecting  it ; 
the  natural  thermal  sprin.:>s  are  had  recourse  to  with 
benefit  in  the  later  stages  of  Palsy. 

It  would  be  incompatible  with  our  object  to  point 
out  the  means  employed  for  removing  the  various  local 
causes  of  Palay }  but  there  is  one  that  ia  oonaccied 
with  diaeaaes  of  the  i^ne,  which  fsxtcu  so  important 
an  object  of  our  attention,  as  to  require  bcin^  distinct- 
ly noticed.  When  the  f'ijci^c  f>ccuis  sp'MU;i'i-'ijii ^Iv^  it 
lus  been  conceived  to  on^uiait.  from  a  sciuialoub  ten 
dency  in  the  constitution,  and  it  must  therefore  be 
combated  by  all  those  means  which  are  supposed  to  be 
usefvi  In  counteracting  thia  tendency.  Practitioner?, 
however,  are  but  too  well  aware  of  the  little  benefit 
tlut  is  to  be  derived  from  the  most  approved  of  these 
means,  nnd  generally  all  that  lies  in  otir  power  is  to 
endeavour  to  remove  the  local  complaint,  and  this  has 
been  usually  attempted  by  tlie  ap;)lic;\tion  of  caustic 
issues  near  the  part  afi'ccted.  A  new  plan  of  treatment 
lias  been  lately  proposed,  in  which,  instead  cf  issues, 
the  patient  ia  atrictly  confined,  for  a  great  length  of 
time,  to  the  horizontal  posture.  When  we  consider 
the  nature  of  llic  afTcction,  snd  especially  when  we 
l>crccive  liie  ravages  which  it  commits  in  the  structure 
of  the  bones,  we  can  scarcely  imagine  how  mere  rest, 
although  a  powerful  adjunct,  can  alone  perform  a  cure, 
and  we  are  led  to  conjecture,  that  in  tbOHM  eases  where 
this  plan  has  boeo  successful,  the  aymptOTOB  depended 
simply  upon  weakness,  or  a  toss  of  vduntary  power, 
srising  from  a  nervous  affection,  but  without  any  struc- 
tural disease.  In  Palsy  of  long  continuance,  where  the 
original  cause  of  the  disease  is  removed,  and  where  the 
Structure  of  the  part  is  irremediably  injured,  it  has 
bean  found  of  great  Importance  for  the  patient  to  use 
as  much  voluntary  exertion  as  possiUa  in  the  affected 
muscles,  and  In  ibia  way  the  healthy  aedon  baa  been 
restored  in  parte  whIch  Were  previottBly  atmoat  qoito 
useless. 

Sect.  VIII.    H^drocephalut.    Water  m  the  i/ca<f. 

We  have  placed  thia  disease  in  the  genus  Dyscincsia, 
although  it  is  in  Ihet  a  species  of  dropsy,  because  both 
its  symptoms  and  its  treatment  connect  it  more  with 
the  primary  diseases  of  the  nervous  system,  tlian  with 
thole  of  any  other  pert  of  the  animal  economy.  The 
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firiRin  of  ihis  iliae&sc,  i.n(l  its  pvcrii^tiosing  causes,  are 
i  i!  soire:  it  affords  a  rttniit  ka^lc  iiisi  iicc  nf  vlic  exist- 
ence o(  a  peculiar  train  ul  aym^uonn,,  indicating  an  af- 
fection of  a  pan  ranoMe  ffotn  'i  jl  whence  they  might 
MMiinUj  be  mppoMd  to  proceed,  and  of  Uie  afmpuhy 
between  two  pert*,  not  related  to  each  other  hf  their 
local  situatioDi  or  Uy  any  obriDus  action  of  their  func- 
tioDS.  The  disease,  when  it  exists  uiKier  its  usual 
form,  commences  with  fever,  violent  pain  of  the  head, 
characterized  by  an  acute  darting  seitiation,  wliich  is 
generally  felt  in  the  temples  or  acroce  the  forefaea.it  | 
gnM  aenaibilitjr  to  light  and  noises  extreme  e^iatian 
•fid  reaileaaiwai,  with  the  expreaaien  of  audden  paros< 

ysms  of  severe  suffering';  alonp;  these  symptoms 
iJicrc  is  great  derangement  of  the  dij^estive  or^aiis, 
voniiliii(^  and  obstinate  constipation,  willj  a  peculiar 
isorbid  appearance  of  the  evacuations.  After  these 
If anptoma  have  continued,  the  state  of  excitement  ap- 
pears to  be  avcceeded  bjr  one  of  oppression ;  there  is  a 
considerable  degree  of  coma  and  stupor,  while  the 
pulse  becomes  preternaturally  ilow,  the  f  uiills  I'il  itcJ, 
mid  the  txiwels  siill  more  torpid.  I'hc  inUic^iions  of 
.severe  sufiering  arc  exchanged  {or  iliose  of  insensibili- 
ly,  and  at  lei^b  a  complete  state  of  Paralysis  super* 
irene%  and  anaounccs  the  near  approaches  of  death. 
The  acute  diseaae  it  leldom,  if  ever,  found  after  the 
age  of  puberty :  H  h^a  been  supposed,  although,  aa  we 
think,  without  sufficient  foundation,  to  be  connected 
with  a  tendency  to  Scrofula  or  Rickets;  it  is,  however, 
hereditary,  and  therefore  may  be  conceived  to  attach 
to  some  original  peculiarity  in  the  structure  of  the 
body.  Iia  eschiog  causes  are  not  wall  ascertained } 
for  although  it  may  oceaaiooaUy  appeal  to  follow  an 
injury  of  the  head,  in  most  cases  we  are  unable  to  trace 
it  to  any  thing  of  the  kind.  With  respect  to  its  proxi- 
TTia'.c  cause,  we  appreUciKi  it  must  be  cegaidcd  as  ori- 
ginating in  an  inSammatory  action  of  the  capillaries  of 
the  brain,  alihongh  probabljr  of  some  apecific  kind,  and 
that  the  cflViaioa  of  the  flaid  ia  the  conseiincnee  of  tlie 
incressed  action  of  the  vessels.  In  what  consis'?  the  es- 
bcntijl  difference  between  Hydrocephalus  anii  Ptucni- 
t)5  ii  not  weil  ascertained,  whether  upon  a  d  fT  i  cnt  set 
of  vessels,  or  upon  a  tlitTercnt  action  of  the  same  ves- 
sels ;  the  diseases  aix,  however,  in  all  respects  veiT 
difTcrent  from  each  otbcf,  both  with  respect  to  their 
symptoms  and  tlwir  treatment.  The  eontiexlon  which 
wre  obsei  ve  between  the  slate  of  the  alirrn  t  :y  canal 
and  the  head  is  difficult  to  explain;  and  w  irr.  ir.ireases 
the  difTiculty  is,  tliat  symptoms  wiiicli  very  nearly  rc- 
acmble  those  of  Hydrocephalus  not  unfrcqucntly  exist, 
where  it  would  appear  that  the  head  is  not  actually 
the  acat  of  dne^aei  and  which  are  referred  to  the  affect 
of  worms.  Bat  every  thing  that  respects  the  exfatence 
of  worms,  or  the  symptoms  which  they  produce,  is 
trery  obscure,  and  ia  ao  much  iuvoiveU  in  empiricism, 
that  we  are  always  at  a  loet  to  determlae  what  de- 


grcc  of  credit  is  lo  Lc  attached  to  the  .mr.tcriicnts  that 
are  made  on  this  subject.  Upon  the  whoie,  we  an; 
disposed  to  consider  the  pecuhar  state  oi  the  bowels 
aa  partly  the  cause  and  partly  the  elfect  of  the  condi- 
tioo  of  the  braiot  and,  aa  far  as  regards  the  point  of 
practice,  whichever  is  actually  the  primary  disease, 
the  plan  of  trealnien"  is  riot  tti  iici  iaily  difTcrent. 

The  cure  of  Hycii uucpl-aius  ia  to  be  at'.empted  bv  di- 
minishing  the  over-excitement  of  the  vessels  of  the 
brain,  and  by  restoring  the  action  of  the  altmeptary 
canal.  The  first  is  to  he  attempted  by  b!ood4ettingf 
Which  ia  generally  local,  and  which  must  be  persevered 
in  aa  fiir  aa  tlw  strength  of  the  patient,  or  the  other 
circumstances  connected  with  the  case,  will  admit,  but 
which  is  seldom  cilcciual,  unless  it  he  carried  to  an  ex- 
lent  which  would  not  be  justified  under  less  urgent 
circiunstanccs.  Purgatives  are  to  be  also  admioiifeered 
with  ateadioeM  and  peraevennce«  until  the  eTacuadoiie 
assume  a  more  natural  e^tect,  and  k  b  generally 
agreed,  that  they  are  more  efflectttal  when  calomel  en- 
ters into  their  composition.  Along  with  these,  which 
are  our  principal  means  of  relief,  we  apply  blisters  to 
tbe  head  and  neck,  with  external  cold,  and  likewise 
give  such  remedies  as  may  be  indicated  by  the  general 
stata  «f  bver,  or  by  any  other  peculiarly  urgent  aymp« 
toBU.  Theaa  vmraies  are  to  be  vsed  in  the  first  stage 
of  the  complaint :  should  this  be  passed  by,  and  the 
syrii ji'.oins  of  cflTusion  tnanifcst  themselves,  wc  believe 
that  every  means  will  be  unavailing,  hut  still  it  is  our 
duty  to  attempt  what  offers  the  most  probable  cbanco 
of  relief,  and  among  the  remedies  which  have  been  re- 
commended at  this  period  is  mercury,  given  so  as  to 
produce  its  specific  effect  upon  tbe  system.  How  far 
we  are  sttU  to  use  blood-letting  is  a  question  which 
must  be  decided  by  the  symptoms  of  each  individual 
case,  but  the  assiduous  use  of  purgatives  will  still  be 
proper;  wc  must,  however,  be  careful,  lest,  in  our 
eagerness  to  administer  medicines,  we  aggravate  the 
fltifferinga  of  the  patient,  and,  by  an  ill-directed  solici- 
tude, distmrb  tho  short  remainiog  period  of  his  eaiat"- 
encc. 

Besides  the  disease  which  wc  have  now  been  de- 
scribing, which  is  ahogetherof  a  very  acute  kind,  tliere 
iB%  chronic  Hydrocephalus,  where  the  disease  coines 
OB  so  slowly  aa  acarcej^to  produce  any  general  affec- 
tioD  of  the  system.  The  bonea  of  the  skull  in  these 
cases  gradually  give  way  to  the  pressure  of  the  fluid 
effused  in  the  interior  parts  of  the  brain,  and  the  head 
becomes  enlarged  to  a  dcj^ree  which  would  have  been 
supposed  incompatible  with  the  exercise  of  any  of  the 
functions,  or  indeed  with  the  actual  continuance  of  life. 
This  Gomplaiot  is  irremediable,  or,  if  any  relief  can  bo 
ofMained,  it  must  be  by  hazarding  an  operation  which 
Ijrnmisc;  so  litflc:  ad^'antage,  that  nothing  but  the  mise- 
rable sute  of  existence  in  wkicb  the  pattent  is  reduced 
1^  tba  diieaaa  eonld  aaactioii  tha  axperlmant* 


•  I  lydroccpbalus  may  mosl  jiwtly  be  considered  an  inflammalOfy  •fTectionof'the  brain.  It  often  upprosrliirs  very  insidiously,  liaving 
i  -_  ;  I  miry  lest  not  in  the  membranes  but  in  the  p»re!ichyfr«lou»  portion  of  lliBt  orfjan.  Like  other  uifUrnmitioiis  nratrd  m  sofi  j;»rt», 
;t  s  iref|«i«ntly  OTeriooked  both  by  the  pmieul  and  nliysician,  until  effusion  lias  ar.lually  taken  place  frum  tlie  iliH»inecl  vrs-.tU,  w  hen 
f  can  do  liltlemore  than  dimmish  the  sdflfrings  ot  tlie  patient,  which  in  lh»t  siaii-  »re  very  acute.  It  is  certain  that  llyilr.>ccpha)tiA 
:h  -  rr.Mch  more  fr«auent  romplnint,  »irir-  tlie  more  gen.-r.il  u»e  of  mercury,  paniculaHy  at  preacribed  in  the  diiMiisea  ot  children. 
I  l  l  '  If  r. 3  of  Btackall,  BrddingfiL-li",  Wrigh»,  a  ,1  1'!-  I  -  r  1,  on  the  incre.xse  of  excitement  produced  by  mercury,  atul  ttic 
aggravation  of  inflammatory  Uiicases  by  the  u«c  ot  that  metal,  arc  m\  additional  evidence  of  its  iiyurioua  eflecta  in  Dropny  of  (he 
Brain.  In  aevcral  inKUnc«^  the  writer  has  seen  Hydrocephalus  aa  the  result  of  the  Infiintile  remittent  ihver,  which,  ia  its  eanunencr- 
roent,  was  overlooked  by  U»e  practitioner,  and  lu  tetmbiaiiQn  in  Hydnoephahis  hra  been  made  the  ehiak  for  Msignonmee.  The 
frequent  observsiiee  ef  this  Jaict  baa  led  aate  di«id»  NSydtoeepbahis  into  two  spedes;  i^pathi^  tcaembia  to  pradispo^oii  frnm 
toeraditaiy  caaAfmstMner  ^  tashi  and ^ttptemsOi!,  ttm  elbat  of  injuries  ef  tbe  head.  UbOm  and  ether  dttcatea, more  rs-.c- 
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Afier  the  two  first  orders  of  the  Neuroiei,  inelodin^ 
the  diseases  that  arc  characterized  respcciively  by  an 
iocrease,  aod  by  a  diminution  of  the  nervous  power,  we 
come  to  the  third  order,  where  it  is  exercised  in  an  ir- 
regubtr  iDumcr;  to  tbese  we  give  the  name  of  Sptsmi. 
We  derive  the  fenera  of  the  Spaemi  from  the  relation 
which  the  part  affected  bears  to  the  exercise  of  volition, 
into  diseases  of  the  voluntary  muscles,  the  involuntary 
nuiiclus,  ant!  those  which  possess  a  tnichllc  rank  be- 
tween the  two.  One  of  the  most  important  of  the  spe- 
cies belonging  to  the  first  genus  is  Epilepsy.  This 
disetM  mejr  be  ehoriiy  defined  »  sudden  nccesiioa  of 
violent  convalsiona  of  the  whole  ha&fy  with  a  lost  of 
scnsaiinn  ar.::  voluntary  mniion.  E^ch  attack  continues 
for  conniCi: ius'cly  a  short  period  only,  when  Uic  paucnt 
recovers  hi's  usual  slate  ot  h'.Ay  and  mind,  and  experi- 
ences a  degree  of  stupor  and  drowsiness,  but  without 
Mif  rccnliec  lion  of  what  has  passed.  AlthoQghi  how- 
OTcrf  the  effect  of  a  single  fit  is  not  productive  of  anf 
visible  change  upon  the  miimkl  economy,  jret,  when  the 
disease  recurs  fre[|uenlly,  and  the  a'.tncks  are  violent, 
the  functions  that  depend  upon  the  nervous  system  gra- 
dually become  weakened,  and  nliinialcly  nuicii  ik  i  anged, 
SO  as  to  bring  on  imbecility  uf  the  mental  Ucultics.  and 
an  imperfect  power  over  the  voluntary  muscles.  It  has 
been  usual  to  divide  Epilepsy  into  idiopathic  and  sym* 
pathetic;  the  latter  being  supposed  to  depend  upon 
some  obvious  Cvcitins;  rausc  ;  Inii  wc  do  not  apprehend 
that  ilicrc  is  any  real  nnuulAtion  lor  tliis  division;  it  in 
tact  amounts  to  no  more  than  tliat  in  son>c  cases  wc  arc 
able  to  detect  the  exriiiog  cause,  while  in  others  we  are 
ignorant  of  it.  The  excithiK  caniea  appear  (o  be  verf 
varioitti  originating  from  a  great  nundier  of  different 
circQfflsianccs,  that  bear  different  relations  to  each  other, 
and  all  produce  nearly  the  same  symjiloms.  Those  that 
generally  fall  under  our  nhservauoiis  are,  U,t,  Injury 
av.d  malconforniation  of  the  skull,  or  tlic  pans  ir.cluded 
in  it;  3d,  Certain  states  of  the  alimentary  canal,  parti- 
culariy  worms,  or  that  morbid  condition  of  their  con- 
tents which  is  snppoaed  to  be  favourable  to  the  produc- 
tion  of  these  parasitical  anintiits ;  Sd,  The  peculnr  irri- 
tation  caused  by  tecthinc; ;  Jth,  Violent  rncnt.il  emotions, 
especially  surprise  and  terror;  5ih,  lUpeatcd  inionica- 
tion;  and,  lastly,  an  hortditary  tendency  in  the  consti- 
tntion»  which  we  are  not  able  to  describe  or  define, 
although  wc  can  have  little  doubt  of  its  existence.  The 
invasion  of  Epilepajr  is  aomctimea  ao  suddeO)  that  the 
patient  has  not  the  least  warning  of  its  approach,  but 
lalls  down  at  once  in  a  slate  of  complete  insensibility  ; 
at  other  times  there  is  a  feclinj^  ot  oppression  in  the 
head,  with  vertigo,  dimness  ol  sijjlit,  and  confusion  of 
thought}  and  occasionally  there  is  a  peculiar  sensation 
of  cud,  which  has  been  named  the  aura  epileptica, 
passing  up  from  some  part  of  the  bodf  to  ^e  head, 
when  the  complete  paroxysm  comes  on. 

As  the  disease  seems  to  oris^inatc  from  such  a  varie- 
ty of  causes,  so  its  prognosis  is  extremely  uncertain, 


and  its  ctire  has  been  attempted  by  a  great  variety  of 
means.  When  the  eiciting  cause  is  clearfy  aacertained, 

we,  of  course,  direct  our  whole  attention  to  the  remo- 
val of  it;  and  the  success  of  our  attempts  in  this  w:<'r' 
must  cmtrcly  depend  upon  the  degree  ui  which  this 
can  be  accomplished.  When  the  cause  is  not  obvious, 
we  have  but  Ititle  to  guide  us  in  our  operatkma,  except 
a  reference  to  the  general  etate  of  the  fiinetions,  and 
some  analogies  which  arc  too  often  very  obscure  and 
uncertain.  The  state  of  the  bowels  is  one  of  the  first 
things  to  be  attended  to;  and,  in  cliildren,  we  arc  oltca 
able  to  remove  very  formidable  attacks  ot  the  disease, 
by  completely  evaeosting  the  alimentary  canal.  It  is 
generally  the  custom  to  make  calomel  one  of  the  prin* 
cipal  ingredients  in  the  purgatives  that  are  administer* 
cd  in  Epilepsy,  and  it  is  proliabty  uitrt  with  more  ad- 
vantaf;c  when  unilcd  to  jalap,  scammony,  calocynth,  or 
some  oi'lhc  drastic  mtdicnics  of  this  description.  WMkii 
tlie  digestive  organs  seem  to  suiler  from  acidity  and 
flatulence,  or  from  any  other  particular  symptom,  wo 
are  to  endeavour  to  remove  them  by  the  a]^>ropriat« 
remedies;  snd  when  there  h  a  general  weakness  of  tho 
digestive  ori::Uis,we  employ,  accorfling  to  clrcumbtances, 
St  niul.:nts,  stomachics,  aiid  tonics.  It  has  been  pro- 
pi'sed,  in  those  cases  where  the  fit  is  preceded  by  the 
aura,  to  cut  off  the  communication  between  the  p.-irt 
whence  the  peculiar  aenaation  proceeds  and  the  brain, 
by  compreaung  the  nerve,  or  even  dividing  ii ;  but  it 
is  doabtfbl  how  far  this  piitctiee  has  been  attended  with 
success,  or  how  far  wc  ought  to  expect  aiiy  benefit 
to  he  derived  from  it.  When  there  is  i  o  obvious  ex- 
citing cause,  and  when  the  difTcrcnt  organic  functions 
do  not  exhibit  any  evident  irregularity,  wc  can  have 
but  a  faint  prospect  of  removing  the  disease ;  and  our 
practice  must,  for  tbe  HM^  part,  proceed  entirety  tNwa 
empirical  principles.  Tn  this,  as  in  all  other  similar 
cases,  we  find,  that  in  prnportlon  to  the  obicuriiy  of  the 
complaint,  and  the  real  difTirulty  whirh  there  is  m  re- 
licvini;  it.  so  is  the  number  of  inf.sUibIc  rcm.cdics  that 
are  held  out  to  the  hopes  and  fears  of  the  unfortunate 
sufferers.  The  remedies  that  have  been  proposed  for 
£piiepiy,  under  this  form  of  the  disease,  nay  be  divided 
into  three  classes ;  those  that  are  called  antispasmndics, 
generally  possessing  some  property  that  powerfully  af- 
fects the  extcriial  senses;  tonics,  and  a  miscellaneous 
description  of  remedies,  wliich  can  only  be  refcmd  to 
their  power  of  acting  upon  the  imagination.  Some  of 
the  principal  antispasmodics  arc  ether,  valerian,  caator, 
and  rouski  to  which  it  baa  been  tbe  cuaton  to  add 
opium,  and  varions  other  sedatives.  In  certain  cases  of 
convtilsions.  we  conceive  it  not  impossible  that  bcnpnt 
may  have  bect>  derived  Irom  these  substances ;  but  we 
have  no  conception  that  they  can  have  any  great  power 
over  proper  Epilepsy.  The  second  division  of  reme- 
dies, the  toidcs,  although  of  very  problematical  opera- 
tion, possess  more  claim  upon  attention.  Of  these  the 
most  powerful  are  certain  metallic  salts,  as  tbe  nitrate 
of  silver,  cuprum  ammoniatum,  the  oxide  of  zinc,  and 
various  salts  of  iron  and  arsenic.    In  what  manner  these 


eialhr  inch  as  occur  in  esrly  life,  when  the  undne  determination  of  blnod  to  the  brain  w  an  ordin»ry  occurrence.  When  Hydraee> 

fi)MlHla  can  be  detected  in  its  forming  stagv,  much  may  be  done,  not  by  ilie  ii«ual  mrdicine,  mercury,  but  by  ihe  Uncet,  cupping,  > 
lislcr  eemillg  the  scalp,  bv  active  saline  cathartics,  and  by  utiier  means  of  deplrting  the  ajralem  and  restoring  the  natural  rxcre- 
tiont.  The  practice  ot  administering  mrrcury  in  Uropigr  of  tbe  Brain  cannot  be  tee  aavcMty  renrobaled.  It  hsa  affaip  and 
i^n  been  (he  c«u«c  of  the  di««a»e,  when  xlininisieml  nrwormi^and  ia  other  eomplaints  whoo  toe  petleat  did aei  ptevicualy 
IDMufest  the  leaat  tendency  to  an  alTcction  of  the  brain. 

Basass, 
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feobsUDces  acti  and  for  what  parucular  raricdcs  of  the 
diteuCfOr  sUU*  of  the  system,  thcjr  are  each  of  them 
mors  puticoUrly  serviceable,  are  points  on  which  we 
have  Utile  certain  knowledge.  Vegetable  tonics  aie 
among  ti>c  remedies  usually  prescribed  for  Epilepsy ; 
of  these  cinchona  may  be  supposed  to  supersede  aU  the 
rest*  although,  Ly  way  of  giving  variety  to  our  prescrip- 
%iont«  ve  may  aubstiiutc  other  articles  of  the  same  de- 
*criptiMi»  or  awf  occaaiooally  girs  them  in  combina* 
tkn.  W«  hare  mentUmcd  wonnt  among  the  exciting 
causes  of  Epilepsy,  and  this  appears  to  be  the  case 
more  particularly  with  the  tape-worm.  As  the  oil  of 
lurpcniinc  seems  to  act  very  powerfully  upon  these 
animals,  we  may  be  fairly  allowed  to  try  the  effect  of 
ttttpeiitiM  In  all  euea  of  Epilepsf  that  bav*  bafled  our 
eOer  meanat  even  when  we  have  no  evidenee  of  the 
exiaience  of  the  tMiai  inofe  especially  as  the  indicationa 
of  its  preacDGe  in  the  iBteatioesare  not  alwar*  very  ob> 

vious. 

Nearly  allied  to  Epilepsy,  and  perhaps  differing  from 
u  chiefly  in  degree,  are  the  convulsions  wiib  which 
children  are  so  frequently  attacked,  more  eapadaUf 
about  the  period  of  deotiiioo.  Thew  affeciioos  are  ge- 
ncnlly  removed  aa  the  exciting  came  eeaiee  to  operate, 
and  arc  not  productive  of  any  permanent  injury  tn  •I  c 
con^tuuiion.  It  is,  however,  necessary  to  use  the  u^j- 
propriate  means  for  faciliiaiing  the  passage  of  the  teetii 
through  the  membrane  that  cover*  them;  white,  at  the 
•ame  linK,  it  will  be  deatrriile  id  evacuate  the  bowela 
compieteiy*  and  to  be  extremely  guarded  with  respect 
to  the  diet.  The  paroxysm  is  supposed  to  be  shorteoed 
or  relieved  by  immersing  the  patient  in  the  warm  bath; 
and  it  is  a  remedy  which  may  be  always  employed  with 
wktfi  a  aot  with  advantage. 

8bct.  X.  Nifatetlg.   Xfytlefk  Dl§ea$e, 

Hysteria  is  a  disease  of  so  multifarious  an  aepect, 
which  exists  under  sulIi  a  variety  of  fornis,  differs  so 
much  in  its  violence  at  different  times,  and  is  so  pecu- 
liar in  its  nature,  and  in  its  efTects  upon  the  animal  eco- 
ftonajTi  that  we  lieel  aome  diftculty  m  giving  a  coociae 
and  auniiiaiy  eccovot  of  it 

It  usually  occurs  in  6ts  or  paroxysms,  which  consi- 
derably resemble  those  of  Epilepsy,  except  that  they  are 
less  viok-nt,  and  that  the  consciousness  noi  altogether 
lost;  but  there  is  the  same  convulsive  exertion  of  the 
liiabe»  and  the  aensations  and  mental  &cuUies,  although 
not  eotirehr  8iiapended>  are  much  disordered  and  per* 
witcd.  There  ia  liitewise  in  Hyeteiia  a  symptom  which 
may  be  conceived  to  bear  some  sr.alngy  to  the  aura  epi- 
leptica,  which  has  obtained  the  r.ame  of  the  globus  hys- 
tericus. It  commences  vcith  a  ]>CLuli,',r  tLi  litjg  of  pain 
aod  distention  in  some  part  of  tnc  abdomen,  which  ^ra- 
dwally  rises'upthe  course  of  the  intettinal  Gaiial,wttil  it 
nachea  the  atonacbf  andt  finally,  the  upper  pan  of  the 
throat*  whei«  it  renuuns  atationary,  and  seems  to  thmt- 
cn  immediate  suffncation.  The  convulsive  affections 
now  come  on,  and  are  attended  with  i'aintness  and  psr- 
tiil  insensibility,  while  the  patient  laughs  and  cries  al- 
ternately, esbibitiog  almost  an  appearance  of  delirium 
•r  ianiityt  vndl  the  pero^eni  is  terminated  by  an  emc- 
tatipn  of  flatus,  to  which  succeeds  a  copious  discharge 
of  pale  urine,  aod  sometintes  a  degree  of  stupor  and 
drowsiness. 

The  nature  of  the  convulsions,  as  well  as  of  the  other 
If— flBBiii  variee iaill  poaaibl*  ««f».  Seoetimei  the 


limbs  are  rigidly  6xed  in  one  position;  at  other  timea 
they  are  violently  agitated :  occasionally  there  ia  a  ge- 
neral stupor  approaching  to  ooota;  at  other  tipiea  patna 
are  felt,  which  are  ae  violent  aa  to  cause  ^be  patient  to 

utter  the  most  horrid  screams. 

There  is  something  VC17  mysterious  about  tlic  excit- 
ing causes  of  Hysteria.  It  appears,  in  matiy  cases,  to  be 
merely  a  mental  affection,  induced  by  violent  passions 
or  strong  enuniMtt ;  and  ao  much  is  this  the  caaa^  that 
the  patient  is  certainty  aUCf  by  voluntary  exertion,  to 
prevent  the  accession  of  the  disease,  whirh.  if  it  had 
been  suffered  to  proceed  in  its  usual  courat  ,  woM  have 
assumed  the  formidable  appearance  that  has  been  de- 
scribed above.  The  symptoms  are  frequently  induced 
by  a  kind  of  imitation,  where  the  sight  of  a  patient  la* 
bouring  under  the  disease  will  bring  a  similar  disease 
00  the  by-atander*.  These  facta  have  led  some  per- 
sons, b^'".h  prnfi:  nsi'-,.,ril  and  unprofessional,  to  consitkr 
Hystcna  as  alv.a)  i>i  fictitious  complaint  i  one  entirely 
under  the  control  of  the  will;  which,  like  the  cjcprcs- 
sion  of  anger,  may  be  always  testruined,  being  assumed 
fer  the  purpose  of  exciting  sympathy,  or  other  similar 
motive.  To  a  certain  extent  this  may  be  true;  but  we 
apprehend  that  no  one  who  has  frequently  witnessed 
til!-  disease  in  its  aggravated  form,  can  suppose  that  it  is 
all, ays  so.  Indeed,  we  cann(Ji  conceive  how  any  vo- 
luniBi  y  cfTorl  could  produce  the  cfVccts  upon  the  various 
organic  functions,  that  (ire  so  frequently  observed  in 
this  disease,  or  that  any  thingi  except  a  highly  morbid 
condition  of  the  animal  economyt  eouM  enable  the  pa- 
tient to  perform  the  convulsive  mnacutar  exertiooSf 
which  far  exceed  what  is  ever  observed  in  the  same  in- 
dividual at  other  times.  It  is  well  known  that  Hyste- 
ria is  almost  entirely  confined  to  females,  and,  among 
these}  it  is  generally  met  with  in  those  of  feeble  mtu* 
cnbr  powetvi  but  of  great  nervous  sensibility.  Some 
instances  occasionally  occur  in  the  male  sex,  which  we 
think  are  entitled  to  be  classed  with  Hysteria,  whose 
state  of  body  and  mind  arc  most  similar  to  the  female 
constitution.  We  have  already  meotiooed  the  resem- 
blance which  Hysteria  bears  to  Epilepsy ;  and  we  con- 
ceive that  it  is  oiticn  extremely  difficult  to  distiogaislt 
between  them,' where  the  one  disease  appears  m  Its 
mildest,  and  the  other  in  its  most  acute  form.  The 
globu*  is  r.ol  always  present  in  Hysteria;  and  there  are 
certain  cases  which  seem  entitled  to  the  appellation  of 
Epilepsy,  yet  where  the  insensib^ity  is  not  complete, 
and  where  the  atme  ttf  tlw  feeling\  and  of  the  nervous 
functiont  very  much  reeeinble  what  has  |wen  described 
as  chancterinni^  Hysteria ;  and,  besides  this,  the  dis* 
eases  are  sometimes  cvidcn'ly  con v<"r*.iHI(*  irto  carh 
other,  what  bcijins  under  tl.c  1  jrj«  of  Hysteria  iinaily 
terminating  in  Epilc])sy. 

Hysteria,  when  it  appears  in  its  unmixed  formj  and 
it  not  the  forerunner  of  Epilepsy,  or  symptomatic  of 
any  wher  diseasei  is  seldom  attended  with  dnms;er,  al« 
though  it  may  be  difficult  to  remove.  Our  tndicstions 
are  to  ])rcvcnt  or  cut  short  the  paroxysm,  and  to  ob- 
viate its  return.  The  first  is  accomplished  by  any  sud- 
den impression  upon  tiie  mind  or  the  otgnns  of  sense. 
The  general  directions  for  this  purpose  it  is  almost  im- 
possible to-  lay  dowoi  as  so  much  depei>ds  upon  the 
peculiar  circumataneea  of  the  caaoi  both  with  respect 
10  the  bodily  and  mental  consdtutlen  of  the  patient.  A 
fit  has  been  jjreventcd  by  suddenly  dashing  cold  water 
over  the  patient,  by  antispasmodics,  carminatives,  or 
atimuhiits^  ind  bf  vnriMt  fiuMm  which  only  operate 
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throijgli  il.e  rr.c'lium  of  Uie  imi'^juia'vi on.  In  order  lo 
prcvtiU  inc  return  of  the  fit,  \vi\  tiuJcivuur  lo  restore 
tliu  due  balance  between  ilic  poucrb  of  Ihe  system,  by 
incfeasint;  strength  while  wc  tii(uini»h  action.  This  is 
■cconiplishcd  principally  by  tonics  uf  various  kindsi  ve- 

Seuble  and  iiicUUic»  of  wbichi  psrbapa»  the  most  ef- 
cacious  is  cinchona,  eonilHned  with  some  preparation 
cl'  iiDti.  Auioiijj  ilie  auxiliary  means,  we  may  mention 
bodily  exciciac,  the  cold  [juili,  ubtitinence  in  did,  esrly 
rl^in^;,  and  such  other  mcar^s  as  are  generally  ailosscd 
to  iuvigonte  the  tystcni,  whiic,  during  ibe  whole  course 
•f  tlM»  diaeaiCi  we  arc  to  be  especially  carefal  to  pre* 
«enr«  a  very  open  state  oT  the  bowels. 

SftoT.  XL  CteriB.  St,  rfrva'a  XXmcr. 

This  is  a  peculiar  kind  of  convulsion,  which  princi- 
patiy  affecu  the  extremitiest  and  generally  the  arm  and 
leg  qS  one  sid«  more  tban  lb*  other.  It  consists  in  a 
Iota  of  voluntary  power  oTar  the  parts,  so  that  the  pa* 
fient  is  unable  to  more  them  in  ttie  required  direction, 
Millie  they  are  subject  to  a  variety  of  spontaiicuub  inu- 
tions,  nhich  he  lias  it  not  in  his  power  io  (cs»ira)n. 
Other  parts  of  the  body,  especially  the  lace,  are  sub- 
ject to  involuntary  twitchtngs }  and,  when  the  disease 
IS  Tiolent  and  has  been  of  long  standing,  the  speech  be- 
comes affected,  and  at  length  a  degree  of  fatuity  super- 
venes. 

Chorea  makes  its  firs'i  appearance  almost  exclusively 
in  young  persons,  for  tnrce  or  four  years  previously  to 
the  period  of  puberty ;  but  if  it  be  nof,  removed  by 

Iiropcr  remedies,  it  will  continue,  in  a  certdo  degree, 
or  a  long  period,  or  even  during  the  remainder  or  life. 
The  patients  are  generally  of  a  delicate  habit  of  body, 
and  such  as  have  not  enjoyed  a  sufficiency  of  nourish- 
jntnt,  Irt  1  r.^;  ,  or  bodily  exercise.  It  occasionally  oc- 
curs  in  paroxysms,  or,  at  least,  is  more  violent  at  some 
times  than  at  others ;  but  generally  its  progress  is  gra- 
dual* first  exhibiting  itself  in  certain  gestures  or  mo- 
tions of  the  limbs,  which  seem  rather  objects  of  ridicule 
tliaii  of  medical  treatment.  Sometimes  the  first  symp- 
tom that  is  noticed  is  a  dragging  of  the  leg  in  walking, 
similar  to  what  we  obseve  in  sliglit  paralysis.  Along 
with  the  more  appropriate  symptoms  we  generally 
lind,  that  the  digestive  organs  are  deranged,  and  espo> 
cially  that  the  bowels  are  torpid.  The  disease,  in  aome 
esses,  appears  to  be  sympathetic  of  a  local  irritation,  such 
as  thut  from  ttcth  or  iVuin  worms;  but,  generally,  wc 
v.oi  observe  any  local  exciting  cause  lo  which  it  can 
be  reftncd.  It  is  said  to  be  disposed  lu  disapiicar  spor.- 
taiicousiy  at  the  age  of  puberty,  but  wc  doubt  the  cor- 
rectness of  this  observation. 

The  core  of  Chorea  has  been  attempted  by  various 
means  that  are  very  opposite  lo  each  other.   By  some 

hutliolb  drplfi;!!  is  r  1.  omrnCiKlcd,  by  o'.be--;, 

itiiiici  atiil  suai  1.1  J.I'. ;-.  aix  prescribed  ;  and  iti  each  cjsc 
ihc  remedies  arc  directed  generally  with  lillle  regard 
lo  the  ualurc  ul  the  iiidividual  cases,  or  the  diflcrence 
which  may  exist  between  them.  This  apparent  incon- 
sistency, perbapc,  depends  partly  upon  the  nature  of  the 
complaint,  which,  like  some  others  of  the  Neuroses, 
nv.iy    ill  I'din  cause-.  rc  almo'st  diameti  Ically  op- 

posiie  tu  tacli  Litber,  jiid  yti  may  exhibit  i. early  ibc 
same  syni]  to[ris.  J'be  phii  ct  Ircatmciit  wliicli  wc  shall 
recommend  is,  that  the  ftate  oi  the  bowels  be  always 
the  first  object  of  attention ;  that  brisk  cathartics  be 
adiuiniitercd,  conusting  of  calomel  combined  with  a 


drastic  purgative,  until  the  evacuations  are  of  the  natu- 
r.il  qaantiiy  ami  quality.  If  ttie  appetite  be  defective, 
v>s  should  then  admiitister  stomachics;  and  if  the  sys- 
tem exhibit  marks  of  general  weakness,  we  may  em- 
ploy tonics  and  stimulants.  We  believe  tbst  leas  ad* 
vantage  will  be  obtained  from  the  use  of  opium  and 
other  sedaiives,  than  the  nature  and  the  symptoms  of  the 
disease  might  lead  us  to  expect  ;  nor  du  we  apprehend 
that  much  will  be  gained  by  the  tribe  of  anlispa&ino- 
dies.  The  application  of  blisters  to  the  origin  of  the 
nerves  which  supply  the  affected  part,  especially  to  the 
diflTcrent  regions  of  the  spine,  has  been  found  a  useful 
practice  ;  mercury  given  so  as  to  effect  the  system,  has 
been  strongly  recommended  by  some  writers,  and  like- 
wise electricity  ;  but  we  do  not  feel  much  confidence  in 
either  of  these  remedies.  We  need  scarcely  remark, 
that  it  is  extremely  important  in  all  cases  of  Chorea  lo 
examine  tlie  state  of  the  teelb,  and  to  removo  every 
probable  cause  of  irritatioii  which  may  seem  to  be  dc* 
rired  from  this  aoarce. 

Sect.  XII.  Tewnu. 

By  Tetanus,  In  its  most  extensive  sense,  we  mean 
a  rigid  contraction  of  any  muscle  or  set  of  miHcksi 
but  It  it  usttslly  applied  to  a  general  conation  of  the 

system,  where  all  the  muscles  of  the  body,  and  espe- 
cially those  of  the  (runic,  neck,  and  jaws,  are  in  a  per- 
manently  contracted  state,  so  as  to  render  the  patient 
almost  incapable  of  motion,  speech,  ami  dcgluiiiion, 
while  the  most  acute  pain  is  experienced  in  all  the  af- 
fected partsii  and  particularly  about  the  pit  of  the  sto- 
mach and  over  the  abdomen.  The  disease  b  some- 
times principally  confined  to  the  jaws  and  the  ticigh- 
bouting  parts,  when  it  is  styled  Trismus  or  locked  j^w. 
It  usually  commences  with  a  degree  of  stiffness  in  the 
back  of  the  neck,  with  some  difficulty  in  opening  the 
mouth  ;  to  this  succeeds  the  rigidity  of  the  muscles  of 
the  truolt,  where  it  is  often  so  violent  as  to  bend  the 
body  into  the  form  of  an  arch,  and  It  finally  cxtnnda 
to  the  extremities.  The  disease  is  aggravated  by  pa- 
rtjx) sms,  which  are  generally,  l)t!l  not  always  brought 
on  by  some  voluntary  exertion,  as  by  changing  the 
posture,  or  by  swallowing,  when  the  contractions  be- 
come much  more  forcible,  and  the  pains  mora  aenle, 
until  the  patient  ia  carried  off  in  one  of  (bean  accM- 
sions,  exhausted  as  it  were  by  bfs  excesatve  exertions, 
and  Worn  :'A-'.  t!:e  '.•icilcnrc  of  his  sufferings.  The 
exci'.irn;  causes  ol  the  disease  arc  of  two  kinds;  the 
most  tretjuent  in  this  climate  is  a  certain  species  of 
mechanical  injury,  not  productive  of  much  pain,  but 
exciting  a  specific  irritation,  which,  from  some  uokamffn 
cause,  affects  tho  nerves  so  as  to  induce  the  disease. 
Wounds  of  a  nerve  are  perhaps  the  most  frequent 
r:n;:  e,  but  laceration  of  a  tendon  is  also  said  to  excite 
u ,  and  it  is  often  obsei  vcd  to  follow  gunshot  wounds 
or  surgical  operatioiis,  in  which  large  bones  have  been 
divided  ;  in  these  cases  it  is  generally  supposed  that  a 
koae  splinter  of  bone  baa  been  left  in  the  wound,  that 
a  nerve  has  been  leriH  or  perhaps  included  in  a  liga- 
ture. The  other  class  of  the  exciting  causes  of  Tetanus 
is  even  more  obscure  ;  it  occurs  princijially  in  hot  cli- 
mates, and  generally  originates  iiom  those  circum- 
stances that  ate  supposed  suddenly  to  check  the  cuta- 
neous perspiration,  where  the  body  is  exposed  lo  damp 
and  cold  after  great  heat ;  of  these  one  of  the  most 
frequent  gccasiooai  cnuaea  ia  sleeping  on  tbo  mniit 
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noundt  *(^nr  ^Unt  exerelM  under  a  tropical  aun. 
It  doM  not  •ppcar  tbat  Uie  qroipioma  of  Um  diieaac  in 
tbeae  two  Tnietiet  are  materkllf  dlffiBrent,  although 

irisinf^  from  such  different  causes;  but  thnsc  of  the 
lattci  kind,  which  are  termed  idiopathic,  are,  fur  the 
most  part,  less  vldlfru  ; t  an  such  as  arise  from  wounds 
or  other  mechanical  injuries.  Although  fQvcr  is  not 
an  essential  sjropunn  of  the  disease,  yat,  lllar  it  has 
aubsisted  for  aaim  tine,  tbe  pnlaa  baceiaaM  accalaiatMl 
aod  the  temperature  iiiereaied ;  and  it  haa  been  aap> 
poeed  that  the  best  means  which  we  possess  of  form- 
mg  a  promitosis  is  derived  from  the  state  of  tbe  pulse, 
especially  with  respect  to  its  velocity. 

In  attemptiog  the  cure  of  Tetanus,  tbe  fint  object  is 
to  mbere  the  source  of  irritation,  if  it  depends  upon 
any  obvious  mechanical  eauie  {  if  it  proceeds  from  a 
wound  of  any  kind,  it  has  been  recommended  to  di- 
vide t!ic  ntrvc  which  passes  from  the  wounded  part  to 
the  brain ;  but  this  practice  has  not  been  attended 
vith  the  expected  relief,  nor  has  even  amputation  of 
the  lUnb  been  aucceaaful,  when  the  disease  has  once 
taken  poaeeimon  of  tbe  conathution.  Applying  caua* 
tics,  or  heating  stimulants,  as  the  oil  of  turpentine,  to 
ihc  wound,  so  as  to  produce  a  copious  suppuration  in  the 
part,  has  been  though'  lo  ;.fT(  rd  a  probable  meansof  re- 
lief, upon  the  principle  thut  where  Tetanus  has  followed 
ftnm  a  mechanical  injury,  the  discharges  have  assuined 
•a  nobcaltby  aapcct.  It  bowever*  extremely  doubu 
fal  whether  mj  advantage  haa  been  derived  from 

these  practices,  and  at  all  cvctits  our  main  reliance  is 
to  be  placed  upon  internal  remedies,  of  which  the 
most  imporlunt  is  opi\im  Wlicii  .lic  sytnjin nib  of  the 
(Ksca»c  uncqiiivQculiy  inauifcst  ihetnselves,  we  must  im> 
atediatcly  have  recourse  lo  this  medicine  in  frequently 
inpcMcd  doica  ;  tbe  extent  of  the  doee  mnat  depend  open 
iIm  cSKk  vhieh  It  prodneet  on  tbe  ayatem;  hut  the  quan- 
dl^  which  has  been  taken  in  this  disease  is  very  Iar(>;c, 
end  much  niore  than  roiild  have  been  home  in  liie  or- 
dinary condition  of  ihi.  functions.  Many  substances 
have  been  united  with  opium,  upon  the  idea  of  increas- 
iaf  ita  cflteacj,  but  it  may  bu  questioned  whether  they 
are  ef  anjr  eaeential  benefit  j  perhapa  Indeed  In  tboee 
ceaes  where  there  ie  much  fever,  a  combination  of 
opium  and  ipecacuanha  xmy  be  preferable  to  opium 
al<w>e.  Some  cases  are  upon  record  where  idiopathic 
Tetanus  has  been  relieved  by  dashing  cold  water  over 
the  patient,  or  by  immersing  him  in  the  cold  bath,  but 
this  has  probably  been  in  the  slighter  cases  only,  and 
in  Tetanus  from  wounds  has  been  found  completely 
aseleas,  perhaps  even  injurious  i  for  in  such  cases  the 
sensations  of  the  palicnMather  indicate  the  application 
of  warmth  than  of  cold  to  the  surface.  Besides  the  in- 
teroal  exhibition  of  opium,  it  has  been  found  to  pro* 
duce  ita  appropriate  action  on  the  aystemi  fay  being 
ml>bed  on  the  skin  in  the  form  of  ointment ;  when  the 
process  of  ftietion  does  not  add  to  the  aafferint;s  of  the 
patient,  this  wilt  at  all  times  be  found  a  useful  adjunct 
to  the  intt  jiul  exhibition  of  the  reineily  ;  and  where 
the  deglutition  is  very  much  impeded,  we  arc  under  the 
necessity  of  entirely  depending  upon  it  Mercurft 
which  in  modem  times  lias  been  regarded  by  some  an* 
ibore  a«  •  univerial  panacea  for  all  complainisi  baa 
been  employed  in  Tetanus,  and,  as  we  are  informed, 
with  the  usual  success ;  but  it  has  not  prwiuccd  the 
same  gocd  effect  in  other  banc's.  Wine  or  ardent  spi- 
rits, taken  in  latge  quantities,  has  been  recommended 
m  Tetanus,  and  some  caaca  W  upoo  record  Where  thia 
Vox..  XIII.  PabtI. 


plan  has  appeared  to  bo  succeaafut;  but  upon  the 
whole  «e  think  it  is  leas  effective  than  opiumi  and  wc 
percietreno  motive  for  preferring  it.  Purgarivesin  dtii, 

as  in  all  the  Neuroses,  are  valuable  adjuncts  our  other 
remedies,  but  in  i  cianus  we  are  iiot  to  depend  upou 
tbem  IB  affeidinif  a  radical  means  of  c«re. 

SiOT.  ZIIL   CoOat.  CoBe. 

Perhaps  the  only  idiopathic  diaease  winch  can  be 

considered  as  belonging  to  the  next  j^cnus  of  the 
Spasmi,  those  which  cuii&ist  in  an  irregular  action  of 
the  involuntary  muscles,  is  Colica.  Colic  consists  in 
pain  of  the  bowels,  especially  characterized  by  a  twist- 
mg  sensation  in  the  umMIical  regicm,  accompanied 
with  apaamodic  contraction  of  the  abdominal  muBcle9| 
and  obatinate  costivenesa.  There  are  many  varieties  of 
Colic,  which  arc  clearly  referable  to  different  esciling 
Citusea,  but  which  nearly  resemble  each  other  in  their 
symptoms :  the  peculiar  state  of  the  digestive  organs, 
and  of  tbe  biliary  secretion  ;  various  articles  of  food,  or 
merely  an  exceaaire  quantity  taken  into  the  stomach ; 
retention  of  the  Ixces  ;  tl.c  application  of  cold  and 
moisture  to  the  feet ;  perhaps  worms  j  awl  certain  me- 
tallic poisons,  particularly  lead.  It  has  been  ascribed 
to  a  metastasis  of  gout  from  the  extremities,  and  it  has 
been  supposed  that  the  intestines  were  subject  to  Rheu- 
natism ;  but  whatever  be  the  origin  of  tbe  disease,  it 
is  probdile  liiat  its  proximate  eanae  la  always  the  same, 
an  irregular  Contraction  of  the  moacular  fit^  rr-  r  f  some 
portion  of  the  intestinal  canal.  When  this  s'atc  pro- 
ceeds to  a  very  violent  degree,  the  peristaltic  moii<  n  of 
the  bowels  is  entirely  inverted,  and  the  feces  are  even 
discharged  by  vomiting  |  occasionally  the  bowels  have 
their  action  so  much  derangodi  that  one  portion  which 
is  much  eontmcted  is  forced  into  another  which  is  less 
so,  forming  what  has  been  called  an  intus  susception: 
the  disease  in  this  aggravated  form  has  been  termed 
Ileus,  or  the  Iliac  passion.  There  is  no  fever  necessarily 
connected  with  Colic,  and  by  this  circumstance  it  may 
be  distinguished  from  Elnteritis ;  another  diagnosis  is, 
that  in  Enteritis  the  pain  of  tbe  abdomen  is  increased 
by  pressure,  whereas  in  Colic  it  is  perhaps  rather  re- 
lieved by  this  means;  but  although  the  diseases  are 
essentially  different  from  each  other,  yet  Colic,  if  nut 
speedily  relieved,  is  liable  to  produce  ittflammation. 
On  thia  account,  when  it  is  violent,  we  are  frequently 
obliged  to  commence  with  bhiod-lettii^,  which  both 
obviates  the  subsequent  tendency  to  the  inflammatory 
state,  and  renders  the  exhibition  of  purgatives  more 
effectual.  TIiL  \-r<::i  I  hject,  however,  is  to  procure  the 
discharge  from  the  bowels  j  but  when  the  vomiting  ia 
severe,  this  is  a  point  which  it  is  often  difficult  to  ac* 
complish.  For  the  most  part  it  is  dangerous  to  pro> 
mote  tbe  tendency  to  vomiting,  lest  we  uiooM  produee 
an  inversion  of  the  peristaltic  motion  of  the  intestines, 
ytt  sometimes  tbe  stotiiach  is  relieved  by  the  free  t  va- 
cuatioi)  of  its  contents,  and  occasionally  a  single  dose 
of  opium  is  useful  under  these  circumstances.  We 
•re,  however,  to  place  our  main  dependence  upon  pur- 
gatives, administered  in  frequently  repeated  doses,  of 
such  strengtti  as  the  stomach  will  bear,  and  in  the  form 
which  is  least  obtioxiotis  by  their  bulk  or  their  se.isibic 
tlUiiJilits.  Thy  operation  of  pui-g;,'.ivcs  is  much  pro- 
moted by  injections,  wtiich  should  be  as  capacious  us 
tbe  parts  will  receive ;  and  wc  may  render  tlicro  more 
active  by  sdxing  aomo  cathartic  ingredient  with  tbem. 
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The  choice  of  the  p(irj:;ativc  (Iepeni!s  upon  a  variety  of 
circumalanccs,  connecicc!  with  (he  habits  and  coDStitu- 
tiov  of  ihc  pattcut,  for  uiiich  it  is  not  easy  tolsf  down 
Mur  general  rulcfi.  Some  practhioDen  place  great  con* 
fimnce  in  calomel,  either  alone  or  combined  with  some 
drastic,  as  colocjrith  or  scammony ;  where  the  sto- 
mach will  retain  it,  and  the  disease  It,  not  loo  violent, 
oleum  ricini  is  a  siilc  and  cfTectual  remedy,  and  in  most 
cases  the  ncuual  suk»,  etspectally  the  sulphate  of  mag- 
nesia, will  be  roiitul  useful  adjuncts  to  the  more  pow- 
erful femedtea.  Tba  piUent  is  often  much  distressed 
^th  flaialenee,  t»  which  he  may  obtain  temporary 
relief  by  carn.inalivcs  and  sdmiihnts ;  the  latter,  how- 
ever, must  always  be  given  iit  small  doses.  When  the 
bowels  have  been  fully  evacuated,  the  pain  is  generally 
relieved  or  much  mitigated  i  but  if  thia  be  not  tliea 
the  case,  we  may  safely  administer  opium.  Should  there 
be  much  soreness  of  the  abdomcn,.which  is  increased  by 
pressure,  indicating  a  tendency  to  inBamtnation  of  the 
pcriioi  jEum  or  the  neighlMuring  parts,  leeches  or  blis- 
ter!) wiU  be  proper ;  and  in  most  cases  we  shall  find  re- 
lief from  hot  fomentations,  or  the  warm  bath.  Persons 
who  have  suffered  from  Colic  should  be  extremely 
cautious  with  respect  to  their  diet*  and  ihotild  carefully 
guard  against  external  cold*  as  It  is  found  that  a  severe 
fit  of  the  complaint  always  lays  the  foundation  for  subse- 
quent returns  of  it,  which  may  tei  minaic  either  in  acute 
inflammation,  or  may  lead  to  some  organic  disease  of  the 
part,  less  rapid  in  ita  progreaa,  bat  equaNf  fcial  in  iu 
ultimate  result. 

We  have  placed  in  thia  part  of  our  system  the  disease 
of  Tympanitis,  an  affection  which  is  characterized  by  nn 
enlargement  of  the  abdomen,  caused  by  a  coltectioii  of 
air,  either  contained  within  the  intestines,  or  diffused 
through  the  cavity  ot  the  pcriiuiixuni.  Although  it  is 
generally  described  as  a  primary  affcctioilt  we  (bink 
there  is  much  obscurity  attached  to  it|  and  we  are  CTeii 
diipoted  to  doubt  of  its  existence  as  more  than  a  mere 
symptom  of  Dyspepsia,  at  least  in  that  variety  where  the 
air  is  retained  within  the  bowels.  With  respect  to  the 
other  variety,  it  must  necessaiily  be  the  result  of  a  struc- 
tural derangement  of  the  part, as  coosequent  u]>on  some 
otiier  disease,  and  is  obviously  incompatible  w  ith  the  ex> 
iatenee  of  the  patient  for  any  great  length  of  time. 
Many  of  the  cases  which  liave  been  described  as  Tyai' 
pany  'vr  should  be  disposed  to  refer  to  Dropsy,  and  others 
to  enlargement  of  the  mesenteric  glands,  in  both  cases 
accompanied  by  fialitlence,  arisin^i;  from  the  weakened 
state  of  the  digestive  organS)  which  usually  attends  this 
coaiplaint 

Sbot.  XIV.  Pemu^.  Noo/img-cough, 

The  third  ijcnub  of  the  Spasmi  contains  the  diseases 
that  originate  from  irre>5ular  contractions  of  the  ^.cmi- 
voluntary  muscles,  consisting  almost  exclusively  of  cer- 
tain affections  of  the  thorax,  or  the  parts  immediately 
-coBDected  with  it.  The  diseases  which  may  be  regard- 
ed as  primary,  or  of  snfKcient  importance  to  claim  our 
attention,  are  Tusbis,  Pertussis,  Dyspnoea,  Asthma,  and 
Angina  pectoris.  Although  wc  think  that  cases  of 
cough  occasionally  occur,  wliich  cannot  be  referred  to 
aoy  more  general  aifeclion,  and  which  must  be  regard- 
ed aa  merely  nervous,  yet,  as  tlie  disease  is  generally 
jyinptomatic*  and  when  it  ia  not  aO|  may  depend  opoa 
n  variety  of  causes  which  nmst  neceiaerily  render  it 
jloMiet  ipipoMild«  t«  ley  down  iny  geotnl  prindplft 


for  its  cure,  we  shall  not  attempt  to  give  any  farther 
account  of  it  in  this  place,  but  shall  proceed  to  the 
consideration  of  the  next  species,  Pertussis.    This  is  • 
peculiar  kind  of  cough,  which  is  characterised  by  se- 
veral symptoms  that  point  it  out  aa  a  disease  of  a  spe- 
cific natuie,  a  circumstance  which  is  decidedly  proved 
by  the  fact  of  ii&  occurring  only  once  during  the  life 
ot    eaci)  individual,  and  by  its  being  propagated  by 
contagion.    It  comes  on  io  violent  paroxyams  of  re^ 
peatcd  short  expirations«  which  are  succeeded  by  n 
quick,  deep  inspiration,  attended  with  a  peculiar  sound, 
that  has  obtained  the  name  of  hoop,  or  whoop,  from 
which  one  of  its  popular  names,  liiat  of  Hoopin^-cought 
is  derived.    Thv;  paroxy&tu  is  often  lerininated  by  vo- 
miting, and  induces  a  state  of  great  debility  and  ex« 
bauaiion,  which)  however,  is  so  transient,  that  after 
the  patient  has  been  struggling  for  breatb«  and  appa- 
rently almost  expiring,  in  a  few  moments  his  functions 
resume  their  natural  state,  and  he  c  xUibiis  scarcely  any 
traces  of  disease.    As  the  complaint  is  contagious,  and 
occurs  once  only  during  life,  it  necessarily  happens  that 
children  are  the  most  frequent  subjects  of  it ;  but  wlicn 
it  has  not  been  gone  through  during  childhood,  evci7 
age  seems  to  be  equally  liable  to  lia  attacks.  There  are 
lew  cireuittstances  in  pathology  which  are  more  riim- 
cull  10  explain  tlian  the  manner  in  which  a  disease  like 
Hooping-cough  can  prove  coiUai>ioHs,  which  is  no; 
ccssttrily  of  a  Icbriie  nature,  where  ibere  appears  to^be 
no  matter  generated  which  can  be  the  medium  of  W 
fcction»  and  where  there  is  nothing  of  the  putrid  or  ma* 
lignant  nature,  which  is  supposed  to  indicate  a  tenden- 
cy to  decomposition  in  the  constituents  of  tlic  body. 
As  a  point  of  practical  importance,  it  has  been  ques- 
tioned whether  the  contagion  can  be  conveyed  by  a 
third  person.    We  are  not  in  possession  ot  any  tacta 
which  can  enable  us  !•  decide  positively  on  this  sub- 
ject, but  we  should  suppose  that  this  could  not  be  the 
case,  but  that  the  breath  of  the  patient  must  be  actually 
inhaled  in  order  to  produce  the  disease.    But,  whatever 
conclusion  we  may  form  upon  this  point,  we  have  sutli- 
tient  evidence  fiom  our  daily  experience,  thai  conta- 
gion is  its  most  usual,  if  not  its  only  cause.    When  a  pa- 
tient is  under  the  Influence  of  the  complaint,  the  indi> 
vidusi  parosysnas  are  generally  brought  on  by  some 
obvious  cause,  as  by  muscular  exertion,  by  taking  food, 
or  even  by  5ii,'l:;rn  mental  emotions.    At  its  commence- 
ment, Uic  bj  iiip.  jr.ia  urc  scarcely  to   be  distinguished 
from  those  of  a  common  catarrhal  cougli,  and  three  or 
four  weeks  often  elapse  before  the  ctiaractenstic  marks 
of  Pertussis  malte  tMr  appnavanoe.  The  cougb  gra* 
dually  becomea  more  aever^  tbe  expiratioos  aucoeed 
each  other  more  rapidly,  and  are  followed  by  the  so- 
norous ins])iration,  vomiting  then  comes  on,  and  the 
patient  falls  into  a  febrile  stale,  which  aceii.s  to  a^^jra- 
vatc  all  the  other  symptoms.    During  the  vHoKni  pa- 
roxysm of  coughing,  the  passage  of  the  bloo<l  through 
Ihc  lungs  is  so  much  impeded  as  to  produce  a  deep  suf> 
fusion  01  tbe  face }  and  it  frequently  bappena  that  some 
of  the  small  arteries  are  ruptured,  and  that  blood  is  dis- 
charged, mixed  with  the  matter  expectorated,  or  bursts 
out  lliroujjh  the  thin  cuticle  of  the  nose  and  mouth. 
When  the  disease  has  acquiied  its  greatest  decree  of 
violence,  it  remains  for  some  time  sutionary,  and  then 
declines.  The  period  which  it  occupies  in  the  whnln 
process  is  very  uncertain,  and  it  ia  aomettmes  protract- 
ed for  many  months.  Whenever  itcxiits  fai  its  aggr»> 
TMod  fiwm  It  is  •coomipMiiMl  irith  l»v«r>  an^  sbbongli 
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not  necessaiiFy  of  to  infltminatory  tendency,  it  orten 
produces  innamraation  of  the  chest,  art'.  i;i  this  way 
proves  fatal.  lo  personi  who  are  disposed  by  heredi* 
1*Tj  conttitutioD  toPhthifti*,  this  complaint  is  frequentif 
bronglit  on  bjr  the  Uom^Moagb,  wd  occ««ioii«llj  it 
•e«n»  to  hf  the  foundittMilbr  •  ttots  of  fmml  mms- 
tnus  or  ubes,  which  ultimately  proves  Tatal  without  tllO 
lun§^9  being  the  actual  seat  of  disease. 

The  cuie  rjf  Pcriussis  is  often  ledi  us  arid  embarrass* 
iog,  aod  we  have  scarcely  auj  general  principles  bj 
vhich  to  iHroet  im  in  our  contM*  Qcnml  bloedioe  ia 
lometimes  oecessarj  at  the  commancement,  and  loeclMa 
mtty  frequently  be  indicated  bf  the  pam  or  aoreneaa  of 

the  c);Cit  ■  tjLl  it  ]%  not  a  t!is.casc  in  whiLh  copious  dc- 
pltUoJi  li.  I. tccssar) ,  or  in  Mh.cli  it  a[j])L.irs  lo  be  At- 
tended with  benefit.  As  the  paroxy  jiii  i^j  usually  ter- 
minated by  cxpectoratioiit  so  it  has  been  the  great  ob- 
jcetorthe  practltiooer  to  Bdminisicr  lucdicinea  vldcb 
aoj  promoio  tlua  proceii.  Uofottttoatelyi  however, 
Acf  are  of  very  uncertain  effect,  and  rery  dubious  ope- 
ratiori  ;  and  it  not  unfi  cq\i(:tJv  ti;ippcri"5  ih.:t  rrcter 
injury  is  experienced  by  lijcir  Ijtjiiaig  ur  siUiiiUiating 
quality,  than  is  conipeiis.aled  by  any  benefit  to  be  dc- 
mcd  from  the  discharge  of  mucus  which  they  produce. 
Feiliapf  the  moat  noeseeptienable  of  this  class  are  those 
4et  MI«B  oOBikaj  aodi  opoii  ibe  whidei  we  Uunh 
that  the  most  eflTeciive  treatment  of  PeTtuasiaeaniiitaUi 
giving;  i [u  cacuanha,  so  as  lo  produce  gentle  vomiting 
ODcc  or  twice  daily.  Antimony  we  think  less  proper, 
on  account  of  its  debilitating  operation,  an  objection- 
able circumstance  in  a  disease  of  such  long  continuance, 
ond  where  the  patleiMa  are  often  young  and  delicate. 
Diuretics  have  been  prescribed  in  Hooping-coogh ;  but 
we  doubt  whether  they  are  of  any  use,  white  tney  are 
liable  to  the  same  objection  with  the  expectorants. 
Mcxt  to  enieiics,  perhaps  the  most  generally  useful  re< 
medics  are  blisters,  which  may  be  small,  but  fre- 
^voptlj  rejieatedi  The  disease  it  apt  to  degenerate 
imo  a  ebronie  atai«»  and,  when  all  the  faiflamma> 
tory  symptoms  are  gone,  but  the  cough  still  remains 
violent,  opium  becomes  admissible,  and  is  often  found 
very  tffeeiujl  ;  its  good  cfTccts  arc  increased  by  be- 
ll^ combined  with  ipecacuanha.  VVc  have  not  much 
COOfideOCC  in  the  tribe  of  antispasmodics  which  have 
feoeo  locoBiiBemled  in  Hooping-cough.  There  is,  how- 
ever, one  remedy,  whieh,  Hi  the  latter  stage,  is  univer- 

sally  iif'.mittcf!  lo  be  vcrv  'ill,  a  ctianfrc  of  uir  ;  and  it 
is  rciTiLii-kabit,  liial  u  1  i-^  Ui,  merely  il;c  cirnjiii- 

5TaTi(  L-  <  t  change,  and  not  any  quality  in  the  air  nsLlf,  as 
the  same  benefit  is  obtained,  by  taking  the  patient  from 
the  pure  air  of  tho  eooDtijr  to  tbo conwed  MflMwpboro  of 
a  crewdod  citf * 

Smt.  XV.  Jakmm. 

IVc  not  unfrcqucnily  meet  witli  symptoms  of  simple 
Dyspnoea,  which  we  find  it  difficult  to  refer  to'  any  other 
primary  affection*  yet  it  hi  ao  generallf  aynpathettct 
and  iu  treatment  depends  so  much  upon  the  particular 

circonnstanees  of  the  individual  ciise,  that  we  ahall  dis- 
miss the  farther  cohsideriiiion  "f  it,  .nul  proceed  lo 
Aa^lin^a-  A&thma  is  chiir.ii.ie!iztd  by  ditlituli  and  pain- 
Jtil  respiration,  in  which  the  brcnth  is  drawn  at  short 
jotervals,  and  with  what  is  termed  a  wheezing  sound, 
attended  with  pain,  and  a  sense  of  constrictjon  In  the 
chest,  and  a  decree  of  cuugli.  It  occurs  io  paroxysms, 
vhkb  usually  coioo  qd  about  midnight.   It  is  frequent- 


ly attended  with  a  copious  expectoration  of  mucus ;  but 
at  times  this  ii  rlisrge  is  not  present;  and  according- 
ly the  disease  has  been  divided  into  the  varieties  of 
moist  and  dry.  When  the  Gt  comes  on  in  the  night, 
the  patient  is  affected  for  some  hours  before  the  accea- 
"aion  with  langotir  and  drowsiness,  and  a  degree  of  tight- 
ness in  the  chrst,  lyith  some  cough.  These  symptoms 
gradually  increase  until  the  paioxysm  arrives  at  its 
greatest  degree  of  violence,  when,  in  three  or  four  hours, 
it  subsides  spontaneously,  leaving  behind  great  debility 
and  heaviness.  It  not  unosuall/  happens,  that  the  same 
train  of  ^apions  occur  for  ssvoral  aueceaalvo  oightit 
when  the  disease  becomes  less  ^lent,  and  for  a  time 
totally  disappears.  Generally,  tlic  patient  is  able  ia 
trace  these  actrssioiis  to  some  obvious  exciting  causc. 
Ccrtuin  slates  of  the  atmosphere,  as  the  air  of  large  ci- 
ties, fogs,  or  exhalations  kom  damp  ground,  indiges- 
tion, or  repteiloo  of  the  stomach,  and  violent  exerase^ 
are  the  circumstancea  which  we  observe  to  operate  the 
most  powerfully.  When  once  the  disease  has  Invaded 
the  constitution,  and  gone  through  a  complete  set  of 
paioxysms,  we  find  that  it  is  much  more  easily  excited 
than  at  fiiit  ;  and  at  length  it  occurs  w  hen  we  are  un- 
able to  assign  any  prcb.ible  reason  for  it.  The  proxi- 
mate cause  Asthma  i.s  obscore.  The  morbid  contrac- 
tion of  ibe  muscular  fibres  of  the  bronchiXt  which  has 
been  usually  employed  to  account  for  It,  we  conceive 
to  be  a  point  of  doubtful  existence,  and  scarcely  ade- 
quate to  the  cfTect.  There  arc,  however,  many  circum- 
stances connected  with  the  disease,  which  lead  to  the 
supposition  that  it  is  a  priroai7  affeclioo  of  the  nervous 
system-  We  not  unfrequently  observe  individuals  who 
pass  a  long  life  under  the  infiuence  of  Asthma,  and  ap* 
parently  do  not  experience  any  considerable  evil,  ex- 
cept the  pain  and  inconvenience  arising  from  the  actual 
presence  of  the  disease  ;  but  there  are  many  cases  in 
which  it  terminates  in  Phthisis,  Hydrothorax,  chronic 
ioflammalioa  of  the  chest,  enlargement  of  the  heart. 
Aneurism,  Itc  by  induckig  a  state  of  gradual  decline,  in 
which  alt  the  fu-ictians  losc  their  duo  actioDf  and  ulti* 

mately  proves  Liul. 

The  obvious  indications  of  cure  in  Asthma  are,  to  mo- 
derate the  violence  of  the  paroxysm,  and  to  prevent  ita 
recurrence,  both  of  which  we  unfortunately  find  it  veqr 
difficult  to  aoeonpllah.  Although  the  violence  and  fre> 
qucncy  the  disease  have  rendered  it  an  object  of  great 
all  mioti  To  r.n  practitioners,  so  that  every  one  must  have 
huu  much  experience  of  the  effect  of  remedies  upon  it, 
yet  still  we  feel  considerable  uncertainty  respecting 
their  operation,  or  the  degree  of  beocht  which  is  to  be 
expected  from  them.  Depletion  does  not,  -upon  the 
whole,  seem  to  ha  useful ;  and  although  the  sense  of 
ftilneae  about  the  eheei,  and  the  febrile  state  of  the  sys- 
tem, during  the  paroxysm,  might  seem  'n  inrrrrntc  bleed- 
ing,  yet  we  believe  ii  has  not  been  pictluctis  c  oi  the 
expected  relief.  Nor  is  the  good  efTccl  o!  pui  aivcs 
so  evident  as  in  many  of  the  Neuroses ;  and  we  may 
make  the  same  remark  wKh  reapeet  to  blistersi  whieh» 
in  affections  of  the  chest,  are  usually  resorted  to  with 
much  advantage.  The  fit  frequently  terminates  hi  e«« 
pecioralion ;  yet  it  would  not  appear  that  any  tlt  ciflcd 
advantage  is  obtained  by  the  administration  ul  arc 
termed  expectorants,  and  even  emetics  are  said  to  have 
iailed  in  shortening  the  paroxysm,  white  the  efforts  to 
evacuate  the  centeols  of  tho  atomach  have  materially 
?.  !  '(-  !  10  the  distress  of  the  patienu  Very  favounhlara> 
pons  iiave  been  made  of  some  of  tbo  tedaUtOB  w  awr* 
^  C9 
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cotici,  especially  tobacco  and  stramonium  ;  but  it  does 
not  appear  ihu.ibejr  m  equatlj  (ucccssfui  in  all  ciaei* 
«nid  vlwre  ihey  lnv«  proted  cffieacions  wheo  first  tm- 

ployed,  ihey  have  aftcrwarrls  Cippcarct!  lo  lose  their 
power;  the  same  remmks  may  be  made  tespecting 
opiutn,  whicli,  in  motJerate  doses,  has  occasionally  provcl 
Ukcful,  but  pcrlia|>s  has  more  frequently  fulcd.  The 
iDhalaliou  of  the  steams  of  hot  water  i%  u  palluuvei  which 
nwy  be  safeljr  employed ;  and  a»  the  paiient  is  uaualtr 
■ffeeted  with  flatulence  and  eractatioust  we  may  obtain 
some  relief  from  magncvi»  and  llic  catbonaied  alkalies. 
>Jui  .;rc  the  means  which  wc  |ju^sciis  fur  prevciiling  the 
rci  urrciKL  ol  ihe  fit  much  more  certaiu  than  liiuic  for 
siKirtciiiDg  its  duration.  When  Asthma  is  connected 
vith  any  coMtitutimtal  malady)  it  will  be  proper  to  en- 
^eavoor  to  icmove  this  latteri  or  if  po8»ible  to  obviate 
its  rsciting  cause ;  and  we  must  carefully  watch  the  atate 
of  nil  the  functions,  more  p  irticularly  of  the  stomach 
and  bowels,  and  endeavour  lo  restore  ir.cir  healthy  ac- 
tion when  tii  i  anged,  but  beyond  ih'is  wc  fear  that  our 
cfTtitts  will  be  nearly  unavailing.  Like  other  nervous 
diseuscs,  Asthma  is  suppoaed  to  degrenemM  into  that 
chronic  state,  in  which  the  paroxysms  occur,  although 
the  exching  cause  is  no  longer  kupposed  to  exist,  as  if 
by  Ihe  force  of  li.ibit.  It  may  indeed  be  doubled  how 
far  this  idea  is  well  founded,  but  we  certainly  observe 
imtances  where  the  complaint-appears  to  be  relieved 
by  a  change  of  siiuatiooi  or  •  compleio  altciation  in  the 
node  of  lue  and  oeeupotloin  of  the  paiieot 

Skct.  XVI.   jin^ma  fteetorU. 

This  disease  is  characterized  by  sudden  attacks  of 
acute  pain  in  the  lower  part  of  the  chest,  which  shoots 
up  the  ahoulder  and  extenda  down  th«  arm  of  the  left 
aide :  they  are  attended  with  laborieua  reapiratloii  and  ab 

apprehension  of  immediate  suffocaiiun,  while  there  is 
frec|ucn'vly  an  irrej^ulur  action  of  the  5nn^;uiferous  kys- 
tem,  or  even  a  tempurury  suspension  of  the  motion  of 
the  heart.  The  paroxysms  are  of  short  duration,  and 
come  on  at  uncertain  intervals,  whilot  at  other  timeai 
the  jpatiant  is  nearly  in  his  ordinary  slate  of  health,  un- 
til the  disease,  by  frequent  repetition,  gradually  under- 
TTiiii'^s  'JiL  constitution,  and  the  nimck'i  l)ei;ome  more 
and  more  violent,  until  at  IciiglJi  cme  of  them  proves 
fatal.  Their  accession  may  geneially  be  traced  to  some 
obvious  exciting  causcj  of  which  tbe  most  Ircqucni  is 
walking  briskly  up  a  sleep  aaecot,  and  ihia  is  especially 
Ihe  eaaot  when  th«  atomach  is  in  a  state  of  repletion ) 
mental  ornotkm  ara  also  amonK  the  exciting  caoiea  of 
Ibe  parosyama}  and  when  the  diaeaacesistain  ita  violant 


form,  it  may  ba  indacad  by  aiaoat  any  moaenlar  axartioiH 
howefar  alight,  or  even  without  any  obvious  cause.  It 
ia  not  a  little  renml^able,  thai  until  about  the  middle  of 

the  liH'  rrtitiiry,  this  affection,  all hoiii^h  so  stveic  and 
wlIi  iiiuilicil  ii,  us  symptoms,  and  not  of  very  rare  oc- 
currence, should  have  passed  unnoticed  as  a  distinetdis* 
case.  Latterly,  however*  its  phenomena  have  hoen  ae« 
curatciy  described,  and  ita  nature  carelnliy  esammed  $ 
and  weleam^aathe  result  of  this  examination,  that  it  is 
generally  connected  with  an  ossification  of  some  o(  tlie 
valves  or  orifices  of  tnc  ht  urt.  Alihous,'h  this  change  of 
structure  has  not  been  detected  in  every  nistaiice,  yet 
wt  III  ay  conceive  of  other  circumstances  producing  a 
similar  effect  upon  the  tranamiaaion  of  the  blood  through 
the  beartt  and  may  therefore  conelade  that  ha  proximate 
eauaa  ia  always  to  be  referred  to  some  circumst  tiirc 
connected  with  the  mechmism  uf  the  circiilatio:).  With 
respect  to  tiic  cure  of  iht  <.israse,  our  hopes  of  rohrf 
must  depend  vciy  much  upoD  the  period  when  i;  cornea 
under  our  care  ;  m  tnc  latter  atagrs,  where  ossifieatioil 
has  actually  ukeo  place,  w«  can  do  little  more  than  uaa 
all  our  cndcavoora  lo  obviate  the  exciting  chuscs;  bm  in 
the  earlier  stages,  when  there  is  no  mui  bid  change  of 
structure,  very  decided  bemfit  has  been  obtained  by 
lai-^je  caustic  issues.  Our  aiiention  is  fovcihiy  <i;i<-clcd 
to  the  siiualiun  of  the  patient  during  the  paroxysm* 
which  is  not  only  attended  with  exquisite  suffering,  bul 
ia  sometimes  immediately  £uaL  Yet  it  ia  doubtful  «b«. 
Iber  any  thing,  eseept  reat  in  tbe  horitonial  posture, 
will  be  of  service  in  shortening  the  fit,  or  mitifjating  its 
violence.  It  is  of  great  importance  to  preserve  the  sto- 
mach and  bowels  in  a  hcaliliy  condition,  by  a  strict  at- 
tention to  diet  and  purgatives,  and  we  must  avoid  ail 
undue  action  of  either  the  bodily  or  the  mental  powerfc 
It  does  not  amaar  that  opium,  or  any  of  the  antlapaapw* 
diet,  aflbrd  relief  lo  tUa  complaint,  and  wacaneiivc  (bat 
tbe  empin .  nir  ■  r  f  stlomlanta  or  cscitanta  might  be  po> 
sitively  lajunous.* 


CHAP.  in. 

Tttmds.  Dbtam  ^tht  Mmttd  Fatultiet. 

We  have  arranged  the  idiopathic  affections  of  tbe 
mental  fucuiiies  in  a  separate  class,  under  the  denomi- 
nation oi  Vesaniae;  for  although  we  may  cuoceive,  that 
they  always  depend  upon  some  derangement  of  the 
brain,  the  inatnunant  by  which  tbey  are  exercised,  yet 
thdr  pheMMMma  «pa  »o  peculiar,  and  the  relation  which 
exiata  between  the  corporeal  and  the  imellectaal  part  of 


*  The  text  scemt  most  partial  to  the  throry  of  Angina  Pectoris,  mainiained  by  Dr.  Parry ;  it  is  unqiieitionably  the  most  popular 
one,  thougii  many  circumstances  might  be  mentioned,  which  strongly  militate  against  it.  The  writer  ot  this  note  i*  of  opinion,  that 
Angina  Pcctnris,  for  tbe  most  part,  proceeds  froin  an  iiiorciina'c  fulness  of  the  vascular  «y!rtem,  more  especially  from  a  rtispropo^. 
tionate  aecimuilatian  in  the  heart  and  larger  vessels.  Tin-  gn  at  accumulatioiiii  of  t"at,  tlie  cfiusinn  ot  wafer  iii  the  thorax  ami  peri, 
csrilinni,  iVic  (li»l<-ii'!ed  dime  t»f  ihe  vewcls,'"')  f*''"  the  e.intiy  <lepiMit»t)cca!!i(jiiully  inct  whti  <ii  tin-  viilve*  anti  vessel*  of  the  iiciirr, 

TB:iy  !    lerrd  the  cH'iTls  of  such  plcthur;i.    This  p.'itholugicil  view  is  strengtUcnetl  by  observmij  tli;it  the  p.ryjns  mn«t  liable  lo 

StUck»  (it  ttiia  divei^c,  arc  ilivsc  mi  advanced  life,  uf  ccirpident  ami  g-iiu'  v  liabilH,  u  >Ui  .sti'>n  necks.  The  attacks  of  this  disorder  nr.ciir 
moat  commonly  in  thf  winter  ami  spring;  the  patient,  niorcovL-r,  often  suffers  from  spontaneous  disehargei  of  blood  in  dj-fft^rcnt  ]>»i  ts 
of  the  body,  imiious  and  opprcs.sive  hreathinff,  niimbncis  ot  the  fXtrirnitiL-s,  jjiildincss,  »ml  other  symptoms  indicative  of  an  over- 
It-.idfd  st:ile  of  the  blood-venoclit.  Disicctinns  It  ud  ui  the  name  crmrlinicin.  I  he  incde  of  trratnirnl  is  pointed  Out  in  the  circum- 
ttmiGcii  ubove  mentioned;  copious  tlci'.lciion  by  the  Uucci,  m\<\  active  catbartica  inui>t  be  had  recourse  to;  issues  have  also  been  fol- 
lowed by  beneficial  effects  i  and  for  the  removal  of  the  spasm,  palpitai'ton  of  the  heart,  and  ooidMas  of  the  extfcmities,  Kther,  voktile 
alkali,  and  other  ^dinible  aliamlt,  are  to  be  exhibited.  Opiates,  after  blood-letting,  are  oftea  used  with  advantage.  Warm  bathing 
•adfristianaribacitraidtieibaRalwvaefid.  AdnareganltodietaadragiaMabaKof  gnatoaaaafacneciopiercBtiogther" — 


efthe 
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our  ImM  ia  flo  «btem«i  u  to  be  ttlogetlwr  be7ond  our 

Compi'chtnsion,  at  tlit.  same  time  tlist  the  nvo  kinds  of 
diseases  require  a  luUil)- Oiifcrciii  meti.uU  of  treatment. 
Tills  par(  ul  medicine  has  unfunuiriltly  been  m  ■  n  ctn- 
tmrnMed,  by  liie  application  o)  wlui  iias  bccu  lermed 
aBctspbyakal  reasoniDg,  but  which  basiinbct,  coasiited 
ttff  ih<  me  of  eeruio  iU-dcfined  aad  tti»n««iiiig  pbraaeag 
the  effect  of  whieti  haa  often  been,  to  produce  the  aame 
cotilu-.iot)  in  'lie  niina  of  tlic  reader,  whicii  must  htive 
existed  in  iuaI  ot  the  wriicf.    Aiiotlier,  and  perhaps  a 
slill  ^;rca^c^  source  of  difliculty,  in  every  tliin,^  that  re- 
spects the  pathology  oi  insauiiyi  iias  arisen  from  an  un- 
WlOBaMe  prejudice  thai  has  attached  to  certain  opi 
BipM  mpcciing  tbe  nttare  of  the  ititellectual  facuitiesi 
ID  cooiequence  of  their  being  supposed  to  be  adverse  to 
religion  and  rourals.    Rtspucting  the  real  merits  of  the 
doctrine  of  materiaiibtn,  the  otic  here  alluded  toi  we  do 
DOt  pretend  to  decide;  but  we  consider  it  a  fair  and  lcgi« 
timaic  object  of  pnilosopuical  inquiry,  and  U  ia  one  which 
is  Lndanlcly  connected  with  any  hypothiMietbel  ve  wmj 
torn  respecting  the  mtvre  of  the  human  powera,  end 
their  rclatiott  to  tlie  external  world.   It  haa  not,  how- 
ever, A'-.y  immcdiatt;  (ir  necessary  connexion  with  patho- 
logy j  lur,  wluicv<;i  lUiiy  be  our  opinion  respecting  the 
cause  on  which  the  faculties  ultimately  depend,  we  know 
thai  ihey  are  aiwajra  excrciacd  tlirougb  the  ioterreuioo 
of  tbe  bnin ;  and  with  ceapect  to  tbe  aabject  of  inaaritr, 
it  becomes  an  important  practical  queation,  whether  the 
structural  derangement  of  tUit  organ  corresponds,  or  is 
proportional  to  the  menial  disease.    On  this  point,  we 
are  disposed  to  decide  in  the  negative ;  tor  although  we 
are  informed,  from  high  authority,  that  whenever  the 
.brain  haa  been  accurately  eaamhied  in  casca  of  iaaanitjr, 
aomc  diaeaae  in  ita  ttmetwc  may  be  detectedi  we  are  of 
opinion,  that  it  frequently  bears  no  proportion  to  tbe  vio- 
lence of  the  coniplaiiit,  while,  on  the  contrary,  we  have 
equally  numerous  cases  ot~  great  destruction,  or  disor- 
ganization of  the  brain,  without  a  correapoodiiig  injury 
of  the  fteuliies. 

Jnaauty  haa  been  divided  into  different  genera  and  ape- 
ciea ;  but  we  thmk  it  aufRcient  to  eonrider  it  under  two 
forins  only — that  where  t'lt  ficiiiiies  aie  ])rcTciited,  and 
that  where  ihcy  arc,  in  a  t^i  tater  or  less  detfree,  destroy- 
ed i  the  first  consiitutint;  Maiua,  the  latter  A  mcntia.  Al- 
though tbe  pbeooinena  of  Mania  arc  fauuliar  to  every 
one.  botb  proiesnonal  and  unprofessional,  yet  there  is 
perbapa  no  diaeaae  which  it  ia  ao  difficult  to  define)  and 
the  esiatenee  of  which  It  la  often  ao  difficult  to  ascertain. 
Tlic  question  nf  Insanity  frequently  comes  to  be  discus- 
j^ed  in  courts  .j.v,  and  wc  perpetually  obseive  men  of 
the  inosi  acute  I'.isccrntJicnt  and  extensive  information, 
differ  iu  their  opiiuon  upon  particular  casca  that  are  aub- 
jacted  to  tinir  Judgnaent  TUsi  in  fitct,  dependa  upon  a 
circvaMtanea*  which  may  appear  auficiently  aaottifying, 
that  there  are  really  no  exact  limits  by  which  insanity 
can  be  separated  from  that  state  of  mind  which  is  deem- 
ed sufficiently  sound  to  enable  a  person  to  transact  the 
Qsoal  affairs  of  life.  The  most  lamentable  Weaki>ess  of 
judgmeotjand  the  moat  aingular  pervcra  on  of  the  rea- 
aoniog  powet«i  tUilea*  exerciaed  in  a  ceitain  way,  which 
is  dangeroui  to  the  exiatence  of  the  patient,  ur  tho^c 
about  him,  pasabyaa  notdifTcring  from  the  com  it  ion  of 
tbe  rest  of  mankind,  except  in  dei;rce;  and  it  is  fi  '  rji;ciu 
ly  from  some  accidental  circumstance  connected  «)th  it, 
that  it  acquires  the  name  of  disease,  and  DUbjccis  the 
patient  to  restntot  and  coofinemeot.  It  is  indeed  usuaUy 


more  from  the  de^^ree  of  the  affeeiton  titan  any  thing 

specific  in  its  nature,  t(i  it  -i  r  judgment  is  ultimately 
fornied,  anti  ratht,:  uy  a  dciaileci  iiistory  of  the  circuin* 
stances  of  the  case,  and  by  comparing  the  present  with 
the  former  state  of  the  patient,  tnau  by  any  single  diag* 
nostic  circumttaiMe,  that  we  finally  decide. 

There  are  leTeral  vartetica  of  mental  demmemMt 
which  it  la  Importam  to  attend  to ;  the  firat  and  moat 
rqrnv.  iCil  Ir.li,:;  is  that  which  consists  in  extreme  caprice^ 
ui  iM.u.ii.iU  ut  temper,  and  is  the  must  diffictllt  to  di»- 
crimuiitc  from  a  souncl  stite  of  the  mind,  as  passing  into 
ii  by  saadcs  that  are  absolutely  insensible.  Another  va« 
riety  is,  where  the  disposition  and  habits  undergo  a  com- 
plete chaagOt  which  ia  indepeodent  of  external  circum- 
stances, or  of  moral  causes;  a  state  that  is  of^en  charac* 
tcrized  by  the  mind  bccuniini;  exLlusively  devoted  to 
some  one  object,  which  is  at  one  time  of  the  most  im- 
porunt,  and  at  another  of  the  most  trifling  nature,  but 
atill  not  decidedly  beyond  the  limits  of  wuat  may  be  con- 
sidered aa  tbe  rasult  of  rational  deduction.  From  these 
we  proceed  to  that  variety  of  the  disease  where  there  ia 
a  complete  perversion  on  one  or  two  points,  while  on 
every  other  subject  the  mind  letains  its  full  (wwers  ; 
and  from  this  wc  glide  insensibly  titto  that  deplorable 
condition  of  the  human  nature,  where  the  understanding 
is  traitircly  dcranged^wbere  the  individual  ia  uncoii> 
adouf  oftbe  effect  of  his  actiona,and  almost  insenatble 
to  the  impressions  of  sQrraiinding  objecta  upon  the  or* 
gans  of  sense. 

I3esidcs  the  difficulty  which  so  frequently  exists  re- 
specting the  actual  presence  of  the  diseasei  other  equally 
embarrassing  points  come  under  the  oo^BiBce  ef  the 
physician.  The  first  of  theae  respects  the  qnestioni 
whettaor  the  state  of  the  patient  requires  his  being  re* 
movctl  from  his  friends,  and  ',vlirtl:;  r  -Iir  '^vmp'oiiis  are 
such  as  to  render  dim  a  propci  uiiuatc  ot  a  public  asy- 
lum. As  a  general  rule,  we  conceive  it  to  be  clearly 
established,  that  the  patient  is  always  best  managed  by 
those  wboee  business  it  is  to  take  care  of  the  insane}  and 
in  e  gieat  majoriiy  of  instances  it  seema  that  recovery 
is  more  promoted  by  the  patient  being  Temoved  from 
his  accustomed  abode,  than  by  any  plan  which  can  be 
pursued,  while  he  is  surrounded  by  the  scenes  with 
which  he  had  been  previously  familiar.  The  unpleasant 
association  which  must  attach  to  a  residence  iu  a  luna- 
tic asylum  is,  no  d(]ubt,an  objection  to  tbe  removal)  and 
formerly,  while  these  institutions  vera  regarded  rather 
aa  places  for  coercion  than  for  medical  treatment,  every 

one  must  have  fc't  anxious  to  avoid  the  painful  neces- 
sity ol  !!ul)j;  riinf:j  a  friend  or  ii  relation  to  ihcir  cruel 
discipline.  T.ic  enlightened  spirit  of  the  present  age 
has,  however,  happily  reformed  tbe  greatest  psri,  if  not 
tbe  whole,  this  system,  and  has  thus  not  only  rescued 
a  large  portion  of  our  fellow-creatures  from  unmet itcd 
suffering,  but  has  afforded  them  the  prospect  of  a  re- 
storation to  the  Uessiflgs  of  health  and  tlie  comforts  of 
society. 

In  this  brief  sketch,  we  flbaU  not  enter  into  any  de- 
tail respecting  tbe  means  of  curing  inaaoity.  One  of 
our  first  objects  must  be  to  inquire  Into  the  exciting 

cause,  and  if  possible  to  remove  it ;  we  arc  next  to  ex- 
amine the  condition  of  the  sys;em  generally,  and  of  tlic 
circulation  ui  pai  licubr,  wneiiter  there  be  any  devia- 
tion fioin  the  healthy  state,  which  we  may  have  it  in 
our  power  to  relieve;.  Beyond  this  we  have  pcrhapa 
BO  general  principles  on  which  to  proceed.  The  diges' 
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tive'orgiM  are  always  to  1m  emlblljr  attended  to,  and 

in  females  we  are  minutely  to  watch  the  sta^e  of  the 
uterine  functions.  The  employment  of  tl  c  virioui 
means  of  depletion  is  to  be  rei^uiaied  eiitin  iy  by  cir- 
cumstances, and  the  same  remark  may  be  made  as  to  the 
see  of  admulBDia  or  Mdativcs;  but,  for  the  noatparti 
the  cure  cannot  be  acGOflapltabed  b/  tbe  mere  nie  of  me- 
dicine, independoit  of  general  laanagemeitt  or  moral  die* 
ciplifn-,  ]\\  i:"y  t'-iin^  conctirs  to  prove,  that  violence  and 
hat siJiicHb  die  ji.  uit,lcj»ii  is  Ulcy  ;»re  inhuman;  lliat  con- 
straint is  only  so  far  proper,  as  to  prevent  i  ic  paucnt 
from  injuring  himself,  or  those  around  biro  j  that  we 
must  regard  the  insane  as  entitled  lo  aU  the  |irivllegea 
of  bttfluoitys  and  tbat|  when  the  retNOUiK  powers 
are  not  too  nr  peryerted,  they  may,  in  a  majority  of 
cases,  be  restored,  by  lrcatinf(  the  patient  with  a  due 
mixture  of  gentleness  and  firmness,  and  by  occupying 
him  with  such  pur  i: us  ..s  may  cngape  his  ideas  with- 
out barassing  them.  The  cure  of  Amentia  more  hope- 
Icee  than  that  of  Mania;  it  more  frequently  depends 
ttpoD  an  obvious  ttiuetnral  affection  of  tbe  biaio»  and  is 
more  frequently  either  connate,  c  the  eflbet  of  some  ir- 
remediable injury.  The  treatment  is  the  same  for  both 
the  species,  indeed  there  is  no  exact  limit  between 
them;  so  that,  in  the  same  patient,  they  ofu-n  make 
their  appearance  at  dlGTcrcnt  periods  of  the  complaint, 
or  glide  ineensibly  into  eaob  other.  It  may  be  observed, 
that  ih«  prognaaU  la  mora  nofitfourable  arban  the  af* 
faction  ia  hereditary,  or  when  It  comae  on  irithont 
any  obvious  cause;  wliilr,  on  the  contrary,  the  cases 
which  consist  of  what  is  ttiuiLd  ovcr-txciicmeni,  or 
violent  delirium,  are  more  easily  relieved  than  such  as 
aeem  to  depend  upon  mere  weakness,  proceeding  from 
a  diminution  rather  than  excess  of  nervoue  energy. 
With  respect  to  the  operation  of  particolar  rennedies  in 
insanity,  we  may  remark,  that  bleeding  ia  not  to  be  em- 
ployed, except  ihere  be  some  indication  of  its  u>ie  from 
the  state  of  the  circulation.  It  does  not  appear  to  have 
any  specific  eflfcct  over  the  disease;  and  nothing  can  be 
more  disgraceful  to  the  profession,  than  the  indiacrimi- 
mtte  manner  in  which  it  was  practised,  until  very  lately, 
even  in  oar  first  public  eetabiiabmenta.  Tba  asma  ob- 
■emtion  may  be  made  respecting  att  the  other  evacna* 
tions,  which  arc  only  to  be  had  recourse  to  when  tSirre  is 
something  in  thi  «tate  of  the  functions  which  svenis 
particularly  to  call  for  their  employment.  Opium, 
camphor,  digitalis,  have  cacli  had  their  advocates,  as 
well  aa  the  warm  bath,  the  application  of  cold  under 
variime  forme,  and  differem  kioda  of  mechanical  exer- 
cisee;  but  it  may  be  doubted  whether  any  very  decided 
benefit  oujjht  to  be  expected  fri  fn  il.ein,  or  at  least  more 
than  what  can  be  supposed  to  ctcpctKii  upon  their  efiect 
in  promoting  the  state  of  tbe  general  health.  Many  of 
the  alleged  cures  of  insanity  have,  no  doubt,  been  ac- 
compUehed  through  the  medium  of  the  imaginatieot 
where  tbe  compiunt  waa  only  partial,  lo  as  to  leave  the 
patient  in  a  siitiation  to  be  conscious  of  what  was  pass- 
ing around  him  ;  and.  in  some  of  the  protracted  cases, 
it  must  be  attributed  merely  to  the  spontaneous  effects  of 
the  syst«>-m,  inducing  a  salutary  change  in  the  functions, 
independently,  or  perhepa  even  in  opposition  to  the 
meana  thati  vm«  employed  tat  tht  cure.  See  Inaa- 
Jim.  ' 


CHAP.  iV. 

Paratre/uet. 

Sbot.  I.  I>if4ujula.  Indigtttim, 

Wk  now  come  to  -  i  f<  urth  class  of  diseases,  those 
which  we  have  naiatd  I'aiatitpse*,  including  the  mor- 
bid affections  that  are  concerned  in  the  function  of  nu- 
trition, of  which  tbe  most  important  are  the  stomach, 
tbe  intestinal  canal,  the  liver,  and  the  absorbent  aya> 
lem.  The  first  of  the  ftur  ordera  into  vhicb  vo  divide 
thie  claaa,  consiaia  of  diteoica  of  the  aloffiach  and  its 
appendages,  of  which  wc  begin  by  an  accoimt  of  Dys- 
pepsia. Dyspt-psia,  oi  liidigesiion,  as  it  is  popularly 
leriiicd,  is  u  coiii|)Kiini  that  is  infinitely  diversitied  in  ita 
sympioius,  and  depends  upon  a  threat  variety  of  causes, 
some  coittMcted  will!  ine  siiucture  and  composition  of 
the  paria,  and  othera  with  their  fnnctiooi,  independent 
of  eny  visible  alteration.  It  is  a  complaint  which  does 
not  lUii  tlirauj;li  any  regular  course,  or  observe  any 
uniloim  protjrts'i,  but  ronsists  in  a  number  of  morbid  • 
actions,  which  succeed  or  arcomjjaiiy  each  other,  as  it 
appears,  merely  from  incidental  circumstances.  Among 
the  most  common  symptoms  of  Oyapepaia,  we  may  enu* 
memte  the  following t  loaa  of  appetite,  or  sometimes 
the  contrary  state  of  an  aeule  feeling  of  hunger,  while 
the  stomach  is  inc.ipuble  of  d'^fstini^  the  (ood  tl)at  has 
been  received  into  it.  nausea,  vomiting,  |5uin  of  ihc  sto- 
mach, costivencs-,,  or  the  'ippjsiic  slate  of  diarrliocai 
morbid  condition  of  the  fecal  discharges,  flatulence, 
heartburn,  arociatkm,  liead'«cb,  and  a  furred  appear^ 
anco  «f  the  tnngne^  n  drcwmaiance  which  affords  the 
pracdiioner  one  (rf  the  moat  certain  indications  of  tbe 
stjtc  of  the  patient,  and  enables  him  io  form  his  prog- 
nosis. The  disease  is  not  attended  with  fever,  nor  is 
the  pulse  necessarily  affected,  until  it  be  so  from  the 
weakness  which  is  induced  when  it  is  of  long  standing, 
and  when  the  powcis  of  ilic  body  begin  to  fail  from 
the  dafieicBiey  of  nouriahment.  It  ia  observed,  that  tbe 
mental  bcolnee  aremticb  connected  with,  or  influenced 
by,  the  condition  of  the  stomach;  so  that  the  same  in- 
dividual, who  possesses  the  roo&t  active  and  checrftil 
disposition  while  the  digestive  organs  are  free  from  op- 
presaioo,  after  a  full  meal  becomes  languid,  melancho- 
lic, «m1  dcaponding.  The  exciting  causes  of  Dyspep- 
Na  are  aa  wtfriMia  as  dm  napecia  which  the  disease  aa« 
aomca.  Every  other  diaeaae,  which  in  any  way  influ- 
ences llie  Mate  of  tlie  general  hcaltli,  ti\ay  itnlure  Dys- 
prptiia  i  aU  violent  mental  cmoliona,  especially  iliAse  of 
a  depressing  kind;  sedentary  habits, or  exercise  carried 
to  the  length  of  exhaustion;  and,  what  is  the  most  fre- 
quent caoae,  and  the  one  wMcb  produces  the  most  ur- 
gent and  distressing  symptoms,  a  luxurious  diet,  or 
merely  too  great  repletion ;  and  especially  the  exces- 
sive use  of  fermented  or  spiritous  liquors.  The  ha- 
bitual empluyineni  of  opium  or  tobacco  seems  to  act 
very  unfavourably  upon  the  digestive  organs;  atui,  in 
abort,  whatever  may  be  supposed  cither  to  diminish  the 
vital  poarcra,  or  to  produce  tReir  irregular  action,  fre- 
quently manifeeta  iia  iojurioaa  effecia  through  tbe  mc> 
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dittfn  of  the  ttonuch.  Anolfaer  ctatt  of  etvu*  which 

impair  the  digestion,  are  those  that  consist  in  some 
structural  disease  of  (he  various  chylopoetic  viscera,  as 
chronic  iuflammationi  contraction,  or  scirrhus  of  the 
Moroacb  itself,  which  usually  occurs  about  the  pylorus; 
aflecliom  of  the  spleco  and  pancreas ;  and  whatever  im- 
pedes the  due  aecrc^of  ibe  Uto*  or  ita  dKMhargelnta 
the  alimentary  canal. 

The  indications  of  cure  to  be  observe<l  in  Dyspepsia 
■re  sufBciently  obvious^  but  the  accompliatiinent  of 
them  is  ofien  very  difficult ;  and  perhaps,  in  a  mujority 
of  cftsea,  we  are  rather  to  pnctite  with  •  view  to  ob- 
vitte  perticuhr  ^rmptoma,  than  in  proMeutioo  of  any 
general  principles.  Our  first  object  must  he  to  ascer- 
tain, if  possible,  whether  there  be  any  structural  dis- 
ease of  the  stomach  or  tlie  dig<  ;  i  vc  i  gans,  a  circum* 
auoce  which  must  raaterialiy  influence  onr  treatmeott 
and  Mill  more  oor  prognosis  \  for  while  wo  ni»f  hopo 
to  relievo  the  moet  obtdnet*  djrapopdc  ftymptomai  «• 
long  as  the  atructaro  of  the  paiPt  n  onlmpaired,  ao  oor 

prospect  of  success  must  a1way<!  he  vrrv  Lmill  nn  the 
conlrary  supposition.  In  this  latter  case,  the  Jisrasc 
is  to  be  regarded  ,i3  entirely  symptom)'.!',  in  i,  until 
the  primary  affection  be  removed,  not  only  would  most 
of  the  remedies  that  are  proper  for  Dyspepsia  be  atelOMi 
but  prohabljr  even  injariovt.  When  wo  have  reeaoo  to 
sisppoee  that  the  alFeetion  of  the  stomach  ft  altogether 
independent  of  t<i<>  stnictai-nl  di-casc,  our  first  object 
is  to  inquire  into  ilse  ii*bus  uud  modes*  oi"  lite  of  the  pa- 
tient, and  especially  into  the  nature  of  the  diet ;  and, 
ibr  the  mmt  part,  we  shall  find  that,  by  a  proper  regu- 
lalion  of  these  poiatlithO  noet  urgent  symptoms  may 
b«  rctievcd  ovcd  more  ^etually  than  by  the  exhtht' 
tioo  of  the  moet  powerful  medleinea.  Yet  pdofal  and! 
distressing  as  the  complaint  is,  so  much  so  as  to  destroy 
all  the  comforts  of  life,  and  even  to  render  existence  it- 
seir  a  burden,  so  inveterate  arc  the  habits  of  self-indul- 
gence, and  so  unable  ia  the  patient  to  resist  the  calls  of 
a  pampered  appctitOf  cravioig  for  its  accustomed  grati- 
ficatioiMt  that  wo  too  fireqiMiMly  iod  all  oar  admoiii* 
tion  to  be  In  vafat,  and  our  advice  to  be  totally  ne- 
glected. With  respect  to  other  remedies,  the  numbers 
that  have  been  employed,  and  the  various  forms  in 
which  they  have  been  administered,  to  accommodate  the 
taste  or  the  caprice  of  the  patient,  are  almost  ininitoi 
tat  wo  OMj  unnge  them  tmder  the  three  beada  of 
wncnnnlii  Momachlcs,  and  toidci.  It  generally  hap- 
pens  that  the  intestines  are  either  torpia  or  in  an  un- 
natural state,  and  there  is  perhaps  no  instance  of  Dys- 
pepsia, of  all  the  numbers  that  fall  under  our  care,  in 
which  we  shall  not  find  it  highly  beneficial  to  com- 
mence with  active  pnrgativea.  1  bey  will  bo  frequent- 
If  Jband  to  saperMde  ibe  whole  tribe  of  cermioatlvee, 
antlspaainediea  and  antacids,  which  have  been  so  li- 
benlhr  preacribed  in  this  complaint,  and  will  lay  the 
best  foundatior,  fi  r  the  subsequent  use  of  Itomachics 
and  tonics.  It  would  not  be  consistent  with  the  na- 
ture of  this  treatise  to  enter  into  any  account  of  the 
particular  medicineeior  combinations  of  themt  which 
may  be  adopted  to  the  vorioua  syroptoma  or  eondhlona 
of  the  disease,  but  we  generally  think  it  desirable  to  em- 
ploy them  in  a  aimple  form  and  in  small  doses,  and 
rather  to  rely  upon  a  chai)(;c  in  the  external  circum- 
stances, which  may  be  conceived  likely  to  promote  the 
(ooerat  health,  than  upon  the  administration  of  any 
penlcnlar  article  of  the  materia  mediea.  Counuy  air 
and  amreiM^  tenpemwe  in  dOeti  avoidinf  the  i^pree- 


•ive  cares  of  business ;  and,  we  may  add,  as  what  is 
scarcely  less  necessary,  the  unreasonable  pursuits  of 
pleasure,  are  the  grand  remedies  for  Dyspepsia ;  and  wq 
conceive  that  no  one  who  has  given  them  a  full  triali 
and  haa  experienced  the  relief  which  ia  obuined  frooa 
themt  will  be  dieposed  to  relapeo  into  thoae  luMrious 
habits,  from  which  it  ii  «o  dUEcnlti  in  the  irai  iutuicei 
to  wean  the  patient. 

Among  the  remedies  which  are  of  the  most  decided 
benefit  in  Dyspepsia,  next  to  purgatives,  and  after  they 
have  performed  their  full  effect,  we  may  place  the  tribe 
of  stomachica*  coniiating  of  the  simple  bitters,  of  wiuch 
perhaps  the  most  efficient  are  gentian  and  quassia;  and, 
of  those  substance',  which  seem  to  consist  essentially  of 
a  bitter  and  aii  a:^uiatic,  of  which  we  should  select  ca- 
lomba  and  cusparia,  as  the  most  generally  useful.  Of 
the  tonics,  perhaps  (be  most  powerful  in  strengthening 
the  digestive  powers,  is  the  union  of  one  of  the  stoma- 
chica  with  ironi  Ibr  aimple  pain  of  the  stomach,  the  o«* 
ide  ofhitmoth  hits  been  recommended  upon  high  antho* 
r:f\  ;  Itu  we  apprehend  that  the  complairit  in  which  this 
lucdicinc  has  been  found  so  efficacious,  is  ralhtr  to  be 
considered  as  a  spcrirs  of  Autaigin,  than  the  p:un  which 
is  symptomatic  of  Dyspepsia.  A  very  valuable  medi- 
dne,  and  one  which  is  applicable  to  every  form  of  the  dis- 
easOi  ia  the  carbobate  of  potisb  {  it  appeera  not  only  to 
nentraHao  Miy  acid  which  may  exist  in  the  stomach,  but 
so  to  regulate  the  process  of  digi'snon,  as  to  prevent 
its  formation;  and  it  has  been  fourtd,  that  it  may  be  taken 
for  months  or  years  if  necessary,  wiiiiout  proiiucing  any 
kind  of  injurious  effect.  An  ii  rc^^uUr  state  of  the  ali- 
mentary canal  is  almost  a  constant  attendout  Upon  Dys- 
pepsia, and  aitboug;h  it  generally  produces  omatipatioii^ 
ft  occasionally  manilests  itself  in  the  opposite  state  of 
diarrhoea.  Exrtpt  in  very  protracted  cases,  or  where 
there  is  reason  lo  suspect  some  structural  derangement, 
this  symptom  generally  yields  to  a  cautious  exhibition 
of  purgatives,  together  with  a  due  atienttoo  to  the  alato 
of  the  diet ;  and  without.  speeifie  treatment  tbie 
bowela  acquire  their  proper  tone,  aa  the  qrstem  retttma 
to  its  healthy  state.  Astringents  we  conceive  to  be  sel- 
dom necessary,  and  for  the  most  part  injtttfons;  diapho- 
retics, particularly  opium  cninbined  with  ipecacuanha, 
are  frequently  found  beneficial,  and  this  may  be  regard- 
ed as  the  best  form  of  giving  opium,  where  pain  or  anf 
other  ajnpiom  indicatea  ite  employment  i  It  moat  alwaje  . 
be  preceded  «r  accompealed  by  mild  pnrgativof. 

'  a 

SsoT.  II.  XyJs^Ma. 

Next  to  Dyspepsia  we  have  placed  Pyrosis  and  Pica 
in  our  list  of  diseases,  which  depend  upon  a  defect  of 
the  digestive  organs  $  the  former  of  them  oonalsting  ia 
the  eructation  of  a  .watery  fluid  from  the  stomach,  at- 
tended with  pain,  heart-bom,  and  flatulence  ;  the  latter 
in  a  species  of  perverted  appetite,  by  which  the  patient 
is  seized  with  an  almost  unconquerable  desire  of  eating 
indigestible  substances,  that  are  not  properly  articles  of 
food.  Although  these  are  usually  considered  by  syste- 
matic noBologists  to  be  distinct  iKseases,  and  occasion* 
ally  occur  almost  unconnected  with  any  other  symp- 
toms, yet  we  are  induced  to  regard  them  as  mere  modi- 
fications of  Dyspepsia  ;  and,  wiih  respect  to  tlicir  treat- 
ment, we  have  little  to  offer  in  the  way  of  general  prin- 
ciples that  has  not  been  stated  in  the  preceding  section. 
We  ahall  merely  remark  that  i^ro«s  is  generally  sup- 
|m«d  to  originate  fiwni  the  beutval  ne  af  an  indigcst- 
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ible  diet,  which  must  of  coum  be  attended  to  in  the 
cnrci  and  th»t  Pic>  ii  commoolj  round  to  be  cauMctcd 
«ilh  B  torpid  Mate  of  tbe  oterine  system,  at  well  ea  of 

the  digcslivc  orj-^ns. 

The  ticxi  (liaciisc  wliicli  wc  have  placed  in  this  divi- 
sion is  Diabetes,  iin  ufTccMon  of  a  very  peculiar  na  urc, 
and  wbicbt  both  with  respect  to  ita  origio,  ita  proxinutc, 
tamtf  and  ita  tratment,  lias  given  riae  to  rnvch  cootro* 
varaf.  Ita  moat  remarkable  ^aiptoma  are»  a  great  in- 
creaae  in  tbe  qnanUtf  of  urinie,  a  voradoua  eppeiiie,  a 
atoppage  uf  the  cutaneous  perspiration,  thirst,  cnucia- 
tion,  and  great  muscular  debility.  The  urine  is  not  only 
prodigirjusly  incrcuscrl  in  its  quantity,  but  likewise  tias 
iu  compotiiioa  completely  changed;  the  substance 
named  ureat  vhich  it  contains  in  tbe  heahhr  atalet  ia 
CMireir  reaMvei»  or  cxiata  in  very  small  proportion, 
wbile  m  lie  stead  wo  find  a  large  quantity  of  a  body 
possessittg  ihe  physical  and  chemical  prop  y  ics  of  su« 
gar.  Wheiher  diabetic  diOcrs  cssemiaily  Irom  vege- 
table sugar,  is  to  be  regarded  more  as  a  chemical  ques* 
tiom  tban  aa  what  in  any  tcapea  influences  either  our 
pathology  or  our  practice  {  and  it  baa  been  a  aubjcct  of 
cootroTeray  whether  there  bo  a  proper  Diabetes  insipi- 
dus, that  is.  a  disease  attended  with  the  increased  dis- 
charge of  urine,  the  voracious  ai)petitc,  and  the  moibid 
State  of  the  skin,  but  where  the  urine  does  not  contain 
sugar.  There  is  much  obscurity  respecting  the  origin 
of  Diabetea ;  it  baa  been  attributed  to  improper  diet)  to 
the  oae  of  apirltoua  llqiiora,  to  large  qtumitiea  of  waicij 
fluids,  to  expotare  to  cold  during  perspiration,  to  violent 
exercise,  and,  in  short,  to  any  thing  which  might  be  sup- 
posed likely  lu  weaken  the  system  generally,  or  the  di- 
gestive organs  in  particular.  It  does  not,  however,  ap- 
pear that  any  of  these  circumstances  so  commonly  pre- 
cede the  diaeaie,  as  to  eatitle  it  to  be  regarded  as  the 
eaoie,  tlthoogb  many  of  them  naif  eontrlbuto  to  aggra- 
vate it,  or  bring  it  into  action,  when  the  foundation  ia  laid 
in  the  constitution.  The  pioximate  has  been  no  less  the 
subject  of  controversy  tban  the  exciting  cause,  and  on 
tbiii  point  two  hypotheses  have  divided  the  opinions  of 
pathologists  ;  some  have  ascribed  it  to  a  primary  aflec- 
tioo  of  tiie  stomach  and  tbe  fuoctioo  of  aaaiiDilation,and 
others  to  a  primary  disease  of  the  kidney.  Upon  the 
whole,  \vc  conceive  that  the  f'^rtncr  is  by  far  the  most 
probable  sii [ipobition  ;  for  althout^h  the  examination  of 
the  body  alier  death  haa  detected  a  morbid  state  of  the 
kidneys,  ibis  we  should  ascribe  to  the  great  alteration 
in  the  quantity  and  quality  of  the  Aind  which  passes 
through  them,  rather  than  have  raeourae  to  the  idea, 
that  any  ciiant^e  in  the  secreting  veaaela  of  the  kidney 
could  produce  tiuch  a  coitipicto  peircrNoo of  the  aetlona 

of  <  V(.  ry  p.ii't  (it  '.he  sysu  tn. 

Diabeii  s  ha^s,  of  late,  occupied  an  unusual  share  of 
the  attention  oi  medical  men,  iii  consequence  of  the 
circumstances  connected  with  ita  treatment  appearing 
to  coincide  with  some  pathological  doctrinca  which 
were  fishionable  a  fiew  jreara  af^o.  The  remarkable 
chanpc  in  the  chemical  condition  of  the  urine,  'sy 
which  a  compound,  coiMisting  of  hydrogen  and  car* 


bon  is  substituted  for  one  into  «liich  arote  enters  as 
a  principal  iogredieot,  kd  to  tiae  idea*  that  by  cxdud* 
lag  these  elemental  aa  much  as  poasiMe,  from  the  diet 

of  thv  p!\tieiit,  the  morbid  state  of  the  flui  1  mii  lu  be 
prevented  or  corrected.  It  was  accoidui^ly  iound 
iliitt,  by  employing  a  complete  animal  diet,  the  sujjar 
was  no  looger  produced  ;  and  it  was  announced  that*  by 
atrictly  adhering  to  this  re^nca«  the  disease  bad  boaa 
oompleialy  cwed*  SaboeqncK  oxpcrience  ba*  ooCi 
however,  confirmed  these  Ibvooiable  reports,  for  al- 
though, while  the  hydrogen  and  carbon  are  no  longer 
present  in  the  digestive  organs,  the  su^rar  can  be  no 
lon(;er  generated*  yet  the  diseased  action  seems  to  re- 
main without  alteration,  so  that,  upon  tbe  least  devia^ 
lion  from  tbe  animal  diet,  the  aaecharine  urine  b  re- 
produced, at  the  aame  time  that  tbe  patient  remaioa 
nearly  in  hia  former  state  of  detMiity,  without  any  con- 
siderable abalenii  nt  of  llie  other  symptoma ;  so  that,  al- 
though the  progress  of  the  complaint  be  retarded,  it 
docs  not  appear  that  it  ever  ha*,  by  this  means,  been 
ultimately  counteracted.  A  very  dtfierent  mode  of 
treatment  iMa  been  since  propoaedi  and  even  odoptod 
in  Diabetes.  Notwithstanding  the  apparent  failure  of 
tbe  muscular  powers,  and  the  different  circumstances 
indicating  the  extreme  of  debility,  very  copious  bleed- 
ings have  been  employed,  and  it  not  with  much  bene> 
fit,  at  least  without  that  aggravatici:  •  i  the  disi  ase 
which  might  have  becnapprabeadad.  The  old  method 
of  treating  tbe  complaint»  and  the  one  which  is  still 
often  bad  recourse  to,  ia  by  asiringenis  of  various  kinds, 
to  which  opium  is  often  con  joined ;  and  of  the  efficacy 
of  this  practice  we  have  many  flattering;  accounts,  but, 
from  its  total  failure  on  other  occasions,  wc  suspect 
that  the  alleged  cases  have  either  not  been  piuper 
Diabctesi  or  that  the  medical  atiendanu  have  hastily 
catight  at  seme  flattering  appeannoea  of  maiidmieott 
and  misuken  them  for  a  radical  cure.  Upon  the  Wbofe* 
we  believe  that  where  the  urine  was  in  large  quantity 
and  highly  ssccharinc,  where  Bulimi.t  existed  in  any 
considerable  de)^ree,  and  where  the  cuianeuuit  pti  spi- 
ratioti  was  abolished,  no  cure  has  ever  been  accom- 
piishcd.  With  respect  to  the  treatment  which  may 
affbrd  the  heat  ehaneo  of  success,  or  which  may  possibly 
remove  the  complaint  in  its  incipient  state,  we  ahouid 
recommend  that  a  moderate  bleeding  be  premised,  and 
tiiat  a  diet  be  employed,  of  wliich  vegetable  matter 
should  form  only  a  small  proportion ;  at  the  same  time 
we  nay  administer  vrgeubic  tonics,  and  may  endea- 
vour to  raatore  the  natural  action  of  the  akin  by  diapbo- 
retiei  and  tb«  wann  bath.* 


SmvT.  III.  Padbfra.  Owl. 

Goat  nMy  be  characterized  aa  a  disease  which  recurs 
in  parosyama,  €im«aiioR  eaaenttally  in  tbe  pain  of  one 
or  more  of  the  amaller  joints  of  tbe  banda  or  bei,  most 

commonly  of  the  r>-cat  toe,  which  is  attended  with 
fever,  and  terminate  &  in  redness  and  swelling  of  the 


•  The  Wright  df  tesltnHmv  is  unnuesiionahlv  in  fave«ti>  of  the  theoiy  thst  Di«bete»  pnmarily  depends  on  »  di»ei»eil  sciion  of  the 
dig«ttiv«  or(»»rMi,  or  •  w«nl  of  ton?  in  the  SBlimiUting  powers  of  the  lyitcm  t  the  kUlneys  «re  »econd»ril%'  aflec'ci!.  f)f  ihe  rausea 
which  iiidurc  i>n  irapairrd  sti.ie  ot  ilu-  stoHiadi,  intemperance  in  the  use  of  «r«lent  drinks  is  the  most  conmou.  i  iir  m  ist  vk-ccsiIuI 
trcs'meiil  of  Utabctcs  is  that  ■iriKiiially  propo»«-a  by  Sydenham ;  the  use  of  niiim»l  f  "«l  «ntl  abstinence  from  v^etjblc  »iibManc««. 
ytrriar  ji4iUcioii»ly  prcscrihc-i,  l<csida»  unini;.!  food,  various  tonics,  as  hnrk,  biUr",  rlnl\ I'cateii  tl6>  (SCC  Med« llllt>  and  BeHcctt 
voL  iv.)  In  a  late  case,  Uie  writer  has  remored  tiic  disease  by  the  use  of  aniiaal  food  alone. 


d  by  Google 


MEDICINB. 


25 


|>mn ;  the  focal  affection  ft  preceded  by  •  atete  of  gene- 
ral intii-ijio-iitinn,  a:irl  cnpeciall/  bjr  various  dyspeptic 
symptom:!  ,  aijil  u:,ij:ii.y  find  that,  when  the  ixitkiu- 
mationis  c^tabl^slicij  in  cxirciniiies,  the  stomach  be- 
comes relieved.  The  paroxytma  come  on  at  uncertain 
intiervala,  and  frequently  witlMonK  en^  obvious  exciting 
CMne  i  bat  U  is  genenUy  cwmeded  witbrn  berediMqr 
pMdlsposition,  and  ia  acarcelf  ever  met  with  except 
among  persons  in  the  higher  ranks  of  life  ;  and  for  the 
most  part,  when  not  hereditary,  may  be  clearly  traced 
to  habits  of  luxury  antl  self-indulgence.  When  Gout 
exists  in  a  well  marked  fbrnii  there  is' no  dtfitculty  in 
4ittinguisbing  it  from  all  otiier  aflbctioiia ;  it  ia  easily 
rec«ni>ed  bf  the  stale  of  cbe  ateoMcbt  the  paftwblch 
is  el^etedf  and  the  nature  of  the  predisposing  and  ex- 
citing cause  ;  but  in  its  more  irregular  fomis,  it  is  apt 
to  be  cotifountied  with  Rheumatism,  and  it  appears,  in- 
deed, that  the  two  diseases  are  sometimes  combined  in 
llie  saoie  patient.  In  those  who  are  predisposed  to 
OoQtt  It  may  be  excited  by  any  thing  which  produeea 
an  iMieesed  action  in  the  purt,  as  by  excessive  exercise, 
bjr  a  atfain,  or  a  bruise  ;  but  in  those  who  inherit  the 
disease,  or  who  have  once  suffered  severely  from  it,  we 
often  find  it  impossible  to  detect  any  assignable  cause 
for  the  paroxysm.  The  fact  that  Gout  never  attacks  the 
pootf  wbiie  ewen  a  considerable  ptoportioo  of  the 
wttSAj  are  more  or  less  subject  to  it|  ii  linowD  to  everjr 
one,  and  has  necessarily  given  rise  to  much  speculation 
respecting  both  its  predisposing  and  its  proximate 
caii-^c  It  I  =i  not  very  easy  to  determine  to  which  of  the 
circumstances  that  attach  to  the  condition  of  the  rich 
■its  production  is  to  be  attributed ;  mere  excess  in  eat- 
ingi  elthovgh  it  prodncea  sionMch  complMntSt  does  not 
gcnetMe  net  spedfic  atate  of  tbed%eatiTe  organs  which 
gives  rise  to  Gout,  nor  do  we  find  that  the  abuse  of  fcr- 
met^ted  or  spirituous  liquors,  which  is  so  common  among 
:.hc  Iow(  1-  classes,  subjects  them  to  this  complaint.  It 
would  appear  that  it  depends  upon  the  combined  ope< 
rstioo  of  luxurioas  habits  of  various  kinds,  of  whicb*  I0> 
dolgenee  in  the  gratifications  of  the  ubie,  and  the  waal 
ef  m  doe  quantity  of  bodily  exercise,  are  probably  the 
VMMt  important. 

Besides  the  regular  forms  oi  the  diacase,  where  it 
occurs  in  paroxysms,  that  aUernate  with,  oi  succeed 
to  coroplainu  of  the  stootach,  and  leave  the  yiii  i<  r  i  in 
perfiect  health  during  the  intervals,  there  arc  oilict  va- 
Heties  of  the  disBase»  in  some  of  which  the  different 
suges  exidbit  eeosidereble  irregularity,  both  with  re- 
spect to  their  dcrrrct  of  violence,  and  tlx  (n'dtr  of  their 
succession  ;  in  one  of  tlicse,  which  is  tailed  retrocedent, 
o"  rcpelle4j  (rouL,  aittr  the-  ciicasc  has  settled  upon  Lhc 
joints  of  the  extremities,  it  suddenly  leaves  the  part, 
and  attacks  some  of  the  inienial  viscera,  the  brain,  the 
ionge,  the  beartt  or  tlie  stomach :  and,  if  not  reiievad 
by  tiie  appropriiRe  remedies,  nay  suddenly  prove  b- 
ul,  by  preventing  these  orfana  fi'mi  pcrrormin  -  their 
ordinary  functions.  The  regular  Guui  is  not  a  uiicase 
which  is  usually  considered  as  productive  of  danger  to 
the  lifie  of  the  patient ',  but  it  materially  impairs  bis  com- 
forts and  utility,  for  the  fits  generally  increase  upon 
him,  both  in  their  vidbnce  and  their  dtiration,  so  that 
M  length  he  is  doomed  to  pets  s  oooaiderable  pert  of 
his  time  u  K^rr  their  influence,  while  the  joints,  by  the 
repeateci  attacks  of  inflammation,  become  distorted,  or 
nearly  immoveable.  The  irregular  Gout, although  pro- 
doctire  of  less  urgent  symptoms,  and  ol  iittle  or  no 
mSmtf  to  the  joints,  has  ilio  eCbct  of  ifldiitleriag  tlio 
Vol.  XUI.  Pabt  I. 


life  of  die  patient,  by  an  almost  eoastaat  state  of  in- 

disposition  ;  sntl  ii  has  a  peculiar  tendency  to  induce  a 
distressing  lowness  of  spirits,  and  a  feeling  of  despond- 
ency, which  arc  more  iiuolerable  than  acute  pain. 

The  phenomena  of  Gout  were  ibnneriy  regarded  as 
affording  the  most  direct  ovideoce  of  the  theoiy  of  the 
hamond  pathologists,  in  which  a  morbific  matter  exists 
in  the  flidda,  is  capable  of  being  conveyed  from  one 
part  of  the  body  lo  another,  and  manifesting  its  pre- 
sence in  them  by  its  appropriate  symptoms.  Palpable, 
however,  as  this  conclusion  was  conceived  to  be,  the  mo* 
dem  pathologists  have  denied  the  existence  of  tiiis  mor- 
bific meiteri  of  which'  it  has  been  said  that  no  evidence 
exists,  except  what  is  derived  from  the  symptoms  of  the 
disease;  and  these,  they  have  asserted, might  be  better 
explained  upon  other  principles.  The  researches  of  tlie 
modem  chemists  have,  however,  given  some  plausibili- 
ty to  the  doctrine  of  the  humoralists,  by  dMOOVOling 
that  gouty  urioe  contains  an  onaauaUy  large  propordon 
of  lithic  acid ;  and  as  the  same  eobsunce  has  been 
found  exuding  from  the  joints,  in  combination  with  so- 
da, it  would  seem  to  follow,  that  the  general  mass  of 
the  circulating  fluids  are  impregnated  with  it.  Dut 
although  the  fact  must  be  interesting,  both  in  a  patho- 
logical and  a  practical  point  of  view*  it  cannot  Im  con- 
ddered  es  ibniviog  much  l^ht  upon  the  proximate 
cAoae  of  Gonti  as  wo  have  stilt  to  inquire  how  the  pre- 
sence of  the  lithic  acid  can  produce  the  peculiar  a^cc- 
tion  of  the  stomach,  why  it  is  transferred  from  the  sto- 
mach to  the  joints,  why  it  particularly  attacks  the  small 
joints  of  the  extremities,  why  the  general  and  locai 
symptoms  alternate  with  each  other,  sod,  in  shorti  what 
connesioo  or  relation  it  Itnra  to  the  oidioaiy  ajrmptoms 
of  the  disease. 

The  treatment  of  Gout  has  varied  very  much  at  dif- 
ferent linics,  according  to  the  prevalence  of  particular 
medical  theories,  oi-  tlic  [lathoiogical  doctrines  that  havo 
been  entertained  respecting  the  nature  of  the  complaint. 
Whiio  all  diaeaaea  were  regarded  as  salutary  efforu  of 
aatnrei  the  pavox^im  of  Gout  lAs  considered  rather  as  - 
*  ctmUTe  operation,  which  was  to  be  induced  or  pro- 
moted by  the  practitioner,  than  as  a  morbid  condition 
of  the  system  wlucli  ii  was  his  business  to  remove. 
Accordingly,  all  our  attempts  were  more  calculated  to 
increase,  than  to  diminish  the  inflammation  of  the  joints, 
by  the  application  of  warmth,  and  by  the  use  of  stimu- 
lating diet  and  medicines ;  and  ofon  during  the  inter- 
vals of  the  fits,  so  great  was  the  appreheoaioo  of  tlm  . 
mischief  'hat  might  arise  from  checking  the  efforts  of 
the  vfo  T'j^.Varrir,  that  nothing  was  attempted  more 
than  -A  mere  p;illiativc  pkri,  u'i.icli  '.vas  k-eiierally  alto- 
gether inert.  Of  late,  however,  wc  have  ventured  up- 
on n  mofe  active  pi«ctioe»  and  we  have  not  hesitated 
K»  eippoec  ao  rogolar  progress  of  the  disense>  or  eveo 
to  comteract  the  natoral  actions  of  die  sptem.  Wo 
a  Iminiaicr  brisk  purgatives  to  clear  the  alimentary  ca- 
nal, wc  attempt  to  modera'.e  the  inflammation  of  the 
joints,  if  not  by  the  application  of  cold,  at  least  by  the 
abstraction  of  heat;  and  we  occasionally  employ  bleed- 
ing, either  general  or  topical,  and  enjoin  the  strict  an- 
tiphlogistic regimen.  To  witat  extent  this  plan  it  to  be 
punned,  must  be  lel^  to  the  discretion  oi^the  practi- 
tioner, as  determined  by  the  urgency  of  the  case ;  while 
we  have  ample  evidence  of  its  safety,  when  judiciously 
employed,  we  arc  to  bear  in  mind  that  tlic  ii.namnii- 
tioQ  of  Gout  is  of  a  specific  kind,  and  that  the  imme* 
diale  daager  of  liM  dlaeaee  coarists  lo  its  M»g  rolled 
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Cwm  tl»«  eatreodtles  to  ths  ioUtiutl  viscera.  A&er  we 
haTC  carried  the  depleting  sjilem  M  fitr  «a  is  thought 
proper  or  neceasary,  opium,  either  tioaty  or  in  combi- 
nauon  wiih  ipecacuanha,  will  be  Found  useful  for  re- 
moving irrttaiioD)  aad  bringing  back  the  functions  in- 
to their  ordinary  state.  When  the  fever  and  ioflainma- 
lion  bM*  anlMidcd)  we  »ImU  probabt/  find  »  course  of 
biuera  Mid  ■tomMblee  uutmuf  te  «tr«iigtb«ii  Uw  di- 
gestive organs,  and  to  prevent  the  reeumaee  of  that 
state  which  lays  the  frandalion  for  future  aitacka  of  the 
disease.  Bui  this  object,  which  is  «ven  of  greater  im- 
portance than  ihe  cure  of  the  individual  paroxysm,  is 
to  be  attempted  more  by  regulating  the  habits  of  the 
pttieotj  than  by  Uie  employment  of  any  partkulAr  er* 
Ud»  01  tlie  nwterw  medica ;  provided  the  camtittttioo 
be  not  too  mttcb  impaired,  and  the  alteration  be  not 
too  hastily  adopted,  we  find  that,  by  exchanging  a  life 
of  plutlony  and  indulgence  for  one  of  lenipcrance  and 
aciiTity,  we  are  generally  able  io  accompiiiith  the  desir- 
ed effect.  Simple  however,  as  this  plan  may  appear, 
it  is  but  seldom  that  the  practitioner  is  able  to  pat  it 
ig(0  esettttion ;  fbr  so  wedded  are  the  patieats  to  their 
aecaBtomed  iDdulgeacieS)  tbet  they  shut  theirs  ears  to 
tlie  selntery  counsels  of  their  medical  attendants,  and 
voluntarily  resign  themselves  to  pain  and  disease,  in 
preference  to  health  and  comCart,  when  they  are  to 
be  purchased  bf  the  renttoeialioQ  of  their  lusurious 
titbits. 

An  important  circumstance  yet  remains  (o  be  noticed 
respectiOK  the  cure  of  Gout,  the  discovery  of  a  medi* 
cine  which  is  supposed  to  have  a  specific  effect  upon 

the  disease,  so  as  to  remove  it  by  n  kind  of  operation 
which  we  cannot  refer  u>  any  general  principles.  The 
medicine  was  introduced  into  practice  in  the  form  of  a 
secret  recipet  but  it  appears  to  be  ascertained  that  its 


essential  ingredieot  t»  Ui«  cdchicuu  ratWDBsle.  Tfab 

is  one  of  those  substances  which,  when  talten  in  a  large 
quantity,  prove  highly  deleterious ;  but  in  moderate 
doses,  it  may  be  taken  without  danger,  and  usually 
operates  by  producing  an  evacuation  either  from  the 
bowels,  the  kidney,  or  the  skin.  It  affords  almost  a 
unique  example  of  a  remedy  bein^  iatndaced  into 
practice  under  an  empirical  form,  which  indntained  It* 
reputation  after  its  composition  had  been  detected  ; 
fbr  we  seem  to  be  in  possession  of  the  most  unequivocal 
evidence  of  its  power,  boili  in  preventing  and  remov- 
ing the  gouty  paroxysm.  Sometimes  the  salutary  ef- 
fect ensues  without  any  sensible  operation,  but  gene- 
rally the  benefit  is  more  apparent,  and  there  is  sop< 
posed  to  be  less  danger  of  any  dcleterioos  action  on  the 
vital  powers,  when  some  kind  of  evacuation  has  taken 
place.  Cases  have  occurred,  in  which,  by  giving  the 
medicine  in  too  large  a  quantity,  or  in  an  improper 
state  of  the  system,  it  appears  to  have  produced  almost 
the  immediate  destruction  of  life ;  but  by  using  the 
proper  precaationsy  we  conceive  that  the  colcbifiim 
may  bo  adminiBtored  with  aaftty  and  advaBtage.* 

Sbct.  IV.   CbcAc^te.  Sfr^vlK. 

In  the  order  of  the  Cachexia:  we  shall  find  some  of 
the  most  formidable  disease*  which  attack  tbe  human 
frame,  both  from  the  extent  of  the  mischief  which  thef^ 
occasion,  and  the  little  power  which  our  remedies  pos- 
sess over  them.  The  first  that  we  shall  notice  is  Scro- 
fula, to  which,  as  indicating  its  pre-eminently  baneful 
influence,  the  name  of  evU  has  been  popularly  applied. 
The  term  scrofula  has,  we  think,  been  used  in  too  vague 
a  manner,  so  as  to  include  a  variety  of  anomalous  affec- 


*  Tbia  ieelion  on  Oeut  daserres  great  cemlideiilion.  The  writer  of  this  note  ia  indueed  te  inaait  bete  his  views  on  this  disease, 

though  preriouily  iwibrc  the  public;.  litfOsatis  not  «n  hereditary  disease,  in  the  sense  in  which  it  it  u«u»Qy  contidered ;  it  ■•  only 
hereilitary  at  far  u  fortune,  and  Its  attenoaal^  ease,  luxury,  habits  of  intemperance  both  in  eatine  and  drinking^,  and  tliat  predis> 
position  which  arises  firora  a  atnme  and  vigorous  constitution,  arc  hereditary.  3d,  G<mt  takes  place  tor  the  moit  part  in  tht  sanguine 
tpmperament,  in  the  plethorie  hu>it  of  body,  and  it  exclusively  an  inflammatory  disejsc  of  the  whok  «)  ttem,  as  well  as  of  tlic  part 
affeeted.  m\,  Its  associate  or  vicarious  diseases.  Apoplexy,  Halsy,  Angina  Peetoris,  .\<ithma,  habitual  Catarrh,  Eruptions  on  the  Skin, 
Obstrue'rrl  Viscera,  an<l  I)ri>p»}',  arise  fronn  the  same  habit  of  body,  and  from  the  same  c^iuse^.  4th,  The  depoaits  of  saline  or  earthy 
ntatter,  winch  lake  phee  upon  llic  joints,  in  Can',  and  Hhciimatism,  in  the  kiJnevj  ;i-irl  bLvi'tcr,  occasioning  Stoneand  Gravel,  in  the 
brain  of  apoplectics,  in  the  arteries  of  pciiions  mlvanccil  in  liTc,  in  the  rornn  ii  v  \  and  valvps  of  tlio  he.irt,  have  the  same  eoin- 

man  origin,  nnil  tliese  eitravasatmnj  art-  usually  Uie  effects  ui"  an  overlua  led  s'.h'l"  rit  tht^  lilouii  vessels.  5tli,  Although  the  same 
earthy  orsaluK  materiala  exist  in  llic  bluoj  in  a  state  of  licallli,  and  ai  u  cunblwiiUly  passing'  oil  in  onr  e\cretiun^,  tlicy  sre  in  no  instaiu^e 
the  eaase  of  Uout ;  but  when  deposited  upon  the  joint,  in  that  'iii«a«e,  or  upon  oUter  parts  ut  tin:  bo  l  v,  such  Jepo'iit*  are  the  etiects 
of  plethora,  the  parent  of  both.  6th,  Tlie  p'  rduiiftiu^  cau^et  of  Gout  are,  the  excessive  use  of  « liu-,  iraent  spirits,  unimsl  tood.  th-: 
coTuUmenta  of  the  table,  and  the  neglect  of  tbe  excrcuie  ncccaaary  to  counteract  their  effects  upon  tiie  coitsiiiutiun ,  while  tlic  check 
«f  the easMtienabj  the eoUefamtHiMiaadwinteri  or  the  sudden  impetus  given  to  the  cireulalien  by  the  returning  spring,  proves  the 
most  useal  exchlngeaiise  eftiils  dtseaae.  Hence  we  find  that  Uout,  like  Kheuetatiam,  and  other  inBamnutory  diseases,  the  attendanu 
upon  autumn,  winter,  and  sprinfr,  are  but  rarely  to  be  met  with  in  the  Buaimr  season,  when  mr  diet  ooasistt  of  a  large  pfopmtion  ef 
vegetable  food,  and  Ihe  excretions,  especially  by  tlte  surlkce,  see  meat  abiHtdant :  henee,  too^  it  is  observed,  that  persons-  who  ate 
remarkable  for  their  excessive  discharges  by  the  skin  are  rarely  theiubjeciaorCoui,  even  though  the  usual  causes  of  this  disease  are. 
St  the  same  time,  indulged  in  to  a  great  dr^e.  7th,  As  the  causes  of  Gout  are  iniempmmce  and  iruhience,  tbe  best  means  of  preventing 
tliis  disorder  may  be  summed  up  in  their  immediate  antidotes,  temperance  and  txtrciui:  but  where  the  patient  has  not  resolution 
enough  to  withstand  the  tempiattorts  of  tbe  table,  and  is  unable  to  Uke  the  necessary  exercise,  the  occasional  evacuations  by  the 
lancet,  and  other  mean*  of  diminishing  tlie  fulness  and  excitement  of  the  vessels,  shouhl  he  employed.  8(h,  The  moat  effectual 
meanii  removing-  the  infl.immatory  action  attendant  upon  the  firat  stage  of  the  paroxysm  of  Gout,  conitist  in  depletion  by  the  lancet, 
eathnrtii  i,  und  such  renii'dies  .is  operate  hy  restoring^  the  oteretions  fmm  the  surface  of  the  brvly,  the  physician  psying  ihic  rcppird, 
in  the  use  i>t  these  mc^n-,  tn  llie  cunbtllutiijn  nt  the  p.itien',  liis  tiino  of  Ide,  and  season  ol  the  year.  In  corn-spondcnce  witli 
ihc  use  of  these  remedies,  both  ihc  diet  and  ivj/irnen  of  the  p:iiient  shuuld  lie  simple,  and  strictly  antiphl«^liitic.  9th,  During;  the 
lebrile  s'age  of  the  paroxysm,  the  part  or  parts  .idecled  sli.mld  be  lig-luly  covered  With  soft  flanind.or  carded  cotton,  for  the  purpose 
of  aontbing  the  existing  irritation,  and  of  proinntiiig  a  perspiratnin  fVom  their  surface;  the  jn-jt  ticc,  however,  of  loadiitg  the  limb 
with  tbe  acenstomed  strata  of  flannel,  .v)  !  tlii-rehy  of  addin);  to  the.  !Kat  .tnd  intlnniniaiion  <jf  tlie  p,u-ts,  and  also  that  of  applying  cold 
water,  or  other  cold  application*,  to  the  aii'ected  limb,  aiu  alike  prejudicial  and  daiigcriiu%,  and  are  equally  to  be  reprobated. 
}Otl^  At  tbe  termination  ef  the  febrile  or  inflammatory  stage  of  Gout,  as  of  other  inflammatory  diseases,  the  s:>me  means  of  restoring 
thstoee  ef  the  ayatem  aiefnAeated:  vis,  ehalybealcs,  biuers,  the  moderate  use  of  animal  food,  wine,  nortcr,  exarcise,  uid,  in  the 
Mimier,  sca-tethiag.  The  ean  medicioele  of  Himsou  lias  not  miinliiined  so  high  a  eharacler  as  a  remeay  ibr  Gout  hi  this  eouotiy  as 
"  "  "  t,  3th  /  " 
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tions,  which  have  Utile  connexion  either  in  their  seat, 
tbear  symptoms,  or  their  termination.  We  conceive 
that  it  OQght  to  ba  reatricted  primarUr  to  an  affecttoo 
ef  the  abaorbcDt  gtands,  pRxhicinp,  in  tlie  fintinatancej 

crhrpr-nienv  wtl!i  some  der-itc  nf  iiiflsmmation,  after- 
wards »  hardened  or  compacted  sti'.c  of  'hem,  in  which 
they  arc  no  longer  able  lo  exercise  liirir  appropriate 
foocttoosi  aiul,  lastly,  an  ulceration,  attended  with  a 
peculiar  train  of  symptoms,  which  sufficiently  distin- 

B'di  it  from  aU  otber  inflammatonr  aflTectiona.  Scro- 
ih  a  diteaae  wliieh  aapadally  attaeks  certain  eonatl- 

tution"^  or  habits  of  bocly  ;  the  suhjt  c'^  rf  it  are  generally 
persons  of  Uji  bkiiij  and  smooth  complexions,  and  frc- 
tjucrily  jjosscis  great  delicacy  of  feeling  and  brilliancy 
nf  mental  powers,  izuUcatinK  what  has  been  termed 
the  sanguine  tcmpenilMDt.  Ita  first  invasion  is  dutin^ 
child  bead  i  it  b  inoit  severe  abost  tha  period  of  pabcr* 
ty ;  and  aRar  die  adult  ag^e,  if  the  fTame  can  bear  up  so 
long  against  its  ravsj  cs,  it  gradually  lic  lli  cs  It  usu- 
ally mattes  its  first  appearance  in  the  gl&nds  ui  the  neck, 
where  it  forms  large  ragged  ulcers,  that  arc  very  diffi- 
cult to  heal,  but  which  are  often  productive  of  no  iocon> 
venience,  except  the  unsightly  acarS  widcb  they  leave 
bcluod  tlMsa.  It  haa  iodeiBd  baatt  aappeied,  that  the 
tfadharge  from  tliese  aleera  is  Ikvourable  to  the  general 
beatOi,  !  y  riving  vent,  as  it  were,  to  some  humour, 
which  otherwise  might  produce  more  dangerous  conse- 
quences, by  affecting  some  vital  organ  ;  but  tiiis  opinion 
we  are  disposed  to  regard  as  derived  from  a  false 
theory,  and  aa  not  aancdoned  by  experience.  Other 
glaodnlar  parte  are»  Imreveri  omo  aitoted,  which  are 
more  concerned  in  the  exercise  ef  the  vital  functions,  of 
which  those  of  the  mesentery,  or  other  parts  more  im- 
mediately connected  with  th«  vital  organs,  are  the  most 
important.  When  these  become  the  subjects  of  Scro* 
fule,  they  prove  destructive  to  health,  by  preventing  the 
^me  aoppif  «f  chyloi  and  indace  a  species  of  atrophy  or 
tabes,  which  ia  characteriaed  t>y  a  hard  and  tumid  abdo- 
men,  and  by  tbe  estreme  eoaaciation  of  the  face  and 
extreoaiiica.  It  ia  under  tliis  fbrm  tint  Scrofnia  pvovea 
btal. 

It  ia  now  generally  agreed  that  it  ia  not  a  contagious 
tBatnait ;  that  it  is  endemic  in '  thdse  conntries  wliicb 
lave  •  dmnp  and  cold  atmosphere  (  tint  ita  exciting 

cause  is  improper  food,  impure  air,  want  of  exercise, 
and  a  deficiency  of  clothing ;  and  that  these  causes  act 
the  most  powerfully  npon  the  individuals  wKu  m  t  jirc- 
dispoacd  by  an  hereditary  taint,  or  by  previous  weak- 
ncaaf  but  fimn  the  influence  of  which  prn{,:.b:y  no  one 
ia  entirely  exempt  We  have  ataled  Scrofula  to  coo^t 
esacntially  in  a  disease  of  the  abaorbent  glanda,  and  we 
hciievc  that,  in  evcrv  i-r  tance,  its  commencement  may 
Oe  traced  to  an  aiTrciiun  of  these  organs,  but  it  fre- 
quently happens  that  in  the  progress  of  the  complaint, 
giands  of  other  descriptioas  become  diseased,  and  even 
yaria  which  are  not  gUoidldar;  two  of  the  most  frB> 
qjiWBt  of  tbcae  varietiea  are  eenaio  afi^ctions  of  the  eyca 
and  of  the  bcmea.  Hew  far  these  shoald  be  atrieiiy 
called  Scrofula,  or  whether  they  n\\fhr  r-r,  with  more 
proprie'y,  be  ccD'sidercd  as  diiUr.ct  diEcascs  b.-oughi 
into  aclicsi  by  Scrofula,  is  a  qucslion  we  shall  not  now 
discuss.  The  same  remark  applies  to  the  lungs,  the 
glands  of  which  likewise  frequently  become  affected  in 
ocroftUa*  and  give  lise  to  the  talal  diseaae  of  Phthisis 
iralmenalii ;  but  this  affection  is  one  of  somnch  impor* 
tance,  and  is  characterited  by  so  many  peculiar  symp- 
40saBt  that  whatever  may  be  our  opinion  rcapecting  its 


nosological  character,  we  mutt  make  it  the  subjeci  of  a 
distinct  section. 

Many  hyptHbeaea  have  bacn  fomad  respecting  the 
proximate  csases  of  Scrofb1a»  bat  we  are  disposed  to 

think,  tNa'  thry  h?vr.  thrown  no  real  light  either  upon 
its  na.urc  li  Us  treatment ;  indeed,  with  respect  to  the 
latter  circumstance,  we  conceive  that  the  doctrines  of 
the  humoral  pathology,  which  taught  that  Scrofula  de- 
peoded  upon  a  morHfie  matter  aviating  in  tbe  blood, 
which  was  to  be  correeied  or  removed  by  rigid  absti* 
nence,  or  by  a  long  continued  course  of  purgative  me- 
dicines,  was  often  productive  of  serious  injury.  Indeed 
the  management  ot  Scrofula,  although  so  frequently  an 
object  of  the  great'  -.■  imcrest  to  practitioners,  is  a  point 
concerning  which  the  art  of  medicine  has  yet  made  bat 
little  advance,  and  reapeetiag  wUch  w«  are  still  left  in 
a  auta «f  great  Ignornce  and  wwBrttlnty.  It  is  indeed 
anfficiemljr  aaeeitained  that  oar  great  object  must  be  to 
improve  the  general  heahli,  and  every  one  will  see  the 
propriety  of  carefully  removing  the  exciting  cause, 
where  it  can  be  ascertained,  but  l>cyond  this  we  fear 
we  have  little  upon  which  wc  can  build  with  tbe  least 
degree  of  confidence.  Whether  it  be  the  cause  or 
tbe  offset  af  the  acroluioua  diapoaitioo,  a  deranged  state 
of  the  alimentary  canal  is  a  asoai  attendant  upon  the 
disease,  so  that  purgatives  will  be  frequently  rmr.;!  a 
necessary  part  of  our  treatment;  and  in  that  variety, 
where  the  mesentery  is  peculiarly  affected,  the  torpor  of 
the  bowels  often  makes  it  necessary  for  us  to  employ  the 
meat  powerful  drastics.  The  weakness  of  all  the  vital 
powers,  which  characieriaea  the  scrofulous  constitution, 
suggesu  the  employment  of  tonics ;  and  they  have  ac- 
cordingly, under  some  form  or  other,  gtncr  illy  made  a 
part  of  every  plan  that  has  been  proposed  for  the  cure 
of  the  disease  ;  but  the  peculiar  disposition  to  inflamma- 
tion which  belongs  to  the  sangiiioe  temperament,  and 
the  liability  which  local  inflammatian  baa.  In  those  pre- 
dispoaed  to  it,  to  asaume  the  acrofalous  aspect,  always 
reivders  their  employment  critical.  This  remark  applies 
particularly  to  cinchona  and  iron,  which,  under  various 
forms,  have  been  long  prescribed  as  the  grand  remedies 
for  this  complaint,  but  which,  although  they  may  be  be- 
neficial in  certain  states,  where  the  system  ia  exhausted 
by  long  eeothiued  diaease,  probably  poaaeae  no  specific 

Eowerln  oountcraeting  tbe  acnduloue  action,  and  seem 
ut  little  adapted  for  the  constitutions  which  are  the 
most  disposed  to  its  attacks  In  a  chronic  affection,  and 
in  one  of  so  general  an  operation,  wc  are  naturally  led 
to  regard  the  effect  of  diet  as  an  important  agent  in  the 
re-«aMblisbment  of  the  health ;  yet  on  tide  point  veij 
oppoaitn  |ilans  have  been  adopted  In  the  diMaae  now  «»• 
der  consideration,  for,  while  a  strict  antiphlogistic  sys- 
tem has  been  strongly  enforced  by  some  practitioners, 
others  have  equally  insisted  upon  the  importance  of  a 
nutritive  and  even  a  stimulating  regimen.  Both  tboae 
•stranea  we  believe  to  be  injurious,  and  on  this  point, 
as  well  as  respectbg  the  articles  of  tbe  materia  mediea* 
we  beve  perhaps  no  mere  explicit  roles  to  gnide  us 
than  that  cVci7  thing  should  be  directed  towards  the 
establishment  of  the  general  health;  if  the  patient  be 
languid  and  emaciated,  wc  arc  to  supply  him  with  as 
much  nouriahment  as  the  digestive  organs  will  admit  { 
liut  if|  on  the  contrary,  he  be  of  an  inflammatory  haM^ 
we  must  pcoaaed,  although  with  cautioo»  on  the  oppo- 
site system.  Tbe-ose  ot  sea  air,  of  sea  bathing,  and 
of  the  cold  bath  general!;.",  respecting  which  so  much 
had  been  nid  in  Scrofula,  may  all  be,  referred  to  tbe 
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aamc  ijiinci|)le.  I'o  U.c  luitabiiants  of  !irg«  towns, 
who  generally  pass  their  lime  in  close  aparimenls,  and 
are  immersed  in  smoke  aud  impure  aifithe  freshness  of 
the  sea  breCSenniHSt  be  highly  salutary ;  but  we  appre- 
bend  ibat  ibere  c«ii  be  poibiog  of  »  tpecific  oeture  in 
tlM  air  of  the  ace»  and  tint  mutj  infamd  eltualtoM  are 
even  prcfemMe,  as  being  less  liable  lo  dampness  and 
mcHsiurc.  I  or  bathing,  however,  salt  is  perhaps  al- 
ways preferable  to  fresh  water,  and  it  li^i^  been  sup- 
posed that  sca-waler  has  a  beneficial  effect  upon  scrofu- 
lous ulcera  aaa  local  application,  although  the  evidence 
for  Ibis  opiiuoD  b«  not  verjr  decisive.  In  speaking  o£ 
the  remedies  for  Scrofula,  we  must  not  pass  by  in  al- 
ienee the  allcpec!  virtues  of  mercury,  and  espccialty  t)f 
calomel,  wUich  has  been  licid  up  as  a  kir.d  uf  bpccihc 
in  that  variety  of  the  ctiscase,  where  wc  suspect  there 
to  be  a  scirrhous  slate  of  the  tncscmeiic  glands.  How 
fkr  raei-curjr,  in  anyr  IbniH  poaaeascs  liic  power  of  resolv- 
ing glandalar  tumours,  wa  are  acarcsly  prepared  to  de> 
eioe,  bat  we  are  raueh  diaposed  to  refer  a  great  ahare 
of  the  benefit  which  has  been  p:ained  by  the  use  of  this 
ineditiiic  merely  to  its  power  in  promoting  the  opera- 
tion of  the  piiri^ati\  es  with  which  it  is  usually  combin- 
ed. With  re&p«ci  to  all  the  specifics  that  have  been 
proposed  for  ScrofuUi  tlte  aeida,  alkalies*  earthy  and 
metallic  aaltai  and  various  vegetable  extracia,  wo  ron- 
feaa  that  we  are  extremely  sceptical  aa  to  any  benefit 
that  has  ever  been  dcrivcr)  from  ihcm.  The  managt- 
noent  of  the  local  afrcciiuiiit,  whether  scirrhous  glands, 
ulcerations,  eiilargcmeru  of  the  hones,  or  in  whatever 
form  the  tlis«a&e  makes  its  appearance,  falls  under  the 
oapecial  province  of  sui^ery ;  we  aball  only  remark  con- 
ceroiiV  iti  that  tlieir  treatmeM  appeara  aa  difficult  and 
nnceruin  aa  is  the  oonatlluiioaal  form  of  the  disenae ; 
jikI  that  notwithstanding  the  numerous  plins  ;h-t  dnve 
licen  brought  before  the  public  with  so  much  cuutidcucc, 
the  cure  of  these  complaints  must  still  be  oooalderad  as 
one  of  the  great  desiderata  of  the  art. 

Skot*  V.  FhtAMt  fitttwumOt,  Ftdmotar^  ConMU^Uiefm, 

We  have  already  -pfcirtci  to  this  complaint  in  the 
preceding?  Section,  una  litte  noticed  its  probable  con- 
nexion with  Scrofula  ;  but,  whatever  be  our  opinion  on 
Ihia  point  as  a  pathological  question,  it  is  a  disease 
wUch  amply  deserves  to  be  made  the  subject  of  dia> 
linct  oonaideration.  It  ia  characterized  by  pain  in  the 
aide  or  the  cheat,  attended  whh  cough,  dyspnoea,  and 
with  expectoration,  which,  as  tlic  liLf  id  .  i  i  cs,  be- 
comes purulent.  A  febrile  state  13  mduccii,  which  ul- 
timately terminates  in  acute  hectic,  while  in  the  latter 
Stages  there  is  colliquative  diarrhoea  and  profuse  per* 
Bt^tim,  attended  with  excessive  debility  and  eoia^- 
atn.  Although  peraona  of  the  aanguioe  tempenraicQt 
are  tiie  moat  anbject  to  this  affection,  yet  it  ahowa  ao 
powerful  an  hereditary  tendency,  that  the  children  of 
phthisical  parents,  whatever  coiisliiutioii  or  tempera- 
ment they  may  possess,  and  whatever  may  he  their  ap- 
parent vigour,  are  always  liable  to  its  atucks.  Its  ex> 
dliog  came  is  in  most  cases  to  be  traced  to  some  eJr> 
cumstance  vhieb  producca  inflammatioo  in  the  lungs, 
although,  where  there  ia  a  decided  hereditary  disposi- 
siiicn,  it  is  often  very  difficult  to  assign  any  immediate 
cause  for  its  invasion.  A  great  proportion  of  ail  the 
cases  appear  to  oiiginaie  from  Catanh,  so  that,  in  our 
moist  and  variable  climate,  wheie  the  csceH  of  civilisa- 
tion and  vaftncmrat  hu  ttmlcd  to  diminiah  tho  vigour  of 


the  natural  constitution  of  the  inhabiunts,  and  where 
many  of  the  modfi  (.ri.fL  arc  peculiai  'v  ^I'.iptetl  trji ru- 
der the  body  harilc  to  sutfer  from  the  state  of  the  at- 
mosphere P  litti  S  i  may  be  regarded  as  the  great  scourge 
of  the  ialaml.  ■  li  baa  been  caknlalcd  that  net  leaa  than 
SSfiOO  peraona  are  onnnally  destroyed  bf  It*  which,  if  we 
estimate  the  total  population  of  England  at  13,000,000, 
will  not  ht  very  far  short  of  ^  part  of  the  whole  popu- 
lation. When  the  disease  i  \i\  >  m  i:s  fully  formed  statCi 
itii  character  is  too  well  marked  to  admit  of  much  doubt 
or  uneenainiy  t  but  as  it  oQeil  ooeacs  on  in  a  very  gca- 
dual  manner,  and  aopervanao  upon  the  aifcctiooa  of  the 
chest,  it  ia  aometimea  dlllleatt  to  decide  upon  ita  pre- 
sence. The  cirrtimstanr;^  v.hi'rh  has  been  u'iually  had 
recourse  to,  as  fni  mins;  Ui-iguosis,  is  the  state  of  the 
expectoration,  wlieilierit  be  mutoiis  or  puiiilcnl;  but 
as  tliis  is  a  point  which  cannot  itself  be,  in  all  cases, 
very  easily  decided,  various  tests  have  been  cmplofecl 
for  thia  purpoae.  Upon  the  whole,  however,  we  ooQ' 
eelvo  that  an  attention  to  the  general  condition  of  the 
patient,  to  his  previous  constitution  nnd  hereditary  dis- 
position, arc  niijic  iniport.ira  than  ariy  one  symptom, 
and  will  )»eticr.\;!y  cr.able  lis  to  form  ,1  correct  jvidginent. 
Although  the  slate  of  the  lungs  in  Fhihisia  has  been 
carefully  examined,  and  the  appearances  which  they  ex- 
hibit very  minutely  detailed,  there  alill  remaina  much 
nocertainty  respecting  the  nature  of  the  proxlaiat0 
cause,  or  of  the  in.inner  in  which  the  excitiiifj  causea 
produce  the  clianiie  of  structure  wliich  the  |)jLi",s  expe- 
rience. Wlicn  we  examine  liic  iungs  afur  death,  we 
find  them  to  be  filled  with  hard  tumours,  called  tuber- 
clea,  which  aeem  to  be  compoaed  of  indurated  glandat 
thoae  are  at  firat  of  an  indolent  naturei  but  thef  acquire 
the  inflammatory  atatc,  and  proceed  to  aoppuratioOt 
when  tho  hectic  fever  comes  on,  anfl  the  tlistasc  assumes 
Us  characteristic  fe.iturcs.  Wc  have  already  spoken  of 
the  connexion  which  there  appears  to  be  between  Scro- 
fula and  Phthisis,  and  the  morbid  appearances  in  the 
lunga  may  aeem  to  confirm  the  idea  of  the  connexion) 
it  1lllla^  however,  be  acknowiedgod,  that  the  two  affcc- 
tkaa  do  not  bear  any  exact  ratio  to  each  other  in  the 
same  individual,  and  evei;  t'  -t  sotnc  whole  families  are 
more  disposed  to  Scrofula,  and  inhcrs  to  Phthisis. 

^^  itli  rcs|)fi;t  to  the  treatment  of  Phthisi^.  e  lnvr 
little  lo  oiTcr,  except  a  melancholy  narrative  ol  the 
iailure  of  all  the  plans  that  have  been  presented  to  tho 
pttblic.  Indeed,  to  thoae  who  have  witnoaaed  the  eonditkm 
to  wliich  the  Iun{>s  are  reduced,  after  they  iiave  mt- 
pericnccd  the  riMf^cs  n''  this  complaint,  it  can  excite 
no  surprise  that  ,.11  iUcinpts  at  cure  should  be  entirety 
unavailing,  and  must  impress  the  mind  wi'li  tin  lull 
convictiTi  that  it  can  only  be  in  the  very  earliest  stajjea 
thai  i  iy  relief  is  to  be  obtained  from  the  interposition 
of  medicine.  It  ia  therefore  to  the  fimMUitm  of  Phtbiaia 
rather  than  to  ita  rtire  that  we  are  to  direct  our  e#>rta, 
and  this,  if  it  can  be  accomplished,  must  Hrpi  n  i  wpon 
avoiding  the  exciting  causes,  especially  cold  aiii  ii.ois- 
ture,  and  still  more,  by  usinj;  every  means  for  lortily- 
ing  the  body  against  their  influence.  Warm  cloilung 
and  airy  rooms,  moderate  exercise,  regularity  in  diet 
and  in  all  the  habits  of  life,  may  do  much  in  preventing 
the  extreme  susceptibility  to  catarrh,  but  for  those 
whose  situation  will  admit  of  it,  and  w  ho  are  dis[)ostd 
to  make  so  great  a  sacrifice,  the  removal  to  a  warmer 
and  more  settled  climate,  is  the  only  efi'ectual  preven- 
tative. How  far  thia  ia  to  be  adviaed  when  the  (iisvaso 
tctoalljfMabUilied  hadf>  or  wlwt  atage  of  Pbtbiaio 
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atimiis  ui  a  chance  of  cure  bf  this  means,  is  a  question 
ou  which  ii  is  extieineiy  difficuU  to  decide;  and  there 
is  oo  polui  conceitiing  which  a  practitioner  teels  a  more 
puinful  duty  imposed  upon  him,  than  to  pronounce  the 
doom  of  hia-pctieat  to  be  irretocable}  by  diicoiiraging 
his  ramonlt  or  to  Mtbjeet  him  to  •  more  ptinfol  fate,  by 
seperating  bim  from  the  comforts  of  his  home  and  the 
attention*  of  his  ftiends,  without  a  prospect  of  relief. 
In  the  earlier  stages  of  Phthisii^  or  where  the  disease  is 
impeuding^,  wit  bout  the  luoga  being  acitMlly  diaor- 
ganized,  our  great  object  ia  lo  pcevent  or  eounMraet 
inftawlMifc  ood  fct  this  must  be  dooe  in  aooh  a  way 


MM  to  <Ha»lniab  the  ttrength  io  as  small  a  degree  as  poa- 

aiblc.  General  blood  letting  is  sometimes  admissible, 
bat  it  be  always  had  recourse  to  with  caution; 

ve  may  with  lesa  basard  employ  topical  bleeding,  if 
the  pftia  of  tbo  cheat  aoti  aute  of  tbo  pulie  aeem  to  in- 
dicete  iC|  end  atitl  niare  btiatort,  vMcb  are  pflrhapa  the 
most  powerful  remedies  that  we  possess  in  this  disease. 
We  mast  endeafOttr  to  allay  the  cough  by  mucilagi- 
nous mixtures,  to  which  small  quantities  of  opium  may 
be  added,  and  we  may  eudeaTour  to  aliay  the  lever  by 
diaphoretics)  but  we  must  proceed  with  great  caution 
m  iheMbttiaiatrationof  any  a«bat«»ce  that  ia  intended 
10  act  ttpoa  the  capiilariea  of  the  akb*  ia.  eonaeqoence 
of  the  tendency  to  profoic  perspiration,  which  always 
exisui  in  the  latter  stages  of  Phthisis;  the  same  remark 
applies  also  to  t;ic  bovvels.  How  far  any  benefit  is  to 
be  expected  from  sedatives  is  still  a  controverted  ques> 
tion ;  for  altlKKlgh  we  apprehend  there  can  be  no  doubt 
of  the  advantage  which,  ia  occasionaUy  derived  iraai 
digitalis,  in  cartain  InAumnatery  atatca  of  the  chest, 
^  r:  we  are  not  disposed  to  expect  much  from  it  where 
tnc  structure  oi  the  lungs  is  affected.  As,  however, 
we  have  no  means  of  nscenainitjg  when  this  crisis  hr  s 
-actually  occurred,  a  cautious  employment  of  digitalis 
Tr>:iy  be  generally  admissible;  but  it  should  elwijra  be 
given  in  small  doses,  and  we  think  it  m«r  he  ntattmed 
■a  a  general  principle,  that  if  fW  bMMit  he  qbtdned 
IfODe  amall  due*  of  thia  medidnei  we  are  not  to  hope 


for  any  advantage  by  increasing  the  quantity  ;  on  the 
contrary,  we  sliould  expect  that  its  deleteiious  opera* 
tion  would  he  induced,  with  all  its  train  of  distreaaiog 
consequences.  When  the  hectic  is  fully  eaid>]iahe^ 
fwchtng  ia  to  he  attempted  but  the  palliative  treatment, 
and  for  thia  we  must  refer  to  the  remarks  that  we  have 
already  offered  on  the  subject.  It  only  now  remains 
for  us  to  sooth  the  termination  of  life,  by  diminishing, 
as  far  as  lies  in  our  power,  the  various  sources  of  un- 
eaaineaa  that  from  time  to  time  riso  up  to  distresa  the 
patient.  Every  candid  practitioner  will  confeu*  that- 
tMyond  thi%  he  can  have  no  expectation  of  obtaiaiog 
the  least  relief  from  the  aid  of  medicine ;  and  it  is  a 
duty  which  be  owes  to  himself  no  less  than  to  his  pa* 
ttcnt,  to  refuse  bis  consent  to  any  of  those  exptirtineots, 
which,  with  whatever  pretensions  they  may  be  sup> 
ported,  muat  bo  re^rded  aa  the  offapring  either  of  de* 
HiaioD  or  of  enpiriciani.* 

Sect.  VI.    RaeAUi*.  RUketi. 

Another  disease,  which,  like  Phthisis,  is  supposed  to 
be  nearly  allied  to  Scrofula,  if  not  to  be  a  mere  modi* 
hcation  of  iii  ia  JUoketa.  It  wouid  aaem  to  liave  firat 
made  Ita  appoataooe  in  laodeni  tfmea,  far  it  la  too  re« 

markable  in  its  symptoms  to  have  been  overlooked 
and  there  is  probably  some  reason  to  believe  tli.u  it  is 
nut  riii.v  so  frequent  as  it  was  half  a  ct;iti::y  ago.  It 
is  cssenlially  a  disease  of  the  bones,  in  which  they  in- 
CMaae  in  bulk,  and  at  the  same  time  lose  their  firmness, 
M  at  not  to  bear  the  weight  of  the  pwta  nttnclied  to 
them  without  being  bent  out  of  their  natural  -fisrm.  It 

makc'i.il'^  first  appcsi ancc  at  early  ai;e,  airi  cnnti- 
;'ucs  until  aoout  the  peirod  ot  puberty.  Duiiiig  lliiS 
imcrval  the  pjiuofu  lUtti  rs  Imni  tlse  immediate  effects  of 
the  distortion  that  is  produced  in  various  parts  of  the 
body,  as  well  as  from  irregularity  io  the  different  or* 
ganic  functiooa,  and  eapecially  in  thoa*  of  thn  digeaiive 

aanai  ao  na  le  Induce  a  great  degree  emottioB 
dehiiitjt  wliich  not  anneqnentlf  nffect  thenonul 


•  The  causes  of  Pulmonary  Consumption  sre  not  cxactiv  the  ssme  in  this  country  and  i.rcat  Untains  ^V'ilh  the  increase  of  nuinu. 
t'setnrin|f  ettsblishmenis  in  England  we  find  sn  increase  of  the  evils  which  induce  pulmonary  disorders,  and  of  these  evils  scrofula 
msy  properly  be  considered  among  the  principal.  In  the  United  States  scrofula  is  comparatively  UtUe  knovn   but,  while  we  admit 

my'he"niS5H^Sottia'iMM^  ia  dNnTu^ ' 

iaipcapiietica  ia  the  nsa  of  aidcRt  driak,  pndolber  species  of  diasipstioti.  A  common  caUrrb,  especially  if  <r«^uently  renewed,  may 
he  piMed  at  die  head  of  the  causes  of  the  disorder  in  thia  counliy  :  it  is  one  of  thoae  causes,  too,  which,  while  it  attracts  the  least 
attentioo,  eommonly  does  the  greatest  mischief.  Pidnonaiy  comumption  has  little  sisociation  with  bxmoptyais.  Indeed,  this  form 
of  disease  ts  br  more  freqoentty  preceded  by  catsrrfaal  andpoeoaionic  ioflummatiofl  than  by  haemorrhage  from  the  lungs ;  snd  even 
ia  those  case*  where  hcmoptpit  praeedes  pabnonaiy  e^wnnption,  inflammation  of  the  Ituigs  is  usually  antecedent  to  both,  and 
demands  the  esrly  sttention  ui  physicfaM 

The  inflsmmstory  character  of  ptdmomnr  consumption  cannot  be  too  eonstantly  kept  in  view,  and  the  treatment  indicated  for  the 
removslof  other  inftaromatory  -AfTcctionsoi^the  cbesi  will  be  found  to  be  most  successful  >n  this  morv  inaidmiu  dt&cue.  in  the  Quar> 
teH^  Reports  on  the  ditewse  of  the  cit)  of  New.York  the  writer  has  already  noticed  the  point  of  practice.  "  We  have  in  msny 
inttance^  eniploved  blood.lctting  with  the  most  huppy  effects,  in  many  cases  of  incipient  PhUlitu,  even  where  strong  hereditary  pre. 
£ii|Mwii'roii  existed.  Inderd  we  arc  induced,  from  »ome  late  observstions  on  the  subject,  to  express  tbe  opinion,  that  in  the  com- 
■en^mcnt  of  Phthisis,  -m  in  peripncumony,  blood-letting  is  not  sufficieatlv  employed,  but  is  too  frequeiiilv  tirgle<~lei!  iini  1  ■,],;; 
laflimm^ton  has  to  far  extended  thai  supjiurdition  becomes  inevitable.  Nor  do  physicians  in  (general  appear  to  liHve  been  sutbciently 
stientive  in  descni.ing  the  symptoms  charactrriatic  of  the  first  or  inflammsiury  stage,  anii  mn^,  ,  juentiy  have  been  re^prdless  of  that 
sctive  aoiiphloeistic  treatment  which  alone  can  prevent  the  tuberculous  or  suppurative  stag^.  In  as  much  as  suppuration,  or  a  pum- 
Int  secretion  from  the  lungs,  neeessarily  implies  preceding  inflammation,  we  conceive  too  early  attention  cannot  be  given  to  the 
pscnwnitory  aymptoms  which  snnouncc  the  inflaauBstory  atage,  but  (Vhich  ate  frequently  so  ineoonderable,  being  seated  in  the  lesa 
seaMhlri  th*  ecllahHr  portion  of  the  iwm.  AM  both  pby*<«ia»  ^'^'^  patient  are  alike  regardless  of  die  present ^yMpiam^  and  ef  tba 
eooeaqoeaces  towlkb  they  lesd.  imSiat  therdbi^  or  tiuting  to  syrups,  anodynes,  pectorals,  ptissns,  or  the  lOelsnd  nwas,  to allsy 
Uto  backing  eough  snd  pains  in  the  dieat,  which  Indieata  the  first  approach  of  the  tUsease,  we  esraeotly  leeennend  the  same  aeiire 
ticaitmevit,^  btood-letting,  bfisters,  and  other  meanaaf  dimintthing  excilement,  aa  ate  employed  hi  dw  tlcaMent  of  a  plettrtsy,  or 
any  other  actite  inflammation ;  and  wa  emld  add^  in  eeaiiaiathm  of  thia  view  et  the  anbical,  inanr  reoant  aaaM^  le  whim  the  piaa> 
tiaefa^  recommended  has  been  atteiM  VfOlheMthncMal  i«mIII.»  J^.  MMtd^rndFUhnflMimtli^'  lee  aba  JM. 
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■s  well  as  the  corporeal  faculties,  unci  ultimately  pro- 
ceed to  a  fatal  tcrmirution.  When  the  disease  ass>unes 
a  less  acute  form,  the  powers  of  the  conslitution  finally 
overcome  the  violence  of  the  disease  ;  but  the  dcformi- 
tj  of  tbe  bones  still  continues;  «nd  when  it  hM  affected 
the  trunk  of  the  tiedy,  it  often  materiiUy  detanf^  sotno 
of  the  functions,  and  leaves  the  parts  in  a  state  from 
which  they  cin  never  afterwards  rerovtr  thcmbelvcs. 
The  cause  of  Rickets  is  not  yet  ascertained  ;  many  of  the 
circumstances  which  tend  to  induce  Scrofula  seem  also 
to  filTOur  the  appearance  of  Rickets ;  but  we  are  dispo- 
sed to  regsrd  ibem  es  distinct  coin|d»ints,  because  we 
do  not  pereeive  thst  the  aymptoms  ere  necessarily  con- 
nected together;  but,  on  the  contrary,  that  they  com- 
monly attack  certain  individvials  separately,  and  arc  not 
convertible  into  each  other.  The  affeclion  is  (;enerally 
thought  to  be  hereditary,  yet  the  tendency  is  not  so  ob- 
vious in  this  caMi  li  in  Semiili,  or  in  Pbthiaia;  and  we 
perpetaslif  observe  csunplet,  where  e  ^oKte  member 
of  a  feniily  is  diseased  witnout  «nf  otbcr  suffMnip  from 
it.  The  proximate  cause  of  Rickets  appears  to  be  a 
chan^^'e  in  the  physical  and  chemical  conatiluiion  of  the 
bones,  the  animal  matter  whi  ti  circrsinto  their  com- 
position being  probably  in  a  morbid  statSf  and  the  earthy 
Uatier  either  deficient  in  quantity,  or  altogether  want- 
ing t  bot  in  what  way  these  chaiigM  are  offiDctedt  or 
bow  they  follow  from  the  exciting  cause,  we  are  alto- 
gether unsble  to  explain. 

Wc  have  very  little  to  offer  respecting  the  cure  of 
Hickets,  more  than  that  wc  must  adopt  every  means 
which  lies  in  our  power  for  removing  the  supposed  ex- 
citing caiues,  and  for  promoting  the  general  feeallb. 
The  disease  seldom  exhilnta  any  inQammstwy  ^mp* 
tomf,  so  as  to  render  fal«eding  necessary ;  bat  the  de> 
i-angement  of  the  digestive  organs,  and  the  torpor  of 
the  alimcnfai  y  canal,  make  inirgativcs  an  essential  part 
of  the  trcatmcru.  Tn  these  tonics  and  stimulants  may 
be  occasionally  added;  but  wc  do  not  conceive  that  any 
great  benefit  is  to  be  'derived  from  them,  unless  where 
iho  appetite  is  particularly  defective,  and  when  the  bowels 
are  hrooght  into  a  natural  state.  Still  less  confidence 
do  wc  place  in  any  of  those  remedies,  which  have  been 
from  time  lo  time  oflercd  to  our  notice,  as  possessing  a 
; n  :  i  c  effect  ill  Rickets,  such  as  phosphate  of  lime,  upon 
the  principle  of  supplying  the  deficiency  of  this  sub- 
stance in  the  bonosi  or  the  carbonate  of  ammonia,  for 
neutralising  the  supposed  acid  in  the  bloody— remediea 
which  we  believe  will  be  found  <s  useless  in  practice  as 
^VG  apprehend  them  to  be  incorrect  in  theory.  It  is  a 
difficult  point  to  determine  upon  the  means  that  ou^ht 
to  be  adopted  for  counieracting  the  mechanical  defor- 
mity that  arises  from  the  state  of  the  hones.  Perfect 
rest  In  the  horizontal  posture  has  been  recommended  ; 
but  in  very  young  children  this  is  almost  impossible  to  be 
strictly  adhered  to,  while  the  want  of  exercise  is  itself 
a  nieans  of  increasing  the  tendency  to  disease  ;  i>or  in- 
deed docs  it  appear,  that,  with  all  our  care,  wc  arc  able 
to  prevent  the  hones  from  being  distorted  by  the  action 
of  the  muscles  that  arc  attached  to  them,  or  by  the 
weight  of  the  diFereiit  parts  preming  upon  each  other. 
Upon  the  whole  it  may  be  deairable  to  recommend  the 
horizontal  in  preference  to  the  erect  posture  during  a 
part  of  llic  e!ay  ,  I)Ut  wc  should  not  sacrifice  to  this  sys- 
icni,  the  benefit  that  may  be  supposed  to  arise  from  llic 
general  salutary  iiilliicnce  of  air  and  exercise.  It  ap- 
pears to  be  agreed,  that  the  mechanical  cootrivancos 


for  supporting  or  straigbteuing  llie  limbs  arc  not  of 
mticb  use  ID  Rickets. 

Smt.TII.'  agfUtUb, 

The  treatment  of  this  disesse  is  eonridered  as  rsther 

falling  under  the  province  of  the  sLt.re  i  than  of  the 
physician,  yet  it  oflers  so  many  curious  su  i^ecu  for  spe- 
culation, ami  1  i'.lIvcs  so  many  interest  in  quesiiona  of 
pathology,  that  wc  cannot  pass  it  by  in  our  system,  al- 
though exclusively  appropriated  to  the  practice  of  me- 
dicine. Noiwithstandiog  Syphilia  ia  a  disease  of  the  ' 
most  frequent  occurrence,  and  one  that  has  engaged 
ttic  attention  of  medical  men  for  ^on  e  centuries,  there 
are  many  very  important  points  rtspcciing  it  which  still 
remain  undecided.  The  first  accounts  that  wc  have  ol 
the  unequivocal  symptoms  of  Syphilis  appeared  about 
tbe  end  of  the  I5th  century }  but  how  it  was  prodBeed>  « 
or  from  what  quarter  of  the  world  it  proe«cd6d|  are  not 
yet  correctly  ascertained.  The  disease,  in  its  mdhtaiy 
form,  is  communicated  by  the  actual  contact  ofparta 
previously  infected,  which  necessarily  happens  most 
frctjticntly  to  the  generative  organs,  and,  independent- 
ly of  tlieir  situation,  it  is  probable  that  their  structure, 
as  possessing  a  aurfiwe  covered  by  a  thin  cuticle,  and 
furnishod  with  secreting  glands,  is  peculiarly  liable  tat, 
receive  tbe  infectioa  The  first  symptom  is  a  local  ul« 
ccr,  tn  whirh  the  n:\me  of  chancre  has  been  applied, 
ami  uliicli  secu.s  io  oc  altogether  a  local  affection  ;  but 
it  is  a  property  of  the  chancre  to  generate  coniagious 
matter,  which  is  capable  of  being  absorbed,  and  uf  con- 
Isminating  the  system  at  large.  Besides  the  local  sy« 
philitic  ulcer  or  chancre,  there  is  another  form  of  vene> 
real  infection,  in  which,  without  any  wound  or  breach 
of  the  cuticle,  a  mucous,  or  s-cri-t.n?-  •:tirfirr,  bc.^oinrt, 
inflamed,  and  exudes  a  large  quaiitity  ot  scmi  pui  uln.i 
matter,  which  has  the  property  of  inducing  the  fame 
state  on  a  similar  mucous  surface  with  which  it  is  in 
contact ;  to  this  the  name  of  Gonorrhoea  has  been  ap- 
plied. It  haa  been  a  much  disputed  question,  in  what 
manner  these  two  affections  are  related  to  each  other, 
whether  they  arc  distinct  disca  ^c<^.  i  r  whether  they  ori- 
ginate from  the  same  poison  iu.ihg  experienced  some 
modiRcaliuns,  or  assume  a  difTcrent  aspect  from  Ihc  ilif- 
fereni  nature  of  the  parts  to  which  it  is  applied.  Upon 
the  whole,  perhaps  the  most  decisive  facts  are  in  filvour 
of  the  diversiqr  of  tbe  two  diaeaaes ;  but»  at  the  aamo 
time,  we  must  remark,  that  some  suthors  of  the  first 
eminence  profess  ttic  '  trary  opinion.  It  would  be 
inconsistent  with  thi  tj l  ief  ai  ^i  general  view  which  we 
jirofess  to  take  i  f  die  iii*  |crt,  to  detail  all  the  symptoms 
of  this  proteiform  disease,  which,  as  it  aflTccls  a  great 
variety  of  parts  and  structures,  and  attacks  indiscrimi* 
natcly  all  constitutions  and  temperaments,  exhibits  * 
greater  diversity  of  appearances  thsn  perhaps  any  other 
complaint  to  which  the  human  franx  is  a!  iii!;;..jiu;s  If 
the  local  ulcer  be  not  cured  by  the  aiij-i  c .priali;  f  enadica, 
and  if  means  be  not  taken  It  jntvcut  the  contamination 
of  the  system,  a  portion  of  the  infectious  matter  is  taken 
tip  by  the  lymphatics,  and  seems  to  be  carried  Into  tbu 
mass  of  tbe  circulating  fluida.  In  its  passage  along 
these  vessels  It  usually  aflbcts  some  of  the  glands,  pro- 
ducing in  them  tumours,  which  are  styled  buboes,  and 
afterwards  abscesses,  which  partake  of  the  same  infec- 
tious nature  with  the  original  chancre,  and  still  farther 
contribute  to  tbe  geocral  diffusioo  of  the  disease.  When 
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the  Mttem  becooMt  io  this  VMnner  eowpleldf  eoMaml- 
mted,  there  are  certain  parts  of  the  body  which  are  pe- 
culiarly disposed  to  matiifest  the  presence  of  the  poi- 
son* and  in  these  ii  exhibits  itself  in  a  imiror  m  order  of 
succeaaion,  Ii  first  appears  in  the  rnticous  membrane 
of  the  throat  and  &ucei)  producing  an  inflanumtioo  and 
•uperficial  ulceratioo,  which  icrounatM  io  sn  eroiioii 
and  lo8i  of  siilwtmcet  so  at  nattrially  to  iajuio  the 
form  and  organization  of  the  part.  About  the  saroe 
time,  various  portions  of  the  skin  begin  to  exhibit  tite 
effects  of  the  disease ;  brown  or  copper-coloured  spots 
make  tbeir  appearance,  from  ^«hich  a  quantity  of  mat* 
tcr  exudes,  which  concretes  into  a  scurf.  This,  when 
U  laJJa  off,  is  succeeded  by  another  scar^aod  to  on  on* 
nljK  length  tiilceratloa  is  estsbiished.  The  imtt  set  of 
symptoms,  or  the  next  order,  of  parts  that  is  infected, 
la  the  periosteum,  and  the  various  appendages  of  the 
bores;  these  become  thickened,  and  at  length  give  rise 
to  painful  tumours,  called  nodes,  until  the  structure  of 
^  bones  themselves  is  finally  disorganized.  There  are 
eeatain  bones  which  seem  peculiarly  disposed  to  suffer 
by  the  syphilitic  poison,  especially  the  small  bones  of 
the  palate  and  the  nose  ;  and  when  the  disease  has  got 
firm  hold  of  ihc  constitution,  they  are  entirely  corroded, 
so  as  to  causj  a  tj;real  defect  in  the  8pecc!i,and  the  most 
.dreadful  deformity  of  the  countenance.  Along  with 
those  symptoms,  which  are  all  more  or  less  of  a  local 
imiare,  although  depending  upoa  the  Moetal  diffusion 
of  ihe  poison,  the  powers  of  the  coMUtotion  begin  to 
jSBftrttbe  appetite  fails,  emaciation  and  loss  of  strength 
ensue, hectic  supervenes,  and  the  disease  terminates  fa- 
tally. These  symptoms  are  usually  recognized  as  the 
effects  of  chancre,  and  it  has  been  a  much  disputed 
whether  a  similar  train  of  compliunts  can  be  in- 
bf  the  poison  of  gonorrhoea.  ThU  we  are  dis> 
posed  to  decide  io  the  negative ;  but  we  do  so,  as  in  the 
former  case, in  opposition  to  the  judgment  of  many 
persons,  who  are  thu  best  able  to  decide  upon  the  sub- 
ject. Whatever  opinion,  liowcvcr,  wo  may  form  re- 
specting the  coDlamination  of  the  system  by  the  natter 
of  gooorrhcesitboidlammation  with  which  it  is  attend- 
ed has  the  power  of  esleodine  itself  along  the  urethral 
and  the  doets  connected  with  it,  thus  producing  tu- 
mours of  the  neighbouring  gbnds,  and  especially  of  the 
testes.  The  tumours  thus  formed,  unless  the  inflam- 
matory action  be  subdued  by  proper  applications,  may 
-j|iygj>ed.to  suppuration ;  but  the  matter  thus  generated 
jHioiaK  appear  to  be  capable  of  contamination  tlM  ays* 
tem  at  large ;  at  least  this  is  the  opinion  of  those  who 
Kgard  the  poison  of  gonorrhoea  to  he  different  from 
flpet  of  chancre,  or  the  proper  Lues  venerea. 

,TWs  very  general  outline  of  the  leading  features  of 
Syplulis  will  be  sufficient  to  prove,  that  many  difiicul- 
tica  attach  to  the  pathology  of  the  disease,  and  we  ahati 
tnd  that  there  is  not  less  obscurity  with  respect  to  its 
treatment.  And  this  docs  not  arise  from  the  same  cir- 
cumstances which  \vc  meet  with  ih  the  management  of 
other  diseases,  depending  upon  the  obstacles  that  pre- 
sent themselves  to  our  researches  into  the  operation  of 
medicines  on  the  living  body;  but  here  we  have  tocnrauD* 
ter  tbo  most  direct  contradiction  of  evidence,  and  we  are 
.caUod  upon  to  decide  between  the  opposing  opinioos  of 
tlnse  who  might  be  supposed  to  possess  the  most  unex- 
ceptionable means  of  ascertaining  the  truth.  A  contro- 
versy has  subsisted  for  some  time  on  the  question,  whe- 
ther the  same  general  remedies  were  necessary  in  go- 
iMRluBa  as  in  GhBiicre»  a  questioo  which  is  oovioasly 


eoonected  with  the  eontfoversy  respecting  the  identftjr 

of  the  infection  generating  the  two  varieties  of  the  dis- 
ease.   With  respect,  however,  to  the  proper  syphilitic 
poison,  and  to  its  constitutional  sympioms,  under  what- 
ever form  they  manifested  themselves,  there  was,  until 
rery  lately,  but  ooe  opiniont  thst  the  only  remedy  is 
mereniyt  the  sole  qaaslioo  for  consideration  beingi  in 
what  way  this  medicine  should  be  exhibited  so  as  to 
produce  the  least  injury  to  tlie  constitution.  Everyone 
agreed  that  mercury  possessed  a  specific  power  over 
the  venereal  poison, — that  no  other  medicine  possessed 
the  same  power;  and  so  firmly  was  this  opinicHi  estab- 
Ushedf  that  it  was  esteemed  a  sufFtcient  disgnosdc  off  the 
preseneo  of  the  disesse,  where  the  symptoms  assnmd  n 
doahtflit  aspect,  that  they  yielded  to  the  action  of  this 
remedy.    But,  notwithstanding  the  supposed  invaluable 
property  of  mercury  as  an  anti-syphilttic,  practitioners 
were  aware  that  it  is  a  substance  which  possesses  an  un- 
favourable effect  upon  the  system,  if  used  in  too  large 
a  quantity,  and  it  was  admitted  that  in  certain  cases,  it 
waa  a  qnestfam  of  extremely  difficult  solution,  whether 
certain  mofbid  appearances  were  to  be  ascribed  to  the 
disease  itself  or  to  the  remedy.    Still,  however,  no  one 
thought  of  calling  in  question  the  indispensable  necessi- 
ty of  mercury  for  the  tme  ol  Syphilis;  and  the  injurious 
effects  which  it  seemed  occasionally  to  produce,  were 
attributed  either  to  some  idiosyncrasy  in  the  constitu- 
tion of  the  individual,  to  the  injurious  admioistratioD  of 
the  remedy,  or  to  the  improper  management  of  the  pa> 
tient  while  under  its  influence.    A  few  years  ago  some 
practitioners  of  eminence  bejjan  to  take  a  different  view 
of  the  subject;  they  conceived  that  there  were  certain 
afifcctions,  which  had  always  been  classed  as  syphilitic, 
in  consequence  of  the  mode  in  which  ihey  werO  OOOIintt' 
nicaied,  and  the  general  a^ct  of  their  synptonSt  but 
which  were  capable  of  being  cored  witbouc  mercury; 
from  this  circumstance  they  concluded  that  they  must 
necessarily  be  of  a  different  nature,  and  they  accordingly 
termed  iliem  pseudo-syphilitic.  It  then  became  a  point  of 
great  importance  to  form  a  diagnosis  between  these  cases 
and  those  of  genuine  Syphilis;  for  not  only  was  the 
Pseudo^yphilis  curable  without  mercury,  but  it  seemed 
to  be  even  aggravated  by  the  use  of  this  substance.  As 
the  investigation  continued  to  be  pursued,  opinions  arose 
that  were  still  more  remote  from  those  that  had  been 
formerly  adopted  ;  it  was  now  advanced,  that  mercury  is 
not  essential  to  the  removal  of  Syphilis  itself,  aod  far- 
ther, that  a  constdsiable  part,  if  not  the  whole  of  the 
constitutional  symptoms,  sre  reslly  the  effect,  not  of  the 
disesse,  but  of  the  deleterious  operation  of  mercury.— 
We  state  these  points,  not  as  articles  of  our  own  faith, 
for  wc  confess  our  scepticism  upon  the  subject,  but  as 
what  have  received  the  sanction  of  great  authorities, 
end  this  not  of  mere  theorists,  but  individusls  who  hsve 
been  actively  engaged  in  the  detaila  of  practice^  whose 
testimony,  had  it  not  counteracted  all  our  former  expe- 
rience, and  opposed  some  of  the  opinions  which  seemed 
to  stand  upon  the  most  incoiiiroverliblc  evidence,  we 
should  have  been  the  most  disposed  to  receive  without 
hesitation.    It  seems  that  wc  must  regard  the  pttblio 
sentiment  on  this  quesiioQ  aa  now  in  the  .progress  of  a 
great  revolution,  the  resolt  of  wMeh  it  Is  impossible  io 
predict ;  after  various  oscillations  of  opinion,  we  shall 
perhaps  rmally  settle  in  a  medium  state;  we  shall  pro- 
bably find  that  there  are  either  different  kinds  of  venereal 
infection,  or  that  it  undergoes  certain  modifications,  which 
cntso  it  10  be  Mfferently  acted  upon  by  the  same  remc- 
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4rt  or  to  require  different  remedies  Tor  its  rcmovaU— 
The  feiwrsl  iiid  indtacriminatc  use  of  mereurjr  we  mijr 
aafelf  pronounce  to  be  improper,  and  when  we  comi- 
dcr  the  quantities  in  wliicli  H  has  Uctu  [;ivcri,  with  so  lit- 
tle regard  to  peculiarity  of  conJtuniioii,  or  dilTcrcnces  of 
temperament,  we  can  scarcely  doubt  iliat  its  effects  have 
been  almost  at  injurious  as  those  which  would  have  re* 
suited  from  the  ravages  of  the  disease  which  it  was  in> 
tended  to  cure.  Yet  we  should  be  acting  in  oppoaitioo 
to  the  concurring  testimony  of  the  whole  medical  pro- 
fession for  some  ages,  were  we  not  to  allow  of  the  speci- 
fic effect  of  mercury  over  that  form  of  Syphilis  which 
tttaallf  preaentt  itself  to  our  notice,  so  that  we  may 
Tcntara  to  aaaert»  that  if  we  are  to  give  up  this  point, 
there  U  DO  OM  poiilioa  io  the  pnctice  of  medielM  whkh 
muitnotbefHprdedMfUapaliblo.  For  reeioiia  which 


have  been  alrcai!y  stated,  we  shall  not  enter  Upon  the 
conaideratioa  of  the  mioiu  local  forms  of  the  disease  ; 
and  while  auch  a  aehlsm  exists  respecting  the  effect  of 
mercury,  it  wouhl  be  premature  to  enter  upon  any  [la- 
thoiu(;ical  speculations  respecting  lite  mode  nf  its  opera- 
ration.  We  shall  only  observe,  that,  independent  of  its 
anti-syphilitic  powers  its  action  on  the  various  organs 
■eema  to  he  that  of*  stimulant,  increasing  their  natural 
powers,  whether  of  absorption,  secretion,  or  cxcrctinni 
as  well  as  the  vital  functions  of  contractility  and  sensibi- 
lity.  We  know  not  liow  this  stimulating  propctty  can 
have  any  inBuence  over  the  neutralisation  or  expulsion 
of  the  syphilitic  virus ;  wc  see  no  connexion  between  the 
two  effects,  nor  can  we  conceive  of  the  nature  uf  the  rela- 
tkn  which  they  bear  to  each  other.* 


*  On  a  sulijcct  of  such  importance  sut  tint  of  Venereal  contiiUinta,  the  Anicriciiri  editor  ii  induced  to  offer  the  following  eatract* 
from  an  Es^jiv  uh  Mercury,  by  Dr.  Franci*,  the  preaent  I'rofcunor  of  Oosietric*  m  tlic  Univtrsily  of  the  Mate  of  ifewTork.  For  fur- 
ther obseivaiiona,  tlie  reader  i«  referred  to  the  American  Medical  and  l'hilu!iu|)liiral  Ui^g-ister,  vols.  iii.  and  ir.  Axaa.  Eo. 

"  Arnoni^  the  prineipal  advanta^^  which  the  corrosive  sublimate  possesses  over  tijuc  of  every  other  preparalian  of  mercury  ate, 
that,  judiciously  administered,  it  is  particularly  mild  and  safe  in  ils  operation,  wdl  ailmit  of  :i  niorc  extensive  uM?  in  all  the  vnrioos 
fomw  o(  lues  venerea,  and  subject  the  patient  to  Icvlt  inrDimjinuticR',  t)i.it  it  readilv  liiIlts  mtu  the  j^ent-nil  c.rculiition,  becomes 
miscible  with  the  several  fluids  of  the  body,  the  soonest  arrc.it's  the  progress  uf  the  ro.-npluHit,  and  elimii>*te»  the  morbid  matter 
Aflou^h  those  emunctories  best  calculated  for  that  purpose  th.<i  it  supersedes  the  r... n  sii:)  nt  s.J.v :itiijn,  by  its  action  on  M  the 
accretions,  and  by  promoting  especially  the  cuticular  discharges,  and  the  evacuation,  tVoTii  Uit  kidiu  s  that  it  is  the  only  ;>reijar»- 
tion  to  be  depended  on  in  those  pecuuar  habits  of  body,  so  susceptible  to  become  saliv.i'cil  by  cvcrv  mhcr  tVirm  uf  mercury  m  in 
use :  that,  in  ita  ultimate  effects  upon  the  constitution,  it  is  attended  with  comparatively  no  injury .  These  facts  arc  indeed  truly  im- 
pottaot,  and  many  of  them  are  gnntcd  by  those  who  altogether  reject  the  use  of  this  preparation. 

**  It ia  not  a  nttJe  unfortunate  for  the  advocatcaof  other  corobinatioos  of  mercury,  that  die  objectiona  which  have  been  brought 
•gainst  the  corroaive  sublimate  are  so  dkaiBular.  It  baebcca  assigned  as  a  reuon  agiuM  the  preparation  itaelf,  that  it  baa  Ciiled  oTita 
salutary  effecu  by  being  given  in  too  amaJI  doses.  By  some  its  anti'Vanercal  proper liaa  are  said  to  be  lost  oa  acoount  of  iu  too  rca- 
dilreamBf  ihectttienlBrdiseksigej  by  otheia  it  is  owing  to  its  defSeetive  setkM  on  the  secntioBS  of  the  skin  sad  aientli.  B/same 
his  admitted  to  be  benefleial  In  the  primary  stage  oT  the  disease,  and  by  others  it  is  eoaleaded  that  it  Is  eslenlated  to  reniHtv*  oidy 
Mfiondary  aymptoms.  It  isslao  declared  that  it  la  violent  and  uncertain  in  ita  operation,  and  that  it  does  not  render  the  cure  perma- 
nent Some  of  these  obja^tiona  are,  indeed,  weighty,  and,  were  they  welt  founded,  would  fitlly  justify  the  abandonnient  (  I  ih^»  peculiar 
combination  of  mercury  i  but  if  the  least  reliance  la  to  be  placed  upon  the  experience  and  obaarvstioa  of  those  who  have  employed 
the  corroaive  aubKmate  with  the  most  diaintereated  and  honourable  views,  and  solely  to  determine  upon  ita  nnti-vcnereal  powers, 
evidence  auflicient  to  prove  the  fallacy  of  these  objections,  and  ilerived  from  induhitablc  sources,  mig^t  he  addurcii  I  he  testimony 
of  Ur.  bocher,  of  the  Vienna  hospital,  is  so  full  nud  cipiitit,  tlut  it  wore  jh  omiHsion  not  to  inseri  it  Havinjj  witncsscil  -.iie  ■•  finrrid 
calamities,"  arising  fr'im  sjilivalion  ami  other  abuses,  whicli  existed  in  that  institutimi,  in  the  managt'mcnt  ot  venereal  paticn'.s,  npon 
the  recommend;4i lun  ni  Vmi  ten,  lie  made  trial  of  tlic  corr  isivc  sublimate.  From  the  year  17.j4  to  l"r-2,  he  cured  hy  it  no  let* 
than  four  lhous.iTid  cr^ir.  hundred  and  eijjhty  persons,  -n-Uhcul  iiulucing  lalivation  ;  and  testifies,  that  '  no  pervir: .  died,  ur  txpcri- 
enced  the  least  painful  and  dungerous  symptoms,  in  con^ieciucnce  ot  ttiis  remedy.'  In  the  cases  in  which  the  siiinc  prcp:ir;ii  mi;  was 
recommended  by  Fringlc,  the  cures  that  were  effected  were  permanent,  and,  from  the  repeated  experience  of  many  other  distia- 
guiahed  pncdimeni,  the  aama  iiaek  eoaued.  Moka nobis  eaempla  visasbit  hiia  venerea^ aMuoino  aebliaaio eonoatvo pcrfbctb 
sanalx. 

«  To  enter  iMo  a  oonaideiBtlon  of  the  trcatmefl*  ef  the  saiioQa  qrmpMma  wkieh  chscaeterise  1^ 
asore  coninned  state,  is  not  deemed  naessmiy,  nor  will  it  here  be  atteasptcd.  Fully  convinoad,  as  tha  writer  i%  of  the  deetdei 
arfrsBilatfB  whiah  the  eonesive  sebliatatCf  ss  sn  anti-venereal  remedy,  possessei,  in  most  cases,  over  othat  meteutial  ptepatatioM^  he 
csnnnflnitirsr  adding  a  fewfinther  observalionik  for  the  pirpoae  of  recommending  to  more  genend  use  this  eombinatioa  of  mereury. 

«  A.  very  forcible  reason  why  a  preference  ought  to  be  given  to  the  corrosive  subhmate  as  an  anti-venereal  remedy,  ia  the  mildnesa  of 
to  operation,  when  compared'  with  most  other  mercurial  preparations.  In  the  mind  of  the  judicious  prsctittoner,  there  need  exist  ito 
apprebenaions  of  the  severity  of  ita  wtion:  few  articles  of  the  materia  medica  can  be  more  readily  aoeommodated  to  the  pecubar 
condition  of  the  patient,  and  the  nature  and  stage  of  tlie  disease.  The  evidence  of  its  mildneaa  rosy  be  adduced  from  the  salutary 
effects  wliich  it  producea  in  the  constilutioi)  of  delicate  children,  and  even  of  infants  In  not  a  single  instance,  within  the  recollec- 
tion of  Ur.  (loaack,  haait  ever  been  follow  ed  by  pernu  ious  cnmcijuences,  though  long  cmpfuyr  d  by  him.  In  many  cases  in  wliidi  the 
patient  Uhoured  under  some  hereditary  taint,  obstinate  cuI:iiruus  eruption,  or  uther  symptnms  indicating  an  alterative  course  of 
remedies.  Tlie  de.'stnictive  effects  which  have  been  mentioned  a.*  altend;nj^  its  administration,  siu  h  as  c\r<-vM\r  a'ld  irniatmn  of 
the  stomach  ind  tjowchi,  headach,  fever,  &.C.  m»y,  in  certain  r.-i>tjs,  urise  I'rutn  sointj  peculiarity  of  constitution  obnoxio'.ii  to  mcixurial 
remedies,  but  are  doi;l)lless,  in  general,  to  be  attributed  either  lo  ihe  irn;ir^j;u  r  y  rrpunition  of  the  corrosive  sublimate,  or  to  its  hav- 
ing been  given  in  undue  qusiitity.  It  has  been  asserted  that  tliii  mcrcun.il  i  particularly  in  juriuns  to  those  labouring  under  pul- 
monir^' affectiona.  That  thia  oojection  ia  ideal,  or  rather  that,  of  all  ni- n  ' nul  preparations,  it  applies  with  least  force  against  the 
corrosive  sublimate,  must  be  evident,  upon  considering  the  general  operation  of  Una  form  of  mercury.  Every  combination  of  tbta 
mineral  lay  prern  mora  nr  Iris  injiiriniii  in  the  forming  stage  tif  nawnMiitioni  tm  anwHint  «f  fhr  srtn  r  inflammation  wbieb  ia  Ihea 
preaent,  and  dw  addltiqeal  irritation  attendant  upon  meiminal  aeden.  Vw  H  maybe  laid  down  as  s  general  principle,  that  weieaiy 
man  itsm  bijMriaas,  when  adminiatered  to  any  conaideiabia  extent,  during  the  existSMe  ef  bdlaasaiauon  and  febrile  ex^tcaaevl^  and 
hdhiu  tiie  emplevment  of  blood-letting,  or  other  evaeusnts. 

"From  the  mild  operation  of  the  corroaive  sublimate,  propeilr  prspared^  may  be  inferred.theutility  of  ita  employment  in  persona  og 
deScate  habit,  and  in  those  cases  especially  where  the  conatmraon  is  msterisgy  impaired.  In  cases  of  this  kind  its  exhibition  is  lt)l« 
loved  with  the  best  effects.  Thatt  the  tonic  powers  of  the  system  may,  however,  in  certain  instances,  be  so  far  weakened  as  to  render 
the  employment  of  every  form  of  mercury  not  only  ioefhcacious  in  the  removal  of  syphilitic  complaints,  but  productive  of  the  most 
distrcsstnif  symptoms,  and,  consequcndy,  that  the  use  of  the  oxygenated  muriate  will  st  times  be  the  cause  of  much  inconvenience 
and  rc  il  s  jfiering,  there  is  left  no  room  to  doubt  In  irregular  cxses  of  this  n.-ilure,  the  rt  minly  necessarily  fails  of  producing  its  ordi- 
rowy^b^^tal  efiiecis:  and  as  it  becomes  an  additional  source  of  irritation,  it  greatly  iitcreaajgijLhe  debj^^ which  already  prevaila. 
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Smu*  VIIL   ArafMlM*   Am  Srarvir*  sponLcmrsn  of  the  gums,  and  tixmorrhagc  from  the  ali- 

mcnury  canal.    It  is  one  of  those  diseases  in  which 
This  disease  is  chBracterized  bjr  general  muscular    the  soft  parts  of  the  body  seem  to  have  experienced  a 
debility,  by  hvid  spots  on  various  parts  fjf  the  hodj-,    morbid  change  in  their  physical  and  chemical  composi- 

to  ari*e  1«m  freqwnlly  from  the  oorraMv«  cubliiute,  but  sre  common  to  sU  mercurial  prepmlions.  For,  if  the  comtitution  hu  not 
thepQw«r  to  luppact  the  Mtkm  of  merout;,  viin  isthe  attempt  to  eliminate  from  the  syMOB  th*  vim  of  loeo  TCMMk  Bmmot,  in 
Ihtt  tmuneiit  or  cettnn  diwases  of  hot  clinateib  specially  in  unhealthy  situations,  it  is  not  u  nBOBminoii  pncllfi*  l»  nlMMilWiif  the 
'  *  *~  r  tlMirtK^B  course,  for  the  piCpoa»«feaabliiiff  the  conatitntimta  bears  Mttdm^ 


Ihe  c— iphhit  vpoa  tlw  mmt  prindple,  thait  icwMd  phjMsn  md  distinpiiibcd  writer,  Ur.  ChishoIiii»  muilaiiM,  thst  in  the  nui- 
nagement  of  disease  a  reduction  of  plethora  at  the  oomnencemeat,  and  the  augmentation  of  the  vis  vhftln  lb*  advancement,  are  to 
be  partkniarly  attended  to,  in  order  to  ensure  the  sucoessfol  administration  of  mercury.  Ur.  Ferriar  bsa  obaerved  instances  in  wliich 
the  venereal  disease  itg'-}f  :t%sijined  a  peculiar  character,  owing  to  debility,  where  the  debifily  so  far  prevailed  (hat  the  constitution 
bad  not  power  to  form  'j.  nuine  syphilis.  When  this  happens,  mercury  will  not  eflTeot  n  Cure.  *  Under  these  circumstances,* 
adds  Dr.  Ferriar,  *  I  have  advised  with  success  a  course  of  tonics,  wtthout  mcrcurj-,  to  mite  up  the  constitution  to  a  higher  lerei. 
Mercury  may  then  be  eapectcd  to  cure.' " 

Agsin,  "Thst  the  corrosiTe  suhlimi*'",  of  all  mercurial  preparation!,  soonest  affects  the  system,  and  arrests  the  action  of  the  venereal 
virtis,  isatruth  grounded  upon  the  cuncurraig  ejpe'n;ucf  i  t  tbe  most  distinguished  practitioners. 

'*  tt  is  bat  proper  to  Male,  tiiat  Uie  nreparauan  ul  mercury  now  recommended,  hss  been  employed  for  the  iaat  twenty  years  in  the 
privskte  practice  of  Doctor  Hoaack,  and  during  his  siteodance  at  the  Mcw-York  State  Prison,  New-Vork  Hospital,  and  the  A.lms-house 
of  this  city,  a*  physician  of  those  institutions.  It  hss  invariably  been  ftKind  to  be  the  remedy  best  calculated  for  the  removal  of  lues 
venerea,  binli  in  ■  f>n ruary  and  Micondary  itages;  and  not  a  »ingle  ca»e  is  recollected  in  which  the  cure  haa  not  heen  permanent. 
TImwc  injurious  etfeccs  upon  the  stomach  and  bowels,  which  are  ao  much  apprehended,  were  avoided  by  a  cautious  empKqrmenI  of 
the  medicine,  and  by  ■  due  eoniderktioo  of  the  peculiarities  in  the  ooostitution  and  state  of  tbe  pMieM*  ffHnn  tbis  form  of  metvmf. 


sa&tation  scarcely  ever  win  UMluoedi  and,  while  under  its  toAuence,  the  employment  of  tbe  deeeet.  giuiie.  et  emnpnTiL  was  fbtiiid 
~  innoMtoMat  nodin  tbeiecmiilHjpsuge  of  tb*  diMMt,  wbei 


«•  beaa  «Mellant«ii«iliMy  inrcoMt  OMat  nod  in  tbe  lecendaqp  suge  of  tb*  diMMt,  wbeM  Ike  ptient  lud  ben  ac|lwle4» 
when  nnpivpriefiH  in  the  cure  lied  been  eoamitted,  tt  «m  almit  Indlspensabte. 

"  Though  MMed  that  the  oiymuriate  of  merooiy  poiMMd  AdlclHin*  to  tbe  title  of  a  powerful  anti- venereal  remedy,  from  a  perusal 
of  the  testsnooy  pulAshfld  in  its  ihvour,  and  from  n  peiMMl  lwB»ledge  ef  tbe  result  of  several  cases  in  which  it  hsd  been  employed ; 
with  tbe  view  of  more  fully  determining  so  impotlMt  n  matter,  and  to  ascertain,  ss  fsr  as  pncticahle,  whether  the  objections  wliieh 
bave  been  stated  against  it,  particularly  those  of  Ibe  diltiBguiahed  Mr.  John  Pearson,  were  founded  in  reaUty,  at  the  suggestion  of  the 
writer,  the  use  of  the  corrosive  muriate  of  mercury  was  adopted  in  the  spring  of  the  year  1811,  in  the  New- York  Uospitsl.  Prom  the 
esteosive  charity  which  this  excellent  institution  affoTded,  there  was  abundant  opportunity  of  seeing  almost  every  form  of  this  disease, 
fromthe  more  mild  to  the  most  aggrsvated;  cases  of  recent  infcctifin,  .-in-l  '.hose  of  long  standing.  Af^er  a  careful  elimination  of  (he 
bistories  of  a  great  variety  of  cases,  a  selection  was  made  of  ^cmi  U  uf  v'l  sc  patients  who  were  affected  with  the  primar)-,  and  of 
others  labouring  Under  tbe  secondary  stages  of  tbis  disease.  'I'bc  corrosive  •ublimale  was  given,  in  some  instances,  in  the  torni  of 
the  spirituous  solution,  and  in  o'.her  instances  made  into  pills;  tbe  decoction  of  guaiiicum  and  sars^panlLii  was  employed  as  an  auxi. 
baiy,  and  occasionally  recourtc  was  had  to  the  application  of  the  hinsr  caustic ;  but  the  external  ujic  of  every  prep«atiua  (^mercury 
was  omitted  in  r.'  one  instance  were  unpleasant  effects  produced  by  the  action  of  this  mercurial  salt ;  and,  contrary  to  the  opinion 
entertained  by  Mr  Pearsui,  oi  the  efficacy  of  ibis  remedy,  the  result  of  these  several  cases  was  attended  with  complete  success. 

"  To  multiply  further  srguments,  or  ufler  additional  proofs  in  favour  of  tbe  oxygenated  mnriste  of  mercury,  does  not  seem  necessary. 
It  may  be  confidently  pronounce<l  a  safe,  convenient,  sod  efficacioua  remedy  in  lues  venerea.  How  far  a  too  ready  ao^iiesoence  lo 
Utemeeef  eulbarily  HQr  be  assigned  as  tbe  cause  of  tliat  wantof  confidence  in  tbe  viitues  of  the  cwwi»e  ■ublmste,  andof  ibnt 
eppffebeMti  «f  tteBcnieious  quslities  wbieb  at  present  nrafiOi  among  many  practitioners,  it  hiiaipoMihIcto  anewtahii  libendaak 
liMt  the  opibioee  er  Mr.  Pcanon  aic  tboae  elii^y  whitih.haM  been  adopted  and  reileniad  eteiy  aubsequent  writer  wbe  bt» 
eppoeed  tbe  use  of  thin  mereurinl  oomUnatlon.  But  the  sneeeai  attendant  upon  tbe  adainiamiion  or  tbe  osyrouriate  of  raereniy 
lurniahes  the  most  satisfactory  answer  that  can  be  given  to  thme  who  have  denied  its  efficacy.  Upon  the  successful  result  of  tbe 
caara  of  hies  venerea,  which  existed  in  the  N€\v  York  liospiial  in  1811,  the  corrosive  sublimate  ag^n  became  the  principal  snti-vene* 
real  remedy  in  that  extensive  establishment.  Thi^  form  of  mercury,  since  that  period,  has  also  been  in  general  use  in  the  New>Yode 
Alms-house,  in  tbe  treatment  of  syphilis  In  hs  dilTercnt  stages ;  and  in  most  instances  it  is  now  eroployedfor  the  same  purpose  by  fhO 
pbriicians  of  the  City  Dispensary.  The  obsen  aiion  and  experience  nf  the  writer,  during  the  lut  three  ycank  bl  a  number  of  OIM* 
qi.ivocal  cartes  of  Uies  veiiere:s  iiavc  tended  lo  corroborate  the  favourable  opinion  he  Tortnerly  expreaied* aad  Wdwe  bilB  ttl  reoOB* 
mend,  with  increased  confidence,  n  more  exterult- 1!  spplicai Ikk  nf  this  preparation  of  mercury. 

*<  Varioos  are  tbe  forms  in  which  tiic  currusi*  t  i  Inn'  I  no  j  n  used  in  the  different  stages  of  lues  venerea,  and  in  other  disordirs 
indicating  an  alterative  course  of  remedies.  ^  xi.  ri  jl  :ip[  luau<in,  in  tlie  form  of  ointment,  has  been  recommended  by  some  ;  but 
sgainst  this  ]iri  'n  -  many  furcible  objections  m  j.- nt  ;  •  ni  utrht.  The  intern;il  n^.  i  t  the  spirituous  solutionof  Turner,  in  »hich  the 
nroportion  oi  anlcat  spiciui  to  the  mercurial  .1^  rcnkitrkablv  snisll,  has  justi)  been  accused  as  the  source  of  much  iiiischief.  The 

(orniula  of  Van  Swieten  deserves  a  <! :  i   li  '  i  |  1 1  li  I'once  ,  fur  1  iit^  11.; u  ^tcd  qiiick.Mlvcr,  dissolved  in  spirits,  and  {-xhil/.i^  H  ^1 1  .:lii^..-s 
Uoiited  to  tlie  quantity  of  one^eighlh  ol  a  gram,  Uvo,  ur,  at  most,  tlirce  times  ia  twenty -four  hours,  seldom  produces  the  least  nauscs, 
or  sny  dcnngnaeat  of  the  atamach  or  bowels. 
*'  Tbe  oorrosrve  wbliiiwte,  ^ssoWed  ia  common  brandy,  in  the  proportion  of  two  giaina  of  tbe  aall  to  ooe  ounce  of  the  liquid,  is  a 


ealwahir  and  eoawideiit  pwyaalien  terdeiione  chlldrso,  IHMybe  ^vaiiirilhth(»  KTHMiiaalieljr,  tea  iiMleaveetened  water,  t« 
ibeainMnteftbrecorlbtirdropeloaehildoroneyear.aadniMidMfttm  time*  adq^t  and  te«artU«ft«e«rthtttnveBr8«ld.|iz 
or  eight  drape  three  tines  a  day.  After  its  employment  two  or  three  daf^  ibe  don  maj  he  inereaaad  to  ten  «r  twehe  ifrapa. 

«■  A  siilutionof  Ibe  oxymuriaic  of  mercury  in  common  <fiitilled  water,  wUb  the  additfamef  a  little  nnrialedamnMHU^  (■aiaaaoniae,) 
is  also  a  judsdona  end  safe  pbarmaceut}^  combination. 

*'  itut  the  heat  Ann  «fadmi«daleri*tgtiie  corrosive  sublimate  is  that  in  which  this  mercurisladt,  allied  bjaduUoRlritb  ibe 
«f  aaaMoiak liMde imoeaiaaa  vbb ibe  emmh  <jf  whrnt  hrr7,.A,  xn  )  then  dividedinto |>illa.  • 

Bi-  Oxyntiunai.  Hjdrarg. 
Muriat,  Ammon.  as  gr.  xt. 
Aq.  distiltst.  vel.  font.  5iss.  Solutioni  uddatiir 
'         Mils  medul.  sic.  ()  s. 

lit  flat  masaa,  in  pti.  cxs.  dividenda. 

"  Every  pill  ir,  I.. 1  7n-fii-r,p  ii-:v  rnntaini,  if  thr  materials  be  uniformly  combined,  the  eighth  of  S  grain  of  the  corrosive  subhtnste. 
The  dfi*e  can,  therefore,  ea-iily  lie  rt  giilaif  il  with  the  greatest  accuracy .  Of  these  pills  one  is  to  be  tjtkti)  every  nigh;  and  morning, 
tboiigb.  in  some  sggravated  cases,  snoilier  pill  n  a\  (>t  tnkun  at  tlie  inuldlc  of  the  day,  with  additional  advuiitagr.  In  tins  manner  a 
^narter  of  a  grain  w  this  prepsntion  of  mercury  will,  in  ordinary  cases,  be  taken  in  twenty-four  lioursj  and  in  the  more  severe  fonn 

V0&.XIII.  Past  I.  -  K 
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tion  ;  Tor  not  otilj  do  we  find  a  deprivation  of  all  the 
functions,  Ixit,  it  we  except  the  bones,  there  appeara  to 
be  an  ahdaiioii  in  the  nature  of  all  ita  coosiituenta, 
both  solid  «nd  floid.  The  escidog  caums  of  Scurvy 
■re  eeeerufneil  lo  be  an  thoee  cireuinstaiwet  irUeh  de- 
prive the  body  of  its  due  quantity  of  nutritioot  or  weak- 
en the  action  of  the  digestive  organs,  and  prevent  them 
from  completing  the  cffice  of  cliy  litication,  such  as  ex- 
crciae  and  fresh  air;  and  upon  the  »amc  principle  we 
find,  tint  wbktever  depresses  the  spirits  has  a  powerful 
iiiEiieiiGe  in  asBretnttioc  acorbotic  affcctioas,  Aa  ha 
mme  inportt, It  generaTlf  nakee  ita  appearance  among 
sailors  during  long  voyages,  when  they  have  been  for  a 
long  time  without  a  supply  of  fresh  provisions ;  but  pre- 
cisely tiie  same  &yiiiptoni5  have  made  their  appearance 
among  the  inhabitants  of  besciged  towns,  or  ainoti^;  ar- 
mies who  were  exposed  to  the  same  deficteocj'  of  fresh 
food;  and  from  e  limUar  canae  Scurvj  ia ;geoenJly  en- 
demic  in  Qreenhnd,  and  the  other  northern  coontrieai 
vlierethc  inhabitants  are  neccsssarily  deprived,  during 
the  greater  part  of  the  year,  of  all  vegetable  food.  The 
proximate  cause  of  Scurvy,  or  the  way  in  which  the  ex- 
ciiiiig  causes  mduce  the  symptoms,  has  been  the  subject 
of  much  speculation,  and  has  given  rise  to  many  paiho- 
knical  bjrpotbeaeai  all  of  which,  however,  we  apprehend 
will  prove  to  be  without  firondaiien.  The  afoiptoms 
which  arise  from  the  mere  privation  of  food,  do  not  cor* 
respond  to  tboae  which  form  the  leading  featurea  of 
Scurrjr,  nor  do  w«  know  in  what  waf  tke  peculiar  condi- 


tion of  the  soil  parts  which  conslltutes  llus  disease  can 
proceed  from  the  use  of  sailed  provi»ions,  of  impure  wa- 
ter, or  of  a  putrid  state  of  the  substances  received  into 
the  atomacK.  With  respect  to  the  theoriee  which  at* 
cribe  Scurvy  to  aooie  cbendcal  ehei^  In  the  blood,  auch 
as  a  defect  of  oxygen,  they  may  be  considered  as  alto- 
gether unfounded,  and  resting  entirely  upon  tlic  roost 
fanciful  analogic-; ;  and  although  the  old  hypothesis, 
which  conceived  the  fluids  to  be  in  a  putrid  state,  in 
deficient  in  evidence,  still  it  appears  to  be  leas  incon- 
alatcot  with  the  acknowledged  phenomena.  We  must 
tberelbre  consider  this  to  be  one  of  those  points  of  me- 
dical theory  which  are  not  yet  ascertained,  and  not,  as 
far  as  we  can  judge,  referable  to  any  general  principles. 
Fortunately,  however,  the  want  of  a  coiicct  theory 
has  not  prevented  us  from  acquiring  an  eQcciual  man- 
oer  of  treating  the  disease,  for  we  may  consider  Scurvy 
as  one  of  the  few  coaplaiota  for  which  we  poeaeae  a  ccr- 
l|iin  specific,  which  in  all  easee  removes  the  disease, 
provided  no  circumstance  intervenes  to  counteract  i;'; 
effects.'  This  remedy  is  the  citric  acid,  which  efl  u- 
ally  cures  Scurvy  almost  n,  i:%  worst  form,  ;  i  * :  ied 
only  that  we  have  it  in  our  power  at  the  same  time  to 
remove  the  exciting  causes.  We  find  indeed,  that  when 
we  are  able  to  aSbrd  the  patient  a  proper  suppljr  of 
fresh  vegetable  food,  the  sf  nptoma  will  generally  ^cld 
without  the  use  of  the  citric  acid,  although  this  will,  in 
all  cases,  contribute  to  expedite  the  cure.  It  doe»  not 
appeer  that  anf  other  acid  poeaeasee  the  same  power  In 


of  lues  venerea,  the  additional  eighth  of  a  grain.  laatanesa  lav  eeeer.  in  whkh  it  nagr  be  adviaable  to  adadniiter  half  a  cfain  daHy. 
Mr.  BcU  has  given  a  grain  of  the  corrmive  aubSnatd,  divided  hrte fear  or  five  doaeib  but  has  not  beensMeteeondaue  Hii  qsaatHy 

for  more  than  two  or  three  tinys  together. 

•■The  corrosive  lublimaie  to  the  umuunt  of  one  quarter  of  a  grsinaday,  and,  in  tune  cases,  sn  additional  er^th  oT  a  grain,  in  pills, 
may  be  contimied  ftir  » long  time,  w'uliout  producing  the  least  inconvenience  in  the  stomach  and  bowrls,  und  with  grctter  certaintjr  and 
more  bcrx-ficiiil  eflecl  than  Uic  same  rjtiantity  oi'this  salt,  in  the  form  of  (lie  spiriiuons  sohitiun  Tlie  use  of  the  corrouve  subhinate 
ought  to  be  contiDued  two  or  tliree  weeks  after  (he  disappearance  of  the  disease,  In  order  loore  etfeclually  lo  accomplish  n  radical  riire. 

"It  haaslreaily  been  observed,  that  the  oxygenated  mnriute  of  mercury  operates  more  readily  on  the  conitilutioi)  than  any  other 
form  of  this  mineral,  and  that  even  in  Very  anulJ  quanltty  it  •ooiiesl  arrests  tlie  progreu  of  venereal  symptoms,  and,  by  iu  general 
u  'I,  t'iiminxteii  the  poison  of  tlie  disease.  It  deserves  to  be  state«l,  that  during  the  use  of  this  preparation,  all  thoee  precautionary 
incMurcs.  with  regard  to  diet  and  regimen,  whkh  are  generally  recommended  by  writers,  need  not  be  regarded  with  the  same  acru- 
pulous  attention,  while  ia  the  use  of  the  conedm sublimate,  as  during  the  employment  of  other  mcreiirlBl  SMSdieiaeiw  For  as  the 
oorrasive  sublimet*  raidy  affects^  to  any  conaldenUe  degree,  the  salivary  glands,  those  subjected  to  Ms  use  an  aoft  fendcrcd  so  sua. 
ceptiUe  to  the  hiiusnae  ef  «ol4  and  the  phyaieian  b  seldom  under  the  neiceiiiqr  of  deviahtg  means  fbr  the  purpose  of  obvmting  the 
penddottS  eonaeqneaees  ef  assvation.  Instanees  ef  peculiarity  of  eooadtutian  amr  oeeer,  which  re(|nire  nuch  management  and 
discretion  In  the  use  of  this  remedy.  Mr.  Bell  haswhscrrcd,  that  opiatrn  have  not  the  same  influence  in  preventing  nn  iirKiiie  action 
of  the  oxymuriate  of  mercury  upon  the  stomach  and  bMCBlinal  eaoal,  which  they  eoramonlv  have  with  other  memiriul  preparaiions. 
The  linuled  experience  of  the  writer  has  not  in  any  case  corroborated  this  opinion :  on  the  contrary,  be  has  found  an  occasional 
recoorse  to  sinBll  quantities  of  opium  highly  serviceable. 

"  A*  some  one  or  more  irticlea  of  the  vegetable  king<lom  are  in  general  emplnyed  in  those  cases,  in  which  the  corrosive  suMIinste 
is  administered,  it  perhaps  would  not  be  irrelevant  to  examine  how  far  they  are  entitled  to  particular  confidence.  It  may  be  proper 
to  remark,  that  of  tlie  many  substances  which  have  liccn  employed  asauiilian'  remnlies  or  are  iiou  in  use,  the  //^t.-irji  g'uaiaci  and  the 
mdi.v  *ort  i;  .  I  V  ,i  .  '  niahiy  claim  the  first  notice.  They  are  acknowledged  to  he  useful  during  the  ailminint  ration  of  the  oxymu- 
riate of  men:ury,  in  cases  of  recent  affection  i  and,  in  the  seflondarr  symptoms  of  the  diieasc,  for  the  removal  of  the  evils  which 
have  taken  plnce  from  the  inj,,  i         employment  of  mercury,  he,  tiieir  salutary  operation  has  been  uniformly erleCCd. 

"  Tbe  compound  decoction  of  guaiacum  and  sanapardla  may  reacUly  be  prepared  in  the  following  maaner : 

Basor.  ligni  gualac. 

Rad.  sanapar.  fissae  sa.  Jl. 

Coq.  in  aq.  font,  tbiij.  ad  tbij. 

•'Of  this  decoction  the  above  quantity,  taken  warm,  oiiglit  to  be  drunk  within  the  twenty-four  hours.  Of  its  efliects  as  a  povverfvil 
kUerstivc  lor  the  removal  of  some  of  the  most  painful  s\ mptoms  fif  lues  venerea  and  obstinate  cutaneous  sfTections,  indiibuablc 
txl.lcncc  exists  in  tlie  pages  of  the  old,  and  in  those  of  the  rn'ist  eminent  modern  authors.  Dtirin);  a  period  of  mnrc  than  forty-fivo 
years,  its  virtues  fur  these  pur[ioHes  liave  b?cn  if^iod  in  the  practice  uf  that  learned  and  distingunthcd  phyatciaa,  Ur.  Samuel  BanI, 
and  f»r  more  than  twentv  vears  in  tlie  practice  of  Ur  D.ivid  Hooack.  Ita  salutary  properties  appear  to  be  owinff  chiefly  to  the  general 
excitement  which  it  produces,  atid  to  lU  action  iu  a  dtajilioretic  When  had  recourse  to,  while  in  the  use  <rf^  mercury,  paiticuUrly  in 
•he  tre  .tmcnt  of  those  cases  where  the  diaeaM!  isorioagcanlinttBnee,tepmeseinhMBi^uselii^lVproaMtiagthenaliiislte^encr 
which  the  corrosive  sublimate  poascascs  to  increase  the  eutieular  discharge. 

••Tbe  eompound  deeaelian  ef  the  gualseum  may  be  taken  with  weesss  Ibr  the  removal  ef  msny  of  the  morbid  effects  produced 

Sthe  improper  employment  of  the  wfihrent  preparations  of  asevouqr,  sad  Ibr  rsstoflog  the  constitution  to  iu  wonted  vigour.  Tbe 
vantagea  aiWag  ftom  the  use  ef  fte  0»  Mi  MjfMWflii^wdfcr  whkh  so  enormous  a  oeaiidsaidao  is  dsmenJed,  msjr  with  coafidenflo 
be  attiwuted  piindpalljr  to  the  aataspaiUla  wbieb  eoieie  iaio  ha  eeapoiitioa.'^ 
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Scnrty  wHIi  (be  cHiki  except  m  fiir  m  they  m»y  eon' 
tribute^  in  certain  sutea  of  the  digeetlre  Of|^IM|  to 

io  the  process  of  chjriificalion. 

We  D  jy  icnia:k,  in  connexion  with  this  subject, 
that  no  department  of  the  medical  profeasioD  baa  con- 
ferred more  benefit  upon  meokind  than  that  which  re- 
spects the  beelth  of  leeaaen.  To  so  groat  »  d^reo  of 
pcffeedon  ere  wo  airived  In  oveiy  pen  of  the  imtiA 
police,  with  respect  to  food,  clothing,  and  disciplhie, 
both  moral  and  medical,  that  scurvy  js  now  bccuinc  a 
comparatively  rare  occurrence;  the  long;eat  yoyagr^s  re 
mccomplished  with  Utile  risk  of  disease,  and  even  with 
less  injarf  to  the  health,  than  what  uauallf  happens  to 
tbe  saiine  ooiBber  of  meo  placed  under  the  ordtoaiy  eir* 
c«ani»aeaaorcinllire. 

SecT.  IX.    Hydro;.  H.  Dropiy. 

The  third  order  of  the  Faratrepses  consists  of  the 
Hydropost  a  set  of  diseases  wUch  appear  to  originate 
fram  an  aftaetlan  of  the  miovto  ? csaeb  bo|wg6»  to 
the  seroufl  mendnones  that  Ime  the  close  eavltles  or  tbe 

body.  These  ve'=,sels,  in  Mit  ir  natur.il  state,  secrete  a 
serous  fluid,  wliicli  tjLtu  kip  by  Lhc  absorbents  as 
rapidly  as  it  is  cisc harper! ;  but  in  certain  conditions  of 
the  system  these  two  operations  do  not  proceed  in  ex> 
MC  proportion  to  each  others  hi  consequence  of  which 
■n  accumulstioB  of  fluid  cnaucii  wblcih  produces  tbe 
fiseaics  to  qoestieo.  This  aeeaasolation  may  take 
place  in  the  cellular  texture,  which  pervades  all  parts 
of  the  body,  essentially  consisting  of  a  scriea  of  small 
cells,  thai  are  fLirmsIied  each  of  them  with  thOOppfOpfi* 
ale  apparatua  for  secretion  and  absorption. 

This  apoeiea  of  Drapay  baa  obtauMd  the  name  of 
Anaaarca*  andt  aceorffing  to  ctrenmiUMces,  it  either 
eatesWh  Aroo^  the  whole  of  the  cellnlar  texture,  or 
occupies  ccnain  portions  of  it  only.  Tbe  exciting^ 
causes  of  Anasarca,  as  well  as  of  Dropsy  in  funeral,  are 
various,  and  not  well  ascertained ;  it  ia  a  frequent  se- 
quel of  other  diseases,  by  which  the  vital  powers  in 
general,  and  a^efadly  tbe  contractility  of  tbe  mna* 
««lar  6hro»  np^r  to  be  weakened ;  it  is  also  induced 
by  other  deUlitatbig  causes,  as  excessive  evacuations, 
want  of  proper  nutrition,  over  fatigue  or  exhaustion. 
There  is  also  another  set  of  exciting  cauaes,  which  ap- 
pear to  be  more  of  a  mechanical  nature,  and  which  may 
be  all  referable  to  a  physical  obatraction  of  the  abeor- 
bamt  ecsaels;  and  tbne ia  a  tbhrd  aot  of  oxcidng  canios 
•f  drapSfy  which  are  not  strictly  to  bo  included  in  either 
of  the  preceding  classes,  viz.  varioos  circumstances 
which  impede  the  digestive  functions,  especially  struc- 
tural diseases  of  the  different  abdominal  viscera.  In 
some  caaea  iiuieed  these  affections  may  be  attributed  to 
the  preaaovo  of  the  parts,  when  thej  hecome  Indurated, 
upon  tbe  tfaaraclc  duet  or  the  tronbs  of  the  abeorbeots, 
but  to  other  cases  it  would  seem  to  proceed  from  a  consti- 
tutional cause;  tbe  Dropsies  that  are  produced  in  thia  way 
arc  [in[)cipally  those  of  the  cavity  of  the  abdomea,  to 
which  tbe  term  Ascites  has  been  applied.  There  ap- 
•eara  to  be  in  some  individuals,  wh«t  may  ba  cnllad  a 
Dropskal  Oiaihesis,  where  wrons  effoatont  to  one  o?' 
moto  parte  of  tbe  body,  ia  BaUo  to  take  place  from  eery 
slig:ht  causes,  or  pcfbapa  sriiboni  any  aadgnaMo  cawo 

wliatcver. 

The  proximate  cause  of  Dropsy  must  obviously  con- 
uat  either  in  increased  sectetioo  or  in  dinuoisbed  ab- 


two  atatci  can  exist  at  the  same  time;  we  hatre,  bow- 

ever,  considerable  difScolty  in  deciding;  to  ivhi-t  of  the 
two  causes  each  individual  case  shuulti  be  rclcrrtd,  or 
to  ik  iu  nil  Die  ill  what  manner  some  of  tiie  exciting  causes 
can  operate.  As  they  are  in  moat  cases  debilitating,  we 
might  conclude  that  the  deficienoy  of  abiorption  was  a 
more  frequent  ceeorranee  than  the  tscew  of  aecrMioii; 
and  the  treatment  which  is  found  most  sueeeesibi  in 
Dmpiy;  may  prr.brSly  scfm  to  countenance  this  idea, 
yet  It  must  be  acknowiedgtil  lljat  ilic  pathology  of  the 
disease  is  altogether  obscure,  and  that  we  have  no  direct 
facts  to  guide  us  in  our  decision.  One  of  the  most  re- 
marliabte  symptoms  in  Dropsy  is  the  change  which  is 
effected  inihoatato  of  the  urine;  it  is  much  diminished 
in  quantity,  and  is  altered  to  its  quality ;  the  proportfon 
of  the  watery  pari  io  the  aolid  contents  being  considera- 
bly reduced,  bo  «s  lo  render  it  thick  and  hijjh  coloured, 
and  to  cause  it  to  deposit,  as  it  cools,  a  copioui  sediment. 
In  some  cases  of  Dropsy  the  urine  has  been  found  to  co- 
eguiate  by  the  applicatMO  of  heat,  provtog  that  it  con- 
tMOa  a  portion  of  albamcn;  and  aatho  nreicnee  of  albu- 
men hMbeen  conceived  to  inAeate  a  mfferent  condition 
of  ihe  '.ystcm  from  that  which  prcvailainthe  m'^-rc  ordinary 
kuiii&  of  Dropsies,  cotiiiidcrable  importance  has  been  at- 
tached to  thi^  C11  cumstancoi boib  to npatbologiealnndn 
practical  poiot  of  view. 

In  attempting  to  euro  Dropqr  we  are  Irat  lo  toqniro 
whether  the  diaeaie  bo  ptfanaty  or  aymptomade  %  nod 
if  we  condodo  it  to  be  only  aymptomatie,  we  are  of 
course  to  apply  our  remedies  to  the  removal  oF  ti  e  o-\- 
ginai  disease.  But  when  thia  cannot  be  accompiislied, 
or  ^  iu-n  u  e  arc  not  able  to  detect  any  primary  affec- 
tion, we  must  direct  our  attention  to  the  Dropsy  itself; 
snd  the  two  obvious  Indicationa  will  be,  to  remove  tlio 
effused  fluid  and  to  prevent  its  re-accumulation.  The 
effoaed  Bold  may  be  removed  by  puncturing  the  cavi- 
tiea  which  ccri'ain  it,  and  thus  mechauicalty  discharg- 
ing it ;  but  iliis  seldom  affords  more  than  mere  tempo- 
rary relief,  as,  while  the  same  constitutional  disposition 
remains,  the  water  again  rapidly  accumulates,  and  it 
aemetimea  even  appears  that  it  ia  ^Bfbsed  in  Isrger 
quantity  than  before,  and  that  the  general  health  is  in* 
jured  by  the  operation.  It  must  also  be  remarked, 
that  dangerru^  c  nscquences  occasionally  ensue  from 
the  punctures,  which,  however  carefully  tnade,  are  dis- 
posed to  assume  the  gangrenous  state,  from  the  f>;eble 
condition  of  the  vital  powers.  We  must  therefore  at« 
Mmpt  to  remove  the  effused  fluid  through  the  toter^ 
vention  of  internal  remedies,  and  of  theae  the  most  ef- 
fectual are  aucb  as  produce  an  increased  action  of  some 
of  the  excretory  organs,  especially  the  intestinal  canal 
and  tbe  kidney.  In  consequence  of  that  intimate  con- 
nexion which  subsists  between  all  parts  of  the  aystem, 
we  find  that  if  by  any  means  we  produce  an  increased 
"discharge  liiom  one  orgeo,  all  the  rest  eeom  to  bo  oii> 
cited  in  the  same  manner.  What  is  the  exact  nature 
of  this  connexion  we  are  scarcely  able  lo  ascertain,  but 
•  we  are  li  jujii.ted  with  the  effect,  and  wc  luvt-  frc-. 
qnent  opportunities  of  employing  it  with  advantage  in 
the  cure  of  disease.  We  have  stated  that  purgatives 
md  diuretica  are  the  two  claaaea  of  modiciiies  which 
are  mnnily  had  recourse  to  for  removing  eollectiana  of 
serous  fluids,  when  effused  into  any  of  tbe  cavities  of 
the  body  ;  and  it  ia  accordingly  to  these  stibstancea, 
and  especially  to  the  latter,  \\c  \:t.Mt\i\\\  lui.,k  for 
the  cure  of  Dropsiea  of  all  descriptions.  W.bcn  we  are 
aUo  to  prodmce  dm  dciired  effect  upoa  tbe  Iddaeyi  wo. 
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indec !  stMom  fill  in  tccomplisiiing  our  purpose,  but 
it  unlortunatcly  liappena  that  there  is  rvo  class  oi  medi- 
cines that  is  ao  Hooertain  and  appar^mlf  to  capricious 
in  tbcir  operation  aa  diuretica.  Th«  nurobar  of  artidea 
tint  bavtt  been  emplofod  Ibr  thia  purpoaa  b  very  cooai* 
derablr,  and  they  arc  so  vcrjr  different  in  their  r^ttttre  and 
sensible  piopcnics,  that  we  can  scarccljr  conceive  ihcni 
to  act  upon  tlic  same  principle,  or  even  to  produce  the 
same  ciTccl  upon  the  bodjr.  Many  of  them  indeed,  it 
may  be  concluded,  are  entirely  inartt  and  hare  ac> 
quired  their  r«puiatioO|  aoldjr  from  mmm  •ccideotai 
circoinatance ;  but  there  are  etiwra  of  dbvioaa  activirf, 
although  even  of  iliese  it  is  not  easy  to  say  in  what 
matincr  ihcy  art,  or  how  substances  of  such  different 
qualities  can  <  i  ntluce  to  the:  vjuu-  end.  Tiie  medi- 
cines that  are  esteemed  the  most  efficacious  diuretics 
•r*  squills,  digitaHtt  cream  of  tartar,  and  certain  pfC> 
parationa  of  mcreittj.  Of  tbeae  ibc  aquiU  ia  the  om 
which  ia  the  most  certain  in  ita  eff^ts,  and  wWch 

Steni'!  'o  he  ^ppliratilc  to  '.he  n'catc;!  varic'y  '~,r  cases. 
So  that  ur.lt^.b  i:icre  be  some  pcculiuuly  in  the  consti- 
tution, v*  I  ir  h  prevents  us  from  administering  the  me- 
dicine in  proper  quantity,  or  some  structural  disease 
Wiiich  counteracts  its  operation,  it  seldom  idla  in  in* 
cieaung  the  flow  of  urine.  Th«  mrictiet  of  Oioptf  ia 
which  the  squill  is  thought  «>  b«  the  moat  uaeful  are 
Aanasarca  ^i.c!  Ascites.  Digitalis  is  a  medicine  which 
possesses  great  power  over  the  system,  but  which,  al- 
tliough  occasionally  very  beneficial,  manifests  its  dele- 
terious eiTects,  and  becomes  decidedly  injurious,  if  it 
bo  employed  improperly  or  in  excessive  -  quantity. 
When  ira  consider  the  mture  of  the  primary  actioB  of 
aquilla  and  digitalis,  we  can  aeareely  suppose  thet  thef 
operate  upon  the  same  princip!?-,  yet  us  we  arc  not 
able  with  any  degree  of  prcci*;^^:  lo  explain  the  nature 
of  their  operation,  we  et  t  (xiUl  c-  a  I  most  entirely  by  mere 
experience,  in  determining  upon  the  individual  cases 
for  which  they  are  each  of  them  more  peculiarly  adapt- 
ed. The  variety  of  Diepiy  celled  Hydrotboraxt  in 
wMeh  the  eavHy  of  the  chest  f«  the  seat  of  ihe  dlaease, 

has  been  generally  corrrivrtl  m  l.r  the  o:ic  in  wfiir'i 
<lif»iialis  is  most  servtci-ablc  ,  aiiu  u  j,-:cLd  iha;  a 
Jaiis^uid,  or,  as  it  ii  metaphorically  teuyic:.  a  ixlaxcd 
habit  and  a  phlegmatic  temperament,  is  better  adapted 
ibr  the  exhibition  of  this  medicine  than  %  ceBMitoilon 
of  an  opposite  description.  The  aopcrtartrate  of  pot- 
ash has  been  apohen  of  by  many  respectable  practi* 
t'  1  I  ^  as  a  powerful  diuretic;  and  tiicrc  arc  other 
iui.;:  j.,  salts,  prii>cipally  those  into  the  composition  of 
vbich  tfie  tartaric  and  acetic  acids  enter,  which  arc 
generally  supposed  to  possess  the  eflect  of  promoting 
tlie  action  of  the  kiJneyt  h«ttll<^  ere  alt  of  uncertain 
operation.  When  they  prove  eocGOiaftil  in  iocrcaaing 
the  quantity  of  the  orine,  they  commonly,  et  the  aem* 
lime,  act  as  purgatives;  snd  it  may  be  tiuestioncd 
whether  they  are  to  t>e  considered  as  any  titiiig  more 
than  mild  hydragogues,  the  peculiar  property  of  which 
is,  to  cause  a  copious  wstery  discharge  trom  the  mu- 
com  aorface  of  the  intestines,  in  which  the  urinary  or* 
ffeD*  may  also  pertake.  We  have  sufficient  ciidcnGe 
of  the  effect  of  mercury  as  a  diuretic,  bat  it  may 
probably  be  referred  with  more  propriety  to  its  opera- 
tion as  a  general  stimulant,  than  to  any  specific  action 
upon  the  kidney  :  and  this  opinion  appesrs  to  be  coun- 
tenanced by  the  fact,  that  the  use  of  mercury  in  Drop- 
it  principally  as  an  adjuvam  to  other  substaiKes, 
lor  eximple  to  iqiiiUa  end  difiinlii.  If  tho  hypothetiaL 


be  not  loo  mcclianical,  we  may  ie(;dt  I  mercury  as  a 
siimulani  to  all  the  secretory  organs,  probably  in  pro* 
portion  to  their  degree  of  vitality,  or  their  connexian 
with  the  circulating  ^atom  i  hot  that  ita  operetioo  m^ 
be  more  pariienlarly  directed  to  any  one  of  them,  by 
being  united  with  a  medicine  which  acts  vpecifically 
upon  the  part  ;  of  this  we  hare  an  illustration  io  what 
we  observe  with  respect  to  purgatives  as  well  as  diure- 
tics. Perhaps  the  only  cases  in  which  we  can  coo* 
aider  mercury  as  having  any  direct  effect  in  the  rO> 
Bovai  of  Dropayi  ia  where  the  diaeaae  depeoda  npon 
the  enlarijement  of  aome  gfandnlar  part,  rither  by  the 
constitutional  derangement  as  connected  with  the  di- 
gestive organs,  or  merely  by  its  mechanical  pressure 
upon  the  great  trunks  of  the  absorbents;  the  power 
which  mercury  is  conceived  to  possess  in  discusung 
glandular  tumours,  being  independent  of  its  aetion  on 
the  kidnqp.  Aa  to  the  aocond  indication  in  the  cure  of 
Dropsy,  to  prevent  the  f«*«ceomulation  of  the  fluid 

after  it  ha?  been  rem -nvefl,  all  thiT  cnn  bt  ?iifl  en  this 
point  may  bt  mcmutu  ia  uic  ij.j^lc  Uiicciiunot  adopting 
every  means  for  improving  the  general  health,  we  mast 
avoid  the  exciiiog  causes,  and  we  must  endeavour  to 
strengthen  thedigeatiire  organa  by  temperance,  excreiiei 
preaerring  en  open  Mate  of  the  bowcii^  and  bj  the  proper 
cxbibidan  of  tonics. 

After  these  general  remarks  on  Dropsies,  as  constitut- 
ing an  order  of  diseases,  we  must  proceed  to  make  a 
few  ubiLUMiii  us  u{X)n  the  diffirent  genera.  Concern- 
ing Anasarca  we  have  little  to  add  to  what  baa  been 
said  sbove,  either  as  to  its  symptoms  or  ita  etire  )  fbr 
aa  it  ia  iJie  moat  noiveraal  in  iM  leatf  ao  it  preeeBtf  m 
with  the  fewest  pecuHarMea  With  respect  cither  to  Its 

symptcims  or  its  trcatnicnt.  Pur^'a?ivc5,  cxhi'iitc-J  ac- 
cording to  the  strengiLi  and  coiisuiuijun  cl  lUc  patient, 
of  which  the  neutral  salts  and  the  hydragogucs  will  pro- 
bably be  found  the  roost  appropriate,  are  sometimes  alone 
tflie  to  effect  the  removal  of  the  effusion.  If  these  fail, 
«e  praceod  to  diuretica,  of  which  aquilla,  in  combinetioB 
with  calomel,  suggeat  theraseltree  ea  tho  firat  to  be  tried. 
Along  with  tlic";?.  nr  TTiThcr  cnnijilttc  the  cure  after 
ibcy  have  accuiti jiliilied  liicu  ubjcct,  we  must  have  re- 
course (o  the  same  kind  of  tunic  treatment  which  is  em- 
ployed in  other  diseases,  whcic  the  strength  has  been 
much  reduced. 

Ascites  is  a  more  formidable  diaeaae  than  Anamrea« 
at  it  generally  depends  upon  a  atmctursl  affection  of 
some  of  the  abdominal  viscera,  or  upon  a  Io-j1  dtrangc- 
ment,  which  is  out  of  the  reach  of  medicine,  or  is  con- 
nected with  some  other  morbid  condition  of  the  sys- 
tem. The  disease  is  characterized  by  distention  of  the 
abdomen,  in  which  the  fluctuation  of  a  fluid  may  be 
distinctly  perceived,  and  to  thia  local  aymptom,  which 
properly  conaiittites  the  dieeaae,  we  have  alweya  con- 
siderable disturbance  of  the  system  generally,  less  of 
appetite,  and  torpor  of  all  the  organs  concerned  in  the 
function  of  digestion  ;  the  iisu.il  deficiency  of  urine  oc- 
curs, and  aa  the  disease  advances,  the  strength  fails, 
the  flesh  wattes,  and  uitimstely  hectic,  with  complete 
nirophy,  supervenes.  Heaidea  other  cavsca  of  nneiHi* 
ness,  the  patient  suflbra  greet  dfstreas  fVom  the  mciw 
bulk  of  the  abdomen,  whicb  is  oftf-'i  '»o  large  as  rna- 
tehaily  to  itrterfere  with  the  various  vital  and  org:ii.ic 
functions,  especially  the  respiration  and  the  circula- 
tion. The  fluid  is  usually  effused  in  the  general  cavity 
of  the  peritoneum,  but  io  some  cases  it  Is  cootaincd  in 
n  pintei  cyst  i  in  these  imttaces  tlM  cooatitutiooal 
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•f«  pam^  toss  urtrentt  at  (be  ttfeetka 
■J  he  anpiMMd  to  pracccd  irom  Mm*  ctitae  ■ 
local  nature,  which,  tt  its  coanncncemont,  ht* 

but  little  effect  up  r>  ihc  system  at  large.  It  is  indeed 
principally  from  itic  proportion  which  the  general  beatu 
to  the  local  symptoms,  tliat  we  are  to  form  our  judgment 
icspcctiog  (he  seat  of  the  effused  fluid,  whether  it  be 
cseyMed  or  not,  a  fact  of  some  cooaequence  in  (he  treat* 
meat  of  the  diaaaioi  and  one  of  vaiy  great  importance  in 
its  progooslt. 

In  treating  Ascites,  tlic  only  point  to  be  considered, 
in  addition  to  the  general  ])iincipieB  which  wc  iiavc 
laid  down  above,  respects  thr  proprietj  of  discharging 
the  water  by  an  opvraiion.  Where  the  tumour  is  very 
hrget  end  where  it  seems,  by  its  meclianical  tnlki  to 
injure  the  action  of  any  of  the  functions  that  are  essen- 
tial to  life)  we  occasionally  find  it  necessary  to  punc- 
t  <T  c  the  sac,  but,  fur  the  most  part,  we  derive  little 
permanent  bcoc&i,  and  it  wouiti  appear  thai  we  not 
unfrcqucntly  bring  the  disease  more  rapidly  to  a  fatal' 
tttnaination.  Ascites,  when  tt  proceeds  from  a  struc' 
Intel  diaease  of  anjr  of  tke  abdominal  viscera,  whieli  ia 
one  of  its  most  frequent  oatnea,  can  only  be  effectnalhr 
treated  by  the  employment  of  those  remedies  which 
act  upon  the  diseased  organ  ;  and  it  must  be  confessed 
that,  in  these  cases,  our  prospect  of  success  is  very 
limiteiL  A  cautious  u»c  of  mercury,  in  combination 
viih  aqnilla,  ia  perhaps  the  best  remedy  that  can  be 
tried  t  but  it  witi  be  often  found  beflbcttiali  and  a  n- 
riety  of  occurrences  almost  daily  present  tliemseives, 
which  will  dentand  our  attention,  and  oblige  uato  awerve 
from  any  regular  plan  of  treatment  wbicb  we  may  vish 

to  adopt. 

Hydroihorax,  or  Dropsy  of  the  chest,  is  characterized 
by  difficulty  of  breathing,  which  is  increased  in  the  lio- 
fteonul  pasture,  by  diatmbcd  aleep,  palpitation  of  the 
heart,  irregularity  of  the  pulse,  and  frequently  by  ail 
the  symptoms  of  general  Dropsy.  Sometimes,  by  cer- 
tain nnotions  of  the  body,  or  by  ccriaiti  postures,  the 
presence  of  the  fluid  in  the  chest  may  be  perceived  by 
tbe  patient  himselfj  and  it  may  be  felt  by  the  practi- 
tianer,  when  he  employs  a  pecgliar  method  of  atriking 
the  chest,  or  pressing  upon  the  contiguous  parts.  The 
imnicdiatc  cause  of  Hydiothorsx,  like  that  of  Ascites,  U 
generally  a  disease  of  some  of  the  viscera  ;  and  a«,  from 
iia  local  aitaaiionk  it  ia  mere  connected  with  the  fonc- 


arbich  are  essential  to  tlfe,  its  prognosis  is  more 
nofaTOUmbie.  It  has  been  generally  supposed  that 
this  apecies  of  Dropsy  is  more  peculiarly  adapted  for 
the  administration  of  digitalis  than  any  other  remedy ; 
a  c!rcum<5tance  which,  if  correct,  may  perhaps  be  ex- 
plained by  the  power  which  this  remedy  possesses 
over  the  circniation.  When  we  determine  to  proscribe 
thia  anbitancei  it  should  always  be  done  with  tbe 
greatest  cautioa ;  and  if  we  do  not  find  it  to  be  useful 
ader  it  has  been  taken  for  a  short  time,  we  are  not  to 
expect  any  benefit  rrom  the  farther  continuance  of  it; 
fur  were  wc  to  persevere,  we  should  probably  expe- 
rience its  deleterious  eCfecta.  Purgatives  are  always 
indicated  in  Hydrothorax,  and  the  operation  of  tbe  va- 
rious oeutral  aatta,  «a  being  the  least  atimulatiog,  and 
at  the  aame  time  possessing  the  hydragogue  property, 
we  conceive  to  be  the  most  appropriate.  It  may  be 
doubted  whether  blisters  or  other  rtnicdics  applit;d  ex- 
ternally to  the  chest  can  be  of  any  avail  in  this  com- 
p'aitit ;  and  with  respect  to  the  opcratio.i  for  discharg- 
ing the  fluid  by  an  artificial  opening,  besides  the  objec- 
tiooa  that  were  vrged  against  the  aoalogQas  practice  In 
Ascites,  are  have  here  the  addltteoal  objection,  that  it  la 
more  difficult  and  painful,  that  it  is  less  easy  to  ascertain 
the  unequivoc;il  existence  of  water  in  the  chest,  and  that 
the  subjects  of  ilydroihorax  nre  more  frequently  pcrsoits 
advanced  in  life,  of  a  bad  habit  of  body,  or  debilitated  by 
other  diseases,  and  therefore  ieaa  likely  to  derive  any 
iMoefit  from  tbe  fiaeharge  of  the  fluid,  than  many  of  the 
subjects  of  Ascites,  so  that,  upon  the  whole,  we  abonld 
conceive,  that  it  can  only  be  under  a  very  rare  combina- 
tion of  circumstaneea  tliat  tbta  operation  ehould  ever  bo 
recommended. 

With  respect  to  the  other  kinds  of  Dropsy,  we  bavo 
already  given  an  account  of  Hydrocephalus  among  the 
diseases  affecting  the  head ;  for  althoogh  it  may  be  cor« 
rectly  placed  among  the  Hydropea  in  a  nosological  sys- 
tem, yet,  in  a  pathological  and  praeticsl  point  of  view, 
it  more  properly  comes  under  the  Neurose?.  The  Hy- 
drops pericardii  is  a  disease,  the  existence  of  which  it  is 
difficult  to  asceitain  before  death,  and  for  Which  we  have 
no  appropriate  remedie%  while  tbe  other  genera  that  have 
been  cnumented»  ao  fiur  aa  their  treatment  ia  eoncemed, 
fall  under  the  pro^nce  rather  of  tiie  surgeon  than  of  tbe 
physician.* 


*  Dropsy  ia  stilt  a  diaease  of  freqaent  occurrence  and  lamentable  fatality :  the  ibeorica  concerning  ila  eansea  aad  nature  have  been 
M  various  and  coffjccloial  aa  the  mean*  proposed  for  its  removal.  Menee  the  moat  Aaaimilar  articlce  of  the  Maletia  medica  have  at 
diAerent  times  been  recommended  aa  certain  remedies  for  the  cure  of  thin  disease,  in  ita  various  fbrma.  It  aeema  consonant  with  otir 
viewa  of  the  animal  economy,  both  in  health  and  in  disease,  la  cuiisidc-r  Dr<ji|)i<y,  \n  a  great  mujunty  uf  iiutuncrt,  aa  the  result  of 
so  iiicres^d  aecrction  nf  the  aerous  fluid  j  and,  in  attempting  its  i-cn  '  due  rL'i;.ird  ought  tUo  to  bt!  paid  to  ita  character  as  B 
«»niptom»tlc,  r  ;li  an  original  aflection.  In  the  text  are  fuunicrate  i  i  i  !  retics  ^encrall)  esiofmril  tlio  mnst  eiTicacioua  in  the 
.liffcTcnt  TAri'-Ms  iT  dropsy ;  and  of  these  remedies  llic  leilla  inarilim»,  eiipcciklly  wlieii  iiniteJ  witli  incrcurv ,  claim*  a  decided  pre- 
feieiicc.  It  rriiv  hi  questioned  whether,  even  in  Itydrothorax,  the  digitalia  can  be  adminislrrvd  for  ;iny  k-ngtli  of  time  with  advan. 
rag!?  :  in  the  ciliicr  turtns  of  Dropsy,  expcrieitcc  warrants  the  conclusion  tliut  it  has  been  tlic  occasion  fi£  roucli  iniiehief  When 
Urffp»y  is  the  rcault  of  pletliora,  und  depends  upon  sn  incrcascrl  i  >■  ;i,  tlie  lancet  appean  to  be  one  of  our  most  available 
Trvntcuif  and,  in  this  stMe  uf  the  system,  the  diKilaiis,  admimittered  temporally,  uuy  be  of  kuuvc  advantage ;  but  in  the  scc-jiid  mage 
of  ih>«  disorder,  when  nmptotns  of  fulness  or  of  preternatural  excitement  do  not  exist,  the  use  of  the  foxglove  not  only  adda  to  the 
dtiniay  of  the  patient,  but  evidently  aggravatca  the  complaint  Th*  theory  of  the  curative  action  of  mercury  in  Dropsy,  stated 
•bovr.  is  on  thewhnia  tbeaMMsatiafiMiory.  The dUerHiatiaight,  with  mucli  propriety,  have  been  mentioned  among  the  mnsbtr Of 
ibc  mott  powmlU  femcdkain  Dropsy.  The  iMe  Dr.  Veniar  Maaaeacscfully  shown,  that  it  aitrpaaaes  every  other  mediciee  In  Ha 
power  of  fcasoving  serous  aeeumulations,  and  in  relieving  dysMM  aiiiing  ftem  hyifarathaiaa  and  aseilea.  lie  has  briefly  related  the 
pamkoluBef  twenyr  cases,  in  which  the  elateriam  was  prMenbed  with  vaiious  sueecas. 

Tbe  aenaible  effect*  of  tbe  elaterium,"  says  Dr.  F.  -  are  severe  and  constant  nausea,  frvquent  Watety  stools,  and.  in  considerable 
doacs,  Tonuting    li  doe*  not  uniformly  increase  tlie  urine,  and  for  this  reason  it  is  eenerall^  propartoeonbine  it  with  more  eertaia 
~      lioib  AfVer  cnnitnuinf^  the  use  of  the  medicine  for  aome  days,  the  patient  will  sometimes  bear  a  considerable  increase  of  the 
1  ban  gone  to  thi:  extent  of  five  or  six  grains  •  day,  in  this  manner,  without  producing  any  inconvenience.   But  it  ia  almg^ 
•  to  bsgin  with  the  lowest  doee,  which  is  tbe  aixieenth  part  of  a  grain  of  the  eatnct."  Med.  Htst.  and  BeAect  vgL  iv. 
— ''-faftMa  note,  flwrn  the  ehwnatian  nndaapeiicneaef  sev«falyMi%  ii  eenvlaeed  that  the  cMsfinm  la  entitled  ta  tbe 
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Scot.  X-    Culaneem  DUeaae: 

\Vc  hare  made  the  various  diseases  of  the  alUn  Um 
fourth  crJcr  of  the  Parairepses,  an  arrangetnent  which 
we  are  Induced  to  adopt,  because  we  regard  them  as, 
ior  the  most  part,  i>roceeding  from,  or  depending  upon, 
•  morbid  condition  of  the  body,  connected  with  a  detect 
oFloine  of  the  AinctioM  either  directly  or  indirectly  coo- 
cftined  in  the  pracoM  of  nutrition,  iiome  of  them  arOp 
tio  doubt,  entirely  local  in  their  origini  nod  remain  n 
during  the  whole  of  their  progress;  but  in  the  general 
view  wliich  we  are  now  taking  of  the  subject,  it  would 
not  be  practicable  to  attend  to  these  minute  distinctions, 
nor  indeed  is  the  limit  between  those  that  arc  siricily 
1om1»  and  aucb  as  cserctie  a  more  general  opcraitoo 
over  the  body,  drawn  with  that  exactness,  as  to  enable 
us,  even  with  every  degree  of  attention,  to  determine  tO 
which  cia&s  many  of  the  individuals  may  belong.  In  a 
nosological  system,  which  is  exclusively  appropriated 
to  the  consideration  of  cutaneous  aflections,  it  is  ncces- 
WUf  to  introduce  every  complaint  of  the  skin,  although 
it  may  appear  to  be  onlj  oneaynipioin,aod  that  perhaps 
the  Iceatimponantof  a  i»nmber  or  etbera  that  eooititine 
the  disease ;  but  in  a  more  general  arrariEcmcnt,  we 
place  many  of  the  eruptions,  as  Small-pox,  among  tlie 
Exanthemata,  or  in  other  classes,  according  to  the  na- 
ture of  the  circumstance  that  gives  their  dibtinfjuishing 
character.  In  a  practical  point  of  >icw,  the  most  per- 
ftct  armgemeat  of  cutaneous  diseases  would  be  deriv* 
«d|  not  ao  much  from  their  vi»ible  form,  whether  tbej 
presented  the  appearance  of  pimplei,  veddeii  tttecraf 
Sec.  as  from  a  combination  of  those  cirenmataiMea  which 
iiiit^lit  throw  light  upon  their  seat,  or  their  proximate 
cause.  We  are,  however,  altogether  unable  to  accom- 
plish this,  except  in  a  few  instances,  and  therefore  we 
muit  have  recourse  to  a  more  technical  method  of  class* 
ing  them  according  to  their  ekternal  cliaracters.  The 
most  scientific  arrangement  upon  thta  principle,  is  that 
in  which  the  cutaneous  aflectlons  are  distributed  hito 
eight  genera,  according  as  they  essentially  couHisi  in 
pimples,  scales,  rashes,  biebt»,  pustules,  vciiicics,  tuber- 
cles, or  spots.  It  would  be  obviously  inconsistent  with 
the  nature  and  object  of  this  work,  to  enter  into  v  minute 
cvmnination  of  au  the  various  modifications  which  these 
dlieaaea  aasumot  or  even  to  describe  them  individualljr 
in  their  more  ordinary  forms.  Indeed,  the  management 
of  them  may  alrao&t  be  consicleied  as  a  .  [i  a  i:tte  depart- 
ment of  the  art,  like  that  of  surgery,  and  not  fjlling 
under  the  cognizance  of  a  general  treatise  on  ilic  prac- 
tice of  medicine.  We  shall,  therefore,  aim  at  noihiog 
more  than  to  offer  a  very  few  remarlta,  relative  to  the 
general  principlea  upon  which  we  treat  Umm  cook 
plaints,  without  descending  to  a  separate  enumeration  of 
them. 

Id  the  first  place,  exclusive  of  those  cutaneous  dis- 
eases which  essentially  consist  in  Fever,  and  of  which 
the  eruption  is  only  an  accompanying  symptom, such  as 


Scuall-pox  and  Measles,  we  may  consider  them  as  be- 
longing to  the  two  great  divisions  of  acute  and  chrontCi 
or>  wtiat  amounta  nearly  to  the  aame  thiug,  of  such  aa 
•m  canatil«tiaaal»  and  such  as  are  locaL  The  firat  of 
ihem  ccnne  on  suddenly,  and  produce  some  dlstttrbaiiee 
of  the  fui.titions,  and  after  runmng  t:ir-iii;h  a  regular 
course,  isiai.ilest  a  tendency  to  a  spontaikijuus  cure;  the 
second  come  on  gradually,  continue  tor  an  indefinite 
length  of  time,  disappear,  and  agaiu  make  their  appear- 
ance in  an  irregular  manner,  and  this  without  oeceaaariljr 
pcuducing  any  consiiiutiooal  tttiaa,  or  being  acceai* 
ponied  by  any  change  in  the  atate  of  the  funetioos.  A 
second  importiint  circumstance  respecting  cutaneous 
disciiscs  IS,  whether  ihey  are  contagious  or  not ;  thi: 
greatest  pari  of  them  arc  certainly  not  so,  but  there  are 
Others  wluch  exhibit  this  property  in  the  most  marked 
manner,  and  which  il  ia  tnecefore  necessary  for  us  to 
guard  againat  in  our  nmHUMMiit  «f  such  caaca.  In  tbo. 
9d  place,  some  ctttancoot  oiseaaes  are  tibviooaijr  heredi- 
tarv,  I  r  children  of  those  who  have  been  affected  by 
them  hj.ving  a  peculiar  tendency  to  such  aff'ections.  In 
the  4ih  place,  (iiH'crcnt  cutaneous  diseases  are  observed 
to  attach  thcmscives  especially  to  different  periods  of 
life, some  being  confined  to  childhood,  others  appearing 
more  commonly  about  the  period  of  puberty, and  othcra 
again  in  old  age.  In  the  5th  place,  the  habits  of  life, 
especially  with  repect  to  exercise  and  tcmj  i  rancc,  the 
nature  of  the  employment,  local  situatiuit  aiid  climate, 
and  many  other  circumstances,  both  external  and  iiiter- 
nai,  have  a  very  powerful  iijiiuoncc  in  the  production  of 
OUtaneousifiieues;  and  the  same  may  be  observed  with  re* 
•peet  to  the  state  of  aocietj,  and  the  degree  of  GivitiBa> 
lion,  wliich,  except  in  a  few  instances,  where  there  liaa 
been  too  much  indulgence  in  the  h.xu  i  us  gratifica- 
tions of  the  palate,  tends  most  materiaUy  tu  diminish  the 
violence,  or  even  altogether  to  ann.hilate  some  of  the  most 
loathsome  of  them,  independent  of  all  these  circum- 
stances, there  are  causes  which  we  are  quite  unable  to 
oomprehcadi  from  the  operatioa  of  which  certain  aifec- 
tiona  of  die  alcin  prevail  at  certain  periods,  and  afterwards 
become  nearly  extinct,  in  this  rf  spect  resembling  variuuB 
other  classes  ol  cli^cascs,  in  which  ihc»e  alternations  of 
increase  and  decline  arc  not  unfrequently  observed,  and 
which  are  equally  difficult  to  refer  to  any  assignable 
cause. 

In  the  cure  of  cutineout  diieasea,  the  first  point  to  b* 
attended  to  la,  how  far  we  are  to  employ  general  reme- 
dies, or  how  far  we  are  to  rest  -snti  '  with  mere  topi- 
cal applications.  Probably,  in  a  great  majority  f  f  in- 
stiincts,  il.i.y  both  of  them  be  necessary.  There 
are,  indeed,  some  of  these  affections  which  may  be  cured 
Molelf  bjr  topical  remedies,  while,  on  the  contrary,  them 
are  others  which  require  only  coosiituijonai  treatment.' 
The  general  remedies  may  t>e  classed  under  the  heada. 
of  those  lliat  tend  to  diminish  febrile  excitement,  of  pur- 
gatives, sudorifics,  and  tonics,  to  which  we  must  add 
specifics,  those  which  cure  the  diic.i  .L  without  p  '  -u- 
cing  any  sensible  effect,  which  wc  can  rcRr  to  a  gene- 


prai»es  bestowed  upon  it  by  Dr.  FerUr ;  il  ii  a  powerful  and  certain  hydmgognei  doubtless  to  b«  administered  with  eaution.  It  may. 
with  aarety,  be  presaiibtd  to ika  extent  rccoimMmlfld  In  (he  praceding  cairaet.  A  judkieesand  prudent  CMisssensste li«,tftoiNn- 
mence  its  use  «Wh  the  thhd  ef  m  grain,  three  er  few  tiaies  a  di7,  and  never  eseeedhif  two  ^nc,  three  tieies  a  day.  It  may  be 
udtad  with  small  doses  of  cream  w  tartar  or  of  calaaiel.  lo  cases  of  extrefne  torpor  of  the  intestinal  canal,  where  the  ordinary 
fcnedisa  have  failed  of  their  wonted  ellbot^  the  writer  has  witnessed  the  complete  success  of  ihe  elaterium.  His  somewhat  remark- 
aMe,  that  the  aMaNthBrflf  the  leit  ihettld  have  taken  sosiagnlarapatholcigiaa  vieweri^ydreesphsta^mte  chssitaaMng  th^; 


FMBsis. 


d  by  Google 


MEDICINE. 


39 


nil  principle.  In  applying  ihetc  remedies,  we  mustob> 
viously  select  them  according  to  the  supposed  Dccessity 
cf  (he  case.  We  inquire  whether  there  be  any  febrile 
cxctieuMoti  utj  torpor  of  tho  bowcU,  drjimt  of  th6 
tkiiii  ttefect  of  oppMhet  or  genwtl  woakiMM,  md  wo 
then  aio  tbo  appropriate  remedies.  The  tocat  remedies 
for  Ctttaneoos  affections  may  be  arranged  uuder  the 
heads  of  stimulants  and  sedatives,  those  which  excite  or 
diminish  the  action  of  the  vessels  of  the  skin ;  emOili- 
eDts,  those  which  mechanically  soften  or  relax  the  parts; 
•od  bere  alto,  ai  in  the  foroior  cmOi  wo  iDtttt  iotroduco 
ft  class  of  tpoeiliet.  Of  the  ekistoneo  of  a  clsis  of  re- 
niedies,  which  have  the  power  of  sumulsting  the  skin 
when  applied  to  its  surface,  we  have  sufliciciu  evidence; 
but  there  is  considerabiy  more  diCHculty  el  j  iy  ch- 
tingiiishing  the  action  of  sedatives ;  and  when  we  wish 
to  produce  thiscffectih  is  generally  accomplished  in  an 
jodiirect  maiiaori  or  tinpljr  by  tho  removal  of  tome  sti* 
mttlatiog  cauac  The  ciremmtancet  which  direct  our 
judgment  in  the  choice  of  remedies,  ?.tc  dci  U  erf  [ni  ily 
from  inquiring  whether  the  symptom:>  iriiiii.avc  nu  excess 
or  a  delect  of  action  in  the  pert,  and  partly  by  tracing; 
an  analogy  between  the  disease  under  consideration,  and 
others,  with  the  treatmeat  of  which  we  are  better  ac- 
quaiiued^— a  kind  of  practice*  it  mast  be  eonGuaedy 
which  is  eAee  very  empirical,  and  the  reralt  of  which 
is  very  unccrtjin.  Ofihis  uncertainty  we  have  the  most 
convincing  evidence  ki\  ihc  writings  of  those,  whose 
judgment  and  information  on  these  topics  is  held  in  the 
highest  estimation  ;  for  we  find  that  Ihey  proceed  pnn- 
cipally  upon  the  experience  that  is  derlTCd  from  insti- 
iaied  fiKUi  and  tint  they  freqneoilj  reconmoodt  for  the 
cure  of  the  tame  disease,  remedies  that  appear  to  be  of 
mti'i!  nppQsitr  nature,  in  the  ^clfction  of  which  we 
luvfc  very  liuic  explicit  direction,  oui  iire  recommended 
to  try  them  in  succession,  and  to  adhere  to  that  which  ap- 
pears to  be  ibe  most  beneficial.  Upon  the  whole,  wemay 
conclude,  (hat  whatever  promotes  the  general  health 
moM  be  ilwafa  ftvoiurable  to  the  relief  of  these  diseasesi 
«id  to  oiany  eaiet  will  cfFect  a  cure ;  that,  for  this  pur- 
pose, it  is  of  the  liighcst  importance  to  obtain  a  1m:  jl'Jiy 
state  of  the  digestive  functions,  and  that  tcaipcrauct, 
frtsb  air,  exercise,  and  purgatives,  are  to  I  t-  regarded 
as  the  basis  on  which  we  are  to  proceed,  and  which  wili 
maierially  assist  us  in  the  future  progreaa  of  the  cure. 
Upon  this  prjjKtplei  we  ahall  be  at  no  lost  to  aeoouni  for 
the  betiefit  that  it  obtained  from  purgative  taline  waters, 
and  when  they  contain  sulphur,  wliich  has  a  decided 
claim  to  be  considered  as  a  specific  in  certain  cutaneous 
discasc»,  tliey  present  us  with  the  most  cfTcclual  reme- 
djr  for  some  of  these  affections.  Calomel  has  been  very 
gcnetally  employed  in  these  cases,  and  there  can  be  no 
doubt  of  its  frequently  proving  highly  oaefuli  but  w 
should  be  disposed  to  refer  its  good  effects  to  its  action 
as  a  purgative,  or  at  least  to  the  power  which  it  exer- 
cises over  ibe  organs  that  arc  concerned  in  the  pro- 
cesses of  digestion  and  assimilation.  We  have  but  little 
Gooidencc  in  most  of  the  boasted  specifics  for  cutaiteous 
dtaeaaes;  Ihejr  ere  geoerallf  given  after  the  cxhibitioaof 
more  active  remedies^  if  not  In  conjunction  with  them. 
Their  operation,  even  as  admitted  by  their  advocates,  is 
ilciw,  and  unattended  with  ;h  v  stusiblc  effects,  and  they 
are  commonly  prescribed  in  connexioa  with  some  system 
of  regimen,  or  with  some  change  in  the  occupation  or 
aoode  of  lifCf  to  which  we  may,  with  more  probi^Uityi 
refer  M^adnotage  that  is  faiMd.  We  nitti  ftoAveri 


make  an  exception  in  favovir  of  sulphur,  of  the  efficacy 
of  which  no  one  can  doubt,  ami  the  same  remark  tn»y 
be  also  extended  to  arsenic,  and  probably  to  iron,  but  of 
the  eature  of  their  operatioci  we  do  not  presume  to  offer 
aoy  opinion.  As  to  the  whole  tribe  of  stiimtitaBtt,  both 
the  various  chemical  preparations,  acids,  alkalies,  me- 
tallic oxides,  and  salts,  as  well  as  the  acid  vegetable 
substances,  we  have  little  to  observe  in  the  wtiy  of  jjcnc- 
ral  principles,  how  far  any  of  them  ought  to  be  regard* 
ed  as  possessing  specific  virtues,  or  whether  they  dif* 
fisr  from  each  other  solely  in  the  degree  of  their  siimn* 
isliikg  power,  or  in  their  mechanical  properties,  we  do 
oot  Mel  cofttpeieiit  to  decide. 


CHAP.  V. 

Sbqt.  I.  i>terrll«iB. 

Wk  Iiave  placed  the  diseases  of  the  secretory  organs 
ill  a  separate  class,  under  (he  tide  of  Fareccriscs,  and 
have  divided  tbem  into  the  ttvo  o  Icrs  of  Apocenotci 
and  Epiacheses,  according  as  ihey  produce  an  excess  or 
a  defect  in  the  quantity  of  the  secreted  fluid.  In  the  first 
order  we  have  the  fotlowinj^  genera,  depending  upon  tho 
organs  which  they  immediately  affect,  Diarrhtc  i,  Cho- 
lera, Hypcrurcsts,  Blennorrhcea  ve^ir  x.  I.itiiiakis,  Me- 
norrhagia, Leucorrhoea,  Ptyalismus,  Ephtdrosis.  These 
diseases  may  be  considered  as,  in  a  great  measure*  loeal 
in  their  ori|^,  and  during  their  progreaa  are  not  CBsen* 
(iaily  productive  of  any  ooiutitutfonal  disturbance ;  tlief 
are  not  necessarily  attended  with  fever,  they  have  no  ef- 
fect upon  the  nervous  system,  except  upon  those  parts 
of  it  with  which  they  are  in  i'mncdiatc  contact,  and  they 
may  frequently  be  removed  by  i  cnricdici  that  seem  to 
act  locally,  or  without  the  intervention  of  any  organ  lio> 
aldea  that  to  which  tber  are  directly  applied. 

The  first  genus  of  this  order  is  Diarrhoea,  a  very  com- 

mnn  di'ifnsf ,  ^\■^l:^h  ron^i-ts  in  nn  increased  discharge 
fium  the  .Llimri;i:iry  cm  li,  the  evacuations  being  but 
little  affecte  1,  exft]  !  m  their  assuming  a  more  liquid 
consistence ;  ihey  are  generally  preceded  or  accompa^ 
nied  by  flatulence  and  a  griping  pain  in  the  bowels,  and 
frequently  bf  aickneaa}  but  this  should  perhapa  ratbnr 
1)0  attributed  to  the  same  cause  which  prodfuees  tba 
Diarrhoea,  than  be  considered  as  a  pirr  of  the  disease 
itself.  The  symptoms  ofihis  complairit  are  so  obvious 
as  ^cl  lorn  t  i  Ituve  any  doubt  respecting  its  existence; 
but  there  are  two  discasee  that  resemble  it,  and  from 
which  it  is  important  to  diatingidab  it,  Dysenterj  UNI 
Cholera.  For  the  moat  nan  an  attention  to  the  nattur* 
of  the  evacnatldns  Is  suffident  to  point  out  the  disdne- 
tion,  or  if,  as  occasionally  happens,  the  diseases  appear 
to  run  into  each  other,  our  remedies  must  be  adminis- 
tered accordingly,  always  adapting  them  rii-hcT  i  i  the 
symptoms  than  lo  a  technical  nomenclature,  i  he  ex- 
ciUog  causes  of  Diairhoca  are  various ;  perhaps  the  most 
freqnemt  is  relation  of  the  stomach,  or  the  reception  in- 
to It  of  tome  kind  of  Indigestible  Ibod ;  cold  applied  to 
the  surface  of  the  body,  and  especially  to  the  legs  ani 
feet,  is  also  an  exciting  cause  of  Diarrlicc^i  ;  and  it  is  oc- 
casionally produced  by  impressions  upon  ihe  nervous 
system,  or  even  by  mere  mental  emotions.  In  cbildreni 
the  peculiar  irritation  prodncfld  by  teetldog  Menii  lo  bo 
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a  frdquent  exciting  cauM  of  DiarrlMBat  m  m  that 
which  arises  rrom  the  presence  of  wonnt  to  the  alimeti* 

tary  canu).  AUhough  the  cvacualtom  in  Diarrhoea 
•enlially  conttisi  ut  fxculcni  matter,  thtjr  vary  cuii<ii<]er- 
ably  in  their  appearance  ;  and  from  observing  these  va- 
riations, we  httvc  it  in  our  power,  in  some  catest  to 
judge  of  the  state  of  tiie  peita  whleb  immediately  give 
I  i«e  to  it.  Diarrt)(ta  is  often  symptomatic  of  tome  other 
disease,  many  instances  of  which  have  been  stated  above ; 
of  Uicsc,  one  of  the  most  violent  is  tlic  coliiijuativc  dis- 
charge from  the  bowels  which  occurs  in  the  Imvf  stages 
of  hectic  fever.  It  is  also  a  frequent  attendant  or  sequel 
of  the  affections  of  tbe  liter  that  come  oo  after  »  reai- 
dence  in  hot  cUmaieSf  end  b  then  found  to  be  etie  of  the 
most  unmanageable  symptomaoftheae  diseases. 

In  its  simple  form  Diarrhoea  is  not  difficult  of  cure, 
ant),  perhaps,  in  a  great  majority  of  cases,  would  be  re- 
lieved by  the  mere  efforts  ot  nature,  as  it  is  a  com- 
plaint for  which  a  direct  remedy  is  provided  in  the 
oooatittition  of  the  liviog  body,  ao  aa  to  afford  one  of 
the  ttrong^tt  u^menta  in  favour  of  the  doctrine, 
which  was  once  ao  generally  adopted,  that  all  diseases 
are  salutary  efforis  of  tbe  system,  expressly  intended 
toward  off  some  greater  danger, which  they  cfTi:  t  xilili. 
out  the  intervention  of  art.  In  most  cases,  liuwtver, 
the  aid  of  medicine  may  be  advantageously  had  re- 
course to,  either  to  mitigate  the  violence  of  the  disease, 
or  to  prevent  it  from  degenerating  into  some  affectioo 
of  a  more  injurious  tendency.  The  obvious  indications 
are,  first  to  remove  the  exciting  cause,  if  it  still  remains 
spplicd  ;  and,  2dly,  to  obviate  that  state  of  the  system 
which  is  induced  by  the  immediate  action  of  the  com- 
plaint. 

Tbe  proximate  cause  of  Diarrhoea  appears  to  be  an 
Increase  of  the  peristaltic  motion  of  the  Intaadnes, 

which  may  depend  either  upon  a  stimulating  substance 
applied  (o  them,  or  upon  an  increased  sensibility  in  the 
put,  rendering;  it  more  easily  affcclcd  by  the  ordinary 
iiUmuli.  When  litt;  disease  depends  upon  the  first  of 
these  causes,  there  can  be  no  doubt  of  the  method  to 
be  followed  in  tbe  cure  i  and  as  cases  of  this  descrip- 
tion constitute  a  great  majority  of  those  that  foil  under 
our  observation,  wc  shall  generally  find  it  necessary  to 
direct  our  chief  attention  to  this  object.  For  this  pur> 
pose  wc  sh^ii  r  1  the  most  effectual  remedies  lo  be 
mild  purgatives,  given  in  small  doses,  and  frequently 
tapcatcd,  by  which  the  offending  matter  is  discharged 
more  effectually,  and  with  leas  pain  and  diuress  to  tbe 
syetem,  than  if  left  to  act  upon  tbe  pert  without  assist* 
ance.  Along  with  the  purgatives  large  quantities  of 
mild  diluents  will  be  found  serviceable ;  and  the  food 
should  be  u(  llie  least  stimulatint^  kind,  ar>d  be  com- 
posed as  mucli  as  possible  of  liquids.  The  chuice  of 
the  purgative  wilt  depend  upon  tbe  stste  of  the  sio« 
macb,  snd  various  other  circumstances }  neutral  salts, 
castor  oil,  rhubsrh,  and  magoesto,  are  perhaps  smong 
those  that  are  the  must  generally  applicable;  the  last 
will  be  especially  proper  when  we  have  reason  to  sus> 
pect  an  ucul  state  ofthe  alimentary  Canal.  Ahcr  the  due 
exhibUion  of  purgatives,  we  shall  generally  find  the 
complaint  to  subside  without  tbe  use  of  any  other  re- 
medies ;  audi  by  a  proper  rogulation  of  the  diet,  tbe 
pans  resume  their  heaiihy  action.  Occasionally,  how- 
ever,  the  Uiarrhcea  continues  after  all  the  offending  mat- 
ter seems  to  be  removed,  and  the  dif;estive  process  re- 
miiii»  much  impaired,  while  the  p;>iient  is,  at  the  same 
time,  harasaed  with  griping  pains  and  flatulence.  Uo- 


der  these  circumstances,  w«  haw  rteonrso  to  asirio- 
gents  and  tonics,  together  with  the  occasional  use  of 

sudorifics  and  opiates.  TIk  CMi|Tl^ivmcnt  of  astringenta 
in  Diarrl'.uua  wc  du  not,  however,  conceive  to  be  very 
frequently  necessary;  and  it  is  found,  both  with  re- 
spect to  the  class  of  remedies  and  to  opium,  that  if 
they  do  not  chock  the  complaint  by  the  exMhition  of  a 
few  doses,  no  considerable  benefit  is  to  be  expected 
from  them.  The  valuable  compound  of  opium  and  ipe- 
Cacu.ui'.ia,  which  we  have  so  frequently  referred  to  un- 
dur  the  title  of  Uovci  'tt  powder,  i*  a  very  usetui  reme- 
dy in  long  protracted  Diarrhoea,  especially  when  in  con- 
junction or  alternating  with  purgatives.  CoosideraMe 
advamage  has  been  gained  by  the  use  of  srann  cloth- 
ing, and  particularly  of  flannel  worn  next  to  the  skin,  in 
those  who  are  subject  to  firequent  attacks  of  Diarrhoea ; 
and  Bometimet  it  has  appeared  that  the  warm  baih,  or 
even  the  removal  to  a  milder  climate,  has  been  of  per- 
manent nUH^. 

Sne-r.  IL  CAakn. 

Cholera  consists  in  the  vomiting  and  purging  of  bili- 
ous matter,  attended  with  painful  griping,  and  with 
cramps  of  the  legs.  It  is  sometimes  difficult  tu  draw 
tiie  line  between  this  disease  and  Diarrhcsa,  although, 
when  it  exists  in  an  acute  state,  it  is  easily  distinguished 
by  the  natmro  of  the  ovacuatioM.  It  seldom  oceura  in 
this  cmuitry,exeept  in  the  autumnal  months,  and  it  is 
then  found  to  be  the  most  prevalent  in  the  hottest  se«> 
sons;  but  is  generally  observed  to  come  on  rather  after 
the  period  of  the  greatest  beat  than  during  its  continu- 
ance. 

Tbe  leading  aymploms  of  the  diseaae  seem  to  mark 
it  aa  arising  from  some  peculiar  condition  of  the  bilo> 
and  the  time  of  its  invasion  favours  the  idea,  that  ex- 
ternal temperature  has  an  important  influence  in  its 
production;  but  we  are  scarcely  able  to  exi^iain  the  na- 
ture of  the  connexion  between  these  circumstances,  or 
to  shew  in  what  manner  the  heat  of  the  weather  pro- 
duces the  cliaoga  in  the  state  of  tbe  bile,  or  indeed 
what  is  tbe  exact  nature  of  the  change  which  it  expe- 
riences. Cholera  is  a  violent  disessc,  or»e  which  in 
very  rapid  in  its  progress  ;  reducing  Ute  patient  in  the 
apace  of  a  few  liours  to  a  great  decree  of  debility,  und, 
if  not  checked  by  the  appropriate  remedies,  proving 
suddenly  fatal. 

Its  cure  'is  to  be  effected,  by  completely  evacuating 
the  imestinsi  canal  of  the  irrluting  matter  which  ap- 
pears to  be  tbe  exciting  cause  of  the  disease,  and  this 
is  generally  accomplished  merely  by  the  exhibition  of 
ntild  diluents,  which  may  be  taken  as  copiously  ys  ihc 
Stomach  will  receive  them.  When  the  acrtd  bile  has 
been  entirely  removed,  we  then  endeavour  to  allay  the 
irritation  by  opiates,  and  afterwards  to  recruit  tbe  ex- 
hausted powers  of  the  system  1>y  gentle  stimulants  an4 
excitants.  To  allay  the  griping  pains  fomentatioiis  ma]f 
be  applied  to  the  abdomen,  and  sometimes  immeraion 
in  warm  water  will  be  found  hii^hly  grateful  to  the  feel- 
ings of  the  patient,  when  it  can  be  commodtously  itppii<- 
ed.  After  the  violence  of  the  disease  baa  subsided,  the 
patient  ia  left  in  a  state  of  great  weakness  and  Isngour  $ 
but  tiy  the  proper  regulation  of  tbe  diet,  and  by  avoid- 
ing all  unnecessary  causes  of  excitement,  the  strea|$tls 
is  generally  restored  with  more  rapidity  than  might  havtt 
been  imagined  from  the  degree  ot  ex  uus'.iun.  Biitcrs 
and  tonics  of  various  kinds  are  ^ucrally  sdnuniaicrcd 
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for  the  purpose  of  strenglbening  the  digestive  powers, 
and  of  these  colombo  w  one  wliieb  is  found  to  be 
the  most  useful. 

Scot.  III.   LUMatU.  Stone, 

We  him  placed  ctlculooa  complunu  ts  Ibrmlng  • 

genus  under  the  order  of  the  Apocenoscs,  because  they 
depend  upon  the  formation  of  certain  substances  in  the 
urinary  or^jans,  which  originate,  in  the  first  instance, 
from  irregularity  in  the  action  of  the  secretory  ves- 
s>eh  of  the  part.  The  disease  is  characterised  bjf  lllMl> 
atneaa  in  the  region  of  the  kidoejTt  the  bladder,  or  some 
of  the  |>u$sa(;cs  connected  witb  them  ;  by  a  difficulty 
and  pain  in  passing  the  urine;  frequently  by  a  depo- 
sition of  calculous  matter  from  ibis  fluid;  or  by  the 
presence  of  a  calculus  in  t4)e  bUddCT*  IB  ISCCrttdMd  by 
the  introduction  of  the  sound. 

The  exciting  or  prediBpoting  ctuie  of  tbo  disease  is 
probably,  in  fell  cucflt  ■  dcnogement  of  the  digestive 
organs,  by  which  the  fluids  undergo  some  change  io 
their  nature,  so  that,  in  passing  through  the  kidney, 
certain  <>ut)stances  are  secreted  that  concrete  together 
into  solid  masses.  These,  according  to  their  form,  and 
the  situation  where  they  are  deposited,  produce  varioua 
distresaing  symptoms,  that  are  immediately  to  be  at* 
tribated  to  their  mechanical  bulk,  either  preesing  upon 
the  contiguous  parts,  or  obstructing  the  discharge  of 
the  natural  excrciiuns.  Very  minute  attention  has  l)ecn 
paid  of  late  years  to  the  chemical  analysis  of  urinary 
calculi;  and,  according  to  the  most  accurate  experi- 
jDenia,  we  may  arrange  them  under  the  following  beads: 
let,  The  lithie  cektilua;  3d,  The  bone  etrtb  catculns, 
•QMietUig  principally  of  phosphate  of  lime ;  3d,  The 
ammoniaco-magnesian  phosphate;  4th,  The  fusible 
eakulus,  consisting  of  a  mixture  of  the  two  former ; 
5th,  The  mulberry  calculus,  composed  of  oxalate  of 
lime  ;  6th,  The  cystic,  consisting  of  the  peculiar  sub- 
atance  called  cystic  oxide.  To  ibeae  we  mej  add  the 
•Itemetlng  cbIcoK,  those  that  ere  formed  of  ARbrent 
anbeiancee  arranged  in  alternate  layers ;  and  the  com> 
pound  calculi,  composed  of  different  ingredients  mixed 
together  without  any  regular  order. 

As  urinary  calculi  are  properly  extraneous  bodies, 
and  do  not  possess  any  vhal  properties,  it  has  been  al> 
waft  coosldered  a  most  imporunt  point  to  diecoter 
•ome  chemical  agent,  by  which  ihef  might  be  render- 
ed soluble,  and  in  this  way  discharged  along  with  the 
urine.  Until  very  lately  all  the  attempts  that  had  been 
muilc  of  this  kind  wf-re  entirely  empirical,  and,  not- 
witlistandiiif;  various  flalteriui;  accounts  which,  from 
time  to  time,  htd  been  laid  before  the  public,  were  al- 
together abortive}  bat  aiuce  the  greater  eccunicf  of 
modem  chemlstryt  their  naivre  has  been  thorougbly 
investigated,  and  we  are  well  accquainted  with  means 
by  which  moat  of  them  may  be  readily  dissolved  out  of 
the;  body.  It  still,  howevcr,  remains  a  doubtful  point, 
wheiiicr,  while  they  are  in  the  bladder  or  the  urinary 
passages,  any  re-agent  taken  into  the  atomacb  can  be 
carried  along  the  ctrcolation  »o  far,  unaltered^  m  to  be 
capable  of  actlni;  upon  the  ealcnlue  ihroogh  the  inter* 
vcntion  of  the  urine  ;  and,  upon  the  whole,  we  ai  e  dis- 
posed to  think  that  but  little  can  be  expected  from  this 
mode  of  proceeding.  But,  alihoui^h  wc  may  fail  in  this 
object,  there  are  still  two  mcihuds  of  relieving  the  dis- 
ease ;  one  indeed,  which  is  extremely  painful,  and  af- 
ter all  merely  palliatiTCi  viz.  by  cutting  into  the  blad- 
der, end  nmrarine  the  caJcliluB :  the  oiber,  which,  if  it 

Vn.  XUL  ?AWK  I. 


can  be  accomplished,  must  he  re(»nrded  as  the  more  de- 
sirable plan,  is  by  counicraciing  that  state  of  the  diges- 
tive organs  which  gives  rise  to  the  disease.  Upon  the 
Whole  we  may  conclude,  with  respect  to  this  latter 
point}  thM  whatever  remediea  would,  in  other  circum' 
iianeea,  tend  to  improTe  the  proceas  of  d^eation,  and 
establish  the  healthy  action  of  the  intestinal  canal,  will 
be  equally  serviceable  in  prcvcntirg  the  formation  of 
calculi.  But,  besides  this  general  view  of  the  subject, 
it  will  be  necessary  for  us  to  examine  the  atate  of  the 
urine  in  the  individual  cases  of  Lithfaldb  that  present 
themeelvee ;  becauae  in  meet  of  tbem  we  can  distinctly 
perceive  the  existence  of  two  condltiooi  of  the  aystem, 
which  are  very  difTerent  from  each  other,  produce  dif- 
ferent effects,  and  may  probably  require  different  reme- 
dies. In  one  of  these  a  calculus  is  formed  of  an  acid 
nature,  which  it  may  therefore  be  aupposed  will  re- 
quire alkaline  medicines  for  its  prevention ;  while  in 
others  there  is  a  tendenqr  to  the  formatioo  of  n  calcu- 
lus in  which  en  aHulIne  earth  predominates,  and  whieh 
may  therefore  be  supposed  to  indicate  the  employment 
of  acids  for  its  prevention.  Upon  this  principle,  we 
have  been  directed,  in  the  treatment  of  Lithiasis,  first 
to  examine  into  the  state  of  the  urine,  and  into  the  na- 
ttlreof  the  calcolous  deposition,  or  of  any  solid  matter 
whkb  msf  beve  been  disehhrged,  and  to  sdroiniater 
either  the  eeibonaies  of  <he  fixed  alkalies,  or  diluted 
muriate  acid,  according  to  the  result  of  the  examina- 
tion. Besides  these,  we  are  to  give  purgatives  freely; 
to  enjoin  a  plain  diet,  especially  abstaining  from  fer- 
mented and  aniritous  {liquors ;  and,  in  ahori,  to  adopt 
that  system  of  r^men  which  ia  the  beat  calculated  to 
induce  a  health  J  actioiiof  the  stmnach  and  bowels—a 
circumstance  whieh  we  are  Inclined  to  think  is  much 
more  important  than  any  direct  chemical  effect  that  can 
be  pix)'luccd  on  the  6uids.  The  propriety  of  an  opera- 
tion will  depend  upon  the  urgency  of  the  pain,  or  the 
Other  aymptoms  arising  from  the  mechanical  bulk  of  the 
■tone.  We  shall  only  remark,  that  sometimes  a  large 
calculus  in  the  bladder  may  be  borne  with  tolerable  ease, 
when,  by  the  use  of  the  proper  remedies.  It  can  be  pre- 
vented from  incr  in  size;  this  probably  arises 
from  its  more  prominent  and  irritating  parts  being 
rounded  off,  and  the  organ  becoming  accomtnedatad  lb 
its  reception. 

Sbot.  IV.  XrneemftM. 

We  have  placed  Menorrhagia  among  the  Apocenoscs, 
because  there  is  reason  to  suppose  that  the  menstrual 
discharge  is,  strictly  speaking,  a  secretion;  owing, how- 
ever, to  the  nature  of  its  symptoms  and  lreatroeni»  w» 
have  enumerated  it  among  the  HKmorrhagies,  and  have 
given  directions  for  its  management  in  that  part  of  our 
system.  Leucorrhoea,  which  consists  in  an  increased 
accretion  from  tne  mucous  glands  of  the  uterus,  ia  cha- 
racterized by  the  appearance  of  the  discbargft;  by  pain 
in  the  loins;  loss  ol  appetite;  general  debility ;  and 
wasting  of  the  flesh.  The  discharge  is  sometimes  of  a^ 
acrid  a  tiature  aa  to  excoriate  the  parts  on  wMeb  it 
lodges,  and'occaaionally  it  even  communicates  the  same 
!>yiiiptoms  by  contact  to  a  second  person. 

It  is  ivot  very  easy  i  ascertain  either  the  exciting  oi- 
the  proximate  causes  of  Leucorrhoea.  Whatever  atimu- 
latcs  the  parts  in  an  excessive  degree  has  been  coaoelT* 
ed  to  give  rise  to  the  complaint  i  but,  on  the  othnr 
handi  it  hu  ileo  beoa  attrlbuuil  tft«  tmrietj  of  drcaiB- 
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stances  that  U-nil  to  deliiliutc  ilic  iysteni,  I'ciliaps  wc 
ought  10  ascribe  the  alTection  to  general  debiiiijr,  com* 
bined  with  local  excitement.  Tlie  debiJitatiog  effect  of 
ibtt  eompliiint  is  miieli  gnftter  tbin  tnigbt  have  bean 
expected  fmni  ibe  qtuuitiif  of  nutter  ifiieharged,  indi' 
ciiting  tint  the  complaint  is  to  be  referred  chkny  to 
sotiic  cunsuiiitional  action,  depending  upon  the  relation 
trhich  tlie  uterine  system  bcart  to  the  olhiT  parts  of 
the  aninul  economy.  The  complaint  is  often  aympatbC' 
lie  of  some  structural  disease  of  the  uterus,  and  la  then 
more  unfavourable  in  its  ptvf  no«i%  aod  often  aKWV 
distressing  in  its  immeittale  elTecls  $  but  vhen  It  esista 
in  its  simple  form,  although,  as  wc  have  i  narked 
above,  it  is  considerably  debilitating,  and  proves  a 
source  of  much  inconvcnt«DC«»  it  is  seJdom  to  be  re- 
garded as  dangerous. 

The  indications  of  cure  are  not  very  obvious,  and 
tbe  effect  of  remedies  is  uocertain.  Tbe  usual  mecbed 
bas  been  to  employ  tonics  and  sdrattlattts ;  but  we  are 
frcfjucnily  disappointed  in  our  expectations  of  benefit 
from  then),  »nd,  under  certain  circumstances  it  would 
appear,  that  the  opposite  plan  of  treatn^cnt  is  more  suc- 
cessful. We  occasionaiiy  derive  advantage  from  the 
tO|totl  application  of  astringents,  such  as  solutions  of 
tan,  alui»i  or  aulpbate  of  liiic ;  but  it  may  be  dettbted> 
whether  the  effect  of  these  substances,  as  esaendailf 
fonsis'.in)5  of  cold  fluids,  is  not  as  powerful  as  any  spe- 
ctiic  operation  derived  fiom  the  nature  of  their  ingre- 
dients. Cantharidcs  have  laicly  been  rccoiimicndcd  in 
Leucorrhoca,  both  taken  internally,  and  applied  exter- 
nellf  in  tbe  form  of  blisters,  to  tlie  parts  contiguous  to 
tbe  uterus  {  but  it  n»7  be  doubted  boir  fiir  they  will  be 
found  to  correspond  whh  Ihe  high  character  that  has 
been  given  of  them.  As  there  is  :-ci)cr  jlly  a  {n:  per  of 
the  intestines,  it  is  obviously  necessary  lo  cmpiuy  pur- 
gatives; and  it  is  supposed  that  some  particular  benefit 
ia  obtained  from  those  that  are  of  a  stimulating  nature, 
as  the  resios  aed  extracts,  but  we  are  disposed  to  doubt 
the  correcittess  of  this  opinion.  Violent  eaerciae  of  eU 
kinds  appears  lo  be  injurious ;  and  we  should  avoid  ail 
those  circumstances  which  excite  the  circulation  wltliout 
increasing  tlie  strength  of  tho  system,  such  as  stimulat- 
ins  liquors,  lunoti^nk^et,  and  heated  apartmanis. 

Sbot.  V.  letmu,  JtamdUe, 

The  second  order  of  the  Parecerfses  eoosisla  of  the 

r.piscbeses,  those  diseases  in  which  there  is  a  deficiency 
of  some  of  the  secretions  and  excretions.  The  first 
genus  of  tliis  order  is  Obstipatio,  an  affection  w  hich  is 
generally  symptomatic  of  tome  derangement  of  the 
stomach,  the  liver,  or  other  viscus  concerned  in  the  pro- 
cess of  digestion,  but  which  may  depend  upon  n  torpor 
of  the  intestinal  canal  itself,  and  which  is  then  to  be  ob> 
•.iLitcd  l)y  the  rc);ular  exhibition  of  purgatives,  in  the 
seleciic»n  of  whtch  wc  must  be  guided  more  by  the  par- 
ticular circumstances  of  the  case,  than  by  i  >  [  <  ncral 
rules  that  can  be  laid  down  upon  the  subject.  The  ope- 
ration of  these  remedies  is  always  much  promoted  iqp  an 
ancntion  to  diet,  pure  air,  and  eserciae. 

We  have  placed  Icterus  in  the  same  order,  although 
it  p:  rj!)ably.  in  some  cases,  at  least,  depends  rather  upon 
the  retention  of  bile,  than  a  deficient  secretion  of  it,  a  de- 
fect which  generally  happens  in  consequence  of  some 
obstruction  in  the  passages  tiinmgb  wbich  the  fluid  de- 
'scendBi  In  tbe  natural  ttatn  nf  the  parts,  into  the  duode- 
num.   The  moat  femariuble  ^mptema  of  Janndicc 


depeitd  upon  the  absorption  of  bile  into  the  circulation 
after  it  bad  been  previously  secreted }  upon  ibis  depends 
the  peculiar  colour  of  the  skin  and  the  cornea,  arising 
from  Ibe  serum  of  the  blood  being  tinged  with  bile, 
which  is  carried  Into  it  by  the  lymphatics  of  the  liver. 
To  tbe  same  cause,  the  bile  being  aciu.tily  present  in  the 
blood,  we  may  ascribe  the  bitter  taste  of  the  saliva,  and 
the  yellow  colour  which  is  communicated  to  the  urine, 
as  well  as  its  property  of  dyeing  substances  that  are  im- 
mersed in  it.  Tbe  bile  bemg  thus  diverted  from  its  na- 
tural oonrae,  the  deficiency  of  it  in  tbe  intestines  pro- 
duces a  train  of  symptoms  in  the  digestive  organs  ;  the 
fzces  become  whitish,  or  of  a  clayey  appearance,  and 
the  bowels  torpid  ;  while  the  appetite  fails,  and  the  whole 
process  of  digestion  and  assimilation  is  deranged.  There 
is  also  pain  in  the  region  of  tbe  liver,  and  the  patient 
experiences  an  unusual  degree  of  laavtude  and  general 
wcahneati  In  what  way  Hm  pbanomena  of  Jaundice  are 
connected  together,  whether  a  mere  obstruction  to  the 
passage  of  the  bile  from  tbe  liver  to  the  intestines  is  the 
primary  cause  of  all  the  other  symptoms,  whether  there 
is  some  original  defect  in  the  secretion  of  the  bile  itself, 
or  some  torpor  in  tbe  digestive  organs  or  their  appen- 
dagea,  may  be  doubted  i  nor,  supposing  it  proved  that  tbe 
dtsesin  pcoceeda  firom  •  mecbanical  cauae,  ore  we  nUe 
to  determine  how  tbe  deficiency  of  bile  in  tbe  intestinal 
canal  can  produce  the  eflccts  that  wc  observe  on  the 
digcsiivc  process.  In  many  cases  Jaundice  evideiitly 
depends  upon  some  disease  in  tbe  structure  of  the 
liver,  by  which  its  functions  are  pernianenily  injured, 
sometimes  by  an  extraoeooa  body  filliiw  ttp  the  duct,  or 
prcsaing  upon  it ;  but  there  are  cases  In  which,  so  iar 
as  we  can  judge,  it  appears  to  arise  from  some  eniun 
that  is  more  strictly  idinpatlde,  end  of  o  leas  mechanical 

nature. 

In  the  cure  of  this  complaint,  we  sre  first  to  ascertain 
whether  it  depends  upon  a  scirrhus  of  the  liver,  or  any 
other  structural  disease  of  this  organ,  in  which  case  OUr 
remcdiea  muat  be  obvioualy  directml  to  this  circomstanee. 
tf  we  stispect  it  lo  arise  fifom  a  mere  mechaitlcal  ob- 
struction, we  generally  have  recourse  to  purgatives; 
and  these  remedies  arc  probabi)'  the  best  that  wc  can 
cniploy  ill  Jaundice  that  is  more  strictly  idiopathic.  The 
more  active  purgatives  are  usually  found  to  be  the  most 
cfiicacious,  and  it  is  generally  thought  desirable  to  com- 
bine them  with  calomeL  An  emetic  ia  often  indicated 
by  tbe  aiate  of  the  siemseh  $  and  by  this  remedy  we  not 
only  free  this  or(>an  from  its  load  of  oppressive  con- 
tents, but  it  ajjptars  that  the  agitation  which  is  produced 
by  the  act  of  vomiting  occasiorially  removes  obstructions 
fram  the  ducts  of  the  liver.  Tiie  disease  is  sometimes 
attended  with  very  acute  pain,  for  which  opiates  are  nc> 
cessary ;  and  besides  the  immcdiata  relief  which  they 
afford,  they  sometimes  tend  to  the  radical  core  of  the 
complaint,  by  relieving  certain  spasmodic  cort:.  !  linns 
of  the  parts  which  tisiirravatc  the  disease,  by  iiicicasing 
the  ot>siruciion  t  o  liic  passjge  of  the  bile  along  its  natu- 
ral channels.  After  the  disease  itself  has  been  subdued, 
the  impaired  elate  of  the  digeatlon  often  renders  it  ne- 
ceeiuy  finr  na  to  have  recourae  to  atomaducs  and  tonics, 
of  which  Colombo  appears  to  be  the  most  nsefol.  Con- 
siderable benefit  is  sometimes  produced  by  a  long  con- 
tinued employment  of  the  saline  mineral  waters,  to  which 
the  fresh  air  and  exercise  which  form  a  part  of  t!iC  uaual 
regimen  in  such  cases  will  materially  contribute. 

One  of  the  causes  of  Jaundice,  depending  upon  a  me"* 
chanical  etMMractiOD  to  the  paatago  of  tbe  bile,  ta  the 
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AimMtion  of  the  peculiar  budics  called  biliar3r  caleulii 
^ivtof  tit*  to  the  disease  of  Cholelitbi*  or  GallaUMM,  a 
dl«e««e  wbtch  propcrljr  belongs  to  the  order  of  the  Apo* 

ccnoscs,  I)ut  (he  considerauon  of  which  we  have  defer- 
red  to  this  place,  on  account  of  its  connexion  with 
Jaundice.  These  substances  arc  paitly  composcil  of 
inspissated  and  hardened  bile,  and  partly  of  a  cryM:illinc 
animal  matter,  which  concretes  iiMo  itwnded  massc;i, 
CsniMd  in  concenlric  Uycrst  Md  possessed  of  specific 
ebetnieal  properties.  In  Vbit  way  they  are  gencraud, 
orwtn;  [i  ^nicular  states  of  the  liver  and  its  beLreiions 
are  lavourable  to  their  production,  is  not  a&cenaincd, 
nor  are  we  acquainted  with  any  mtthod  by  which  their 
fbrmatioo  can  be  prevented.  When  they  are  impacted 
In  the  duett  of  the  liver,  they  cause  very  acute  paint 
f»bich  is  geocnillj  referred  to  the  pit  of  the  siomacJi, 
aitd  is  often  attended  with  severe  vomiting,  and  bf  this 
operation  the  obstiuc  i  ii  is  occasionally  removed ;  the 
same  effect  is  sometimes  produced  by  brisk  purj^titives. 
Opium  and  warm  fomentations  relieve  the  pain,  and 
UkewiM  the  apatOHxIio  cootraclioos,  which,  as  was  re- 
anrfced  ebovot  teem  to  exht  Id  tbete  cases,  and  tend  to 
aggravate  the  complaint.  There  are  ioslancea  in  which 
tke  diMention  produced  by  Gallatones  Is  so  (p-eat  at  to 
ace  inflammation,  when  bleeding  must  obviously  be 
recourse  to,  at  the  same  time  that  we  may  try  the 
warm  batb  and  enaoUient  injcctiooa. 

Shot.  VI.  jim*mrriiM, 

Ischuria,  or  a  difficulty  in  the  excretion  of  the  urine, 
is  perhaps  in  all  cases  a  symptomatic  affection,  either 
occurring  in  connexion  with  some  other  more  general 
diieaae,  as  Dropsy,  or  depending  upon  some  obvious 
wt*T'*f"}— '  obaiructkNH  a«  in  Litbtaais.  We  abalt  there- 
ton  paia  on  to  AmciwrrfcCBai  or  tlM  defidency  of  the 
menatrual  discharge.  It  ocoura  under  two  lbnns»  that 
of  retention  and  of  suppreeaion :  the  first,  where  the 
discharge  does  not  make  its  appearance  at  the  proper 
period  of  life  ;  the  second,  where,  after  it  has  appeared, 
it  does  not  return  at  the  usual  intervals.  There  is  ano- 
iMtr  affection  which  ought  perhaps  to  be  regarded  as  a 
acre  rmMj  of  AiMBomiont  in  wMdi  tlui  discbavge 
takes  place  at  the  proper  times,  but  is  in  small  quantity! 
and  is  attended  with  considerable  pain :  this  has  receiv- 
ed the  name  of  Dysmenorrhoea.  When  Amenorrhcca, 
in  any  of  its  forms,  has  continued  for  some  time,  it  pro- 
dQCCa  various  constitutional  derangements ;  there  are 
pains  in  different  parta  of  the  body,  especially  in  the 
neighboorhood  of  the  vtems ;  the  appetite  fails,  tbe 
bowels  are  torpid,  the  head  is  oppressed,  Anasarca  su- 
pervenes, tbe  breathing  is  short,  the  pulse  is  weak,  and 
tbe  whole  body  becomes  languid  and  enfeebled.  In 
some  cases,  particularly  in  those  where  the  dischar(;e 
docs  not  take  place  at  the  proper  age,  there  is  a  remark- 
al>l«  aallowMiN  of  the  complexion,  from  which  cir> 
canatanee  the  diteate  bat  ofaidoed  the  name  of  Cblo* 
rosis  ;  it  is  likewise  attende'd  with  a  singular  tendency 
io  the  patient  to  taWe  into  the  stomach  various  articles 
of  an  indigestible  nature,  which  would  scctn  to  be 
the  mere  effect  of  caprice,  did  we  not  observe  this 
anetUd  appetite  to  exist,  where  we  have  no  reason 
to  autpect  this  diaposition  from  aov  other  eircnm" 
aiBDCe,  and  where  the  stomach  It  ardently  In  an  un- 
natural state.  The  proximate  cause  of  these  com- 
plaints  is  evidently,  in  the  first  instance,  the  same,  a 
deftet  of  power  in  the  veMda  of  the  ttterui»  by  which' 


ibey  are  unable  to  propel  the  blood  into  the  capillaries 
with  doe  farce  and  io  the  proper  tjuarHily.  In  what 
way  this  condition  of  the  capillary  vessels  produces  the 

general  symptoms  is  perhaps  not  easy  to  explain;  aixl 
indeed  it  may  he  suspected,  thjt,  at  least  in  a  threat 
number  ol"  cases,  the  pccuiiur  state  of  the  uterus  is  ra- 
ther the  effect  than  the  cause  of  the  conatiiutiotuil  irre- 
gularity. 

But  whatever  may  be  our  determination  upon  this 
point,  it  does  not  affect  the  principles  upon  which  we 
proceed  in  our  treatment  of  Amenorrhcea,  which  is  to 
excite  the  svbicm  (generally,  and  the  Uterus  in  particular, 
l)y  the  use  of  those  means  which  may  increase  the  ac- 
tion of  the  anerial  system,  snd  especially  of  the  uterine 
vesiela.  The  state  of  the  bowels  obviously  requires 
purgatlvea,  and  tboce  of  a  atimulating  kind ;  such  as 
tbe  resins  and  more  acrid  extracts,  scammony,  aloes, 
colocyntli,  kc.  The  degree  of  flatulence  which  is  ge- 
nerally present,  indicates  the  employment  of  what  hare 
been  termed  carminatives  ;  and  when  there  is  much  pain 
or  irregular  action  of  the  parts,  we  may  prescribe  anti* 
spasmodics,  of  wMcb  perhaps  the  most  efficacioai  ia 
asafoeiida,  with  an  occasiooaJ  opiate.  Exercise,  and 
especially  horse-exercise,  as  moeh  os  can  be  borne 
without  exhaustion,  is  u  necessary  part  of  the  regimen  ; 
and  (he  diet  sliould  be  as  nutritive  as  the  patient  can 
bear,  without  inducinf;  indigestion  or  any  degree  of  fe- 
brile excitement.  We  have  hititerto  taken  no  notice  of 
that  data  of  remedlea  that  are  styled  emmenafogues, 
because  WO  are  CStromely  doubtful  whether  there  be 
any  to  which  this  title  ought  to  be  applied,  except  to 
some  substances,  the  action  of  which  is  so  violent  as  no', 
to  be  Bdiuissible  into  practice  i  we  consider  the  savinc 
to  be  of  this  description.  Perhaps  there  is  nothing  whicb 
is  better  entitled  to  the  specific  appellation  of  an  em- 
menagoguc  than  electricity,  and  this  application  may  be 
eafiBly  tried  iocoojunctieotirith  purgativea,  and  the  other 
treatment  that  has  been  mendoiMd  above.  The  warm 
hip-bath,  or  even  warm  water  applied  to  the  feet,  fric- 
tions with  the  flc&h-brush,  and  warm  clothint^^,  arc  ge- 
nerally thought  to  be  serviceable.  Besitlcs  tliese  reme- 
dies, which  appear  to  be  more  particularly  indicated  by 
pattiealar  symptoms,  we  often  find  it  necessary  to  use 
stimulants  and  toniC8,aa  tbe  various  kinds  of  bitters,  and 
the  preparaliorts  of  iron ;  with  respect  to  the  latter  me- 
dicine, it  should  not  be  employed  until  the  bowels  are 
rendered  completely  soluble,  and  in  all  cases  it  may  be 
proper  to  combine  it  with  alooa,  or  With  lome  oftlie 
purgative  resins  or  extracts. 

CHAP.  VI. 

PanunerjMfc  Luid  Struetural  Dl$auc9. 

Having  now,  in  our  five  first  classes,  gone  through 
the  diffDrcnt  diseases  which  proceed  from  primafy  af< 
fectione  of  the  systems  of  the  blood-veN«s  and  the 

nerves,  the  mental  faculties,  the  organs  of  nutrition,  and 
those  of  secretion,  we  now  come  to  the  diseases  which 
are  of  local  origin.  These  form  the  two  classes  of  the 
Faramorphix  and  the  Ectopise  ;  the  iir&t  denoting  a 
morbid  change  of  structure,  the  latter  a  mechanal  wt- 

Cacement  of  the  parts  concerned.  The  greatest  num- 
ir  of  theie  diaeaaea  ftll  under  the  province  of  surgery  ; 
they  fre<|Uonlly  require  the  assistance  of  some  manual 
operation,  or  of  external  applications ;  and  although  they 
are  often  accompanied  by  constitutional  affeeiioaa,  ytt 
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these  are  obviously  s^mpatheiic,  so  tlist  our  mailt  itten- 
tion  is  to  be  directed  to  Uie  topical  derangement. 

We  have  divided  our  class  of  Pararoorphiz  into  Phjr- 
AMUt  and  Phtbanmta}  tbo  firat  including  twmoars  of 
•II  descripihMK ;  tbe  Mcoad  dtnoting  an  altwatum  in 
the  substance  or  structure  of  the  part,  as  where  a  mem- 
brane is  converted  into  a  bone,  where  a  soft  part  be- 
comes rigid,  or  a  hard  part  become?.  H  and  (!■  xiblc. 
Of  the  difierent  genera  which  compose  Uu*  order,  per- 
haps the  only  one  which  can  properly  be  considered 
•a  failiog  undar  the  proviocc  of  the  pbraic'un,  it  that 
vbkh  coDMStt  of  tbo  organic  affeeliona  of  tbe  heart. 
Besides  the  inflammation  of  this  yiscus,  which  has  been 
already  treated  of  among  the  Pblegmasise,  it  is  subject 
to  many  other  organic  derangements;  its  valves,  and 
their  appendages,  which  are  subservient  to  the  mcchan- 
itm  of  the  circulation,  are  liable  to  become  ossified,  and 
its  UatBb  arterial  tmnka  are  aabject  to  the  aame  aflccikm. 
Samemneat  wltlioat  auamtni^  the  bonf  (cxtare,  the 
membranous  parts  become  rifjid  and  inelastic ;  some- 
times, on  the  contrary,  ilic  muscles  that  compose  the 
substance  of  the  heart  app^ji  :  j()'>c  their  tune  or  con- 
tractile power,  and  are  rehxcd,  so  as  to  admit  of  the 
v'jiuricles  becoming  distended  to  an  enormous  size,  and 
besides  tbeae,  there  are  different  kinda  of  in«l<confar< 
TBttion  ID  the  original  conatractien  of  the  heart,  which 
interfere  with  the  performance  of  its  appropriate  funr- 
tions.  The  symptoms  tlial  arc  pru<lticc(l  are  very  va- 
rious, and  often  arc  tUfTic  alt  tu  he  accounted  for ;  they 
seldom  enable  us  to  predict  in  what  stale  the  parts  will 
he  found  after  death,  and  even  when  we  have  asccrfained 
thia  point  bjr  diaaectiooi  it  is  not  alvajra  caajr  to  reooo* 
cile  liie  symptoms  iritb  the  aetaal  disease.  A  very  re- 
Tnarkable  circumstance  respecting  diseases  of  the  heart, 
is  the  disproportion  between  tlic  violence  of  the  symp- 
toms produced,  and  the  actual  li liti ai I'  ri  ii;  ilie  organ; 
even  in  itiflanimation,  which  has  been  so  acute  as  to  in- 
duce suppuration,  and  finally  to  prove  fatal,  that  state 
liea  frequently  not  been  previovaly  iodiceted  Inr  pun  in 
tbe  port)  or  even  by  the  alate  of  the  pulae.  We  have 
already  had  occasion  to  remark,  that  the  disease  of  An- 
gina  Pectoris  is  frequently,  if  not  in  every  instance,  com- 
bined with  a  »truciural  derangement  of  the  valves,  ori- 
fices, or  great  vascular  trunks  contiguous  to  the  heart ; 
•od  we  have  reason  to  believe  that  many  affections, 
which  ere  referred  to  the  luoga  or  the  etonwcb,  origi* 
mie  from  the  seme  ceoee.  It  nauet  be  obriona  that  the 
cure  of  these  diseases  is,  for  the  most  part,  beyond  the 
reach  of  the  medical  an,  and  that  in  Tno<tt  of  them  we 
are  notable  to  do  much  even  in  pa'^btiu;.;  their  cfTocts. 
The  only  general  principle  upon  which  wc  can  proceed 
is,  to  endeavour  to  moderate  the  force  of  the  circula- 
tion without  weakening  the  vital  povera*  by  avoiding 


violent  exercise  and  sudden  motion,  by  a  strict  plan  of 
temperance,  by  keeping  tbe  mind  in  a  tranquil  state,  ]ind, 
tolMrt,  by  preserving  aewiiibrni  a  degree  of  motion 
«8  poeaiUe  in  the  pirta  eoooemcd  in  the  propulaion  of 
the  blood.  Unleia  there  ahonld  be  any  peculiar  excite- 
mcnt,  bleeding  is  not  indicated,  nor  arc  purgatives  advise* 
able  as  a  general  practice,  unless  ihcic  be  an  obstruc- 
tion ill  the  bowels,  or  some  feeling  of  indigestion;  for 
we  may  remark,  that  in  order  to  prevent  a  plethoric  slate 
of  tbe  ayatem,  it  is  much  more  desirable  to  avoid  reple- 
tion of  the  atonuch,  than  to  endeavour  to  obviate  ita  ef- 
fects. Bllatere  and  isaoes  applied  to  the  cheat  have 
been  found  useful  in  relieving  affections  that  have  cer- 
tainly bctmcd  10  proceed  from  an  organic  disease  of  the 
heait,  and  it  will  therefore  be  proper  to  try  their  elTcct. 
As  it  is  so  diiBcult  to  substantiate  the  existence  of  these 
cumplainta,  we  are,  for  tbe  most  part,  reduced  to  the 
necctutf  of  pteacribing  far  particular  aympton*}  and  al- 
though in  tnh  way  wo  can  expect  to  do  little  more  than 
paltiiitc,  it  must  be  admitted  ihr^t  very  unexpected  cures 
have  occasionally  icsultcd.  C  iscs  have  sometimes  oc- 
curred, where  every  ciicumsiance  seemed  to  indicate  a 
serious  orKSiiic  affection,  tiut  where,  by  the  exhibition 
of  some  medicines  that  improved  the  state  of  the  sto- 
mach, all  the  alarming  aymptoma  have  vaoiahed}  and  the 
piticat  hea  regained  t  ttu«  of  perfect  health. 

With  these  observations  we  shall  conclude  the  sketch 
that  we  proposed  to  ofTcr  of  the  principles  of  medicine. 
In  a  work  expressly  intended  for  general  perusal,  we 
have  alMtdBM  from  entering  into  minute  details,  cou- 
vincedfU  we  are,  that  popular  treatiaee  of  practical  me- 
dicine are  eeldom  uaefbl  and  often  dangeroui.  We  have 
endeavoured  to  produce  a  work  which  may  mark  the 
present  slate  of  medical  science,  and  which  may  serve 
as  a  basis  for  those  who  arc  desirous  of  entering  more 
mmutely  into  the  subjecu  We  have  given  a  concise 
view  of  most  of  the  doctrines  which  have  either  produ- 
ced any  cooMderable  effect  upon  the  atate  of  medical 
practice,  or  which,  from  their  real  merita,  aeem  to  be 
entitled  to  our  attention.  If  on  many  points  we  have  dis- 
sented from  the  opinion  of  our  predecessors,  our  apolo- 
gy must  be  that  they,  in  their  day,  dissented  as  much 
from  those  who  went  before  tbeni ;  and  if  it  be  objected 
that  we  have  frequently  confessed  the  insufficiency  of 
our  art,  and  have  left  many  formidable  diaeaaea  without 
indicating  an  effixtualmodeof  treatment,  we  may  repJyt 
that  the  science  of  medicine  would  probably  have  attdn- 
ed  a  greater  degree  of  perfection,  if  writers  had  more 
strictly  confined  themselves  witliin  tlie  limits  of  i  xiic-ri- 
ence  and  correct  deduction,  and  had  not  thought  it  in- 
cumbent upon  them  to  poim  out  a  remedy  wr  every 
disease.  (•) 
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zcrd,  (which  was  the  German  fiimUf  nime,)  held  tbe 
office  of  comnii»sjr]r  of  artillerf,  and  was  distinguished 
by  his  ingenuity  in  the  invention  of  military  instriimcnls, 
as  well  as  by  ihc  siricincss  of  his  piciy  ami  corrcc:ncss 
of  !r!»  morals.  The  care  oi  MviitnciUou's  eariy  studies 
(in  c  01  se  quence  of  his  father's  public  engagements)  was 
cniruated  lo  his  maternal  grandfather,  John  Reuters  vho 
long  filled  tho  office  of  mayor  in  Breiien.  He  wm  tt 
first  sent  to  a  public  BChool  in  his  native  town  ;  but,  a 
contagious  diieaie  liaving  appeared  among  the  scholars, 
he  was  soon  placed  under  private  tuition,  lit-  wjb  iu- 
structed  in  ihc  Latin  lanpfuage  by  John  Hungarus,  (who 
nficnvan's  btcamc  a  pioiestanl  preacher.)  and  gave 
early  inUicaiioos  of  his  great  natural  capacity.  Ue 
Mudied  IIm  Greek  iMigiiage  with  equal  diligence  and 
SUCeeM  at  PfimbeinH  WIKier  George  Simlerus  ;  ami 
durinj^tbe  course  of  Mt  studies  in  this  place,  had  fr<  queue 
opporninitie*  of  receiving  the  friendly  ativiccs  of  John 
R<  iichliri,  or  Capnio,  as  he  is  more  generally  called,  who 
was  one  of  the  principal  restorers  of  learning  in  Gcr- 
many,  and  who  was  greatly  attracted  by  tbe  proinisiag 
talents  and  studionalialiitaof  young  Mclanctboii.  At  the 
age  of  twelve  be  wrote  several  pieces  in  Latin  verse,  and 
in  the  following  year  composed  a  humorous  comedy, 
which  lie  dedicated  to  Capnio,  from  whom  he  received, 
on  ihat  occailoi),  the  name  of  Mebncthon,  which  signiiics 
in  Greek  wliat  Schwarizcrd  does  in  German,  namely, 
*'  black  earth."  After  a  residence  of  two  yearaat  Pfors^ 
licitn,  he  was  sent  to  the  University  of  IIeidclbcrg»  where 
he  aoon  became  distiiigiiiabed  by  hit  talents,  application, 
and  anuable  dispositions.  He  wrote  most  of  the  public 
harangues  delivered  at  the  university,  during  his  atteiui- 
aii<  c  there  ;  and  was  entrusted  with  the  education  ol  the 
two  suii&of  Cuuni  Lron^tt-in.  Tlie  situation  of  Heidel- 
berg appearing  to  be  unfavourable  to  his  feeble  cooaiitu- 
ii<  n  of  body,  and  his  miod  being chagriaed  by  the  refusal 
of  a  higher  literary  degree*  en  account  of  his  youth,  he 
left  that  aniveruty  after  a  residence  of  three  years,  and 
removed  to  that  ofTuhingcn,  which  was  then  celebrated 
for  its  eminent  prtifessors  in  every  branch  of  literature 
and  thcolot,'y.  There  he  devoted  himself  particularly  lo 
mathematics,  jurisprudence,  logic,  medicine,  and  theolo- 
gy, and,  at  the  age  of  seventeen,  was  created  doctor  in 
philoaopby*  or  neater  of  ana.  Ue  soon  afterwards  be- 
came a  public  lecturer  in  the  university,  and  excited 
general  adniiraiion  by  his  profourid  knowledge  and  ele- 
gant taste  in  the  I.utin  classics.  He  was  at  this  period 
the  restorer  of  Terence,  wliose  poetical  compositions  liaU 
hitherto  appeared  in  a  prosaic  form  ;  and  he  speedily  at- 
tracted the  attention  of  the  greatest  scholars  of  the  age. 
He  was  particularly  eulogised,  when  only  a  youth  of 
eighteen,  by  the  learned  Erasmus,  whose  works  aboimd 

ill  the  sttongeit  te!,t-:r  oi  i<  s  both  to  the  etniiifiice  of  Me- 
lanctfion's  aitainmei.ib,  aa.l  to  the  cxctllente  of  his  cha- 
racter. 

The  history  of  his  rcli^^ious  principles  cannot  be  de- 
tailed with  the  sanic  pi  ecision  as  that  of  hia  literary  pro* 
greas  t  and  the  principal  fiict,  illuairative  of  this  point,  is 
tbe  gift  of  a  small  Bible  from  ht»  friend  Capnio,  upon 
which  lie  was.  :i<  ruitointd  to  note  such  cxph-.naiory  hin;s 
as  occurred  to  his  <jwn  mind,  or  as  picjscrl  him  in  the 
works  of  others,  and  w  U'ir.h  he  made  his  constant  com- 
panion, particularly  during;  the  service  of  public  worship. 
After  remaining  six  years  at  Tubingen,  he  removed  to 
llw  university  ol  Wtttemberg,  where  be  was  appointed 
to  the  Greek  prpleasorship  |  and  where  he  attracted  such 
niunbers  of  aiudents,  that  he  is  aaid  to  have  someiioaca 


had  an  audience  of  1 500  persons.   Here  Im  toon  became 

the  intimate  friend  and  invaluable  assuciate  of  Luther,  by 
whom  he  was  consulted  on  all  occasions,  aixl  to  whose 
gre  it  cause  be  rent'.ered  the  mosit  essential  service  by  his 
literary  rc&ourc«:s  and  temperate  counsels.  He  took  a 
leading  place  in  the  improvement  of  phikaoptiical  studies, 
uniting  the  study  of  the  Aristoteilaji  method,  with  all  that 
waa  valuable  in  tbe  writings  of  the  Sides  and  Plaionisis, 
and  thus  forming  a  kind  of  eclectic  system,  which  was 
named  from  him  the  Phiiij)pic  methofl.  was  speedily  in- 
troduced into  all  the  Lutheran  schools,  by  at>ridgeinent8 
it  Clin  hu  own  pen  on  the  various  branches  of  philosophy. 
After  the  celcbruied  disputation  at  LcipsiC  between 
Luihcr  and  Eckiua,  at  which  Mclancthen  was  present, 
he  applied  himself  more  Intensely  to  tbe  study  of  the 
scriptures,  and  the  illnstraiion  of  pure  Christian  doc- 
trine.  Having  been  assailed  oy  Ejkius  in  an  abusive 
letter,  on  account  of  the  opinions  which  he  had  express- 
ed of  the  dtfTcrent  disputants,  he  published  a  reply,  dmsro 
up  with  so  much  elogance  of  languagOt  tcuteneaa  of  ar- 
gument, and  mildness  of  spirit,  that  it  proved  extremelv 
favourable  to  the  cause  of^ hia  friend.  In  1 5»o,  he  mar- 
riedayouDg  woman  of  a  reputable  family  in  Witiein- 
berg,  and  of  a  character  in  every  respect  congenial  with 
his  own.  They  soon  became  distitiguished  patterns  of 
genuine  piety  and  Christian  beneficence.  Hit  house 
was  crowiicd  by  paupers,  who  were  never  sent  mv»w 
empty  i  and  hia  time  waa  beset  by  equally  numerous  ap- 
frfieanta  for  his  advice,  hia  recommendation,  his  literary 
aid,  or  merely  for  the  pleasure  of  seeing  so  celebrated  st 
person,  lo  all  of  whom  free  access  w.is  grantcil.  Bm, 
however  devoted  by  principle  and  feeling  to  lileraty 
leisure  and  domestic  retirement,  Mclaticlhon  was  fre- 
quently called  by  his  sense  of  dttiy,  to  encounter  that 
publicity,  and  to  share  in  those  contests,  which  he  would 
otherwise  gladlv  have  shunned.  During  the  period  uf 
Luther's  seclusion  in  the  castle  of  Wurtenberg.  he  found 
himself  placed  at  the  head  of  the  rclormed  cause,  and 
was  lully  aware  of  the  high  responsibility  attached  to 
such  a  situation.  He  discharged,  at  the  same  time, 
m*ii>  of  those  clerical  duUes  which  belonged  to  the  of- 
fice ol  Luther ;  and  notwithstanding  all  ihe  sensibilities 
{w9  may  almost  say  the  hypochoodriasm)  of  his  nature, 
be  often  appeared  in  the  front  of  the  Contest,  which  was 
now  thickening  on  every  side.  In  answer  to  ilie  con- 
demnation of  the  reformer's  principles,  inihlished  by  the 
divines  of  the  Sorbonne  in  1521,  he  wrote  a  small  but 
saiitical  pamphlet,  entitled,  "  Ad  versus  Furinamn  Pari, 
siciisiuro,  Thcologastrorum  decretum  pro  Luthere  Apc> 
logias*'  end  another  in  the  same  year  against  Plscent;. 
noa,  or  rather  Eraser,  in  which  he  details  the  history  ol" 
the  Lutheran  controversy,  and  lelutesibe  caluuuiic's  of 
the  anti-reformation  party.  He  was  busy  alsa  in  his 
university  labours,  exciting  the  youth  under  his  care 
to  tlie  diligent  study  of  Christian  truth  in  the  writings 
of  the  apostle  Paul ;  and  about  the  aametime  he  produ. 
ccd  hia  celebrated  work,  entitled,  Tkeohfrknt  common 
filaeet,  which  excited  great  attention,  and  obtained  an 
extensive  circulaiiun,  not  only  in  Germany,  but  also  in 
France  and  lu-iy.  It  was  pnbll^hed  in  Venice  under 
the  name  of  i'hiitfifio  de  Terra  Aero,  (the  lulian  trans- 
lation of  the  word  Mclancthon)  ;  and,  under  this  desij^.- 
naiioo,  waa  either  approved,  or  at  kast  uncensured  t  biit» 
as  soon  as  it  waa  known  to  be  the  production  of  Philip 
Melancthon,  it  was  instantly  suj)pr<  ssed  by  order  oftue 
Inejuibition.  This  work  was  extolled  by  Luther  r»  the 
best  book  next  to  the  Holy  Scriptures,  and  reeommeiid. 
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aloag  with  hit  own  tmnltlioiQ  of  the  BifalCt  at  sufii'  important  task  even  than  this,io  which  h»  whole  facul* 

dent  together  For  the  formation  of  a  pood  divine.   His  ties  wcro  required,  when  he  wm  called  to  extend  the 

pen  was  much  employed  in  revising  the  translation  of  materials  Turnished  by  Luther,  ami  to  tlraw  up  the 
the  New  Testament  by  Luther ;  and  particularly  in  com>  Augiburg  Confetsion  of  Faith;  and  though,  in  tho 
paring  that  of  the  OUl  T<:5iament  with  the  Scptua^^int  course  of  the  discussions  on  the  various  !cs  at 
-version.  About  ihc  middle  of  the  year  1533,  Luther  the  diet,  in  which  he  bore  ihc  principal  part  oa 
having  secretly  got  possession  of  a  manuscript  commen-  the  side  of  the  reformers,  ho  was  inclined  lo  j  icld 
taiy  ^  Melanclbon  on  the  Epistle  of  Paul  to  the  Ro-  more  than  Luther  approved,  in  regard  to  the  cccleaiasti* 
mans,  printed  it  without  the  author**  itiwwledge,  and  cal  jurisdiction  of  the  bishops,  (of  whose  i^ood  intcn- 
scnt  him  a  copy,  with  a  very  chsractcriaiic  apolot^y  pre*  tions  he  hoped  too  favourably,)  yei,  in  b!I  f!octri:ial 
fixed,  of  which  a  few  sentences  will  not  be  thought  un-  poinls$  he  maintained  tho  character  of  an  culij^hicncd 
•worthy  of  being  transcribed.  Martin  Luthtr  to  Philij)  and  inflexible  protf  slant.  I;i  these  various  conferences, 
Melancihon,  grace  and  peace  in  Christ.  >  Bo  angry  and  he  displayed  all  the  excellence  of  bit  character,  as  well 
sin  not.  Commune  with  jtm  own  heart  upoo  jrour  bed  the  abilities  of  his  mind  ;  and  all  the  efforts  of  the 
aod  be  atiil,*^  1  ant  the  peraon  who  darei  to  publish  Romaoists  wece  exerted,  without  soceess,  to  gain  him 
your  annotaiionti  and  send  you  your  own  work.  If  you  Oft*  to  their  cause.  Amidst  all  his  constitutional  aoft- 
arc  not  pleased  with  it,  it  may  he  all  very  well ;  it  is  suf-  nesS)  the  integrity  of  his  principles,  nncl  the  intrepidity 
ficici.i  lhat  you  please  ua.  If  I  have  done  wrong',  you  of  his  mind,  were  repeatedly  manifi-stcil  ;  aiKl,  when 
arc  lo  blaine  :  Why  did  you  not  publish  it  yourself?  Cardinal  Campegius  ultimately  refused  at!  toleration  of 
1  threaten  jou  farther,  to  steal  and  publish  your  remarks  ^hc  Protestant  sentiments,  ho  made  this  mild  but  reso- 
upon  Genesis,  the  Gospels  of  Matthew  and  John,  unleaa  reply,  Well,  then,  we  commend  ourselves  and 
70s  auperaede  ne  l»  bringing  them  forward."  <k»^.  concerna  to  God.  If  he  be  for  us,  who  can  be 
In  the  course  of  the  dispute  between  Luther  and  shall  wait  with  patience  whaterer 
Erasmus,  the  latter  made  several  artful  attempts  to  draw  happen  to  us.  If  it  be  necessary,  we  would  (if 
ISIclancthon  from  liic  cause  of  the  reformers,  by  the  such  be  the  Will  of  God)  rather  fight  and  die,  than  bc- 
prospcct  of  promotion  from  the  popish  party.  The  re-  tray  so  many  souls."  In  the  year  1531,  he  was  coin- 
ply  of  Luther's  friend  sufficientljr  ahowed  that  hia  mo-  niissioncd  to  confer  with  Bucer  at  Casel  on  the  sacra* 
deration  and  nuldness  were  veiy  diflcreDt  frofu  timidity  menurian  controversy ;  and  would  most  likely  hare 
or  iodiffereoce  1  <*  For  my  part  I  cannot,  with  a  safe  conciliated  matters,  had  Luther  been  disposed  to  mo* 
coaacience,  condemn  the  sentiments  of  Luther,  bow«  derate  his  violence;  but,  as  it  was,  he  succeeded  in 

ever  I  may  be  charijcd  with  fotly  or  superstition  that  V^^f  ehating  the  hostility  of  the  Saxon  rcTjrmcr  to 

does  not  weiKh  w  ith  me.  But  I  would  oppose  them  the  brethren  of  Switzerland.  In  the  same  year  he  was 
strenuously,  if  the  scriptures  were  on  the  other  side,  engaged  in  a  similar  conference  with  the  Romanists  at 
Most  cenainly  I  shall  never  change  my  sentiments  Leipsic,  where  be  equally  failed  in  his  object,  through 
from  a  regard  to  human  authority,  or  from  the  dread  ^''^  assuming  obstinacy  of  the  papists,  while  he  equal- 
of  disgrace."  In  the  year  152S,  he  repaired  to  Nurem-  manifested  the  excellence  of  hia  own  apirit.  His 
berg,  on  the  express  solicitation  of  the  senate,  to  assist  attained  the  highest  celebrity  through, 
in  pJaf.iiinf;  the  establishment  of  a  public  seminary  in  out  the  oatioOS  of  Europe;  and  he  was  successively  in- 
ibat  place,  and  afterwards  delivered  an  oration  at  the  r'tedi or  rather  earnestly  entreated,  both  by  Francis  I. 
opcniBK  o*^  academy,  but  declined  the  offer  of  one  of  France,  and  by  Henry  VIII.  of  England,  10  visit 
iU  professorships.  Amidst  all  his  public  and  priv/ite  en.  ""^''^  respective  courts;  but  was  prevented,  in  both 
gagemeota,  which  he  mentions  in  his  letters  as  at  once  *i'hes  of  the  Elector  of  Saxony,  who  was 
oppressive  to  hia  mind  and  injurious  to  his  health,  he  S'»'ng  offence  to  Charles  V.  and  who  probe- 
ibond  means  to  publish  a  variety  of  useful  composi-  augured  Imie  good  irom  either  of  the  monarehs. 
tlons  ;  among  wiudi  were  iotroductions  to  several  of  the  J*^^y  doubtless  their  own  political  views  to  pjrati- 
sacred  books,  a  Lutin  version  of  the  Proverbs  of  Solo-  'y  the  proposal ;  but  it  proves  the  eminence  of  Me- 
mon,  and  an  Epitome  of  the  Doctrine!  believed  Mid  'ancihon  s  name,  when  both  thct-c  powerful  princes 
ttoebt  in  the  Reformed  Churches,  desirous  to  avail  themselves  of  his  influence.  Both 
•  He  was  employed  by  the  Elector  of  Saxony  to  draw  and  Luther  had  considerable  hopes  of  inducing  the 
«p  in  the  Qcrowo  language  a  memorial  on  the  side  of  of  England  to  pursue  his  apparenUy  &vourable 
the  refbrroers,  to  be  presented  to  the  diet,  which  met  at  dispositioo  towards  the  cause  of  the  reformation ;  and 
Spires  it.  1525;  and  was  regularly  consulted  by  the  Mclanclhon  wrote  Several  letters  besides  transmitting 
landgrave  of  Hesse  on  the  means  of  promuiing  the  re-  '^meof  his  publications  to  Henry,  from  whon.  he  re- 
formation in  his  dominions.  His  pen  was  employed  "ived  m  return,  a  present  ol  200  crowns,  and  the  hi  :h- 
alv.  in  preparing  a  directoiy  for  the  churcbea  in  Sax-  ''^  expressions  of  approbation  of  his  seal  in  the  cause 
or.y,  which  was  entitled  iMHIm  VkUattrtuw,  in  which  **'  Christian  rcliHion.  In  consequence,  however,  of 
the  Papists  pretended  to  discover  a  difference  in  senti-  communication  with  the  English  court,  he  formed 
ment  from  Luther,  because  it  was  expressed  in  a  strain  of  •«»  acquamtance  with  Arciibishop  Cnnmer,  to  whom  he 
moderation  ;  while  Ai;iicola,  a  friend  of  the  autlu.r,  and  ""^  >^<»«<»jn««»ded  Alexander  Aless.  a  learned  Scotch- 
the  founder  of  the  ADiinomian  heresy,  declaimed  against  driven  from  his  native  country  by- 
its  doctrine  on  the  necessity  of  repr^nlance, and  involved  ^''^  violence  of  the  Popish  party,  and  who  afterwards 
Um  in  a  painful  dispute  on  the  subject.  But  he  waa  8'''=*'  f****"""  ^^'"^  ^">8 
aooo  called  to  (ahe  pan  in  the  still  more  serioua  con-  Upon  the  appointment  of  a  general  couneil  to  meet 
troversy  among  Protestant  divines  on  the  subject  of  the  at  Mantua  in  May  1537,  his  setvici  s  were  again  re<|ui- 
aacrament;  and,  while  he  adhered  at  first  to  Luther's  red  by  the  Protrsiant  leaders  to  devise  home  common 
notioit  of  consubstantiation,  his  opinion  .became  ^jradu-  form  of  doririnc.  which  mipht  unite  the  reformed 
•Ily  more  mclincd  to  that  of  Zuioglius.   It  waa  a  mote  churches ;  and  to  select  those  articles  of  faith,  which» 
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sVoai  iheir  radical  iinpor:anrc,  were  necessary  lo  be  rc- 
i.itjicd  und  avowed  ai  all  har.ards  in  the  pioposcd  ac- 
commodaiioii  wiUi  the  Caitiolics.  in  the  prottccution 
of  tiieM  «bjceU»  b«  drew  up  a  treatise  on  the  suprema- 
cy of  the  pope  and  jvrisdictMo  ot  the  bistioptt  wbich 
met  with  greet  approbetUm  from  the  Fratesteat  depu* 
tics  ;  ami  wliich  manifested  at  once  his  firmneu  in 
wliai  he  conceived  lo  be  essential  principles,  and  his 
troDi;  (Icsnc  uf  a  rcroncinHtioii  Bui  many  \vt.rc  ready 
(o  iinsuuci'prci  lii^  imeniion,  and  to  censure  hi»  love  of 
peace,  while  he  was  resisting  offers  from  the  popish 
princea,  wbicb  perhaps  few  of  these  c«luaiiii»ton  would 
bitve  bee»able  to  witbeiand.  In  ISS9|  in  the  Ptotest- 
ant  conlereocc  at  Franc  Tort,  be  wae  deputed  to  write 
on  the  subject  of  lawful  defence ;  and  soon  afterwards 
addressed  a  letter  of  strong  remonstrance  to  the  waver- 
i»K  and  wayward  King  of  England,  on  hia  conduct  in 
the  cause  of  the  rcfonnaiion. 

To  give  a  full  view  of  ilie  services  of  tliie  emineat 
aud  indefatigable  labourer  in  the  catiae  of  revealed  re* 
ligioD  and  M  the  reloraied  doctrinea,  wwtM  require  m 
to  enter  into  all  the  leading  eventa  of  the  ap^  in  wbich 
Uc  lived.  In  a  conference  at  Worms  \n  15*1  ;  in  aid- 
iiij;  il.e  plans  of  the  Elector  of  Cologne  for  promoting 
tlic  rtfcirni  tliou  in  llic  diocese  in  154  5;  in  rendering 
similar  services  to  the  t.lector  i'aiaiine  Frederic  in 
1549;  in  preparing;  for  the  expected  council  of  Trent  a 
statemem  pf  tlie  chief  reasons  of  the  Protestant  diaieot 
in  1546;  in  almost  every  thing,  in  short,  that  waa  to 
be  written — his  pen  was  successively  and  unrcmi'.i  in;-- 
ly  employed.  After  ilic  death  ot  Luther,  with  wtium 
lie  consulted  and  con  csponded  on  all  occasions,  he 
found  himself  still  more  unceasingly  harassed  by  the 
accumulating  intcrcsta  of  the  reformation,  at  the  most 
critical  period  of  its  progr«M.  Upon  the  publicatioii 
of  the  temporary  rule  of  nith  for  all  partiea,  called  tfae 
Imteium,  (of  wfiich  the  emperor  enforced  the  obser- 
vance by  fijrcc  of  arms,)  Melancihon  aUtudcd  seven 
cohft. rf  nces  at  Leipsic,  and  wrote  all  the  pieces  which 
were  then  presented  in  the  discussion  uf  this  imperial 
creed.  The  result  of  these  dellbetalions  was  the  pub- 
licatioa  of  a  treatiae  from  bis  pen»  and  a  decree  of  the 
Saxon  nobility  and  clergy,  on  the  obaerrance  of  tbinga 
of  an  indiffertii  nn'urc.  In  this  work,  and  the  disputes 
which  followed,  called  the  Adiophoristic  controversy, 
Mcbncthon  has  been  most  nnjus-tly  accused  of  having 
abandoned  the  truth  through  excessive  liiQidity  and 
servile  compliance ;  but  a  few  quotations  from  his  pub- 
lished aeotimeDta  at  the  momenti  wiUsuAciently  expoae 
tbe  onfoundcd  nature  of  these  eaperaiooe :  <*  Though 
threatened  with  war  and  destruction,  we  must  still  ad- 
here to  the  word  of  God,  and  not  deny  acknowledged 
truth.  As  to  the  danger  incurred  by  the  defence  of 
what  is  preached  in  our  churches,  and  we  kitow  to  be 
truth,  we  will  entrust  the  affair  to  God."  ^  Let  the 
potentates  and  niiera  consider,  amidst  tbe  aiamis  of 
war  now  prevaleotf  what  tbejr  willi  and  what  Ihef 
ought  to  do  in  this  affair,  for  the  peace  of  ihr  church. 
As  for  myself,  I  am  ready,  by  the  grace  of  God,  to  de- 
part iiCBCc,  and  if  need  be  to  suffer." — "  We  have  been 
1  lU'Iy  wriucd  to,  and  admonished  not  to  preach,  teacb, 
or  »  i  itc  against  this  Interim  ;  but  necessity  compels  us 
to  say  this  much,  with  all  bnniilitj  of  oiindf  that  we 
will  not  alter  In  whit  ««  have  hitherto  tai^ht  in  our 
churches ;  Ibr  no  creature  possesses  poweror  authority 
to  change  the  word  of  God,  and  it  is  at  everj  one's  pe- 
ril u>  denf  or  fMraake  the  known  tmtb*  A%  therenrtf 


this  Interim  is  opposed,  in  many  of  its  articles,  to  dm 
truth  \vc  liavc  advocated,  wc  feel  it  necessary  lo  pub- 
lish, in  a  Chrikiian  spirit,  an  explicit  answer :  the  danger 
incurred  by  this  measure,  we  cheerfully  face,  commit^ 
ting  all  to  the  eternal  God,  tbe  fatberof  our  Lord  Jeans 
Christ." 

Besides  arranging  the  order  of  the  churches  and 
academics  in  Misnia,  in  iSS3,  and  assisting  at  a  con- 
ference at  Nurcniburg,  in    1554,  for  tlic   purpose  of 
consolidating  a  union  between  the  houses  of  Sixony, 
Brandenburg,  and  Hesse,  he  was  engaged  in  discus* 
sing  the  subject  of  tbe  ttnioo  of  two  natures  in  tbe  Sa- 
viour, against  Osiander  and  Stsnearua,  and  also  in  vin- 
dicating himself  from  the  clamours  and  calumnies  ex- 
cited against  him  by  Flacius.    In  the  expectation  of 
bein^  driven  into  banishment  by  the  i     n  j  erate  pro- 
ceedmgs  of  bis  enemies  among  the  more  violent  of  the 
reformed,  he  had  adopted  the  resolution  of  withdraw* 
ing  to  Palestine,  and  devoting  the  remainder  of  bis  Ufo 
to  the  retirement  of  a  hermit,  and  the  composhion  of 
works  in  defence  of  divine  truth.    **  At  the  head  of  all 
the  principal  literary  and  ecclesiastical  transactions  of  the 
age,"  says  Cox,  "con^-ulted  by  princes,  di-^patched  upon 
every  urgent  occasion  on  (litfcreiit  joumics,  summoned 
to  private  conferences  and  public  councils,  necessitated 
to  maintain  a  most  extensive  correspondence,  opposed 
and  even  insulted  by  a  violent  faction,  and  watched  aa 
n  heretic  by  the  pertiaana  of  the  Roman  bierarchjr,  ho 
represents  himself  as  tormented  upon  the  rack  of  in- 
ccssant  engagement,  and  absolutely  distracted  with  writ- 
ing disputation'!,  regulations,  prelaces.and  letters."  Ex- 
hausted at  Icnifth  by  his  unremitting  exertions,  by  s;rief 
for  the  loss  of  friends,  and  by  anxiety  for  the  fate  of  pure 
religion,  he  became  desirous  of  n  release  from  his  toil- 
some life;  and,  after  lingerjmr  several  weeks  under  tho 
influence  of  an  intermittent  nver,  be  expired  on  tho 
19lh  of  April,  1560,  in  the  sixty-tlwrd  year  of  his  age, 
in  the  full  possession  of  his  irieiital  f,irnlties,  and  in  the 
most  placid  state  of  pious  hope.    Upon  being  asked  hy 
one  of  his  friends,  in  his  la^t  moments,  if  he  wished 
any  thing  else,  he  replied,  "  alittd  nihil  nisi  coelum," 
mihiag  tUe  bui  heaven     and  requested  those  who 
were  endeavouring  to  adjust  some  pans  of  his  eloth- 
inr,  "not  lo  disturb  his  delij^htful  repose."    The  pu'-- 
lic  were  allowed  to  gratify  liieir  anxiety  to  see  his  body 
before  its  interment ;  and  their  attachment  to  his  cha- 
racter waa  singularly  manifested,  by  their  picking  up 
every  pen,  or  piece  of  paper  upon  which  he  had  writ- 
ten, or  aof  thing  that  he  had  used,  however  inaigolfi* 
cant  In  itaetf.  If  is  remains  were  plaeed  in  a  leaden 
cofllin,  and  deposited   close  by  the  body  of  l  uthcr. 
We  could  dwell  with  much  complacency,  and  at  great 
length,  on  tho  delineation  of  a  character,  which  pre- 
sents so  rare  a  combination  of  intellectual  and  moral 
endowments  ;  and  which,  even  when  it  is  exhibited  to 
the  world,  Is  so  seldom  estimated  aa  it  merits,  amidst 
the  violence  of  human  eontemkas.  Bat  it  is  our  pro- 
per province  to  select  and  abridge  the  materials  of  bio- 
graphy, nther  than  to  expand  its  lessons  of  instruc- 
tion ;  and  we  must  content  ourselves  with  a  very  rapid 
sketch  of  what  would  well  deserve  to  be  placed,  in 
all  its  most  attractive  lights,  before  the  exasperated 
apirits,  who  crowd  the  deparunenu  of  modem  contro- 
versy. 

PhUip  Melanethon  has  been  invariably  numbered 
among  tbe  most  illustrious  instniments  of  the  rcfor- 
mtioBt  Mid       bf  iar  thft  most  ftmtf^  ooidjatort 
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M  w«n  aa  the  wimett  penional  friend  of  the  Scxon 

reformer  He  was  pcculiarty  quulificd  lo  supplf  the 
deficieiicie!),  and  lo  correct  ihe  errois,  of  his  inircpici 
aisociaie ;  mid  it  would  be  a  difTiculi  lask  lo  dccitic 
whether  the  cause  oi  true  tciigion  was  more  indebted 
to  the  Eealous  spirit  ortl>eone,or  to  the  persuasive  Tir- 
COM  of  Um  cMlMr.  Noihiogtat  least,  can  be  more  plcM- 
Ini;,  than  to  oontemptMo  tho  high  opinion  wtifeh  tbef^ 
entertained  of  each  other,  and  the  inirM  ni  »t  a  liness 
oi  their  mutual  friendship  aniidM  ail 
their  enemies  to  create  a  disunion  Thougli  not  per- 
fectly tgretdtthby  were  peifecily  uniud,"  *^y^  Cox,  and 
mvor  OOald  be  iMOCed  to  regard  each  other  fki  rivaU. 
**  Pomeranot  ie  e  gmnimriant"  uld  Melaocthoot  *^  i 
am  a  logician,  and  JostotJoou  k  an  orator;  btnLutfier 
is  good  at  every  thing,  the  wonder  of  mnnkir.f!  ,  fnr 
whatever  he  says  or  writes,  it  penetrates  ttie  iicart,  and 
makes  a  lasting  impression."  "  I  am  born  to  be  a 
rough  coiktrover^iiiltst,"  said  Lullier, "  I  clear  the  g  round, 
pull  up  weeds,  fill  up  ditcbeBi  end  amooth  the  roads. 
Bat  to  biiildt  to  plaati  t»  lov,  to  velar,  to  adorn  the 
coentTy,  belwwe  to  Melanctheo.** 

Melancthon^  early  talents,  extensive  learning,  and 
classical  acquirements,  have  been  already  noticed  ;  but 
bis  intellectual  acutencss  in  disicriniinaiing  l)etwccn 
truth  and  sophistryt  was  not  less  disiliiguisbed  than  the 
•legent  perapieeiqr  with  which  he  conv^ed  his  senii- 
■Mntt.  He  possessed  an  exlraordinarjr  nwiWNy,  which 
wae  greatly  aided  by  the  regularity  of  bia  habits,  end 
the  equanimity  of  his  mind;  antl  was  not  less  remark- 
able for  the  facility  with  which  he  could  recollect  his 
Well  arranged  stores  of  information.  He  span  d  no 
time  or  application  in  the  tnvestigatioa  of  every  im- 
pertent  topic ;  and,  in  all  his  researches  or  discuasions, 
wea  ectuued  bj  the  most  ondeviating  love  of  uuth. 
Hie  own  mteBtfana  were  ea  upright  ee  bis  eonceptitma 
were  dear ;  and  there  was  a  kind  of  tratufuxrency  (as 
has  been  well  e^tpressed)  in  the  whole  stream  both  of 
bia  arguni!  nt=i  ,nd  his  motives.  "  1  will  give  you  an 
aoswcr  to-morrow,"  he  sMd  on  one  occa»toa  lo  £ckius, 
who  bed  made  use  of  some  ponding  sophism  in  their 
tUnwadeiu  **  There  Ie  no  merit  or  honoor  in  that," 
eeia  hh  antegeolat,  *  if  fov  caiwot  eoewcr  me  imme- 
diately.** "  Mi  doctor,"  replied  Melancihon,  with  the 
greatest  composure,  "  non  qusro  meam  gloriam  hoc  in 
negotid,  aed  reritatcm  :  eras,  volcntc  Deo, me  audies." 
Jt  WM  bia  avowed  principle  to  speak  what  he  thought 
fimlff  but  modestly  ;  and  to  concede  what  he  deemed 
■d^t  be  conceded  with  unambigumu  ingenooutnesa. 
Thie  waa  not  e  vfmi  HItely  to  pleeae  vof  party  in  an 
age  of  violent  contention ;  and  he  was  incetMntlr  as- 
sailed and  tormented,  through  the  whole  of  bis  lite,  by 
the  bigotry  both  of  friends  and  enemies.  Yet  his  dis* 
paaeionate  temper,  unbiassed  candour,  and  love  of 
pcnQe*  were  by  no  means  (as  has  been  often  advanced) 
the  oeoecqneace  of  scepticism  in  principle,  insensibili- 
tf  ef  Ibeling,  or  timidity  of  spirit.  The  meat  fiery  zea- 
lot in  the  cause  of  the  Reformation  never  pursued  its  in- 
terests with  greater  perseverance  than  he  did  ;  nor  did 
be  even  temporize  in  those  point*,  which  his  pencirat- 
iog  mind  saw  to  be  essential ;  and  he  would  have  died 
(ee  he  often  avowed)  for  what  be  mainuined.  He  pos- 
eeeeed  elto  all  that  acute  and  excitable  feelin.  ,  which 
genereUf  eceompanleetrQe  genius  ;  and  his  anxiety  for 
the  success  of  the  greet  cause  which  he  had  embraced 
with  all  the  ardour  of  enlightened  piety,  arose  often  to 
liie  degree  eC  nbeohtte  l^poclMmdiuioi. 


His  aeqolsiuons  of  knowledge  were  made  with  Hule 

ejtcnion  i  and  Iii.s  unclouded  seicniiy  of  mind  kept  his 
f^iculties  aUvava  fit  lur  >t;rvicc.  IIis  bodily  Iramo  was 
blender,  and  his  consiiiution  iit  ver  rol>u»l ;  but  bis  ha« 
bits  were  regular,  and  his  mode  of  living  strictly  tcni> 
pcraic.  He  retired  to  rest  at  an  early  hour,  and  usoal* 
tjr  rose  a  little  after  midnight.  Ue  estimated  time  as 
the  most  prccioui  of  ail  possessinns  ;  and,  when  be 
made  any  ^;  ])  unimcnt,  expected  it  to  be  kept  literal- 
ly to  a  nui.dte.  Hu  sciviccs  lo  j^cncral  literature 
were  of  the  hij^htst  order,  and  be  bad  great  influciice 
in  reviving  the  study  of  the  ancient  writers.  He  led 
the  way  in  classical  cotnpoeitkm  among  his  country- 
men ;  and,  though  his  euempte  et  versification  were 
far  from  being  raeeessfbl,  he  wrote  Latin  in  prose  with 
an  case  and  puri'.y  rarely  equalled.  Amidst  all  the 
avocaiioiis  in  which  lie  wjs  involved,  he  employed  the 
greater  part  of  every  year  in  giving  lectures  to  1  jO.)  pu- 
pils; and,  even  among  the  increased  i?  Brrrnties  of  bis 
last  days,  he  persevered  in  the  labciais  >i  his  cltSS 
with  an  asaiduity  almest  approaching  to  olminaeyi 

But  neither  his  attechment  to  litereiore,  nor  his  mnlti* 
farious  engagements  in  pnhlic  afTairsi  could  reduce  him 
from  the  participation  ot"  domestic  fet lings  and  duitts. 
Hi5  attention  to  his  own  family  was  never  leUxcd 
amid»t  his  greatest  perplexities,  and  he  was  occasionally 
found  by  his  visitors  holding  a  book  in  one  hand,  and 
rocking  bis  child's  cradle  with  the  other.  He  wasfiNid 
of  the  society  of  children  in  general,  to  whom  be  eonM 
render  himself  at  once  a  captivating  and  instructive 
companion,  joining  cheerfully  in  their  bports,  and  exer- 
cising his  ingenuity  in  deviling  iimusemcnt*  suited  to 
their  years.  He  was  much  inclined  at  all  times  ta  a 
jocular  strain  of  conversation ;  and  wae  so  extremely 
frank  in  bia  communications,  from  the  eniire  puritf  of 
his  motivce,  as  firequently  to  expose  himself  te  the  erti* 
fices  of  designing  men.  He  was  a  pattern  of  sympathy 
towards  his  friends  ;  and  was  distinguished  stall  times 
1  V  ^t  ':  most  disinterested  generosity  of  disi>ositioM, 
which  be  often  carried  to  a  faulty  extreme.  The  vari- 
ous presents  of  gold  and  silver  coins,  or  other  curiosi- 
ties which  he  firequently  received,  be  would  ofien  give 
ewey  lo  the  first  person  who  might  be  indooed  to  esk 
for  ibem  {  and  it  is  said,  that,  on  one  occasion,  having 
offered  a  stranger  any  particular  article  in  a  large  col- 
lection whicli  he  was  showing  to  him,  and  the  visitant 
having,  with  consuromate  cupidity,  cxprc&sed  a  wish 
for  them  all,  he  acituUy  granted  the  unreasonable  re- 
quest, while  he  could  not  conceal  his  displeasure  at 
aoch  an  instance  of  avaricious  eSVontery.  He  was  equal* 
ly  profuse  in  bb  daily  charities ;  and  so  completely  dis- 
interested, ss  to  decline  repeatedly  proposed  sdHitlons 
to  his  salary  in  the  university,  as  well  as  to  refuse  ttie 
most  lucrative  offers  of  promotion,  and  proffered  pre- 
sents from  ^»is  princely  friends.  He  was  remarkably 
humble  in  his  whole  deportment;  and  was  often  known 
to  perform  various  raenul  offices  for  himself.  He  was 
iovariehly  enimated  by  e  gentle  end  peeesfiil  spiric, 
averse  from  disputation,  almost  never  known  to  be  ir> 
riiated  In  the  course  of  debate,  and  still  less  to  have  har- 
boured resentment  in  consequence  of  anv  heat  that 
might  have  been  excited,  or  hasty  expression  thrown 
out.  Nor  was  he.  by  any  means,  a  tnme  and  feminine 
character;  but,  while  "he  was  apt  to  sink  into  a  kind 
of  yielding  softness  under  the  influence  of  mild  and  ge- 
nerous treatment,  (to  use  the  words  of  Heehclm,)  if  hie 
adverseriee  so  fitf  wrgot  themielTeS}  ae  to  meke  use  ef 
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imperious  language  and  menacing  terms,  then  a  spirit 
of  intrepidity,  wisdom,  and  independence,  animated  all 
his  words  and  actions,  and  he  looked  down  with  con- 
tempt on  the  threats  of  power,  ilie  frowns  of  fortune, 
and  the  fear  of  death."  But  his  passions  were  all  con- 
trolled by  the  dictates  of  reason,  and  especially  by  the 
power  of  Icrvcnt  yet  unobtrusive  piety,  which  was  the 
brightest  ornament  of  his  exalted  character,  and  the 
leading  motive  of  his  valuable  exertions.  The  most  am- 
ple and  moii  correct  edition  of  his  works,  is  that  which 
was  published  I)y  his  son-in-law,  Cuspar  Pcucer,  at 
Wittembcrg,  in  1601,  in  four  volumes  folio.  See  Mo- 
sheim's  Eccte*.  Hi*:,  vol.  iv.  ;  Melchior  Adam 
Germ.  J'Aeoloffarum ;  Seckendorf  Hitt.  I.utheranumi ; 
Kaylc's  Critical  Dictionary  ;  Camerarii  fita  MrlancthO' 
nit :  Cox's  J.ife  of  Melanct/ion  ;  Milner's  Church  Hi*- 
ton/,  vol.  iv.  and  v.  (7.) 

MELCOMBK-REGIS.    See  VVeymoi  th. 

MliLKSHAM,  a  village  of  England,  in  the  county  of 
Wilts,  consists  chiefly  of  one  long  street,  of  which  the 
houses  are  built  of  a  soft  free -stone  It  contains  a  parish 
church,  and  three  meeting-houses  for  Quakers,  Inde- 
pendents, and  Baptists.  It  carries  on  the  manufactures 
of  broad  cloths.  Number  of  houses  785.  Population 
4030. 

MELLITIC  .\ciD.    Sec  Chemistry. 

MELODY,  in  Music,  such  a  pleasing  lucceision  of 
musical  sounds,  as  was  by  the  earliest  writers  on  music 
called  H.\nMONT,  (sec  that  article.)  a  term  which  now 
is  exclusively  applied  to  denote  the  pleasing  efTects  of 
a  proper  selection  of  sounds  heard  together  at  the  same 
time.  In  correct  perfoimanccs  by  a  choir  of  good  voices, 
or  by  a  band  of  Pkbtect  Jnttrumcntt,  making  Perfect 
Harmon't,  (see  these  articles,)  such  as  violins,  violon- 
cellos. Sec.  or  a  Listonian  or  Euharmonic  Organ,  are 
capable  of  producing,  when  skilfully  played,  a  consider- 
able number  of  the  leaps  or  steps  of  the  melody  in  such 
performances  are  necessarily  tempered,  or  made  a  small 
quantity  larger  or  smaller,  than  that  exact  quantity 
which  each  of  such  steps  or  intervals  roust  have  when 
introduced  in  harmony ;  that  is,  when  the  limiting 
sounds  of  such  intervals  are  heard  together  at  the  same 
instant.  A  nice  and  well  practised  ear  for  music,  will 
doubtless  perceive  tAe  temfierameni  of  the  melodu  of 
which  we  are  speaking,  and  can  hardly  fail,  on  first 
hearing  and  considering  them,  during  an  euharmonic 
performance,  to  consider  them  as  defects,  and  wish  for 
their  being  avoided.  Every  attempt,  however,  to  do 
so,  by  removing  the  temperaments  from  the  melody  to 
the  harmony,  is  accompanied  by  so  much  interruption 
and  debasement  from  the  beats,  by  which  such  temper- 
ed harmonics  are  accompanied,  as  to  produce  convic- 
tion that  the  harmony  ought,  in  all  instances,  to  be  kept 
perfect  ;  and  the  temperaments,  by  which  unavoidably 
all  music  in  parts  is  attended,  must  lie  thiown  entirely 
into  the  leaps  of  the  melody,  where  no  beats  or  beatings 
will  be  found  to  accompany  their  usr.  Sec  this  subject 
further  discussed  in  the  PhUoso/ihical  Magazine,  vol. 
xxvii.  p.  314.  (f) 

MEI.OS.    See  Milo. 

MELROSE,  a  town  and  parish  in  the  county  of  Rox- 
burgh, extending  in  length  from  north  to  south  about  se- 
ven miles,  and  in  Ijreadth  from  five  to  seven  miles.  I'hc 
population  in  about  2446. 

The  soil  of  this  pDrish  is  various.  Towards  the  south, 
it  is  for  the  most  part  a  si  roup;  clny.  excellently  adjpt- 
ed  for  wheat.    The  banks  of  i!jc  Tweed,  which  winds 


through  the  parish,  consist  of  a  fine  light  dry  soil,  fit 
for  all  kinds  of  grain.  On  the  north  side  of  the  river, 
the  soil  is  ot  three  kinds:  1st,  A  light  earth,  mixed 
wicii  sand,  upon  a  gravelly  bottom  ;  '.2d,  A  strong  clay 
upon  a  till,  lull  of  springs,  and  \cty  wet;  and  Jd. 
Moss.  The  northern  pait  of  the  parish  is  hilly,  and 
makes  excellent  sheep  pasture,  interspersed  with  a  few- 
small  fields  under  cultivation.  The  valued  rent  of  the 
parish  is  19,985/.  4«.  6d.  Scots. 

The  town  of  Melrose,  which  gives  its  name  to  litis 
parish,  was  formerly  a  burgh  of  regality.  It  is  plea- 
santly situated  at  the  bottom  of  the  Eildon  hills,  on  the 
north  side,  and  on  the  edge  of  a  fertile  valley,  upwards 
of  a  mile  in  length,  intersected  by  the  Tweed,  which 
runs  through  it  in  a  serpentine  direction,  and  surround- 
ed  by  hills  of  a  considerable  height.  In  this  valley, 
besides  Melrose,  are  the  villages  of  Danielioun,  Oar- 
nick,  Bridge-end,  Gatlonside,  Newstead,  Eildon,  New- 
town, and  Blainslie. 

Melrose  was  long  celebrated  for  its  manufacture  of 
linens;  but  for  several  years  past  this  trade-has  been 
very  much  upon  the  decline.  The  business  of  bleach- 
ing linens  is  carried  on  to  a  considerable  extent;  and 
the  woollen  manufacture  has,  of  late,  been  cultivated 
with  success. 

A  little  to  the  south  of  Melrose,  are  the  three  Eildon 
hills.  The  base  of  them  may  be  in  compass  six  or  se- 
ven miles ;  the  hcighth  of  two  of  them  to  the  north 
about  a  mile  and  a  half.  On  the  top  of  the  north-east 
hill  arc  plain  vestiges  of  a  Roman  camp,  well  fortified 
with  two  fosses  and  mounds  of  earth  more  than  a  milo 
and  a  half  in  circuit,  with  a  large  plain  near  the  top  of 
the  hill,  on  which  may  be  seen  the  firtttorium,  or  the 
general's  quarter,  surrounded  with  noany  huts.  The 
situation  seems  to  have  been  skilfully  selected,  and  it 
has  all  the  properties  of  a  well  chosen  camp,  according 
to  the  rules  of  Vegetius.  There  is  a  large  prospect 
from  it  of  all  the  country  ;  it  has  many  springs  of  good 
water  near  it ;  the  sides  of  the  hill  have  been  covered 
with  wood  ;  and  the  camp  is  so  extensive,  that  neither 
man,  beast,  nor  baggage,  could  be  straitened  for  room. 
On  the  north  side  of  the  middle  hill,  there  seems  to 
have  been  a  second  camp,  from  which  there  is  a  large 
ditch  for  two  miles  to  the  west,  reaching  to  another 
camp  on  the  tup  of  Caldshielhill.  This  camp  has  been 
strongly  fortified  with  a  double  trench,  and  the  circum- 
vallation  of  it  continued  for  a  considerable  way  ;  and, 
along  with  the  camp  called  Cusilestead,  it  forms  almost 
a  triangle  with  the  large  camp  in  Eildon  hills.  The 
vestiges  of  two  other  large  camps  are  also  found  in  this 
neighbourhood ;  the  one  on  the  head  of  the  hill,  on  the 
side  of  which  the  village  of  Gattonside  is  founded,  north 
of  the  Tweed,  which  is  surrounded  by  a  wall  of  stone 
about  half  a  mile  in  compass  ;  the  other  about  half  a 
mile  to  the  east,  on  the  top  of  the  hill  opposite  to  New- 
stead,  which  seems  to  have  been  aiiout  three  quarters 
of  a  mile  in  circumference,  and  is  called  the  Cheiter 
Know,  or  KnoU.  The  eastern  Roman  military  road  it 
visible  in  many  quarters  of  this  country,  raised  in 
some  places  considerably  above  the  adjoining  fields, 
and  of  a  considerable  breadth,  with  military  stations  on 
some  parts  of  it. 

But  the  most  remarkable  monument  of  antiquity  to 
be  found  in  this  quarter,  is  the  nhbey  of  Melrose.  Va- 
rious religious  foundations,  of  diiTercnt  dates,  appear  to 
have  existed  at  this  place.  The  ancient  monastery  of 
Old  Melrose,  situated  on  a  little  peninsula  formed  by 
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the  windings  of  the  Tweed,  was  probably  founded  about 
the  end  of  the  sixth  century.  Titc  vencraMe  Bcdc,  who 
was  bom  in  67  3,  (;ivcsan  accouniof  its  siiuaiionon  the 
bank  oi  the  Tweed,  and  also  of  its  abbots  It  was  a 
famous  nursery  for  learned  and  religious  meoi  and  pro- 
bably continued  until  the  other  one,  at  tlte  present 
Mciroae,  was  founded  by  King  David.  The  convent  of 
Old  Melrofc  was  enclosed  with  a  stone  wall,  reaching 
from  the  south  corner  lo  the  west  corner  of  the  Tweed, 
where  the  neck  of  land  is  narrow ;  and  the  foundation 
of  the  wall  is  still  to  be  seen. 

About  a  mile  to  the  west  of  this,  on  the  Tweed,  stands 
the  village  of  Newsicad,  a  place  remarkable  for  another 
abbey  on  the  cast  side  of  it,  called  Red  Abbey-stead ; 
and  about  half  a  mile  from  Ncwsiead,  on  die  south  side 
of  the  river,  stands  the  present  abbey  of  Melrose.  This 
monastery,  from  the  ruins  which  yet  exist,  appears  to 
have  been  truly  magnificent  and  spacious.  It  still  con- 
tinues  to  be  the  admiration  of  strangers  ;  and  from  the 
height  and  embellishment  of  its  columns,  the  symme- 
try of  its  parts,  the  beauty  of  the  stone  of  which  it  is 
built,  and  the  delicacy  uf  its  sculpture,  it  may  be  re- 
garded as  one  of  the  finest  specimens  of  Gothic  archi- 
tecture which  exist  in  this  country.  It  was  founded 
by  king  David  in  1 136,  dedicated  to  the  Virgin  Mary, 
and  endowed  with  large  revenues  and  many  immuni- 
ties, as  appears  by  the  charters  granted  to  the  abbot 
and  convent  by  our  kings.  The  motiks  were  Cister- 
tiao,  and  the  monastery  of  Melrose  was  a  mother 
church  or  nursery  for  all  that  order,  in  many  various 
and  remote  regions  of  Scotland. 

The  church  is  built  in  the  form  of  St.  John's  cross. 
The  chancel,  which  is  a  very  stately  fabric,  is  still 
standing  ;  its  roof  is  very  curious,  and  has  much  of  the 
scripture  history  sculptured  upon  it.  Much  of  the 
western  pari  of  this  building  is  so  entirely  demolished, 
that  it  cannot  be  precisely  ascertained  how  far  it  reach- 
ed in  that  direction.  What  still  exists  is  of  the  follow- 
ing'dimensions.  Its  length  is  258  feet,  breadth  137^, 
circumference  about  <.*13 ;  height  of  the  cast  window 
24,  breadth  16;  height  of  the  soutli  window  34|, 
breadth  15  j  ;  height  of  the  steeple  75,  the  spire  gone. 
The  cast  window,  at  which  was  tlie  great  altar,  is  a 
beautiful  structure,  consisting;  of  four  pillars  or  bars, 
with  a  great  deal  of  curious  work  betucen  them ;  and 
on  each  aide  a  great  number  of  niches  for  statues  ;  on 
the  top,  an  old  man  with  a  globe  in  his  left  hand,  rest- 
ing on  his  knee,  and  a  younp:  man  on  his  right,  both 
in  a  sitting  posture,  with  an  open  crown  over  their 
heads  (See  Plate  CLXX.  ol  Civil  .\HcittTKCTURB.) 
On  the  north  and  south  of  this  window  arc  two  others 
of  smaller  dimensions.  The  niches  are  curiously  carv- 
ed, both  the  pedestals  and  canopies,  on  which  seve- 
ral figures  of  men  and  animals  arc  curiously  cut-  On 
the  soath-CBSt  of  this  church  arc  a  great  many  mu- 
sicians, admirably  cut,  with  much  pleasantness  and  gaie- 
ty in  ijicir  countenances,  accompanied  ^vilh  their  vari- 
ous iostrumcnis;  also  nun-)  with  tlicir  veils,  some  of 
i):em  richly  dressed.  The  souili  window  is  very  much 
jtimircd  for  its  height  and  curious  workmanship.  Tlierc 
jre  nichcn  on  each  side  and  above  it,  where  have  be>:n 
ttafues  of  our  Saviour  and  the  apostles.  Besides,  there 
rKivv  Other  fl<;urcs  on  the  east,  or  on  the  west  side 
,  _  ^  wiixlo'*" :  monks  curiously  rut,  with  their  beards. 
Dwis.  and  l>cadB  ;  a  cripple  on  the  back  of  a  blind 
jn  •  mevcrnl  animals  cut  very  nicely,  as  boars,  grey- 
ovntls,  lions,  monkeys,  and  others.   There  are  about 


sixty-eight  niches  in  the  whole,  standing  ;  the  statues 
were  only  demolished  about  the  year  1649. 

With  regard  to  the  inside  of  the  church,  on  the  north 
side  of  the  cross,  there  are  beautiful  pillars,  the  sculp- 
ture as  fresh  as  if  it  had  been  newly  cut.  On  the 
west  side  is  a  statue  of  St.  Peter  ;  and  to  the  south  of 
it  one  of  St.  Paul.  In  the  middle  of  the  cross  stood 
the  steeple,  a  piece  of  noble  architecture  ;  a  quarter 
of  it  yet  standing,  but  the  spire  gone.  The  roof  of  the 
south  side  of  the  cross  is  still  standing,  where  there  is 
a  beautiful  stair-case, much  admired,  the  roof  of  it  wind* 
ing  like  a  snail  cap.  There  was  within  the  church  a 
vast  number  of  fonts,  curiously  carved,  and  altars  dedi- 
cated to  various  saints.  In  the  portion  of  the  church 
where  worship  is  at  present  performed,  there  are  two 
rows  of  pillars  of  excellent  workmanship,  especially 
that  to  the  south-east,  which,  for  fineness,  looks  like 
Flanders  lace. 

With  regard,  lastly,  to  what  was  in  pari  or  altogether 
separated  from  the  body  of  the  church,  there  was  a 
cloister  on  the  north  side,  a  part  of  the  walls  of  which 
arc  still  remaining  ;  and  where  may  be  observed  plea- 
sant walks  and  seats,  with  a  great  many  fine  (lowers  of 
various  kinds,  nicely  cut.  The  door  at  the  north  entry  of 
the  church  is  curiously  embossed ;  and  the  foliage  here, 
and  in  several  places  of  the  church,  very  beautiful. 
There  were  also  here  a  great  many  fine  buildings  within 
the  convent,  for  the  use  of  the  abbot  and  monks,  with 
gardens  and  other  conveniences  ;  all  inclosed  within  an 
high  wall,  about  a  mile  in  circuit.  Besides  the  high 
church,  there  has  been  a  lar^:e  fine  chapel  where  the 
manse  now  stands ;  and  another  house  adjoining  to  it, 
where  the  foundation  of  the  pillars  is  still  to  be  seen. 
On  the  north  side  of  this  house,  there  has  been  a  curi- 
ous oratory,  or  private  chapel,  the  foundation  of  which 
has  been  lately  discovered,  and  a  large  cistern  of  one 
stone,  with  a  leaden  pipe,  conveying  the  water  to  it. 
See  TheStatitt.  Account  of  Scotland,  vol.  ix. ;  Torsyth's 
Beautiet  of  Scot/and,  vol.  ii. ;  and  the  Dettrifition  of  the 
Parish  of  Melroae,  by  the  Rev.  Mr.  Milne,  1743.  (r) 

MELTON  MOUBRAY,  a  market  town  of  England, 
in  Leicestershire,  is  situated  in  a  vale  on  the  banks  of 
the  river  Eye,  over  which  there  arc  two  good  bridges. 
The  Oakham  canal,  which  is  also  crossed  by  a  good 
bridge,  runs  behind  the  principal  street.  The  town  con- 
sists of  four  streets,  in  the  brm  of  a  cross,  and  has  many 
well-built  houses.  The  church,  which  is  very  large, 
consists  of  a  nave,  aisles,  transept,  and  chancel,  with  a 
high  and  elegant  tower  in  the  centre.  There  is  here 
a  free- school  for  girls,  and  three  annual  fairs.  The 
population  of  the  parish  in  1811  was  411  inhabited 
houses,  and  2141  inhabitants. 

MELVILLE.  Anohew,  a  learned  Scotsman,  and 
one  of  the  most  distinguished  successors  of  John  Knox 
in  the  Prj'sbyterian  church,  was  tlie  youngest  of  nine 
sons  of  Richard  Melville  of  Baldovy,  in  Forfarshire,  and 
was  bom  on  the  1st  of  August,  1545.  In  his  second 
year,  he  lost  his  father  at  the  battle  of  Pinkie,  find  was 
brought  up  in  the  family  of  liis  eldest  brother  Richard, 
where  he  was  treated  with  f^rc.at  tendrniess  and  aflcc- 
tion.  While  a  child,  he  was  distint^uished  as  much  for 
the  quickness  of  his  capacity,  as  for  the  delicacy  of  his 
constitution  ;  and  his  brother  resolved  to  qivc  him  as 
complete  an  education  as  the  ■••^c  could  aiford.  He  was 
instructed  in  grammar  by  Thomus  Anderson,  tlirn 
schoolmaster,  and  afterwards  minister,  tit  Montrose,  who 
also  initiated  him  into  the  principles  of  the  reformn- 
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lion ;  and  ttfier  hat  ini;  roni|>Itiie(!  the  usual  routine  of 
elementary  educfiUon  ui  Uie  Laiin  scboo!,  he  studied 
the  Gietk  and  Frtnrli  laijguagtr  u  i  ,i  i  Picivc  (Jc  M,«i- 
silliers,  a  Frenchman,  who  wra»  then  engaged  in  teach- 
ing at  Montrose.  In  I5S9,  he  became  a  lU^eiit  in 
St.  Mary'*  College,  St.  Andrewt;  and  after  eomple- 
ling  hta  academical  course  therct  be  Bailed  to  Fmnee  in 
his  nineteenth  year,  and  €n}»agctl  ardently  in  the  atudjr 
of  letters  and  plrilosophy  in  ilic  university  of  Paris. 
For  the  purpose  of  studyill^;  tlie  civil  law.  he  n  luirtd 
to  Poitiers  in  bis  twenty-first  year}  and,  on  his  urrivai, 
lie  was  made  a  regent  fai  th*  Coliega  of  St.  Maixcon. 
Here  he  cootinyed  ibrce  Tearit  pfoeecutiiij(  witb  greet 
aucccntlie  etiidf  of  jai  i»pnidciice,a]id  at  the  aeme  lime 
distinguishing  himself  as  a  teacher  of  rhetoric.  His 
next  object  was  to  study  theology,  and  \fith  this  inten- 
tion  be  went  to  Geneva,  where  he  immediately  proved 
himself  worthy  to  hil  the  vacant  chair  of  humanity. 

In  the  year  1 574,  at  the  urgent  desire  of  his  friends 
in  Scotland*  MelviUo  reaigoed  hia  office  at  Geneva»  and 
relumed  lo  hh  nativo  eounlfr.  Somo  of  his  frienda 
now  endeavoured  to  peraoede  him  lb  accept .  the  ap< 
pointment  of  domestic  instructor  to  the  Regent  Morton  ; 
bm  this  he  (!t  lined,  and  spent  a  few  months  in  his  el- 
der brother's  house,  assisting  the  studies  of  his  nephew, 
JwBea  Melville,  who  bad  recently  completed  the  usual 
coQiae  of  •cademicat  cdocation  at  St.  Andrew's.  Soon 
•ftcrwafda,  at  Ihe  solicitation  of  Aicbbbhop  Boyd,  and 
other  leading  men  in  the  weM,  1m  accepted  the  fiffiee  of 
Principal  of  Glasgow  college,  and  carried  his  nephew 
James  along  wi;h  l  iia  to  act  as  recent.  In  this  situa- 
tion he  laboured  with  greet  diligence  and  success,  in- 
troduced a  new  plan  of  !>tudy,  and  nriade  many  useful 
inpiroTeilieata  to  the  mode  of  teaching;  and  a  near 
fbondalion,  vlileb  was  given  to  the  college  at  this  tiao 
by  royal  charter,  ratified  all  the  diapositioiia  tvhkb  McU 
villc  had  made  for  the  advancement  of  learning. 
Among  his  other  services  to  the  university,  he  deserves 
the  credit  of  having  foufidcd  the  public  library,  though 
it  does  not  appear  that  he  enriched  it  with  any  dona- 
tkoa  from  bis  own  collection.  About  this  time,  be  first 
beeanio  known  as  an  author,  by  the  appearance  of  bit 
poetical  translation  of  the  Soog  of  Moaoa,  Ice.  pfinted  at 
Basil,  in  1574,— a  collection  wbkili  eiporltnoad  •  owet 
flattering  reception  ftwBi  all  the  men  of  Icunfaig  and 
taste  in  Europe. 

The  constitution  of  his  office,  as  a  professor  of  divinity, 
entitled  him  to  a  seat  in  the  ecclesiastical  judicatories} 
end  betook  a  very  active  interest  in  the  public  affaire 
of  the  church.  When  be  arrived  in  Scotland,  an  in- 
congruous species  of  church  government,— nominally 
Episcopalian,  but  which  neither  satisfied  Episcopalians 
nor  Presbyteiiansr^hsd  been  introduced;  but  Mel- 
ville was  convinced  that  prelacy  is  not  founded  on  the 
aotbority  of  Scripture,  or  on  the  practice  of  apostolical 
limea  i  and  bavliig  eooecived  a  partiality  for  Presbyie- 
rian  porky,  io  consequeaco  of  his  experience  of  its  good 
effects  (in  Geneva,  he  determined  to  exert  himself  to 
establish  the  bsnie  model  in  his  own  country.  In  the 
month  of  March,  1575,  he  w«is  first  a  member  of  the 
Gcncml  Assembly;  and  his  niime  was  included  in  a 
committee  appointed  to  confer  with  the  government  on 
tbe  subject  uf  the  polity  of  the  church,  and  to  prepare 
a  scheme  of  ecdesbatical  adminiatrataan*  to  be  submit- 
ted to  «  future  AMenblf.  In.  tlw  year  1578,  tbe  ae* 
eond  book  of  Dicciplino  was  apptored  by  a  Oenerai 


Assembly,  in  which  Melville  presided;  and  ffom  tli.it 
period  it  has  been  ilic  standard  of  Presbyteiiaii  chuich 

guVLTnniC  ji' 

Hut  the  General  Assembly,  in  their  zeal  to  reform 
the  gOTeramcot  of  the  church,  were  not  inattentive  to 
the  moani  of  Improving  the  seminaries  of  education. 
At  the  auggestlon  of  Melville,  in  conjunetioa  with  Ar- 
buthnot  and  Smeton,  plans  were  formed  for  amending 
the  constitutions  of  the  univcrsiiics  of  St  Andrew's, 
Glasgow,  and  Aberdeen,  on  a  priuciple  similar  to  that 
wtiich  had  been  recommended  by  the  reformers  in  tbe 
first  book  of  Discipline.  A  favourite  project  with  Mel- 
ville waa*  to  transform  ooo  of  the  three  colleges  of  St. 
Andrew's  into  a  school  of  divinity ;  and,  through  bit 
influence  with  tite  inn  :ii:icnt  11:4  the  church,  the  de- 
sign was  accompli}. icU  m  i:ic  year  1579.  Melville  him- 
self was  placed  at  the  heud  ut  tlic  new  thtruhigical  se- 
minary, by  tbe  voice  of  his  country  ;  and  tor  more 
than  twenty  years  tbe  auccess  of  tke  UMitaUon  ezeoed- 
od  tbe  mott  aaognino  onpecatinna. 

Molville  began  lo  diaebargo  tbo  dntiei  of  principal 
and  professor  of  divinity  in  the  new  college  of  St.  An- 
drew's, in  December,  1580,  with  the  assistance  of  his 
lie l>hew  James,  as  profcssiJi- of  i.hc  oritnul  Ijtij^uages, 
and  John  Robertson,  as  jiroiessur  oi  ilie  New  Testa- 
ment. His  class  waa  crowded  with  auditors,  consisting 
not  only  of  students  of  theology,  but  of  roasters  in  the 
other  colleges  i  all  of  whom  acknowledged  the  singular 
ability  with  which  he  accompliabcd  bis  arduous  under* 
taking.  Melville,  however,  with  all  his  excellencies, 
appears  lo  have  been  passionately  fond  of  innovation  ; 
aod  to  a  raiiooal  discernment  of  the  defects  of  the  Aris- 
totelian philosophy,  he  added  an  undue  admiration  of 
the  wrilinga  of  Ramttsj  wbeeo  lectures  he  bad  atMndcd 
in  hia  youth,  and  wboee  apitit  bo  had  freely  imbibed. 
The  Peripatetic  prejudices  of  the  professors  in  St.  Snl^ 
vator's  and  Sl  Leonard's  college  were  roused  to  fary 
by  the  attacks  upon  their  favourite  author ;  and,  for 
some  time,  their  indignation  could  scarcely  be  appeased. 
Yet  such  was  the  addrc&s  and  superior  intelligence  of 
the  pruidpslt  that  be  not  only  disarmed  their  aoimosi- 

2,  but  vuMdOf  converted  the  most  obatinate  among- 
on  u>  nit  own  peculiar  vtews. 
In  addilitm  to  his  academical  charge  at  St.  Andrew's, 
Melville,  during  the  first  two  or  three  years  of  his  resi- 
dence, generally  performed  divine  9er\ice,  and  took  a 
shsre  of  the  other  minisierial  duties  of  tlic  parish.  His 
grstttltout  labours  were  highly  gratifying  to  tbe  iiiba- 
bilanta  in  general  ?  but  the  frredom  and  fidelity  witk 
which  he  reproved  vice,  ospoted  Mm  lo  the  reaentmcnt 
of  several  leading  individuals;  and  tbe  «ott  airocioae 
calumnies  against  Melville  were  conveyed  to  the  king, 
whose  mind  was  predisposed  to  receive  any  insinu..- 
tion  to  his  disadvantage.  He  was  accordingly  sum- 
moned to  appear  before  the  privy  council  on  a  charge 
of  treaaonable  eipressions  uttered  in  one  of  his  ser- 
mons ;  and  though  be  produced  the  OMetoxnliGit  proofs 
of  his  innocence,  ^he  was  sentenced  to  fnipnaenment  in 
the  casile  oT  Blackness,  for  having  declined  the  juris- 
diction of  the  council,  and  for  having  conducted  hint- 
self  proudly  and  coniL-mptuously  in  their  prcsci  ce. 
Melville,  however,  contrived  to  make  his  escape  to 
England;  whence  be  returned  twenty  mouths  vfter- 
wards,  in  company  with  the  baiushed  ooblemct^  who 
had  been  donouncod  «a  iraiiora  on  account  of  -tbo  atUr 
of  RutbToniMid  who  apfieatcd  before  tbo  galea  of  Stir- 
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lin;;  casilc  wiili  such  a  numerous  force,  tl  at  the  king 
was  ^lad  to  re  admit  to  his  councils  the  men,  who^onlj 
two  years  before,  had  fled  from  his  vengeance. 

After  being  reinstated  in  bis  office  at  St.  Andrew's, 
Melville  aod  bis  sepbew  took  to  tetive  part  in  the 
proceedings  of  the  tynoil  of  Fife,  which  terminated  in 
the  excommunication  of  Archbishop  Adamson,  for  hav- 
ing dictated  and  defended  the  laws  subversive  of  ecclc- 
SKslical  trt«ciplinc.  When  Adamson  was  rcij  -;eJ  from 
ceiuture,  and  restored  to  bh  t>ce,  Melville  was  charged 
IB  retire  to  the  north  of  the  Tay,  and  was  nut  permit- 
ted to  return  to  bit  poet,  till  the  college  bad  relucteotl/ 
comcnted  to  oblige  one  of  the  U»g*e  nenbil  eer««uti) 
by  renewing  a  lease,  to  the  great  diminution  of  the 
rental.  Not  long  aiterwards,  the  king,  accontpanied 
by  Du  Bartasthc  poet,  on  a  visit  to  St.  A'lfiim'j,  had 
ao  opportunity  of  hearing  fium  MelviHe  a  most  apiiit- 
ti  and  leamcKl,  though  extemporaneous  refutation  of 
en  elaborate  lecture  by  Adaaaoi^  in  &T0«r  of  bit  views 
ef  royal  prerogative. 

In  tiie  year  1588,  Melville,  who  had  been  modera- 
tor of  the  preceding  General  Assembly,  summoned  an 
cxtraorUinary  meeting,  to  concert  measures  for  avert- 
ting  the  dangers  appreneuded  from  the  Spanish  armada  ; 
aa^M  bis  suggestion,  a  deputation  of  the  ministers, 
heron*  end  burgeesea,  weited  on  liia  Majesty  with  the 
lesvlt  of  their  dcliberelioos,  proRbring  tbdr  iivee  end 
th-ir  f'lrtunes  in  defence  of  the  religion  and  govern- 
intnt  ol  tlic  Itingdom.  The  king  was  offended  with 
the  officious  loyalty  of  his  faithful  subjects,  it  v  as 
pleased  to  appoint  e  committee  of  the  privy  council  to 
co-operate  with  them,  in  detliltig  meine  for  {rustinliDg 
the  designs  of  the  coemf  » 

On  occesion  of  the  qneen's  eoraoatieiH  Mettille,  who 
was  invited  35  v.r.r  of  the  guests  only  two  days  bcferc, 
proi.ourxcd  a.  Laiin  pocin,  which  was  received  with  so 
much  applause,  that  the  king  publicly  declared  that  he 
and  lb«  country  had  that  day  roccived  such  honour  as 
could  never  be  requited.  This  poem,  entitled  Sufiha- 
mk  J3ra,  wee  printed  nest  day,  and  was  received  with 
the  highest  expresdons  of  admration  by  the  Ciet  aebo- 
lars  of  the  ai^c.  I^ipsius  exclaimed,  Kevera  Andreas 
Melvina*  eti  aerw  doctu*  ;  and  Scaiiger,  w  ith  far  more 
liberal  praise  than  he  was  accuisiumcJ  to  1  eQiler»  Wts 
not  ashamed  to  say,  ne«  laim  non  po»*umm. 

Soon  after  the  death  of  Arellbishop  AdamsoOi  in 
M»  act  of  parliaasent  was  psiiedt  nttifying  the  g^ 
vcmnicM  of  the  eburch  by  general  asaembliea,  |mmii> 
cial  synit^s.  presbyteries,  and  kirk  sessions,  and  ex- 
plaining a '.vj^,  or  rescinding  the  most  offensive  of  the 
acts  o)  the  year  1581.  Thib  important  statute  ia  consi- 
dered to  this  day  as  the  legal  foundation  of  the  Prea. 
V  Iftcrim  fsvemroeot ;  and  it  was  regarded  by  Mdiriile 
aa  an  ftoipto  reward  for  hie  laboriout  efforts. 

A  tnwtilt  which  took  place  at  Edbburgh  on  the  irtb 
of  DeccFTibt  r.  1!96,  -(vas  prized  by  the  court  as  a  han- 
dle for  the  purpose  of  ctleciing  a  cbaDge  in  the  consti- 
tution of  the  church ;  and  Melville's  influence  with  the 
ajood  of  Fife,  and  with  the  leadii^  mioisurs,  was  most 
aucMfliialy  exerted  to  counteract  Ihf  |Wo|ected  mea- 
wrce.  A  General  Assembly  wm  nmmoBed  by  the 
hiog  to  meet  at  Leith ;  and  as  it  was  eompoaed  chiefly 
of  ministers  from  ttic  nnrth,  who  were  studiously  in- 
k,cicd  with  prejudices  against  their  southern  brethren, 
lt»e  adheients  of  Melville  wr  it  leit  ;n  the  minority. 
Tite  next  Assembly  at  Dundee  was  not  quite  ao  irsct- 


able,  owinp  to  the  presence  of  Melville.  To  annihilate, 
or  i".  lt  ;i\>t  to  dci)ress  this  asccntlanry,  the  king  pro- 
ceeded in  person,  accompanied  l>y  his  council,  to  St. 
Andrew's,  to  hold  s  royal  visitation  of  the  univerdtfi 
and  there,  alter  aearching  in  vain  for  matter  of  aeeuaa' 
lion  against  Melville,  it  was  ordained  that  all  professors 
of  theology  or  philosophy,  not  bcinf^  ssctual  p!!stors, 
should  thencefottli  be  precluded  from  sitting  in  hc!>!ituns, 
presbyteries,  synods,  or  assemblies,  and  from  teaching 
m  congregations.  Preparation  was  now  made  for  re- 
storing the  Older  of  bishops,  and  the  first  eppraech  to 
this  meaaiirei  wae  to  Indnce  the  commiiiionert  of  the 
General  Aaaemblf  to  solicit  that  the  mimsters  and  eN 
ders  of  the  church  might  be  represented  in  parliament. 
A  statute  was  accordingly  passed,  declaring  prelacy  to 
be  the  third  cst» :<-,  md  asserting  the  right  of  such  mi- 
nisters as  should  be  advanced  to  the  episcoptil  dignity 
to  the  same  legislative  privileges  which  had  been  en- 
jof  ed  by  the  foraier  prelues.  When  tbe  Assembly  met 
at  Dundee,  the  king  did  net  venture  to  introduce  the 
business,  till  ho  had  commanded  Melville  and  bis  col- 
league Johnstone  to  retire  from  the  town;  and  the 
meuKure  was  at  lust  carried  by  a  maj  ^liiy  oT  ten.  In  a 
conference  at  Falkland^  Melville,  in  presieiKe  of  his 
majesty,  maintained  his  MBtlments  with  bis  accustom- 
ed foarlcamess  and  vebemencet  and  the  king  judged  it 
prudent  to  refor  all  the  matter*  wMch  were  atui  Intend^ 
ed  to  be  adjusted  to  an  assembly  which  met  at  Mon- 
trose in  March,  I600.  Melville  appeared  as  a  commis- 
sioner from  his  presbytery,  and,  though  not  suffered  to 
take  his  seat,  hia  counsels  and  his  unconquerable  zeal 
served  to  animate  and  confirm  Uie  resolution  of  his 
brethren  s  end  the  assembly  wis  with  great  dificolty 
iwevailed  upon  to  adopt  the  aehemo  of  the  coart^  m^r 
certain  modifications. 

Melville  was  a  member  of  the  assembly  at  Bornt- 
iskiiid  ill  May  1601,  when  the  king  thought  fit  to  r.  new 
his  engagements  as  a  covenanter,  and  made  a  speech  to 
ahew  the  neceasity  of  luviaing  the  translation  of  tbe 
Scripturca.  In  the  conTK  of  tbe  following  yeari  hia 
Majesty  issued  a  Uttr*  de  eaeket,  ebargnig  Meli(Ule  to 
cor  fKje  liim&elf  within  the  walls  of  the  college,  because 
he  tiad  used  some  strong  expressions  in  a  discourse  at 
the  Mfi  kly  c:<eic!se,  condemning  the  worldly  and  un- 
£tilbfui  spirit  prevalent  among  the  ministers.  The  pur- 
pose of  this  severity  was  frustrated  by  the  resolution 
of  the  preafafteryt  to  transfer  the  exercise  of  tbe  New 
College,  snd  10 employ  tbe  Latin  tongue  aa  the  veMcle 
of  their  sentiments.  At  the  secession  of  James  to  the 
throne  of  England,  Melville,  who  had  now  obtained  tbe 
Indulgence  of  gr>in(<  six  msliE,  round  St.  Andrews,  wrote 
three  congratulatory  poemsi  which  prove  at  least  that 
harsh  usage  had  not  the  power  of  wstralninf  tbe  e«ctir« 
ahNta  of  his  fancy. 

In  the  progreas  ef  lames  to  the  ffletvo|wtls  of  Eng> 
land,  tbe  Puritans,  who  were  universally  favourable  to 
his  title,  presented  a  petition,  representing  their  grie- 
vjiw  cs,  and  praying  that  tiie  corruptions  of  the  church 
might  be  removed.  Tbe  two  universities  publicly  de> 
clared  tlmb  tbeatisftctien  with  this  pciiiioo,  and  deaotmc' 
ed  veDgMoee  agaiost  eveir  one  who  should  preeume  to 
question  eny  pert  of  tbe  doetrine  ev  ^selpline  of  their 
church.  The  terms  of  these  declarations  were  peculiarly 
offensive  to  Melville,  and  provoked  from  his  powerful 
pen  a  moat  caustic  satirical  poem,  well  known  by  the 
abbreviated  title,  .^flli-TiiuBi-Cami-Caffjrorfa.    Many  at- 
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tempts  were  mtde  to  retort  upon  the  intkor  i  btU  dom 

of  ihcni  woundci!  so  decpljt  or  attracted  so  much  notice 

as  ihc  original  poem. 

1(1  I'JO  J  16';;.,  the  activity  u!"  Melville  and  his 
nephew,  III  tnaimaiiuiig  the  rights  of  the  General  As- 
sembly, was  so  ciiapleasing  to  the  SOvereiglH  that  a  war- 
rant for  their  imprisonmeiit  was  aent  firon  London ;  bitt 
the  council  feand  reasons  for  declining  to  execute  it.  In 
1606,  Melville  waited  on  the  parliament  at  Perth,  on 
behali  of  hi->  presbytery,  and  protcslctl  acjainst  '.lit  ^:t 
rcs'.oriiij;  Ejiiscojiacy  in  its  ancient  totr;i,  3ii;l  reviving 
chapters;  but  he  was  never  more  tuffcred  to  make  a 
similar  appearance.  He  received  a  letter  from  the  king^, 
onkrine  him  to  nfMX  to  Londoa  berora  the  15th  of 
September,  along  with  seven  other  eminent  mtniaters, 
most  of  ihcin  fmm  FiTc,  to  treat  of  the  alTairs  of  '.he 
church.  !lt  ic  Ihcy  in:iintaincd  an  animated  controversy 
in  presence  of  his  majesty,  attended  hy  a  nunicroiis  ns- 
serablagc  of  the  English  and  Scottish  nobililjr,  and  other 
officers  of  state,  as  well  as  dignitaries  of  the  churcli.  On 
Michaelmas  dafi  they  ware  ordered  to  attend  the  royal 
chapel,  wbieh  was  decorated  with  great  maf^niScence. 
Melville,  conceiving  that  ilic  service  did  t,r,i  ^'iP""—  ma- 
terially from  that  of  llic  church  of  Home,  ju  ii:  u  lLiitly 
wrote  an  epigram  expressive  of  his  idea,  and  i:  in- 
correct copy  of  it  was  conveyed  to  the  king,  the  author 
waa  summoned  to  appear  before  the  English  priry 
council ;  and  the  proGeedini^a  termiosted  in  his  being 
found  guilty  of  uamdalum  magnatum,  and  eomndtled  to 
the  Tower.  Mis  office  was  dc  cLrcd  vac.-mt|  tlld  MM 
Robert  Howdic  was  appointed  his  •.vicccssor. 

The  first  year  of  his  unpribonineui  was  agijravatcd  by 
wanton  seventy,  and  partjcnlarly  by  that  rcbnement  of 
cruelty,  which  attempted  to  shackle  the  faculties  of  his 
mind,  by  deprivioK  him  of  the  mcsos  of  expreasinK  bis 
thoughts  diber  by  wrhmi^  or  onl  eommunfcstion. 
Through  the  influence  of  Sir  Ji-.mes  Sumiill!,  hf  wrr:  rt-^ 
moved,  at  the  cud  of  ten  nionlhii,  to  a  more  lit  ili  liy  ■.•.v,d 
spacious  apartment,  and  was  allowed  the  use  <  t  mk, 
and  paper.  When  the  rigour  of  his  confinement  was  re- 
laxed, tiC  was  consulted  both  by  Arminius  and  his  anta- 
gonist Lubberius  oo  their  theological  disputes.  He  still 
continued  to  refresh  his  mind  by  occasional  poems ;  and 
in  two  or  three  letters  to  his  nephew,  lie  reviewed  Dr. 
Uownhatu's  &i;i  mon  un  Episcopacy.  In  1610,  he  printed 
a  specimen  of  poetical  translations  of  the  Psalms  into 
Latin  vericj  and  he  never  wrote  a  Ictur  to  hisitephew, 
wiiliuut  iransraiUing  copies  of  some  of  his  verses. 

After  four  f  eara  imprisonment^  Melville,  oo  the  inter* 
cession  of  Che  Dak«  ofBonHloa,  waa  pemdtted  to  accept 
ilie  olTicc  of  professor  of  divinity  at  the  Protestant  univer- 
sity ui  Sedan,  in  France ;  but  the  infirmities  incident  to 
the  atjc  ol  lin  cc  re  and  ten  were  now  gathering  round 
bis  head,  aKUougli  ne  continued  to  write  and  act  with  all 
tlie  force  and  lire  of  his  youth.  In  his  74'h  year,  he 
wrote  an  epithalamiuro  on  the  manian  of  the  Due  de  la 
Trcmouitle  totbedaaghter  of  bis  benefactor  Du  Bouiltoo; 
and  he  wrote  and  puolished,  a  year  or  two  alterwards,  a 
treatise  in  opposition  to  the  Articles  of  Perth.  His  healt  h, 
however,  which  had  liecn  broken  by  his  long  confint- 
mtnt,  was  now  sadly  wasted ;  aod  he  died  in  the  year 
1633,  at  the  age  of  seventy  seven. 

Melville  possessed  strong  natural  lalentStaod  bis  mind 
waa  enriched  with  the  cbuiceai  atorea  of  aneieot  and 
modern  learning.  His  ascendancy  was  owing  entirely  to 
Ilia  genius  and  erudition,  and  not  to  any  of  the  arts  of 
nanagement  and  intrigue.  Hia  piety  waa  fenrcnt  and 


tinaActed ;  bia  benevolence  enlarged,  but  unobtrusive ; 

he  was  ardent  in  his  pursuits,  and  disintcrrstcdty  zealous 
in  the  public  service.  He  possessed  grcaundcpcndcnce 
of  spirit,  an  unyielding  linkUicss  in  woul  atid  action,  and 
amazing  readiness  and  rapidity  in  dclnue.  In  -ihort,  his 
talents,  his  erudition,  and  his  heroic  cour.i^c.  well  quaii' 
fied  him  for  a  Prealqrteriao  leader  in  the  difficult  times 
in  which  he  Ktred.  See  Dr.  M*Crie*s  Life  of  Jndrtvf 
Melville,  ice.    Edinburgh,  1819.  (z) 

MEM IX,  a  town  of  Eaitcrn  Prussia,  is.  traversed  bv 
ti.e  small  river  Dair'c,  which  enters  the  Ku:  ische-IIaff. 
and  which,  beins;  here  ^bout  U  feet  deep,  allows  small 
boats  to  pass  directly  to  the  aea<  The  town  consists  of 
two  parta^  Alatadtp  the  old  town,  and  Fredcricksiadt ;  aod 
it  has  also  three  suburbs,  one  of  which  is  beyond  the 
Dangc.  The  town  is  well  fortified,  and  has  a  German, 
Lithuanian,  and  a  Cilvinist  church.  Aithouj;h  tlic  hai 
bour  of  Meniel  is  lar^e,  ye',  it  is  obsmu  ttil  hy  quick- 
sands, which  prevent  vessels  thai  draw  more  that  18  feet 
of  water  from  entering  it.  The  trade  of  Mcmel,  which 
is  nearly  the  aama  as  that  of  KaoingsburK,  ElUng,  and 
Dantsic,  ceodsts  of  square  timber,  round  timber,  oak  and 

fir  staves,  linseed,  skins,  hein|)  and  fl  jx,  tallow,  btistles, 
w.ix,  feathers,  and  Lithuanian  yarn.  Us  impons  arc 
chiefly  articles  of  colonial  produce.  Tlic  avera^;e  num- 
ber of  vessels  which  trade  tn  this  port  is  between  600 
and  TOO,  above  two  thirds  of  which  are  British.  In  18O0, 
574  vesaela  arrivedi  and  584  cleared  out;  of  which  3S3 
were  British,  138  RusMsn,  38  Danish,  and  96  Swedish. 
In  1815,  4*1  vessels  arrived,  and  429  cleared  out.  In 
1816,460  vessels  arrived,  and  439  cleared  out.  In  1801, 
there  were  here  20  great  comnicrci;il  I  j  .  :s.  Tlieio  is 
held  annually  at  Memel  a  fair,  frequented  by  the  mhabt- 
taala  of  Courlaod  and  the  Jews  of  Poland,  where  nearly 
4i0|000  cniwna  worth  of  merchandise  are  sold.  Popu^ 
fallen  about  6000.   East  Longitude  9 1*  Stf  30^,  and  North 

I  42'  I5"     Si-r  CaKeau's  Tableau  de  la  Mer 

Buhi^jur,  vol.  ii.  p.  .  J  ,  and  Hoi  sdane'a  Hurvfiean  Com- 
Jiifrce,  p  1  1 8 . 

MEMORY.    See  Mkemonics. 

MEMPHIS  is  the  name  of  an  ancient  city  of  Egypt, 
which  waa  both  large  and  populous,  and  celebrated  for 
fta  magidlcent  templea  and  palacea.  Dr.  Shaw  is  of 
opinion  that  Gisch  or  Dji/a  now  occupies  the  scitc  of 
Memphis;  but  there  is  reason  to  think,  from  the  testi- 
mony ofStrabo,  Pliny,  kc.  that  it  was  siuiatcd  at  ru'.; 
distance  from  Giseh.  Savary  placesitatMenf  or  Mcmph, 
but  Dt.  Clarke,  who  agrees  with  him  iti  liis  locality  of 
Memphis,  says  that  the  name  of  the  village  is  Mtnthee 
a  DuAoe,  which  seems  to  be  Pococke's  Bt  Mentldeh 
Dai/tour.  Sec  Ffendt/tus,  Lib.  ii.  Pocockt's  D'-scrifi- 
tion<f  the  Jiaii,  vol.  i.  p.  49.  Savary's  JLeffrra  on  Jigyfir, 
Hamilton's  j'lg-t/fir.c  -,^.  hap.  xL  and  Clarke's  IVuwrto, 
vol.  lii.  p.  138  and  153 

MEN  EL  A  US.   See  GnsSOB  aod  LaonDBMOM. 

M1£MUS,  Anthoxt  RapttAnL,  ■  celebrated  painter* 
waa  bom  at  Ausig  in  Bohemia,  no  the  19th  of  Msreh, 
172S.  At  the  a^^e  of  12  his  father,  who  was  a  mini  iture 
painter,  earned  him  to  Home,  where  he  remained  tiirce 
years,  studying  and  copying  the  works  a{  celebrated 
painters.  Upon  his  return  to  Dresden,  he  employed 
hiniseif  in  painting  portraits  in  crayons,  in  conserineticc 
of  which  be  became  kooam  to  the  king  of  Poland,  who 
made  him  bia  cabinet  painter,  and  gave  bim  a  houae 
and  a  pension.  Menga  now  returned  to  Rome  to  re- 
sume his  early  studies,  and  he  began  to  compose  tiis 
own  pictnrea.  Here  bo  narried  a  lady,  Margarita 
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Giuzzi,  with  whom  he  hoped  to  establish  biimself  per* 
maDCntly  at  Rome;  but  at  the  end  of  four  years  his 
father  forced  bim  to  reiun,  o  Dresden  in  1749,  and 
bating  acised  hia  whole  property,  turned  him  from  bis 
lioine.  Th«  kii^  of  Polaiuli  with  the  greatest  libera* 
tit;,  grave  bim  •  IwMe  Mi4  GwiiUni  doubled  hb  pen- 
sion,  ;*nd  pcrmlHcd  bim  sgtiii  to  vittt  Rome. 

llc  ri:  l.e  ( npied  the  School  of  Atlicn:,  by  Raphael, 
(or  the  Earl  of  Northumberland  ;  anil,  in  consequence 
of  the  stoppage  of  hi5  pension,  lie  executed  a  frcsco- 
ceiliog  ID  tbe  church  of  ibe  Augu»tioes,  which  obtained 
him  great  celebrilT. 

Tbe  kiog  Neplea,  who  hid  edmifed  wmo  of 
Mengs'a  pictures,  sent  br  htm  to  Midrid  when  be  !«• 
oendcd  the  Spsi  ish  throne,  and  offered  him  a  salary 
of  2(X)0  dollars,  a  house  and  a  carriage.  Menf^s  ac- 
cepted this  splendid  ofTcr,  ami  airivcd  in  Spain  in 
Octobefi  il6\f  where  he  wa»  received  with  great  kind- 


Having  hW^u  into  i  decline,  he  obtained  permission  to 
return  to  Kuiuc  lui  the  benefit  of  his  heallb.  Hero  he 
regained  his  usual  strength,  and  was  employed  by  Cle> 
ment  XIV.  to  paint  in  the  Vatican.  TbokiilB  of  Spain, 
however,  commanded  him  to  repeir  to  Madiia ;  bat  he 
hadacercely  coolinued  in  Spain  .iwiro  Am  two  and  t 
half  jrean  when  hie  Ill-health  rettimed.  The  king  gave 
him  full  liberty  to  return  to  Rome,  with  his  pcnsiun  of 
3000  scudi,  and  lOOO  more  to  divide  among  hia  daugh- 
ters. 

After  he  had  been  some  time  in  Rome,  he  had  the  mis- 
fortune  to  lose  bis  wife }  and  his  old  complaint  hadnK 
again  atuckod  Jua^  he  died  in  ITTS,  in  the  sath  year  off 
his  age. 

His  writings  \?ere  published  after  his  death  by  his  friend 
the  Chevalier  Asara,  who  autes  that  all  the  tecluiical 
part  of  Wtakatamr*  AMaty  -drfe  waa  written  by 
Menga. 


MENSCBATIOX. 


<2«OMBTnicAL  Tnagnitudes  of  every  kind  may  be  en- 
preaeed  in  numbers,  by  considering  how  often  Mcb  con- 
faM  some  unit  of  ite  own  kind. 
A  square,  the  ride  of  which  IB  the  iioeal  vnh|  aerteote 
measure  Bur!. ens ;  and  the  number  of  doieanavperfictea 

contains  its  unit,  is  us  area. 

A  cuh<L.  uF  the  base  is  tho  aunerlicial  unit,  or 

its  side  the  lineal  unit>  ia  tbe  unit  of  lelida }  and  the 
mimbcr  of  dmes  itia  eoMilnedlo  •  aoUd  ia  thocMfenrt 
•reWMiry. 

Itleneanlleii  la  the  system  oT nlea  bf  wUeh  tho  no* 

Tncral  rrca'siirc?  of  geomctrirtil  mngnitudes  are  found: 
It  may  therefore  comprehend  Plane  Trigonometry,  al- 
though, for  reasons  of  convenience} WO  propoao  to  treat 
thet  subject  as  a  distinct  theory. 
The  smallest Unaal  mdt  in  common  use  is  an  inch^  and 
I  tfaia  other  moamrcn  we  iBrmedf  aa  in  th«  following 


TABLE  or  LINEAL  MEASURES. 

13  Inches  1  Foot. 

3  Feet  1  Yard. 

S  Yard*   =1  Fathom. 

Si  Tarda  ...    .  .  =  I  Pole  er  Rod. 

40  Poles   =1  Furlong. 

S  Furlongs  .    .    .    .  =  1  Mile. 

9  Miles   =1  Lnagot. 

Abfr<*-An  inch  is  supposed  eqnal'to)  harl^  oonia. 

.oJ  l!!!i3,'lSTSim:h..i  =  »  ^"'^"•^  """^ 
100  li^ai  maaimlng  74  foet  S  1  ScouCbahi. 

The  measures  of  France  may  be  converted  into  those 
of  England}  by  coosHleriDg  that  a  French  toiae:::a.l31S 
Englieh  yaidat  and  •  French  metvts:a9.sn  Engliah 
tncbea. 

Vol.  XIII.  Past  I. 


TABLC  or  SUrBaVIOUL  MSASGKX. 

144    Square  Inches     .    .    .   .  ZZ.  I  Square  Foot. 

9    Square  Feet   ^1  Square  Yard. 

30^  Square  Yards  ...    .    .  =  1  Square  Pale. 

40    Square  Poles   =1  Rood. 

4   Roods   Si  Aerew 

10  Square ChafaiaerlOOyOOO 2  «.  , 

^naioBnka  =  * 

MO  Acrea   h  I  Squi:*  Mile. 


H  to  the  EngHah  aero  a» 


Abfr^The 

100,000  to  78,694,  or,  in 
ZZ  61  English  acres. 


laintBi 


TABU  «v  aoun 


1738  Cubic  Inchea  ~  1  Cubic  Foot. 
17  Cubic  Feet    =:  I  Cubic  Yard 


JVMr^tt  CiftblKlnGhoa 
Ml  do. 
%\mM  dn. 

105  do. 


1  Ale  Gallon. 
:  1  Wine  Gailen. 

A  Wincheater  Bmhtl. 

1  Scots  Pint. 


The  Wheat  Ftdot  cootaina  31^  Scots  Pints. 
TheBarier  FirleteoMainaSl  SeotaPinu. 


SECTION  I. 

itn«im*Timi  or  ruia*  nftvan. 

Rectilineal  plane  figures  may  ho  resolved  into  tri- 
angles j  tl'.cicfurc  (lie  niciT-uratiijn  of  their  -.hle^  and 
angles  may  be  referred  to  i'lane  Trigonometry.  The 
determinatien  bf  their  areas  forms  the  aabjoet  of  tins 
section. 

H 
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FBOBtBll. 

To  fi.ui  the  area  of  a  parallclo^jram. 

('Abc  1.  W'iiLii  tho  boM  and  perpendicular  are  ^reik 

Rule.  MuUifily  the  6u*  Iff  tke  UtriuiMeiiiar  Mg/^t 
the  /trtduel  wUl  be  the  am. 

Let  AB  ind  AD,  (PlkM  CCCLXXIT.  Pig.  I.)  th« 
sitlis  or  a  rcctnn^lc  ABCD,  be  divided  into  parls,  each 
ecjual  tu  ^hc  lineal  unit  bj  which  they  are  measured,  and 
let  lilies  be  (li  awii  through  the  points  of  division  parallel 
to  the  sides :  Tlicse  will  divide  the  6gure  into  equal 
tqmrcs,  each  equal  to  the  soperfidal  Unit.  And  since 
there  will  be  as  many  aquares  in  «  row  in  the  direction 
of  either  aide  as  (here  are  voita  in  that  aidei  and  at  many 
rows  as  there  are  uniU  in  the  other  side,  the  whole  num- 
ber of  squares,  or  the  area,  wilt  he  the  product  of  the 
nunnbcrs  which  express  ihc  lineal  measures  of  the  sides. 
For  example,  ii  the  lineal  unit  be  contained  four  times 
in  wie  side,  and  three  times  in  ihe  other  side,  the  area 
of  the  tecungle  will  be  4  x  3  r;  12 ;  thai  ia,  it  will  con> 
tain  the  aupericial  nnit  iS  timea. 

Since  every  parallelosnnt  is  equal  to  a  rectangle  ha«- 
inp  the  same  base  and  altitude,  (See  Gsombtrt,  Sect. 
IV  Pi  up  1.)  It^i  area  will  be  tbepndiwtof  the  beiebjr 
the  perpttiulicular  height. 

Example  1.  A  lectani^ular  board  i;  S  feet  6  iacliaa 
long  and  9  inches  broad,  what  is  its  area  ? 

Here  the  base  is  5  /.  6  Ah  Z  M  fa.f  and  the  perpendi* 
cular  height  9  in. :  The  area  zzi^  X  9  :r  594«f.  Ik.  ~ 
4  «?.  /-  16  »q.  in.  4^  eg.f.  Or,  by  vulgar  fractions, 
since  5/6  in.  =34  —     /.  and  9  in.  IT  4/,  the 

area  z:      X  J  =:  V  —  *  4       /•  =  *  "V •  /•  ' »  *y.  *»» 
Or  else  t)y  decimal  fractions,  since  5/  6  in.  ZZ  5-5 
and  9  in.  :r  .75  /.,  the  area  ~  $.5  x  .75  —  *A  25  ig.f. 
~  4  eg,/.  18  eg.  in. 

£x.  9.  Required  the  area  of  a  aquare  AfiCD,  (Fig.  S.) 
whose  side  ABis  10^  iaehaa. 

Here  lOh  X  I0|:=  IO.S  K  IIO^S  aqnew la- 

ches is  the  area. 

Ex.  3.  I'incl  the  area  of  a  parallelogram  ABCD,  (Fig. 
2.)  whose  length  AB  ZZ  37  feet,  and  breadth  D£ 
or  5.35  feet.    Here  37  x  5.3S  =  194.SS  iqtiate  feel  SZ 
aqtiare  yards  ia  the  are*. 

Cask  II.  When  the  two  adjacent  tidet  «mI  the  angle 
tbcy  contain  are  given. 

Rule.  Jtadfus  i*  to  the  firoduct  of  the  luiet  at  the  tine 
tlf  Ihe  angle  t/sc^  t  ci/uir;  .'u  the  area. 

In  the  parallcIo(;rain  AUCD,  (Fig-  3.)  draw  the  per* 
pendicular  DE.  Then  rad. :  sin.  A  ;  :  AD  :  DE,  (,See 
TaiGGNOMKTHv)  }  but  AD  :  D£  >  t  AB  x  AD  s  :  AB 
X  DE,  (See  Gkomstkt,  3d  Plop,  of  4th  Sect.) ;  and  bv 
Rule  I,  AB  X  DE  is  the  areaf  therefore  Rad.  i  Sin.  A 
:  :  AB  X  AD  ;  area. 

Ex.  The  suits  of  a  rhomboid  are  12  feet  4  inches  and 
15  feet,  and  the  angle  between  them  is  42°  is',  what  is 
baarea? 

Rad.  10.00000 
,  5  Ft.  In^  Sis.  4S«  IS'  ».8a7SI 
^-'tt  iia  4=18.398  l.09lor 

IS  i.ir«09 


The  area  .  .  ;  24.38  tg.  feet.  2.09477 
PaOBLSM  IL 

To  find  the  area  of  a  triangle. 

Cask  I.  WbeD  the  base  and  perpendicular  are  given. 


RtfLE.  Muhifily  the  ban  by  the  fierf^eridkular^ 
half  the  ftroduct  taUl  be  the  area.    Geo.  6.  4. 

Ex.  I  he  bA-iC  of  a  triangle  is  :J5>)  yards,  and  tlw  pOf' 
pendicular  53  yards  3  feet :  Find  the  area. 

Redttcicg  the  feet  to  the  ftaetion  of  a  yard,  we  have 

58  ».  8/.=:i|i|>enfa.  The  area  =?21^  r:6583| 
square  yards. 

Case  II.  When  the  two  sides  and  iho  iuciuded  angle 
of  a  triangle  are  given  to  find  the  area. 

RuLB.  Radiut  U  to  the  eine  qf  the  iattuded  angle  at 
the  firodttet  ^  the  wUee  to  tteke  the  ana. 

This  rule  ioUowa  immediately  from  Rttla  9.  for  find- 
ing the  srca  of  a  parallelogram.  * 

E.t.  Two  sides  of  a  trian(;learc  14  38  and  \  2.9  rliainf» 
and  the  included  angle  is  72'  30',  what  is  its  area  I 

Rad.  10.00000 

iSine        20'  9.97902 

14.38  1.15776 

19.»  l.lJOf» 


Twice  tlus  area  17.675 

r     8.8375  eg.  eh. 
The  areat  .  .  4     A.  R.  P. 

(  ~  0      3  2t 
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Casb  III.  When  the  three  sides  of  a  triangle  are 
given  to  find  the  area. 

RmJI.  J'iraM  ha(f  the  «um  the  three  Met  tuhtraet 
the  tUee  eevenlfy.   Multifily  the  half  earn  aad  the  three 

remahidera  coniiniiaUy  together,  and  th9  epttere  T9nt  ^ 
the  lati  firoduct  rvill  be  the  area. 

Let  ABC,  (Plate  CCCLXXII.)  be  a  tnanjjle,  pro<]aee 
AU  one  of  its  sides,  and  take  BD  and  B  tt  each  equal 
to  BC  ;  join  CD,  and  C  d,  and  through  A  draw  a  line 
parallel  to  BC,  meeting  CD  and  C  rf  produced  in  E  and 
e.  The  angle  AED  will  be  equal  to  BCD,  (Geo.  91. t.) 
which  is  equal  to  the  angle  UDC,  (12.1)  or  ADli  ; 
therefore  AE~AD  ( 1  3  1  )  In  like  manner,  hcc.iubc  liie 
angle  h  e  d  \%  equal  to  the  an^'le  BC  (/,(21  l)  that  is,  lo 
B  dC  (la.l)  or  Ade,  (41.1),  iherdore  A  e  =  AD 
(19.1.) 

From  A  BS  •  centre,  with  AD  or  A£  as  a  radiue* 
describe  a  circle  meetinnr  AC  in  F  and  G ;  and  frona 

the  same  centre,  with  A  d  or  A  as  n  rst!iuv,  tJcscribe 
another  circle  meeting  AC  m  /  and  ^,  and  tjke  FO  ~ 
CG. 

From  this  disposition  of  the  lines  it  is  manifest  that 
CF=AD+ACs:AB'|'BC-|-AC5»eiimMer, 
CO=3  CA, 
F  frzD  d»2  BC, 

F  g^F  /+/        B        d  A— 2  B  A 
In  order  to  abridge,  let  ft  rr present  half  the  perime- 
ter, and  consequently  3 the  whole  perimeter;  also  let 
a,  b,  c  denote  the  sides  opposite  to  the  angles  A,  B,  C 
respectively ;  then  it  firilowB  that 

CO=:PO^p.^O=:S  /k— 3 1, 

C  ^CF— F/=2  /i— 2  a., 

C  A'=:CF— F^=::2  /t—3  e. 
Draw  BM  and  13  h  perpendicular  to  CD  and  C  d,  and 
because  BU,  BC,  B  d  are  equal,  the  point  C  is  in  the  cir- 
cumference of  a  circle,  of  which  D  d  is  the  diameter, 
therefore  CD  and  C  d  are  bisected  at  H  and  A,(6.2)  and 
the  angle  DC  cf  is  a  right  angle,  (19.3)  hence  the  ngnre 
CH  B  A  is  a  rectangle,  and  B  AsC->S  |  CD,  «|ao  BH 
ZZC/CZkCd.  (26.1.) 
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\  B£,  B  e  i  and  because  E  e  it  parallel  to  BCt  the 
triaDftie  BAG  U  equal  to  mch  of  the  trianglaa  BEC* 

Be  C,  (0  4)  But  the  triangle  BEC  is  equal  to  h  ECx 
BH,  (3.4)  tiiat  is  to  \  ECxC  d ;  and  in  like  manner  the 
triangle  H  c  C  is  equal  to  i  r  CxU  />,  that  is,  to  )  e  C  X 
CO  ;  therefore  the  triangk  ABC  is  equal  to  i  ECxC  df 

Ko  V  since  CD  :  C  rf  : :  CExCD  :  CExC  d  (3.4.) 
aod  also  CD  :  C  d  :  iCe  xCD  :  C  «xC  d ; 

tlnrefore  CExCD « CExC  rfsiCrxCD:Ce  xCtf } 

that  is,  because  CF.  x  =  FC  x  CC,  (29  4  )  and 
CfXC  d=/C  X  C  j-,FC  x  CG  :  Ci:  x  C  :  :  C  c  X 
CD:/CxCs-. 

Prom  this  proportion,  hy  taking  one-fourth  of  each 
term,  and  putting  the  triangle  ABC  for  its  cquivaknt 
▼«lttc«  ^C£x€4,utd  4  C  fXCO,  weaKo  havt  |  FCx 
\  CG  :  trlMt.  ABC  1 1  irian.  ABC  :  4  /  C  x  ^  C  j'. 

Instead  of  )  FC,  i  CH,  J  /  C.  J  C  jf,  substitute  their 
Talurs  found  above,  aiul  the  proportion  becomes 
i*X  (/-—A)  :  Irian.  ABC  :  :  Irian.  ABC  :  (/i— a)  (ji—c.) 

Ucocc  it  appears  that  tAe  irmngU  i»  a  mean  proportional 
kameemtw  reetaaigle;  one  eoniained  by  half  the  furime- 
tiPf  Mtf  lAc  ««eec«  lutff  the  fiertmeier  above  one  of 
thg  eidety  mid  the  other  eontahted  Ay  the  exeeote*  of  half 
the  perimcier  above  the  other  two  »idet. 

The  rule  ia  irum  this  theorem, bjr  considering  that 
the  mean  of  tince  ptoportional»i*tlMM|Wfe  Vootof  the 
product  of  the  extremes- 

NoTB. — This  rule  ift  pkiticolarlf  w«U  sdaplod  to  lo- 
gaijUiinic  catcolation. 

Ear.  I.  TiM  lidet  of  ■  triangle  ar*  S4,  36,  and  48, 
cbibi.  Find  the  area. 

fi=:24  . 
czr4» 

SaSlOS 

*=18 

«X(«— e)x(«— »}X  (^)  =S«X30x  I  tX  < = 
174980, 

yir4MCl=:«l8.m  aquare  chdni  the  urei. 
/Oty  Xxf  logarithms, 

«=:54  1.73339 

9 — fl=30  l-.J7ri2 

A:=t8   1.25$37 

a— €=:  6  077815 

S)5.3439S 

The  area  =  4 1  B.28  sq.  ch«  2.63 146 

Pkoblem  III. 

To  fiad  the  area  of  •  tnpeaoid. 

^ote.    A  trapemid  ia  a  qmdrltateral,  of  trhicb  two 

■^posite  sides  arc  parallel,  but  not  cqn?! 

Kdi.^.  Multiply  the  sum  of  the  parallel  sides  by  the 
perpendicular  distanee  betwodi  th«D|  iimI  iielf  the  pre- 
dict ia  the  area. 

In  the  trapezoid  ABCD,  (Plate  COCLXXII.  Fig.  5.) 
draw  the  diagonal  AC,  and  from  He  Miremitiea  draw 
AE,  CF  at  right  an^es  to  ibe  pavdlel  lidee  I>C|  AH. 


The  figure  ia  made  up  of  the  triangles  ACB>  CAD  ;  the 
erea  of  the  former  is  )  ABxCP,  and  that  of  the  latter 

\  CDxAE.or  \  CDxCF,  because  AErrCFs  therefore 
the  area  of  the  trapezoid  is  J  ABxCl  +4  CDxCFr:} 
(AB+CD)xCF. 

Ex.  Let  AB  and  CD,  the  parallel  udcs  of  a  tiapvo 
coidv  he  7.5  and  13.35  chains  respectively,  and  CF  their 
perpendicular  diataoce  15.4  chalna.  What  ia  the  area  ? 

r  J4'ljl.S5=19.75  the  avn  of  the  per.  aides. 

19  TSVlJ  A 

g      S  15S.or5  sq.  ell.  s  15  ac.  39.9  poles  the 

area. 

PnonLBM  IV. 

To  find  the  area  of  a  trapezium. 

CAae  I.  When  a  diaguoal,  and  perpendiculars  on  it, 
from  the  opposite  angles  are  given. 

Riu.  JMttltiply  the  diagonal  bj  the  s«m  of  the  per* 
pendiculars,  if  they  are  on  oppoahe  aideaef  the  diagonalf 
•  r  thdr  difference,  if  they  are  oBihe  same  iidet  sM.  half 

tlie  p:i.ji;ijrt  is  the  area. 

For  lilt  tt.  pc  -:u:n  ABCD,  (Plate  CCCLXXII.  Fig. 
6.)  is  tl.r  siiiij  ot  the  triangles,  ABC,  ADC,  the  areas  of 
which  in  I  V  Prob.  2.  Rule  I, 

\  ACxBE+iACxDF=:iACx(BE+DF). 
In  this  figure  the  perpendicotart  are  on  opposite  aidea 
of  the  diagonal  ,  I  ui  the  truth  of  the  rule  tiiay  be  sheWD 
in  the  same  way  wlitn  they  arc  on  the  same  side. 

Ex.  The  diagonal  of  a  trapezium  is  20  feet,  and  the 
perpendiculars  on  opposite  sides  of  it  are  4.3  feet  and 
3.8  feet ;  find  ibe  area. 

4.S-f  3  ^—^  tiie  sum  of  the  perpaoAeitlarB. 

8X90 

— - — ~8n  «q  [fct  the  ares. 

Cass  II.  Wi^en  the  two  diagonals  and  the  angle  ibey 
wake  with  each  other  are  given. 

Rnu.  Radius  is  to  the  sine  of  the  angle  eentained  tw 
the  dwgonals  as  thdr  prodaet  to  doubte  of  the  area. 

The  trapciiiim  ABCD,  fflalr  CCrLXXTF.  Fi-  7) 
is  maut  up  ut  the  triangici  BLC,  Ci.D,  DEA,  AEB. 
The  doubles  of  the  areas  of  the  two  first,  by  Prob.  3. 
Case  3.  are  BE  x  EC  x  sin.  E  and  DE  x  EC  x  »in  E 
(supposing  rad.  =  1,)  and  twice  their  sum  is  BDxECx 
ahi.  £•  In  like  neonert  twice  the  sum  of  the  iriangiee 
BEA,  AED  n  BD  X  AE  X  rin.  E,  therefore  twice  the 
whole  area  is 

BDx  F.Cxsin.  E+BDx  AExsin.  E= 
BDxACxsin.  E. 

£x.  The  diagonals  of  a  trapezium  are  S36.8  and 
M9.S  fae^  and  wqr  eemaln  an  eagle  of  tf  4|%  hoar  aaanf 
square  jrarda  are  in  the  area  ? 

md    .....  10.0000 

sin.  54"  iXt  9.91069 
'i69.3  3.430O8 
SS8.8  3.51438 


twice  area  716ai.s  4J580S 
area  S8810.r  aq.  feet. 

Pnonuic  V. 

To  find  the  area  of  a  regular  ]ir>lygon. 

JVofr.  A  polygon  ia  said  to  be  regular  when  its  sides 
are  equal,  also  its  angles. 

RtiM.  Radius  is  to  the  tangent  of  half  the  angle  eott* 
ttined  by  two  adjacent  sides  of  tlie  polygon,  as  half  the 
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•ide  to  the  radius  of  the  inscribed  circle ;  and  the  area 
of  the  polygon  is  equal  to  the  rectangle  contained  by 
half  the  perimeter  «id  the  radius  of  the  inscribed  circle. 

From  C,  (Plate  CCCLXXII.  Fig.  8.)  the  cewre  of  the 
inscribed  circle,  draw  CD  perpendicular  to  the  aide  AB, 
•Dd  ioio  CA,  CB.  Then  CD  will  be  the  radiue  of  the 
circle,  end  AB  will  be  u  d  in  U,  also  the  engleeet 
A  and  B  will  be  bisected  by  AC  and  BC 

In  the  right  tDgled  triengle  ADC  rad.  :  tan.  A  :  :  A 
D  :  UC,(Tri«nMnetTr)K  hence  the  troth  of  the  first 
part  of  the  nrfe  U  evident. 

Ai;aii),  '=.ir:-f  the  pnlyrnn  equal  to  the  triangle  ACB 
tt  r^ij  olieti  as  the  fi|^urc  has  sides,  and  this  space  is 
ni  jiijff  -.ly  equal  to  a  rectangle  contained  by  CD  and 
4  AB  taken  as  often  as  the  figure  has  sides,  that  is,  to 
CD  Md  Mt  the  perimeter  of  the  figure,  therefore  the 
aree  of  the  nolfgoo  ia  equtl  to  a  KcUkOgle  coouined  by 
CD  aod  helrite  perimeter. 

£x.  Find  the  area  cf  a  hexagon,  the  «de  bMOg  SO 
jirda.  In  this  case,  hail  the  aiigte  of  the  pol^goo  it 
60*. 

Rad.  10.00000 
Tan.  60°  10.23866 

Hair  the  aide,  10  1.00000 

Log.  of  nd.  of  ins.  drcle    1 .33856 
Half  per.  60  1.77815 


1039.23 
Froblkh  VI. 


3.01671 


To  ruul  the  area  of  any  rcctlineal  figure. 

Rli.k.  Resolve  the  figure  into  triangles  and  trape- 
zoids, and  con.puic  tlicir  areas  separately ;  the  sum  will 
be  the  area  of  the  rectlliDeal  figure,  as  is  sufitcienlly  evi' 


Ex.  3.  The  circuoiference  of  a  circle  is  one  pole,  oi 
5^  yard-.,  %v hat  is  ita  dkuBCter  f 

51T[i=»-'^*'»"^  Tl«di««iT. 

PaOBLEM  VIII. 

To  find  the  length  of  any  arc  of  a  circle. 
HiTtB  1.  Find  the  number  of  degrees  in  the  are}  tben 
as  180<*  is  to  that  number,  ao  ia  3.UI6  timoa  Ibo  radini 

to  the  length  of  the  are. 

By  Prob.  7 —  3  U16  times  the  radiu-'  ii  the  rir- 
cumference,  which  is  an  arc  of  180°  ;  and  the  arcs  ot  a 
circle  have  the  iomo  lalio  at  their  ■waavrMOkpreaMd 
io  degrees. 

Ex.  Required  the  length  of  the  arc  ADB,  (Plate 
CCCLXIL  Fig.  9.)  whose  chord  AB  ia  6,  the  radino 

being  9  i 

From  C,  the  centie,  draw  CD,  bisecting  the  arc  ;  this 
Uor  will  be  perpendicular  to  the  chuid,  and  will  bi»ect 
ii.  (Gko.  6  2  ) 
B>  Trigonometrjr.  CA=9Ar.  Comp.    9  01576 
iatoAP  =  S  OA77V2 
aa  rad.  10.00000 


To  sin.  ACP  =  19' 
Hence  ACB  —  38" 


Agaiiii 

ISO  :  U.944  1 1  3.U1<  X  9: 


28'/ 


9.53388 
=  38.944 


38.9»4  X  3.UI6  X  9  ^ 
ISO  "~ 


PaOILBM  VII. 

To  find  the  diameter  and  dreumferenee  of  a  circle, 

ihc  one  from  ihc  nther. 

Rui.B  I.  As  7  is  to  22,  so  is  the  diatncitr  Id  tUc  cir 
cumference  nearly. 

A*  as  ia  10  7,80  is  the  circumference  to  the  diameter 
nearly. 

Rl  i  k  a.  As  1 13  ia  to  SSI,  ao  ia  the  diameter  lo  tht 

circumference  nearly. 

355  is  to  1 13,  to  it  the  dfaimferene*  to  the  dia- 
meter nearly. 

RULS  3.  Multiply  diameter  bf  9.1416,  die  pHK 
duct  ia  the  circumference  nearly. 

DWidetbe  elrcanfiHrenco  by  9.1416,  the  qnoOeni  ia 
the  diameter  nearly. 

The  truth  of  these  Tulea  will  appear  rrom  Prop.  W.of 

Sect.  V.  (iKOMETnV. 

Ex.  1.  The  diameter  of  a  circle  is  13  feel,  what  is  its 
cireomference  i 

By  role  let,  7  1  99  1 1  tS  s  l^^ss  9rjri  iNt  fwariy, 

;lic  circumference. 

By  rule  3d,  3.1416x12=37,6992,  nearer  to  the  truth. 

1 2  )<35S 

By  rule  2d,  113  :  355  :  :  12  : —j^— =37.6991 1 5, 
still  nearer. 


rnr— ADB, 
Rule  il.  A  htui  approximation  to  any  arc  of  a  circle 
may  be  found  by  this  prop-i tion, 
9  rad.  +  6  co#.  a.  :  14  rad.  +  cot-  a,  :  :  tin.  a. :  are.  a. 
This  approximation  was  mvestigated  as  t'ulluws  : 
Suppoaiog  the  radiua  of  the  circle  to  be  unity,  let  u» 
aaeome  the  equation, 

A  sin.  «  +  B  sin.  2  a  —  a  (C  +  D  cos.  a), 
in  which  A  B,  C.  D  are  numbers  to  be  presently  de- 
termined, and  as  vc  ^rc  seeking  only  an  approximation 
to  the  arc,  let  us  suppose  it  to  be  such  a  fraction  of  the 
I  ulius  that  its  7th  and  higher  powers  may  be  neglected. 
Then  by  well  known  expreaaiona  for  the  sine  and  cosine 
of  an  are.  8oe  AmiTHMBTio  or  Siirss,  $  99. 

Sm.    a  =  a  —  — -—  + 
6 


Sin.  3  a  =  9  a- 


8«' 


Coa.  asa«' 


6 
9 


+ 
+ 


a* 
130 
32a' 
190 
a* 
94 


nearly. 


Let  tlieae  valoea  of  eln.  «,  do.  9  «,  and  •  eoa. «,  bo 

substituted  in  the  assumed  equation,  and  then,  by  mak» 
ing  the  co'cfficients  of  like  powers  of  a  eqoal  to  each 

oihtr,  we  find 

A  +  3B  zr  C  4-  D.  A  -f  8  B  —  3  n,  .\  +  32  u  :r  SD  } 

atxi  hence  A     — H  ~  — C  ~ 

These  values  of  A,  B,  C  being  anbHittltaHl  In  ibo  M- 
sumed  equation,  and  9  8io. «  Coa.  a  pal  inataad  of  Sin. 

2a,  we  have 

Sin.  0(144-  cos.  a\  —  a  {9  ~6  coa. «). 
Hence  the  troth  of  the  rule  ia  evident. 
Taking  the  aame  example  aa  in  taat  probleni,  tM  have 
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rid-  =  9,  tnd  wnj  a= S  j  bwce  cot.  | «  -  iy'       '    •g™«n» '«  B'"^" "  «Ml»WHile,  wiU  b«  th» 


lS1.9n6tt  l344«St 


Hence  the  length  of  the  arc  U  6.11706;  this  tfalue  it 
true  to  ihc  last  figure. 

Notb.  For  tnoiher  approximate  value  to  an  arc  of  a 
drct^  Mc  OMMSTaTi  Prap^  II.  Sect  S.  Put  t. 

Pmwum  IX* 
To  f  nd  Ibe  area  of  i  cirdt. 

RvLB  I.  Multiply  the  radius  lif  litlf  tbo  drcamft- 

rcrre,  the  product  is  the  area. 

N"  u  1*.  This  rule  also  applies  to  a  sector  of  a  circle. 

RvL»  2.  Multiply  the  square  of  the  diameter  by  the 
UumljtT  .7854,  the  product  is  the  area. 

Tbe  fint  rule  hat  bcoo  demoostrated  in  Geometry, 
Prop.  VIL  Sect.  S.  Pan  I. 

ir  the  diaroeier  be  tttppoeeds the  drcumfeionee 
^iii  bt  3.U159a7  (10.5),  attd  the  aree, 

—  ^  ataui.  X  i  circum.  —  .7853982  ZT  .7854  nfarly 
Jiu(j  since  (8-5)  circles  aie  as  the  squares  of  tlicir  dia- 
BMlcrit  1  X  If  or  '»  ^>'^      '°       s(|uare  of  (he  diame- 
ter of  Wif  circle  aa  .7854  to  the  diameter  of  that  circle  : 
HcMcc  Rote  9.  it  formed. 

Ex.  Find  tbo  mm  of  •  citde  wboee  dnmeter  la  19 
feet. 

Ii.  this  case  half  the  circumference  IS 3.M16  X  6S 
18.B496  fi:et,  and  the  area,  by  rule  I, 

18.8496  X  6=  113.0976  sq.  feet  the  anstrer. 
Or,  b7  Rule  3>  the  area  ia  .7854  X  144  =:  1 13.0976 
«|.re«t. 

PmoBisM  X. 


To  ind  the  area  of  any  sector  oFa  circle. 

RcLE  I.  Multiply  the  mrtinv  f>i  lia'f  the  diameter,  by 
balf  the  arc  of  the  sector,  and  ilic  jiroduct  will  be  tlie 
•r«ra.  aain  the  whole  circle. 

RoM  11.  As  3601*  ia  to  tbe  degrees  in  the  arc  of  the 
■sctor^toistlioaiM  oT  tbe  wbdo  obcio  to  tbo  sreo  of 
fbe  sector. 

The  first  off  these  rales  is  eoMabwdin  tbo  last  pro- 
blem, sod  tbe  tratb  of  the  aeoood  is  snlBGiaBtly  evi- 
dent. 

Ex  Rrquircd  ihe  area  uf  a  (or  CADB,  (Fig.  9) 
tbe  angk  ACB  al  the  centre  being  18",  and  the  diame> 
ter  three  feei. 

By  Prob.  7, 3.14)6  X  3  S9.4S48  the  whole  circoin- 
ference ;  and  by  Prob.  9  900 1  19  : :  9*4949 1 1 47194  the 
arc  of  seen  1  :  HcrifA,  by  Rult^  1,  .47134  X  75  = 
.35343,  the  area  of  the  sector.  O' h«-.rwi»'--,  by  Prob.  9, 
tbe  arc*  of  the  circ  —  7854  x  9  =:  7.0686  ;  and  by 
Role  9,  360  :  18 : :  7.0666 :  .35343,  tbe  ares  of  tbe  acc- 


PaoBLiw  XT. 

To  &nd  the  area  of  the  segment  of  a  circle. 

RuLB.  Find  by  the  last  problem  the  area  of  the  sec- 
tor bsTtng  the  same  arc  aa  the  segment,  also  the  area 
TBntn'p-*  by  the  cboid  ef  tbe  arc*  and  the  two  radii  of 
the  sector^  tbeir  suni  or  diftreaeet  accoffdioB  ss  the 


Ex.  Find  tbe  area  of  the  segment  ADD,Fig.9.wbicb 
is  less  than  a  semicircle,  its  chord  AB  being  13,  sod  tbe 
radius  AC  or  EC  10. 

By  Trig.  AC  :  AP  :  :  rad.:  sin.  ACP  «  36»- S9'.3= 
3  5*  87,  the  degrees  in  the  Angle  ACD;  end  their 
double,  73.74  =  tbe  degrees  in  tbe  src  ACB.  Now, 
.79S4  X  400  s  314.16,  tbe  sres  of  the  vbole  circle : 
Therefore  360^  :  se**  87  :  :  314.16  :  64.3504  =  arsa  of 
the  sector  CADE.  Again,  the  three  sides  of  tbe  lri« 
auRlc  ACB  being  10,  10, and  13  ;  its  area  (Prob.  2,  Rule 
3.)  will  b«  ^  (16  X  6  X  6  X  4)  —  48.  Therefore  the 
area  of  tbo  sagaaont  =  64.3S04— 49  «  16.SS04. 

PkoatBK  XIL 

To  find  the  area  of  any  segment  of  a  Psrsliala. 
RvLB.  Multiply  tbo  hate  of  tbo  sapooBtby  Itsbaigbt, 

and  tall0-9>  of  the  product  for  tbe  area. 

9 

The  truth  of  tbis  rule  is  proved  in  Cooao  Sbotioms, 

Sect.  7.  Prop.  i. 

Ex.  The  base  AB  (Plate  CCCLXXII.  Fig.  10.)  of  a 
parabolic  segment  ACB  is  lo,  and  its  aliiiude  CD  is  C> 
HcnC%^  the  rule, 

The  area  ss  |  X  18  x  6  40. 

PaoBtKM  XIIL 

To  find  the  area  of  an  ellipse 

Rule.  Multiply  the  pruduci  of  'he  two  axes  by  the 
number  .7854  for  the  area. 

Let  a  denote  tbe  transverse  a-:  s  AU,  (Fig.  U.)  and 
i  the  conjugate  axis  CD  ;  the  area  ol  a  circle  that  has 
a  ior  its  disaseier  is  .7854  «*  (Prob.  9.)  And  e  ia  to  * 
as  tbe  area  of  tbb  circle  to  tbe  area  of  tbe  ellipse,  (CoBio 
SsoTioirs,  Sect.  VII.  Prop.  3.)  that  is, 

a  i  bit  .7854  a*  :  area  of  ellipse. 
Hence  area  of  ellipse  ~  .7E5-1  o  b. 

Ex.  The  area  of  an  eilipsL,  wnuse  axes  are  10  and  9 
feet, is  required. 

10  X  8  X  .7854 63.833  »q.  feet. 
M^te.  1.  Rates  for  computing  the  areas  of  elliptic  aqd 
hyperbolic  sectors  nay  m  derived  from  the  investiga- 
tions given  in  CoKio  SsoTtoirs,  Sect.  VIL  Prop.  3,4, 
and  5. 

ffott  3.  Rules  for  hyperbolic  areas  arc  also  iovesii- 
gated  in  fivxtoirs,  An.  150. 


Paoauiit  XIV. 

To  find  nearly  the  area  of  a  figure  bouided  by  a 
straight  line  BQ,  r.vo  straight  lines  BA.QP  perpeodictt- 
lar  to  BQ,  and  sny  curve  line  Kaa'  a"  .  ...  P. 

RuLK.  Let BQ,  (Plate  CCCLXXII.  Fig.  12.)  the  base 
of  the  figure,  be  divided  into  any  number  of  etjual  parts 
by  the  perpendiculars  brnft*  a\  i"  o",  lie.  whicb  meet 
the  curve  in  a  efa",  kc. 

Let  F  denote  the  first  perpendicular. 
L  «...  the  la»t. 

{the  sum  of  the  remaining  even  perpen- 
diculars, viz.  a^t^'  rftic.  the  9d, 
the  4lb,  tec. 
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{t!ie  sum  of  ihc  remaining  nrJ-J  perpendi- 
culars, viz.  a'  6',  a'"  b"',  &c.  the  3d| 
the  Stilt  fce. 

II  .  .  .  •  the  connnon  dialuiee  between  (be  per* 
pendicttten. 
Tb«  erea  of  ihe  6^ute  will  be  nearly  eqiulta 

^  D  X  (F  +  L  +  *  E  +  a  O). 
And  Iha  eppfasinalion  will  be  ao  much  the  more  accu- 
raici  according  ai  the  number  of  (be.perpaiwUctilera  ia 
tbesreetcr. 

To  prove  lUi  rak,  j«in  (he  (epa  of  the  fint  and  third 
perpendiculara  bj  the  Itaie  A  •»  meetini;  the  second  per> 
pendicular  m  E,  and  throuf^h  a  draw  CD  parallel  to  A  a', 

nicctintj  All  and  o'6'in  C  and  D.  The  sp^c:  bouiitlcd 
by  the  curve  A  a  a',  and  the  straight  lines  AB,  B  tf,b'a' 
i\s  made*  up  of  the  trapezoid  AB  b'a'  and  the  space  con- 
tained by  the  arc  A  a  e'l  and  ita  chord  A  a*  i  noWf  if  the 
are  be  small,  it  may  be  eonaidcred  as  e  parabolle  arc,  and 
then  the  currilincal  <ipace  between  the  arc  and  its  chord 
will  bt  ^  of  the  parallelogram  ACD  a'.  (Conio  Szc- 
Tinvs,  Sect.  Ml  Pr  p.  I.)  Therefore  the  spare  A  a  u'b' 
I)  will  l)c  ncaiiy  Uic  sum  of  the  trapezoid  AB  frV,  and 
I  of  the  parallelogram  ACL)  a'  ;  that  is,  the  sum  of  ^  of 
the  trapezoid  AU  b'  a',  and  4  of  the  trapezoid  CB^D. 
Mow,  Tnp.  AB  ^  a'  :=  (AB  +  tfi^)hd  (Gbom.  Pert  I. 

Sect.  4,  Prop.  7.) 
And  Trap.  CByO=(CB-}-D  bT)  B  t^ia  6  x.  Q  b ; 
Tkerelbre  the  area  of  the  space  A  a  a'  y  B  is  ncarlj 

=      (AB-I-  o'A')  +  iab^  B» 

=  ^  (AB+4  fl  b+oTb')  B  b. 

In  like  manner,  it  may  be  shewn  that  the  space  c^b'iT 
o^U  nearly 

=  \  fa'*'  4-4fl"**-f.a*"y")  B  *, 
•Od  (bat  the  space  a"/)"  PQ 

—  ^  (a"4*-».4a»'*''-f  PQ)  B  if 
and  ao  on ;  hence  the  area  of  the  whole  ignroi  which 
ie  made  apof  these,  is 

fAB-i-PQ  ■) 
4B4X  ■{+4{ab  +  arb''+a^  J. 

(,+  2  (a' +  J 
at  waa  to  be  demooatnted 

Ex.  To  find  the  area  of  the  space  AB(",  (P'.:rc 
CCCLXXII,  Fig.  13  )  supposing  it  to  be  a  ciuadraut  ol  a 
circle,  the  radius  of  which  is  :r  K 

Let  the  MCtor  BC£  be  one-third  of  the  quad  rant,  draw 
ED  perpendieolar  to  AC)  then  CDseoa.  au"—^  CA. 
Divide  CD  into  four  equal  pertly  and  dnv  the  perpen- 
diculars r  tfp     m  n. 

Became  CA«i),  therelbre  CDrr|t  Ct^|,  C  ft 

Cm=J;  henceJDEr:^(l— tI^Jv' j»        in  like  man- 
ner, r  •^riv^  55J  ti  R^ky/  IS.  m  «=;4  V&:3-  Therefore, 
J'-l-L— 1+^     J— 1  8660 

Theanm        -        -  =1 1.4793 
Mttitipirbr^O        sr  ^ 

The  product  S  .4783 

Subtract  the  triangle  CDE  ~  .2165 


The  aector  CEB       —  .3618 
The  triple  of  which  ia  the  qoad.  ABC=  .r«54 


SCCTIOIf  VL 
McntmATiov  or  aotioa. 

Problem  I. 

To  find  the  surface  of  a  right  prism  or  cylinder,  (Plate 
CCCLXXII,  I  Iff.  14,  15.) 

HuLs.  Maliiply  the  pcrimeur  of  the  end  by  the  length' 
or  height  of  the  solid,  and  the  product  will  be  the  aar* 
£ice  of  all  its  sides.  To  this,  When  the  whole  surface  of 
the  prism  is  required,  the  areas  of  the  ends  mu»t  be  ad- 
ded. 

If  the  plane  surfaces  which  form  the  sides  of  an  up- 
right prism  were  extended  into  one  plane,  it  is  mani- 
fest, that  the  surface  thus  formed  would  be  a  rectai^le, 
having  one  of  its  aides  equal  to  the  height  of  the  prismt 
and  its  other  side  equal  to  the  perimeter  of  the  end ; 
Hence,  the  truth  of  the  rule  is  manifest  in  the  case  of 
any  ri^ht  prism.  A  tvlindcr  may  be  regarded  as  the 
limit  of  all  prisms  winch  can  he  inscribed  in,  or  cir- 
cumscribed about  its  base,  therefore,  iu  surface  will  be 
the  limit  of  their  surGH:es{  now,  the  cxpressiea  for  the 
limit  is  cfidenilj  the  product  of  the  circular  base  hf  the 
height. 

Ex.  I.  How  many  square  yards  are     (be  surface  of 

tlic  Walls  of  a  room  of  any  prismatic  forroi  Whose  height 
is  H)  feet,  and  circumference  58  feet  ? 

lo  X  58  —  580  sq.  feet  ~  64,       yardi  tlie  answer. 

Kx.  2.  Wnat  \s  the  convex  surface  of  a  cylindrical  pil- 
lar 13  feet  long  and  one  foot  in  diameter  ? 

.The  circumiereDce  of  the  beae»ia  S.I4ie  feet*  (Proh. 
7.  Sect.  1.)  And  thecurfKe  «f  the  |dllar  9.l4lf  x  IS 
S  3r.C99S  sq.  feet. 

PnnsLBM  III 

To  find  the  surface  of  a  right  pyramid  or  cene.  (Plate 
CCCLXXII,  Fig.  16,  IT.) 
Rvtn.  Multiply  the  circumference  of  the  batw  by  (he 

slant  l,ri;,:f  f,  and  half  the  product  will  be  the  surface  of 
the  1  ks  ,  ;o  which  the  area  of  the  end  maybe  added 
when  thr  whnjr  Mir  l.rrc  is  required. 

Tiie  tmth  uf  the  rule  will  be  evident,  if  it  be  consider- 
ed that  the  faces  of  the  pyramid  arc  equal  triangles,  hav- 
if^  the  alant  aide  of  the  pyramid  for  their  altitude,  and 
that  a  cone  may  he  considered  as  a  pyramid  having  an 
inrmite  number  of  sides. 

I  .x.  1.  The  slant  height  ofa  triangular  pyramid  ABCD 
i  s  2  u  feet,  and  each  nde  of  the  base  3  feet  What  is  its 
upper  surface  ? 

.  ~  90  feet  the  surface. 

3 

Ex.  2.  Required  the  convex  surface  of  a  cone,  the 
slant  height  iMing  S  Ihet,  and  the  diameter  of  the  base 

3  feet. 

3  X  3.14)6=9.4248  the  circumference* 
^  y.  9.4348  X  5     SS.$63  sq.  feet  the  aorfacc. 

Pnonteat  IIL 

To  find  the  surf.r  r  </  ihe  frustum  of  a  rii^ht  pyramid 
or  cone,  that  is  the  lower  pan,  when  the  top  is  cut  ofT  bv 
a  plane  parallel  t»  the  beae.  (Plate  CCCLXXtI»  Fig. 
180 

KviiX.  Add  together  the  perimeten  of  the  two  cndsi 
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and  miihi;)!)'  the  sum  hy  the  eUnt  belghtiand  teke  hilf 

ilic  prodiuti  fur  tliehurface. 

Fur  the  surface  is  equivalent  to  a  trapezoid,  whose  pa- 
rallel sides  are  the  periineters  uf  the  cndii,  and  height  it 
the  slant  surface. 

Ex.  Find  the  aarface  of  AG,  the  frustum  of  •  tquare 
pynmld,  the  elmt  lietf^ht  KE  being  10  feeti  etch  tide 
of  ihc  (greater  end  AC  3  feet  4  inchee»  ttld  etch  tide  flf 
the  lesser  end  EG  2  feet  2  inches. 

Here  SJ-  X  4  —       the  pcrim.  of  fjrcatcr  end. 
3|  X  4  =  8|  the  periiQ.  of  leaser  end. 
Their  sum  ~  99  feet. 

^    S 110  feettlw  eotwer. 

Phoble>i  IV. 

To  find  the  solid  content  of  any  prism  or  cylinder.— 
(Plate  CCCLXXII,  Fig.  14,  is.) 

HvtM.  Multiply  the  area  of  the  baae  or  end  by  the 
perpendkular  height,  and  the  product  will  be  the  solid 

content. 

This  rule  follows  from  Geom.  Part  9  Sect.  2.  Prop. 
II.  and  Sect.  3,  Prap.  2, 

Ex.  1.  The  sides  of  the  base  of  a  triangular  prism  are 
3,  4  ands  feel,  and  lie  height  i»  IS  feet  t  what  ie  lit  eo* 
lid  coBient  i 

Bf  rale  s,  of  ProUem  s.  Sect  1.  the  am  of  the 
bate  ie 

V'(fixlx2x3)zi6  sq.  feet. 

Hence  the  solid  comeni  =6x12—72  cubic  feet. 

Ex.  2.  The  Winchester  bushel  is  a  cylinder  18}inch> 
ct  in  diameter,  end  •  inches  deeps  What  Is  its  tolid 
cootcM  i 

The  base  =:.rS54xll.5*=36S.803  sq.  inches,  Part  1. 

Prob.  9. 

Therefore  the  solid  content  =368.803x8=3150.434 
cubic  laches. 

PnousM  V. 

To  find  the  solid  content  of  any  pyramid  or  cone^ 
CPlate  CCCLXXII,  Fig.  16,  \7.) 

RcLE.  Multiply  the  area  of  the  base  by  the  helgllti 
and  one  third  of  the  product  is  the  solid  content. 

This  rule  has  been  proved  in  GBOKsntTi  Fait.  II. 
Secu  S.  Flop.  17.  and  Sect.  A.  Fnp.  3. 

Es*  Each  ^de  ef  the  haee  of  a  triangular  pyranud  is 
3  feet,  and  lis  height  is  10  feet  i  What  is  the  solid  con- 
tent ? 

By  Prob.  3.  ef  Sect.  I.  the  ares  of  tbe  baaeaiS.89711 

square  feet. 

3  8^71 1  X30 

Hence — —^—=38.9711  cubic  feet  the  solid 

content. 

Lx.  2.  The  diameter  of  the  base  of  a  cone  is 8  iachaa, 
and  its  beigbi  is  a  foot.    What  is  its  content? 
The  araa  of  tbe  baacSJ^8 34x8=6  2839  eq.  Inches. 

And  tliB  solid  ceotent  aa^'^"?^' ■SW.ms  cubic 

s 

iiicbe*. 

Pkoblem  VI. 

To  find  tbe  solid  eootentof  the  frustnm  ef  a  pyrioHd 
or  cone.   (Plats  CCCLXXII.  Fig.  18.) 

Rrr.K.,  .-Vltl  tt.-'j  uil;:  ^\\n^  I'il'j  .ii./.ii  "f  tfir  i«ro  ends 
and  ih<t  mean  pioporiiotui  beiwceo  ittcm,  (mat  is,  the 


square  root  of  their  product)  and  one-third  of  that  sum 
wdl  be  a  mean  area,  which,  muUiplicd  by  the  perpen- 
dicular hei^^ht  of  the  friihium,  will  yivc  the  solid  content. 

InvettigtUion.  Let  ABCD  be  the  base  of  the  fruslum, 
EFGH  its  top,  P  tbe  vertex  of  the  pyramid,  and  PM  a 
perpendicular  on  tlie  base,  meeiin;;  the  top  in  L>. 

Let  S  denote  the  side  of  a  scjuare  equal  to  the  base,  • 
thesideofa  square  cq  in!  tn  l  u  i:>ii,  r  ut  11  to  denote 
LM  the  height  of  the  liustuai,  uiid  jiui  r  lor  PL  the  rc- 
remainder  of  the  pei  penclicular.  Uy  last  problem,  tho 
content  of  the  whole  pyramid  is  ^S*(H-^r},  and  the  con* 
tent  of  the  part  above  the  frustum  is  |«*r,  heiwc  tho 
fhiatnm,  which  is  their  difference,  is 

Now  the  base  ABCOzzS-'.  and  the  top  EFGH=«'  heiii;; 
similar  figures  (^Gk.om.  I'arl.  II.  Sect.  'Z.  Prop.  13.)  they 
are  to  one  another  as  the  squares  of  their  like  sides ; 
(Geom.  Part.  1.  Sect.  4.  Prop.  37.)  that  is,  S*  :  a,  :  : 
AB>  ;  £F*  \  hence  S  s  « 1 1  AB  i  EF.  But  because  of 
the  rimihir  triangles  PAB,  PEP,  AB  t  EF « i  AP :  EP, 
and,  again,  (Part  IT.  Sect.  1.  Prop.  12.)  .\P:  IiP :  : 
(MP  :  LP;  :)  H+r  :  r,  therefore,  S  :  *  :  :  H-fr;  r,  and 
S — »:*:  :  [i    r,  'i-i   L,  (S — »")  r=sU.    This  value  of 

iS— «)  r  being  substituted  in  the  eKpressiou  given  above 
or  the  solidity  of  tlie  frustum,  it  becomes 

If  it  be  noir  remarked  thst  the  prodact  or  rectan|»]e 

S«  is  a  mean  proportional  between  S'  and  •*,  the  top 
and  bottom  of  the  frustum,  it  will  appear  that  the  furmu* 

la  ju?rt  (ound  gives  tlic  rule. 

Ex.  The  areas  of  tbe  ends  of  a  frustnm  of  a  pyramid 
or  cone  ire  4l.5f  and  S3.38  square  feet,  and  its  height 
Ia9  feeti  Find  Its  solid  content. 

The  greater  end  =  41.57 

The  lesser  =  33.38 

The  mean  =v'C'*t'^'^>(33-^^)       =  ^'-'^ 


3)96.13 


The  mean  area  33.04 
S3J}4X9=388.S6  cubic  feet  the  solid  content. 

PaoBLBM  VII. 

To  find  the  aurfiM«  of  a  sphere,  or  of  soy  segment  or 
tone  of  it. 

RvLK.  Multiply  the  circumference  of  the  sphere  by 
the  height  of  the  part  required,  and  the  product  will  be 
Ae  curve  surface,  vhettwr  It  be  a  segment,  a  cone,  or 

the  whole  sphere. 

This  rule  has  been  investigated  in  FLt;xioNs  ($163.) 
We  shall  here  (^ive  a  different  investigation. 

LetHlKL  (Plate  CCCLXXII,  Fig.  19,)  be  a  square 
described  about  a  circle,  and  AB  a  diameter  joining  two 
oppoeile  pduts  of  contact.  Take  D  d  an  indefinitely  small 
are,  andoraw  DE,  de  perpendiculara  to  AB,  and  produce 
them  to  meet  the  side  of  the  square  in  F  and/.  Suppose 
now  the  circle  and  square  to  revolve  about  A B  as  an 
axis;  the  circumference  will  generate  a  isplierical  surface, 
and  the  side  of  tbe  square  will  generate  a  cylindric'sur- 
face.  Let  •  denote  the  spherical  tone  generated  by  tho 
arc  d  D,  and  e  the  corresponding  cylindric  surface  geae< 
rated  by  the  straight  line  F  /(  slio^  put  is  Ibr  S.141C 
Then,  since  D  on  account  of  Its  imallnesB,  may  be 
reckoned  a  suaight  line, «  may  be  r^;ardedsa  iho  inr> 
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MENSURATION. 


bee  of  ft  fruttum  of «  camv  Hcmci  bjr  Pn^  7.  of  P«rt 
I.,  aod  Prob.  S  of  ihi%  Put. 

»=J(nx2DE+nxSrfO  X  D  rf, 
Tiiat  IS,  bt:cdU!>i.  L>L  aiui  (/  «  arc  almost  equal, 

*=2  M  X  DExDrfj 
Ir  like  manner,  c=3  n  x  FlixF/; 
The  tf'ire,  t  :  c  :  :  UE  X  D  d  :  FE  X  F/, 
Or»«»  D6  |>erp«adiculai-  to  d  e,  and  DC  to  Ibe  ocli> 
tN,  and  beeautc  of  the  •tmilar  triangles  DG  rf*  DEC* 
D  cf  :  DO  :  !  CD  :  DE  }  or  D  d :  F/  : :  EF  :  ED 
Hciici.  DExD  c/^FExF/,  and  therefore  mZZc 
Thus  it  appears  tnat  the  corresponding  indefinitely 
sniall  elements  of  the  spheric  and  cjlindric  surfaces  are 
always  equal,  and  hence,  that  any  finite  portions  of 
theiD  coin|if«bende(t  botwceo  planes  perpeadicttlir  to  the 
•aik  AB  win  to  equal ;  to  that  ihe  tntb  of  tho  rale  ii 
evident. 

Ex.  I.  What  it  the  snperfictea  of  a  globe  •  foct  in  di* 
tanctti  ' 

First  6xi.Ul6—l»  8496:she  circumCereoce. 
Then  18.M»6x6e:i  liJ097€  iquare  feet  the  raperfi- 
ciet. 

Ex.3.  What  U  tbe coote«  mrfiice  of  > aegmeiiti  J  feet 
in  heigliti  end  cut  off  from  tbe  Mme  globe. 

tt449ftx3C:97.099S  tqnere  fitet  the  lurfece. 

Prorlem  VIII. 

To  find  the  solid  content  of  a  sphere. 

Rule  1.  Multiply  tbe  area  uf  a  great  circle  of  the 
spbere  bf  the  diemetert  and  4  of  tbe  product  i»  tbe  loUd 
eenieni* 

RuL»  H.  Muliiph'  thr  cube  of  the  diameter  bjr  the 
decimal  .5236,  aiu:  il.e  jHudiict  is  the  content. 

"i  )ie  fn<it  rule  has  been  demiinstratcd  in  Geomktrt, 
Part  II.  Seel.  3.  Prop.  6.    The  second  is  deduced  from 
the  first,  thus :  put  d  for  the  diameter,  then  .7854 
area  of  »  great  circln  (Prob,  9.  Part  1 )  and  bj  Rule  I.  A 
if  X  .TB5«  d*SMU  d*SZ  the  Mlidii}. 

Ex.  What  li  tbe  conicift  of  a  apbete  9  feet  in  Hm.- 
meter? 

Anever  39X4S3<ai4.l8M  cubic  feet. 

Pmbwm.  IX. 

To  find  the  tdild  eonlent  of  a  iphorical  eegment. 

Rule.  From  three  times  ihu  diameter  of  the  spl  cre, 
take  twice  the  height  of  the  sc^^mcnt,  then  multiply  tbe 
remainder  by  the  ^iquarc  of  the  height^  and  the  product 
by  the  decimal  5236  for  the  content. 

This  rule  may  be  derived  from  Bs.  $.  Art.  161. 
Fluxions  ;  or  it  may  be  found  in  a  more  elemeniaqf 
form,  (Geombtrt,  Part  ii.  Sect.  3,  Prop.  S.)  aa  bllo»f« 

Let  CBEF  (Plate  CCCLXXII.  Fig.  30.)  be  a  square 
described  about  a  quadrant  of  a  circle,  and  CE  the  di- 
agonal drawn  (o  the  centre.  Draw  GOHR  perpendicular 
to  the  radius  CF,  meeting  the  diagonal  in  O,  the  quadran- 
tal  arc  in  H,  and  the  side  of  the  aquare  in  R.  Conceive 
the  square  to  revolve  about  CF  as  an  axis;  then  BEithe 
lide  of  the  iqinreiwill  generate  a  cyliiidei^CE,tbe<Ua* 
(ooalf  will  gaaerate  a  cone,  and  the  quadrantal  arc,  BF, 
will  generate  a  hemisphere,  having  the  common  axis 
CP.  Moreover,  the  line  OR  will  generate  a  plane,  the 
secuons  of  which,  with  the  cylinder,  the  hemisphere, 
and  the  cone,  will  be  circlts,  having  GR,  GH,  and  GO, 
for  tbeir  radii.  Now  it  is  auflicieotlr  evident,  from  tbe 
above  quoted  piopetiiion  in  ceoMtrjr,  that  any  iecdeoflf 


the  ^lioder  wiU  be  equal  to  the  eum  ef  the  conr«q;Mndin§ 
MCtione  of  ttie  eone  and  apbere.  Hence,  if  we  conceive  the 

thru-  :,!iti!ls  I'l  be  made  iin  very  thin  cylinrlrrt.  tviviiig 
these  itcuucs  for  their  dj^iLi,,  u  lolluws  thai  aiiy  j/oi  uon 
of  the  cylinder  rntvui;  cticiilcd  between  two  planes,  par- 
allel to  US  base,  Will  be  equiil  lo  the  sum  oi  the  corres- 
ponding portions  of  tbe  beniii>pb(ic  and  cone. 

Put  i(  for  tbe  diameter  of  the  aphere,  A  br  FQ  the 
common  height  of  the  cylinder  EE'R'R,  tbe  conic  frae- 
lum  EE'CO,  and  the  spherical  se^menI  HFH',  and  n 
for  Ihe  number  .7854.  Then  the  area  uf  the  comtnoa 
base  of  the  cyiindtr  Ll  .'R  R  and  conic  frustum  EE'CO 
isn  d*  i  and  because  GU~GC,  the  diameter  of  the  top 
of  the  fruatum  vill  be  snd  its  area  ti(d-~2h)*^ 

alao  tbe  mean  proportiowU  bt-tween  tbe  top  and  bottom 
wUl  be  »d{4-9k.  Thcrefere  (by  Prob.  3,)  the  eottd 
ccoieM  of  (be  fruatum  is 

1 1  n  rf*+n  (rf— 9  h)*+nd  (d— 2  A}|  X  * 

:=n(d»A— 8  dh*-t-i  **•) 
Now  the  solid  content  of  the  cylinder  is  nd'  h  (by  Prob. 
1.)   Therefore  the  spherical  acgmeoi,  (which  it  the 
dilbrence  of  the  cylinder  and  conk  fniatttm)  ie 
n  {d*h—d'h-i-3dh'>--^} 
—ln{4d—3h)h* 
This  lasi  lorrnulais  the  jtiilj  ilc  expression  of  the  rule. 

tlx.  In  a  sphere  whose  dumeter  is  31  mches,  what  it 
the  solid  cement  ef  •  aefoaent  wheee  height  ia  43 
inches  ? 

First,  3X9l--«X44wiM. 

Then  «4x«.SX«.5x.4SM»sr J5S«ft  inchea  the  cen- 


Problem.  X. 

To  find  the  solid  content  ofa  paraboloid,  or  aolid  pro- 
duced by  tbe  rotation  of  a  ponholB  aboot  Ita  asie.  (Plal« 
CCCLXXII.  Fig.  31.) 

RoLB.   Maltiply  the  area  of  tbe  baae  by  the  heighti 

and  take  half         pru.rlur!  fur  loritrnt. 

This  rule  das  Ijccu  aivcstigtite;!  m  Fluxion*,^  161, 
Ex.  1. 

Ex.  If  BC,  the  I  jilius  of  the  base  ofa  paraboloid,  be 
S,  and  AD,  its  hcij^ht,  be  IS  feel,  what  is  its  content} 
Firat  10*x-7S54=:7as.4  the  area  of  the  bate  } 
Next  m.4x6M4ri.94  feet  the  aolidity. 

Problem  Xf. 

To  find  the  solid  content  of  a  fiuatum  of  a  parabo- 
loid. 

RvLB>  Add  togelber  the  areas  oC  the  circular  ends  g 
then  multiply  the  sum  by  the  height  of  the  fi-uttum,  and 

take  hair  the  product  for  its  solid  conieni. 

To  prove  this  rule,  put  A  and  a  for  the  ends,  ft  for 
the  hfij^;lit  (ifihc  frustum,  and  c  ior  ilic  hci^hi  warned 
to  complete  the  paraboloid.  By  last  prohlt-m.  the  con- 
tent of  the  complete  solid  would  be  j  A  (A-fr)  ami  that 
of  tbe  pan  cut  oif  ^  ec,  thcrelbro  the  coutentoTtfae 


i  A  (*+eW  •  «=»  J  A  A-l-c  (A-«.)  ^ 

But  from  the  nature  ol  the  parabola  A  :  o  :  :  fi-\-c  :  c 
and  A— a :  a  : :  A :  c,  hence  c  ( A—a)^Sa  A.  and  tbe  content 
of  the  solid  is 

Ex.  The  dlameler  oTCC',  the  greater  end  of  n 
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bolic  frustum,  is  S8,  that  of  DF/  the 'less  30,  and  the 
IwigM  It  inches.    I'ind  the  curxefit. 

TteatCMof  the  eii<lC=.7aS4  (30'4i5t*)r:3m9456. 

PnOBLF.M  XII. 

To  find  the  solid  content  of  a  parabolic  spiodle>  or 
loltd  gctterated  by  the  rouiioo  of  an  arc  AEB  of  •  pftM- 
bolft  about  ABf  ma  omttntte  to  Uw  asu. 

KoLB.  Multiply  the  im  «f  die  middi*  iKUan  iti 
Icngiht  Hid  take  of  tlie  pradeet  lor  tlw  coMent  of  ibe 
solid. 

For  the  inves6s*<l0n  of  tMe  mlsi  MO  FlmzioMi  Art. 
141,  lux.  3. 

PkosuH.  XIII. 

To  find  the  solid  content  of  a  rruMon  of  a  {nraboUc 
ipindlc^  ooe  of  the  coda  of  the  fniatum  iiaaaiajt  through 
the  centre  of  the  spindle.    (Plate  CCCLXll.  Fig.  9S.) 

Add  into  cnc  sum  eight  limes  the  s(|iiare  of  (he  dia- 
meter of  the  greater  end,  and  three  times  the  square  of 
the  diameter  of  the  lesser  end,  and  four  limes  ihe  pro- 
duct of  ihe  diameicrs  ;  multiply  the  sum  by  the  length, 
and  this  product  again  by  A5S36  (via.  ^  of  .78S4.)  and 
tbc  result  will  he  (he  content. 

Potting  /k:=CD,  (be  ebscina  of  the  generathig  ctirre, 
which  is  also  the  radius  of  the  greater  end  of  the  frvi*- 
tum.  flCZlAC  '  he  scmiordniale  of  the  curve,  t/~(' R~T'Q 
the  r»f!ius  of  the  le»s(  r  end  of  the  frustum,  a  ~l' 
QC  its  length,  and  ti:^.7894i  it  has  been  (buna  (Flux- 
loaa,  Art.  Ex.  f  )  that  the  cootent  of  the  fntawm 
k 

Now,  from  the  nature  of  the  cnrre,  PR' :  AC*  : :  DR 

t     />  •** 

:  DC,  that  is  a  *  :  g'  i:  fi — y  :  fi,  hence  q'~  . 

/I — y 

Let  the  values  of  9'  and  be  substituted  in  the  above, 
ftnoola  far  the  comeoi  of  the  fniatan.  It  then  boeooaiaa 

an  expressioo  from  whl  li  the  rule  is  derived. 

Ex.  Suppose  the  Uiumctcrs  ol  the  ends  to  be  8  and  6| 
and  ihe  lengtli  10  ;  recjuiredihe  content 

First  8xa*+3X6'+4X&X6*8l3t 

Then  ilSxiO)C'0$S3«»4SS  l«S»  thecoMMit. 

Phoblkm  XIV. 

To  find  the  lolid  cootcot  of  a  aphcroidf  or  aolid  jMoe* 
fated  by  lite  rotatkm  of  an  eltipae  aboot  ehher  axis,  mate 

CCCLXXTl.  Ki;^  ?3.> 

Rule.  MuIiiijIj  coniinually  together  the  fixed  axis, 
the  square  of  it^c  revolving  axis,  and  the  number  .5236 
(or  ^  of  3  1416)  aud  the  last  product  will  be  the  solid 
COMrnt. 

Thia  rule  iwa  been  ioveatigated  in  Fi.osion%  Art. 
Idl. 

Ex.  1.  The  greater  axi!>  AH  of  an  obiong  sphertiid 
is  so,  and  the  lesser  axis  CD  30,  what  is  the  solid  con- 
tent ? 

Fiere  the  greater  is  the  fixedi  and  the  leaser  tbe  reyolT< 
lOK  axis 

Vox.  XIIL  Part  I. 


Therefore  the  solid  content  is 

50x30*  X  •5236=2356;  the  contcn'.. 
Ex.3.  What  is  tbe  coQicnt  of  an  oblate  spheroidj  the 
axes  being  as  in  }aatcxani]>lc  I 

SOxso*)(-5SSdsS9Sro  the  oontent. 

PnoauN  XV. 

To  find  the  solid  content  of  (he  frustum  of  a  spheroid, 
ita  eoda  being  perpendicular  to  the  fixed  axis,  and  ooe 
of  them  paidngthroagh  the  centre.  (Plate  CCCLXXII. 

Fig.  34.) 

Ri;le.  To  the  area  of  the  less  end,  add  twke  that  of 
the  greater;  multiply  the  sum  by  the  altitude  of  the 
frnatum,  and  ^  of  the  product  will  he  the  content. 

NoTB.  Thia  rule  appUca  alao  to  the  frustuni  of  a 
■phoro. 

l$nMtgtuion. — Let  ABE  be  a  quadrant  of  an  ellipse, 
C  ita  centre,  CAFE  a  rectaoglc  circimtscrlbed  about  tt« 
andCF  the  diagotial.  Draw  any  otraight  line  DG  par- 
allel ta  CE,  meeting  AC,  CF.  ABE,  and  EF  io  D.  H, 
B,  G.    By  CoKic  Sections  P»rt  1.  Sect.  3.  Prop.  16. 

DB*   CE^"  :  :  I  A"— CD»  :  CA», 
and  by  sim.  trian.  DH'  :  CE'  : :  DC*  :  CA*. 

Therelbre,  (Oeom.  Seci  3.  Prtjo  10.) 

DB*+DH»  :  CE*  : :  OA*  t  CA". 
*  Hence  DB*.fDH»=CE»=DG». 

Suppose  iioif  the  figure  (u  revolve  about  AC  as  aii 
axi&t  so  that  the  elliptic  quadrant  may  lyeneratc  the  half 
of  a  spheroid,  the  rectangle  AE  a  cylinder,  and  the 
triangle  ACF  a  cone  ;  it  is  evident,  as  in  the  case  of 
the  sphere,  (Prob.  9.)  that  every  section  of  the  first  of 
theae  aoUda  ia  equal  to  the  diiTereQce  of  the  aectlBBs  of 
the  other  two;  and  conaequendy,  that  the  firaatam  of 
the  spheroid  between  CE  ami  DG  ii  equal  to  the  dif- 
ference between  the  cylinder  having  DG  or  CE  for  tbe 
radius  of  its  base,  and  the  cone  having  DH  Ibr  the  ra« 
dius  of  its  base,  and  CE  for  ita  altitude. 

Put  11CS.UI6,  then  (Prob.  4.)  the  content  of  lilt  (y« 
linder  U 4  n  x  DG*  x  CD.  and  (Prob.  s  }  the  eooient 
of  the  cone  is  |  n  x  DH'  X  DC:  Therefor^  the  dif* 
feicneef  or  the  content  "f  the  spheroid,  is 
4  n  X  CD(nG*— jDH*) 

But  it  was  shewn,  th.it  D fi ' = 1>Q*— DB*»  tberofero 
the  content  of  the  solid  is  equal  lu 

I  n  X  CD(3  DG»  +  Oil*), 
and  hcoce  ia  derived  the  role. 

When  the  aldtade  become*  the  aemtaxia,  the  frostom 

becomes  half  the  sphcroiu',  hirh  is  3  iT  t'  e  (  irrum- 
scribing  cylinder,  agrctiug  wuh  i.he  ruli.  of  i'l  jli.  1  2. 

Ex.  Suppose  the  greater  end  of  the  frustum  10  tjc  IS, 
the  less  9,  and  the  length  10  inches,  required  the  coo- 
tent? 

The  area  of  the  sr.  endwU'x.78S4. 
The  area  of  the  ioaB«9*X.78«4. 

The  contents. rSM (9* +9X18*)  xV  =  tA*0*tS* 

cubic  inches. 

Gauging. 

The  geometrical  rules  by  which  the  cooMot  of  any 
cask  may  be  computed,  form  a  partkolar  branch  of 

Mensuration  called  Ckuging 

Caikks  are  usually  considered  as  having  one  or  other 
of  these  four  forms  : 

I.  The  middle  fnistom  of  a  apbermdi  (computed  by 
Pfob.  18.) 


.  ij  .  .-od  by  Google 


6tf 


MEN 


Mm 


S.  Hie  mtddle  frottum  oT  a  par«bolic  spindle,  (Prob. 
.  '/.-^ 

3.  1  lie  t»u  equal  riusiuiii^  of  a  piraboloid,  (Prob. 
II) 

4.  1  he  I  wo  equal  Trust  urns  of  a  cone,  (Prob.  6.) 

The  content  of  any  ca»k  whatever  may  al&o  be  nearly 
found,  in  wine  or  ale  Kallom*  liy  the  roUowiii|;'|;ciienl 

rule  : 

Ri'LP..  A.-td  into  one  sum  39  timet  the  square  of  the 
bung  diameter,  25  limci  the  sqam  of  the  bead  diame- 
ter, atid  S<  times  the  product  of  ihe  ditmeicra.  Miilli> 

pif  the  sum  by  the  length,  and  tlic  jiroduct  by  .00034  ; 
then  the  last  produci,  divided  by  9,  will  give  the  wine 
g8non>,  and  divided  by  1 1,  will  give  the  ale  j^illoiis. 

Ilk  tuve«igati:ifj  litis  rule,  it  is  asiiUtncd  as  a  l.ypyJic- 
si?,  that  onc-ihird  of  a  cask  at  each  end  is  nearly  a  frus- 
tum of  a  cone,  and  thai  the  miildlc  pari  may  be  taken  at 
the  middle  frusiuin  of  a  pirabolic  apindte.  Tbit  hcitifg 
tUpposed,Ici  AB  .LrKM)  (Pl.itcCCCLXXII.  Fis'.25  )  be 
the  two  n^^h;  ln  cil  p.uJii,  and  BC  the  parabolic  part.  Pro- 
duce AB  and  D('  to  meet  in  T  ;tr,<!  draw  lines  as  in  the 
fif^ure.  Let  L  denote  the  Icngih  of  the  cask,  D  the  bung 
(llLiiiitici ,  im.'l  II  Ihc  head  diameter  :  Then,  since  AB  and 
DC  have  the  same  directions  as  the  parabolic  curve  IJFC, 
at  B  and  C,  they  will  be  tangents  to  the  curve  :  There- 
fore FlCt  EI.  But  BI  a  ^  AK,  and  hence  by  similar 
trianf^Iet  EI  |  EK  ;  consequently  FI  r;  j  EI  =  i 
EKss^  I'K  (I*— i  s°  '''at  the  common  dia- 

meter BLrrPG— 2  FI  =.  b_|(n— H)  =.4  (4B-f  H) 
which  call  C  Now,  'jy  the  rules  lor  pjintjolir  spindles 
»nd  conic  fi  u'  -ums,  we  obtain  (putting  n  for  .7854  ) 

8  n^-fUK  +3  C'„Ln_328  B'+44  BH-h3ll' 

15    ■    ^   3  —        "  2JX« 
for  the  pirabolic  or  middle  part ;  and 
C'+CH-f-H*   2L^_I60  B*  +  980 BH«f.9IO  H« 

~3  ^5  25X45  ^ 

for  the  two  ends,  and  the  sum  of  ibc&e  two,  after  proper 
rediictioDi  is 


($9  B*-t-S«  BH+SS  H*>  X  ^  oeuly, 

f«r  the  lenirth  ioinebet  §  and  the  factor  or 

"  90     .  ■30 

being  divided  bf  SSI  (the  inchea  io  a  twine  gnllon)  give^i 
— ^  the  maltipt'ier  for  wine-gallons  j  and  since  93 1 

is  to  252  as  9  to  II  nearly, '222^       be  the  muliiplier 

for  tle-i^alluns,  «t  in  the  rale. 

p,.  Sn;  ;ir  tj  tilt-  tiuti};  am!  head  diameters  of  a  cask 
to  l)c  .li  and  2  i  inclics,  and  the  length  40  inches,  requir- 
ed the  coDtetil  in  ale,  aho  in  ^mle-gallons. 

Here  (39*  X  32»  +  26  X  32  x  ii44-  25  X  2  l')  x  40 
X  0003  i—  1010  5,  which  being  divided  by  9  and  by  II, 
we  ol^uin  1 13  3  wine*galloos,  or  91*9  ale  galloos  for  the 
content.    (( ) 

MENTZ,  or  Mayxkcb,  nnciently  Moguniiujn,  is  ^ 
city  of  (ierroany,  in  the  Grand  Duchy  of  Hesse.  It  ir> 
built  nearly  in  il\e  form  of  a  semi-cit  cle  on  the  left  hank 
of  the  Rhine,  below  it»  junction  with  the  Maine.  Menla 
b  one  ef  the  atrongett  cities  in  Germany.  The  works 
ere  naioerous  and  strong,  and  of  such  an  extent'  as  to 
require  a  garrison  of  abent  30^000. 

The  streets  of  Mcntz  arc  wi^mw  n-  !  lorr',  nnd  the 
bouses  by  no  means  handsome,  i  lic  principal  edifices 
•re  the  electoral  palacei  which  has  bee»  usm  as  «  mi« 


litaiy  hospital  since  1793,  tlic  house  of  tlic  Teutoiiii: 
Knu^l.is,  in>;  the  .iisf  nal.  1  lie  principal  churches  au, 
the  Cathedral  and  ils  towers,  the  church  of  Ignatius, 
the  rums  of  the  church  of  Nuire  Dame,  the  church  of 
the  Augusiinea,  the  cburcb  of  St.  Peter,  and  the  ancient 
church  of  St  Stephen.  There  is  an  university  at 
Meiilz,  founded  in  800,  ;it.;I  ts  alili^Iiud  in  1482  by  the 
Aichbishop  of  Dictbcr,  bisidts  i^func  uiiicr  literary  estu- 
h'lisliiiuniv.  The  public  liSraiy  contains  80,000  vo- 
lumes, and  cabinets  ol  medals,  natural  hisloiy,  phi- 
losopiucal  instniinents,  Roman  monuments,  and  ^c* 
turcs. 

The  trade  of  Ments  is  chiefly  in  French  and  RbentsK 

wines;  and  its  chief  manufactures  are  tliuit;  cjf  cot'<j;j 
and  coffee  of  cliicoiy.  The  popuL  tw  i  i>  iboui  2a,000. 
Ea-st  Lrong.  8'  14',  and  North  Lit.  49"  58'.  A  very  full 
and  iiiierestiog  uttoiint  of  Mcntz,  such  as  it  was  ia 
1789,  will  be  foiiiid  in  the  Votfage  tur  If  Rhin  dcfiuh 
Maycnce  jutqu'a  Duateidaf.    Neuivicd.  1791,  2  vols. 

MECjUlNEZ,  or  MsquiiiAS.  the  principul  tity  in 
the  province  i-"ez,  and  the  iiorthcr.i  capiul  of  the  em- 
pile  of  Motouco,  i!>  situated  in  34"  12'  NurtJi  Latitude, 
and  about  S"  SO'  West  Longitude.    It  stands  in  a  beau- 
tiful valley,  about  60  miles  eastward  from  SjJcc,  sur- 
1  -111;  Icil  l*y  ijcrale  i  inidtnces  atid  lilK'lily  cullivjttd  v.ilcs. 
It  is  an  teiiciciit  tLivu<,  founded  ab.;ui  the  eutl  of  the 
tenth  century,  by  a  tribe  of  the  Tenetea  called  M*qui- 
na,  who  had  revoiied  from  the  ruler  of  Fez ;  but  it  owes 
its  present  extent  and  importance  to  Sultan  Muley  I:,- 
macl.   After  having  bubducd  il.c  pct;y  kingdoms,  which 
now  form  the  empire  of  Motocco,  iic  i  tsylvcd  to  esta- 
blish iw  o  imperial  cities,  in  order  to  keep  his  subjects 
under  more  complete  authority;  and  made  MequillCS 
the  capital  of  the  north,  as  Morocco  was  of  the  south. 
He  greatly  enlarged  the  city  towards  the  west,  and 
erected  a  besmlful  palace,  with  many  other  public  build- 
ings.   Ol.  t'lC  i.Qf.l.  ui  s;,  he  enclosed  a  larg:  vj>,kc  lor 
Uic  funuhca  ut  liis  Lluxk  '.riHips  called  ihe  Negruts  t^u.:!"- 
tcr,  and  which  nearly  t  juilled  tlie  city  in  extent;  but 
of  this  black  town  nothing  now  remains  except  the  walls. 
Adjoining;  to  this  place  is  the  Millah,  or  that  part  of  the 
city  iobal^ied  by  the  Jews,  wliicb  is  walled  round  and 
in  a  good  state  of  repair.   On  the  side  of  the  city  to- 
's  the  Albs  mountains,  is  a  wall  of  circumvallailon 
a:>uut  six  led  jii  htigilt,  which  was  buiil  as  a  defence 
against  the  impetuous  but  niunici;tary  attacks  of  the 
Bercbbers.    The  palace  stands  at  the  south  end  of  the 
city  ;  and  is  a  very  extensive  square,  containing  sereral 
well  watered  gardens.   The  buildings  ore  all  of  one 
story,  and  the  rooms,  though  narrow,  are  long  and  lofty, 
beinfj  about  1?  feci.   \u'!c,  25  hjiij^,  and  18  high.  The 
Walls  ait  inlaid  with  glazed  tiics  of  biiglit  colours,  and 
the  light  is  communicated  Ijv  5nc;.iis  of  large  loUlmK 
doors.    Between  the  difTcrem  suites  of  apartments  arc 
courts  paved  with  marble,  some  of  Which  have  a  foun« 
tain  in  the  centre  j  and  in  diflisrent  parta  of  the  palace 
are  separate  buildings  called  Kobbahs,  which  contain  a 
srinri'ju?!  square  room  with  a  pyramidal  roof,  curiously 
LBi  V  cd  and  oi  Katnentcd  in  tlic  inside.    In  the  ccir.re  of 
the  whole  is  tlic  harem  or  seraglio,  wiiliin  which  is  a 
spacious  garden  planted  wuh  tall  cy]ircss  tiees  i  a  gallery 
supported  by  columns  run?  round  iho  inside  of  the  tquate, 
and  commiinicates  with  the  adjoining  apartiMiK»> 
which  terminate  in  a  common  hall  or  targe  chamber, 
where  the  females  look  through  the  iron-latticed  win- 
dows, to  take  the  fresh  and  perfumed  air  of  the  gar 
dens.  A  hoaj^tittmi  or  coaveat  «f  Spaniih 
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was  establUlicd  in  Mcquino*  hj  the  king  of  Spain, 
•boat  the  beginniuK  of  ibe  18th  G«ntttry«  for  the  relief 
and  spirlwaT  comnn-t  of  Catliotie  e«pum  and  Chris- 
tiMi  tr»v«llen ;  ancl  wm  much  respected  bf  the  inha- 
bitants  on  account  of  the  exemplary  lives  of  the  fttbers, 
and  the  great  service  whicli  they  rendered  to  the  poor 
by  the  gratuitous  distribution  of  medicines ;  but  ibc 
place  was  desci  ied  previottB  to  theaccesuonofSoUmaii) 
the  present  emperor.  ■ 

The  houaea  ol  Meqninex,  like  those  of  other  Maho* 
metan  towwif  haTC^wt  window*  towards  the  street,  ex- 
ccpi  a  few  small  holes,  and  open  into  the  inner  court, 
whicli  arc  siirroiindctl  with  galleries  or  pillars.  The 
stretls  arc  turiovv,  aitd  without  any  pavement ;  so  that 
ti)c  mud  in  winter  is  accumulated  to  a  degree  which 
renders  them  almost  impassable  on  foot.  The  inhabi- 
tants are  mlMer  in  their  maimers  than  In  any  other 
pan  of  iho  «ni|>ire ;  and  are  extremely  hospitable  to 
stranger*.  The  women  of  this  town  are  particularly 
and  almost  universally  distinguished  for  their  beauty  ; 
so  that  the  tein)  Mcquinasia  ha»  become  a  proverbial 
epithet  lor  a  bcauiifut  woman.  Their  eyes  arc  large, 
black,  and  sparkling,  their  teeth  white,  and  their  com- 
plesioo  of  a  neallhy  red  and  white,  forming  a  striking 
contrast  io  the  women  of  Fec»  witbio  a  day's  jouriM^ 
of  them,  who  arc  generally  of  a  sallow  or  pale  complex- 
ion. They  have  also  elegant  forms,  :unt  possess  a  mo- 
desty and  suafity  of  manners  rarely  met  with  In  other 
places,  even  among  the  most  polished  nations  of  Eu- 
rope. Tbe  population  is  estimated  by  Jackson  at 
I  lOyOOO.  See  Chenier's  fmen*  Statt  if  the  £mfiire  ^ 
Mtntn  i  S^tktm't  Aet«tatt  ^  Mmnen,  (f)  - 

MERCATOR,  Nicholas.   See  fivxtow*  and  Ma- 
thematics. 

MERCURY.   See  Astro.vomt,  and  Chemisthv. 

MERIDA,  the  Augutta  Emerita  of  the  Romans,  an 
ancient  town  of  Spain,  in  the  province  of  Estrcmadura, 
is  situated  oo  an  eminence  near  the  River  Giudiana, 
which  is  croBsed  by  a  largo  and  good  bridge.  This 
town,  which  has  now  dwindled  into  insignificance,  is 
principally  celebrated  for  the  remains  which  it  still 
exhibits  of  Roman  magnificence.  The  pavements  of 
the  streets,  of  the  houses,  and  the  churches,  arc  so 
many  vestiges  of  their  works,  and  tbe  weila  and  the 
eellars  are  fitted  with  them.  -  Numerona  iMcriptionSi 
mined  columns,  ywt*%  eapitalif  frieses,  statues,  and  baa* 
relkfs  are  everywhere  seen.  Two  Roman  aqueducts 
arc  still  seen  in  ruins,  and  also  the  vestiges  of  a  fortpess. 
The  ancient  baths  are  in  an  excellent  state  of  preser- 
vation. Besides  these,  there  are  two  large  reservoirs 
of  water  like  lakesi  called  Albufera  and  Albuera,  which 
*  apiMsr  to  have  been  used  for  combats  on  the  water. 
One  of  them,  which  is  a  leagtts  from  Merida,  is  90  feet 
long,  and  51  deep.  It  is  surrounded  with  thick  walls, 
and  adorned  with  two  beauiiliil  towers,  a  very  fine 
tjight  of  steps  leading  to  the  bottom.  The  Other  re> 
aervoir,  which  is  S  leagues  from  the  town,  is  small, 
but  tbe  walls  which,  retain  the  water,  and  the  great 
tower  which  servea  It  for  an  anertore  for  air,  are  much 
.Incr.  The  environs  of  Merida  abound  in  com,  wine, 
and  fruits.  Its  population  is  about  4500.  Wost  Long. 
6"  3',  and  North  Lat.  3t*  48'.  Seo  Lahorde'a  FUw  ^ 
Sftatn^  Vol.  i.  p.  347. 

MERIDE,  a  mutkal  inttrvaly  was  so  named  by  M. 
SsOTcur,  (see  Mtm.  de  t'Jttad.  Iftmo*  1701,  p.  407) 
«*  tl^e  ^  partof  tho  octtve,  aBl4.3r6l3US  +  iDia 


14.3839938  3E  ;  its  common  log.  is  .9929993/}S49  |  and 
it  is  equal  to  7  Eptamsridks,  which  see. 

MERIDIONAL  PART!$.  See  Kavioatiow. 

MERIONETHSHIRE,  a  maritime  county  in  North 
Wales,  is  bounded  on  the  north  by  Caernarvonshire  and 
Dcnbij^hsliire  ;  it  is  divided  in  pai  i  from  tlie  former  coin- 
ty  l>y  an  immense  ravine,  through  wliich  flows  a  small 
river;  on  the  east  by  Denbighshire  and  Montgomeryshire} 
the  division  of  it  from  the  latter  county  is  partly  formed 
bjr  one  of  tho  most  celebratefl  passes  in  Wales,  called 
tbe  Stonejr  Mile;  on  the  west  it  is  bounded  by  the  Irish 
Sea;  and  on  the  south  by  Cardiganshire,  from  which  it 
is  divided  by  the  river  Urney.  Its  form  is  nearly  tliat 
of  a  triangle,  the  apex  of  which  is  to  tho  south.  Its 
length,  from  the  vicinity  of  Snuwdon  to  the  t:onlines 
of  Montgomeryshire,  is  43  miles,  and  from  Harlech 
to  the  boundary  of  Llangollen  parish|  it  la  about  SB 
mites  bioad.  Its  circumference  is  about  IJ4  mile%  and 
its  area  69 1  square  miles,  or  443,240  acres.  It  is  divi- 
ded into  $  huridrcds,  .nnd  contnlns  one  coun'y  town, 
Harlech;  the  other  towns  are  Dol^cUy,  Bala,  and  Bor- 
raouth.  The  surface  of  the  county,  thoiig!i  on  the  whole 
very  mountainous,  is  a  good  deal  varied,  as  there  are 
some  tower  hills,  and  beautiful  and  fertile  valleysi  in- 
terspersed witli  woods,  lakes,  rivers  and  catancts. 
These  circumstances,  together  with  the  grandeur  of  its 
sea  viows,  render  it  one  of  the  most  romamic  and  pic- 
turc8(|;ieof  the  Welsh  couolics.  Some  cl"  the  principal 
mountains  and  vales  desctve  a  short  notice.  At  the 
north-eastern  angle  of  the  county  is  a  long  chain  of 
mottutains  which  branches  into  Denbighshire  and  Mont- 
comeiysbire}  thcj  are  called  tbo  Fercren  Meiintains; 
their  northern  bouhdery  Is  the  Dee,  and  their  toutbem 
the  Tannad  ;  their  length  from  north  to  south  is  about 
16  milts,  and  their  breadth  varies  fronn  S  to  10.  There 
arc  no  lakes  in  these  mountains,  and  no  river  of  conse- 
quence flows  from  them.  The  hue  vale  of  the  Dee  lies 
below  them,  i'hc  other  most  celebrated  mountains  arc 
Cader  Idris  and  the  two  Arrana.  Cader  Idris  is  ihe 
beginning  of  a  clialn  of  mountains  which,  beginning 
near  the  sea,  about  a  mile  above  Towyn,  extends  in  a 
north  and  north-easterly  diiection,  and  includes  the 
Arrans.    It  is  in  height  the  sccotid  in  all  Wales.  Its 

Iieak  rises  above  the  town  of  Dolgclly  about  2,850  feet, 
t  Is  very  steep  and  craggy  on  every  bide,  and  nearly 

Krpendicular  oo  iu  aouihenit  on  the  borders  of  Ta^ 
,  ifyn  lake.  Tbe  breadth  of  this  chahi  In  no  part  ex- 
ceeds 4j  miles,  and  in  some  parts  it  is  a  nien-  I'  lLTjc 
Tiie  loftiest  of  the  Arrans  is  said  to  be  only  I-  ct  be- 
low Cader  Idris.  Beyond  this  mountain,  tovvarJ-^  i.iC 
sea,  are  round  smooth  hilU,  which  form  a  rich  and  ex- 
cellent sheep  walk,  and  then  meadows  and  bogs.  To 
the  north  of  Oolgelly  there  is  a  Boualainous  tract)  con- 
taining several  lakes ;  this  tract  extends  to  tbe  north 
part  of  the  county,  which  is  celebrated  for  the  bcautiAil 
vale  of  t'estiniog  This  vale  is  scarcely  3  miles  long, 
and  not  one  in  brca<!t]i.  There  arc  few  vales  which  af- 
ford such  delightful  prospects  i  the  hills  which  bound 
it  are  covered  with  ealot  and  a  smsU  and  beautiful  ri- 
ver flows  in  a  aerpeotioe  course  tbrongb  i^  in  the  midst 
of  rich  cultivated  fields.  Near  the  vMe  are  the  fidla  of 
t^ic  C"vnfaol:  the  upper  consists  of  three  steep  rocks, 
over  whith  the  water  falls  into  a  black  bason,  which  is 
overshadowed  by  other  rocks;  the  other  is  formed  by 
a  broad  sheet  of  water  preciptuted  about  forty  feet.  The 
principal  lalte  In  this  couotyi  and  Indeed  the  larBest 
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lake  in  all  Wales,  is  Penibtemoer  or  Bala  Pool,  on 
tlic  banks  uf  which  stands  the  town  of  Bait;  from 
norlli-ea^t  to  souih-wcst  it  I  niik':^  ioxg  •  its  (greatest 
breadlh  in  1,300  yards,  its  water  is  said  to  bv  so  pure 
that  the  most  delicate  taste  cannot  detect  any  admix- 
ture. The  scenery  around  it  ia  mountainouai  bat  not 
grand  or  pictureaque.  In  atormf  weather  its  watcra  are 
raised  8  or  9  feet,  covering  the  adjtHning  vai«i  and 
sometimes  threatening  destruction  to  the  town  of  Bala. 
The  river  Dee  fl  ws  throii;:;li  idis  like  There  arc 
a^veral  other  lakes  of  smaller  mz-:,  ^uma  of  which  arc 
remarkable  for  the  beauty  of  the  surrounding  scenery. 

Tite  principat  rtrcra  are  the  Oee,  the  Deiceiioyi  the 
Otssi,  the  Avon,  and  the  Dyrtvhydd.  The  Dee  kaa  tiro 
s(^ring  heads,  in  the  eastern  part  of  the  county,  near  the 
aides  of  the  Arran  mountain;  these,  after  uniting  and 
paiisin^  thrnui^h  the  lake  ot  Ptntblcnioer,  run  by  a  nci'lh- 
easi  Uiiectioii  <niu  Denbi^asnirc.  The  Dcsccnny  rises 
about  3  miles  to  the  south  ot  Dol^cUy,  and  falls  into  the 
Irish  sea  a  little  to  the  west  of  Tuwyn }  the  Djrui  or 
Dovf  rieea  io  the  west  part  of  the  county,  and  falb  into 
the  Irish  Sra  at  Abcrdovy.  The  Avon  riaea  to  the 
south-west  of  Bala,  passes  by  Uolgclly,  and  falls  into 
the  Irish  seu  a  little  below  Barmouth.  The  Dyrwhydd 
rises  in  the  north  of  the  county,  on  the  borders  oi  Cver- 
fiarvonshire,  and  falls  into  the  Irish  sea  about  3  miles 
mortli  from  Harlech.  The  coast  of  tbia  county  pos- 
seaaoa  only  one  port,  Barmouth,  which  ataoda  on  a  lit* 
tic  Arm  of  the  sea,,  and  is  of  difficult  entrancet  the  bar 
admitting  only  vessels  that  draw  S  or  9  feet,  even  at 
Iiij^h  water.  Oi>  the  iituLlieni  pail  uf  the  coast  adjoiii- 
ifijj  Caernarvuusltirc .  arc  two  inlets  of  the  sea,  Troetli 
Bach  and  Troeth  Mnivi,  having  one  entrance,  and  cacii 
receiving  a  amall  atream^  the  greatest  part  of  them  are 
dry  at  tow  water,  and  become  quickaana.  9000  acres  of 
the  latter  have  lattly  been  recovered  by  coabankisg. 
Tradition  states,  that  a  Vhole  division  or  hundred  of 
this  county  has  been  swallowed  up  by  tlic  ^-la,  and  there 
arc  appearances  that  sttengthcn  it.  I'hi-,  fiondicdis  &aid 
to  have  stretched  north  aitd  sonui  12  miles,  and  to 
have  been  about  5  in  breadth ;  and  to  have  been  si* 
tnated  between  Hjrleeh  and  Btrmoutb.  About  half 
way  between  these  towns  is  a  causewayt  S4  ieet  thickt 
which  nans  for  a  considerable  way  into  the  sea,  the  end 
of  which  is  met  by  another  causeway,  which  stretches 
out  from  a  point  to  the  north-west  of  Harlech.  Tiic 
space  between  these  is  supposed  to  have  been  the  liun- 
dred.  The  inundation  ia  said  to  have  happened  about 
the  year  A.  D.  500  The  natuiml  bistorjr  of  this  coan- 
tyi  io  fikr  aa  its  mineralogy  ia  concerned,  is  rather  inter- 
esilng.  The  motintdna  eoostst  principally  of  granite, 
porbpyry,  and  other  unstratificd  rocks.  The  secondary 
hills  are  composed  of  mixed  schisius  ;  tiic  vallics  con- 
tain schistose  cKiy,  and  the  level  parts  ol  llic  coumy 
abound  with  peat  earth.  i'he  Ferwyn  mountains  are 
composed  of  primiuve  schistus,  in  thick  irregular  lami- 
nse,  intersected  in  places  with  veiDs  of  quarts.  There 
are  large  qqarries  of  slates  in  those  mountates.  The 
only  metals  found  in  them  arc  calamine  and  lead.  Ca- 
der  Idria  consists  of  siliceous  porphyry  in  mass,  inter- 
bcctcd  by  vines  of  (luartz.  Siliceous  schistose  porphyry 
ako  intersected  by  viens  of  quarts  {  argillaceous  pro- 
piiyry  in  maas,  and  granitell  in  maSB.  There  arc  no 
miaea  in  or  near  Cader  Idria.  The  lake  of  Bala  abounds 
ib  a  variety  of  fish,  of  which  the  red  trout  and  the  gwy> 
niad  arc  ilic  rarest  and  most  esteemed.  It  is  remark- 
ed that  the  trout  in  the  Dee  hare  vrhite  flesbj  whereas 


those  in  the  lake  have  theirs  always  red.    The  l):  i  a  ■ 
of  this  county  is  very   cold,  and  at  t!ic  same  i:nie 
moist,  and  is  said  to  be  pariiculaiiy  unravourable  to 
fruit.   The  soil  io  some  part  of  the  vallies  is  fruitful, 
but  in  general  it  is  very  sterile. 

After  havfaig  described  tbe  surfiice,  the  mouotaias 
and  lakea  of  Merionethshire,  little  remains  to  be  said  of 
this  county,  lor  its  agriculture  cannot  ke  a  matter  of 
any  importance,  wnen  we  reflect  on  the  nature  oi  iis 
soil,  surface,  und  climate,  all  ot  which  arc  unfriendly  to 
agriculture,  in  its  valleys,  potatoes,  barley,  and  oats  are 
cultivated  on  a  small  scale,  and  in  an  inferior  manner; 
the  pastures  in  these  valieya  sra  good  t  aitd  the  teas  loftf 
bills,  especially  on  the  aea-coaat,  near  the  mouth  of  the 
Dovey,  lurnish  extensive  and  excellent  sheep-walks. 
In  other  paru  of  the  county,  breeding  and  the  dairy 
are  attended  to  with  some  spirit  r;nd  success.  Though 
it  IS  even  at  present  well  wooded,  especially  when 
compared  with  the  adjoining  county  of  Cuemarvon- 
abirc,  yet,  formerly,  from  tbo  accqitnt  of  Leland,  it  sp- 
peara  to  have  been  mach  more  thickly  covered  with 
timber.  There  are  one  or  two  large  trees  in  it,  whicli 
deserve  notice.  In  the  church  yard  of  Malwydd  i!>  a 
remarkable  yew  tree  ;  the  girth  of  the  trunk,  a  yard 
high,  is  22  feel  and  a  half,  the  radius  of  the  branches 
39  feet,  lorming  a  circumference  of  about  240  feet. 
The  peasantiy  near  Uartecb,  chauot  with  the  harp 
some  verses  in  celebraUon  of  an  oak  tree*  the  trunk 
of  which,  15  feet  in  length,  and  35  in  circomferencOf 
measured  609  cubic  feet.  From  the  fork  it  divid> 
ed  into  several  branchesi  3  of  which  extended  to  the 
length  of  45  feet.  The  roads  ot  this  county  have 
been  much  improved  within  these  few  years.  From 
the  accounts  laid  before  Parliament,  it  appears  that  in 
the  year  1814,  the  length  o(  the  paved  straeta  and  toill> 

t tikes  in  this  county  was  SOS  miles  3  furlongs  t  and  the 
cngth  of  ail  the  other  highways  o93  miles  I  Air* 
long.  The  estimated  value  of  latiour  expended  on  their 
repairs,  was  77bl.  ;  the  coniposiuun  money,  449/.  ;  tbe 
highway  rates,  IBd/.  ;  and  the  n;oney  expended  in  law, 
SL;  making  a  total  of  Hoii.  fur  liic  m^iutenikncc  of 
S99  nules  three  furlongs  of  streets  and  highways. 

Mariooetliahira  is  celebrated  (or  its  woollen  raan«' 
fiuturea ;  atroog  eloth  is  made  priticipaliy  near  Dol- 

gelly.  Almost  every  linli  fai  n  rr  makes  wclis  ;  and 
few  cottages  are  wiitioui  a  l^iuiii.  i  he  cloth  is  generally 
sold  on  the  spot,  though  »ame  is  still  sent  to  Shrews- 
bury i  a  great  deal  is  exported  through  Liverpool  and 
liondoo  to  Holland,  Germany* and  America;  the  rest 
is  oaod  at  home.  Stockinga*  wigst  aoeka,  and  gloves, 
are  made  in  the  town  and  neif^bbowrhood  of  Bala ;  they 
are  generally  purchasctj  tiy  chapflwOi  Wko  Sell  them  in 
the  adjoining  linglish  counties 

This  county  returns  one  member  to  Parli.Tmenl;  is 
partly  in  the  diocese  of  Bangor,  and  partly  in  that  of 
St.  Asaph,  and  in  the  province  of  Canterbury.  The 
following  are  the  results  uf  tlie  ratnms  to  Parliament 
respecting  its  poor,  for  the  year  ending  the  5th  of  April, 


1813. 

Aluuial  value  of  real  propwity  -        agiJ  1,436 

Money  rais' d  by  parochial  rates  -  I4.3S4 

Money  expended  for  the  poor  •     -  12,096 

Money  in  removals,  suits  of  law,  fce.      •  4,^ 

Money  for  militia  purpoaas      •  -      •  50 

Church  rate,  coutuy  ratCf  Sec*  •       •  1713 

Toul  expenditure        -  •  {£14,285 
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Persons  i-«lieved  out  of  WOdrkhoote*      -  2lii 

Pertoa$  rvtitived  in  ditto      ...  none 

OcCuioiiBlljr  inud  ouiof  ditto         .  386  • 

Members  of  Frieadljr  Sociotiet     .      .  3« 


Annaal  amount  oT  charitable  donatioRi  fur 

parish  schools       ...        ^84  0 
—  ■       fcf  oiber  poiposes      «  391  IS 

In  the  year  1103,  the  parochial  ratst  emoonted  to 

the  sam  of  9,449,  so  that  in  1815  iheiv  bad  been  an 

increase  of  nearly  50  per  cent. 

The  following  arc  the  rcsuli*  of  the  iasi  po]>ulaLion 
return:  in  lite  year  170(',  SJ.aoo  inUaUiunu ;  in 
I75U,  S0,*JOO  ;  in  1801,  30|M0,  a  decrease  ;  and  in  1811, 
50,934}  from  ttai*  it  appeara  that  the  pupulalioa  in 
lailf  thousb  greater  than  that  in  1801,  aearcelf  ex* 
cecded  that  in  1750.  There  is  oiio  baptism  lo  40  Inha- 
bitants ;  one  burial  to  63,  and  one  maniagc  cu  129. 


Houses  iiihatiiLcd        -         -         -  62.0 

Families  occupying  them      -        -  6817 

Houses  building      •      .      .      -  3 J 

Homes  uniotiabitsd      -      -       .  its 

Fatniltes  employed  in  agricukare  3619 

FaniUtes  in  irade      ....  1370 

All  others      .....  I93g 

Males                  -  14^ 

Females   1 6,6  is 


Toul  3U,924 


See  Davies*a  Htw^tAtJgrtevbim  ^/ifmk  ifUn  s 

Aikin's  7*vur  through  Kurth  H'alea  s  aad  NieholsOll's 
Cambrian  IVovrUrr'a  Guide     (w  s.) 

MKRMAII-^  or  Meuman,  a  marine  animal,  tltc-  uj)- 
pcr  parts  ol  which  urc  supposed  to  resembk  those  of 
tbe  human  species,  and  the  lower  the  tail  of  a  fish. 

This  soimaU  socb  as  ii  is  umieraioad  to  be»  baa 
WMTtt  come  endcr  tbe  observation  of  nj  intelligent 
naturalist,  and  hat  therefore  given  birth  to  many  loniro 
yersirs.    Artcdit  however,  proposes  to  institute  a  genus 
under  which  the  mcrniaul  may  Uit  comprehended  with 

these  characteristics.  Hiusn,  Denies  Finns  dme 

ttwum  in  toto  earfiore.  Canda  ftinnata  mrito*  Capu;, 
cetfiuM  tt  heetw  ad  umbMieum  tupief  humainm  tfieekm 
hmtent.  Butt  al  the  tame  tfn«e«  he  says,  t  wish  thst 
sonic  skilful  ichthyologist  would  examine  this  animal, 
to  ascertain  whether  it  be  iroaj^nary.  or  a  real  fish  ;  it 
is  better  to  refrain  from  opinions,  than  to  give  them 
precipitately-"  Bibiiotheea  Iththyohgica.  Others  have 
alwwn  lem  reserve^  and  have  declared  positively  Ibit 
tbe  mennaid  is  an  animal  mU  genaitf  narroirly  resem* 
bling  the  haman  apeciofl. 

The  ancients  describe  Sirens,  Tritons,  and  Nereids, 
as  inhabitants  of  the  waters;  and  it  has  been  (^cnetai- 
tf  believed  by  the  natives  of  all  maritime  countries, 
tlMt  such  beings  actually  exist;  but  the  discrepancies  in 
tkc  description  by  those  trim  have  seen  the  roermrid, 
or  merman  of  modern  ttmeS)  are  such  that  they  can^ 
iwt  refer  to  tbe  tame  animal.  Some  aflrm  it  is 
snio<T!.  ,  o-hers  call  it  hairy  ;  and,  acceding  to  a  thiid 
claiis,  II  15  covered  with  scales.  There  is  the  like  dif- 
ference regarding  the  real  figure  of  the  animal,  which 
is  said  cither  to  have  a  siuglc  or  divided  tail  ;  or  to 
have  none ;  aa  ioems  to  be  tbe  eete  v^itk  that  aUiided  u> 
by  Anedi. 

In  an  eMfy  nccmmi  of  Newibandtaiid)  the  sajrator 
deectibea  m  «  flmreimdd,  or  mar«tt«ii»"  which  lie  oh* 


served  within  the  length  of  a  plhe,  as  «  strange  crca- 
ture»  ■  wiiieb  came  awimmbg  awifUy  towarda  bim» 
iookiui;  cbeerfblly  on  my  face,  aa  ic  had  been  a  wo.  ■ 

man  liy  the  face,  eyes,  nose,  mouth,  .  'i;.,,  t us,  neck, 
and  forehead,  it  secined  to  be  so  ixuutiiui,  a.tJ  in  thosa 
paiLi  50  Well  proponioncd,  liaviii^'  ruuiKi  ubout  ilio 
UC4U  luuay  blue  streaks  rcseniuling  hair,  but  certainly 
it  was  no  hair."  The  observer  turthcr  remarked*  that 
the  shoulders  and  back}  down  to  the  middlot  were 
aquare,  white,  and  smooth*  as  the  back  of  a  man :  and 
from  the  middle  to  the  cnJ,  it  tapered  like  a  broad- 
houked  arrow,  'i  ui*  animal  piu  bath  its  liaiid?  on  the 
side  ol"  [lie  boat  wherein  he  sui,  and  strove  mu.-h  to 
get  i«,  but  was  repelled  by  a  blow.  (Sec  Wiutbourue'a 
Ditcounet/  Mkn^oundtand  m  fine.)  Probably  the nmw- 
tor'a  imapnation  baa  embcUiahed  the  appearance  and  Uw 
boldness  of  the  animal.  In  the  year  1 6T  I* another  marine 
animal  w»s  seen  by  six  negroes,  who,  being  strictly  ;  x Li- 
mined  on  the  3Ut)jr-ct,  ugrecd,  in  |;eneral,  thai  ironi 
the  head  to  the  middle  it  resembled  a  man,  and  lioiu 
thence  downwards  a  Gsb,  tcrniLiating  in  a  forked  tail  i 
the  head*  fiice*  cyesi  and  month,  were  like  those  of  a 
man ;  the  noio  extremely  flat.  Its  hair,  whieb  was 
grey*  bung  over  tbe  abonlders ;  and  the  beard,  also 
grey,  was  about  seven  or  eight  inches  loni;.  Giey 
hair  covered  ihe  breast,  but  the  ihrom  and  rest  of  the 
body  were  r.itlicr  wh  te.  Tlie  size  of  the  cMi:m;il  was 
about  equal  to  tnat  of  a  youth  of  16  or  17.  It  stood 
half  out  of  the  water,  looking  boldly  on  ihe  negroes, 
and  raising  its  band  as  if  to  wipo  its  ^ce ;  it  was  with, 
in  a  few  paces  of  them;  and* after  abowingitsell three 
times,  plunged  into  the  sea.  Da  MaiUot*  VMUmcili 
torn.  ii.  p.  320. 

Xcarly  about  t!ie  same  period,  there  was  given  a 
very  disiitici  actouiil  of  an  animal  referred  to  this 
tribe,  though  the  author,  an  English  surgeon,  does 
not  deaign  it  by  any  name.  About  three  leagties 
from  the  month  of  ihe  river  Rappahannock  in  America,' 
wbite  alone  in  a  vessel,  he  observed,  at  the  distance  of 
about  half  a  stone  throw,  "  a  most  prodigious  creature, 
much  rescmblinj;  a  man,  only  somewhat  lai-pcr,  stand- 
ing right  up  in  the  water,  with  his  head,  neck,  aboul- 
dcrs,  breast,  and  waist*  to  the  cubits  of  bis  arms,  above 
water;  bis  skb  was  ia»ny,  mnch  like  that  of  an  In* 
dnm  i  tbe  ignre  of  his  head  waa  pyramMsl  end  sloek* 
without  hair ;  his  eyes  large  and  black,  and  so  were 
his  eye-brows ;  his  moaUi  very  wide,  with  a  broad 
bl'rtck  streak  on  the  upper  lip,  which  turned  upwards 
at  each  end  like  mustachios.  His  counieiiauce  was 
grim  and  terrible.  His  neck,  shoulders,  arms,  breast, 
and  w«iat|  were  like  unto  the  neck*  arms,  shoulders, 
breast,  and  waist  of  a  man.  His  handa,  If  be  bad  any* 
were  under  water.  He  seemed  to  stand  witiv  his  eyes 
fixed  on  me  for  some  time,  and  afterwards  dived  down  ; 
and  a  little  after  rose  at  somewhat  a  greater  distajicc, 
and  turned  his  head  towards  me  again,  and  then  im. 
me<fiaitely  fell  a  little  under  water,  that  I  could  discern 
him  tlirow  out  bis  arms*  and  gather  them  in  aa  a  man 
does  when  he  awimt.  At  last  he  ahot  with  bis  head 
downwards,  by  which  means  he  cast  his  tail  above  the 
water,  which  exactly  resembled  the  tail  of  a  fish  with 
a  broad  fane  at  the  end  of  it  "  Glover's  Account  ^ 
Virginias  Af>.  Phil.  'iVan:  vol.  xi.  p.  625,  for  1676. 

The  mermaid  in  not  conGned  to  anv  quarter  of  the 
globe ;  for  aecordbig  to  Debes,  in  1670.  one  stood  near 
UM  ahora  trf'tbe  Faroe  IahtMis*io  stght  of  many  of  tbe 
inhibitiDtij  during  two  begi*  and  %  hai^  up  to  the 
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navel  in  ilic  water.  "  Long  li.iii  liung  from  her  head  all 
around  her,  down  to  the  turface ;  and  she  held  a  fish  in 
her  right  hand."  The  modern  hbtorvA  of  theieialtods, 
LumH,  is  silent  on  this  aubjecU 

Pontoppidan,  a  credulout  tutbor  indeed)  yct  willing 
to  take  a  comprehensive  view  of  doubtful  subjects, 
affirms,  that  if  the  existence  of  Eurupean  mermaids  be 
called  it)  qucsiion,  it  proceeds  entirely  "from  the  f?- 
bulous  stories  ^cing  generally  mixed  with  the  truth." 
Hnndreds  of  persons,  of  credit  and  reputation  in  the 
diocooe  of  Beigen»  maioUkuwd}  with  tho  atnugcit  at- 
ranneeBi  that  the^  InhI  lecn  thh  creeturc,  eometiRM* 
at  A  distance,  ;omelimes  quite  clo^c  to  their  boats, 
standing  upngbi.  It  was  formed  like  a  human  being 
down  lo  the  middle,  but  they  covild  not  sec  the  rest. 
Nevertheless,  Pontoppidan  could  fiod  only  a  single 
'  perwm  who  had  actually  seen  and  iuuidled  one  oat  of 
the  water.  His  ioformer}  a  clerBjpnHWt  said,  that  in 
the  year  a  merman  had  been  cast  up  dead  en 
tlie  •iJ  niT,  along  with  other  li<ifi.  It  was  much  longer 
ihaji  ari)  others  described.  ''The  face  resembled  that 
ofatnan,  with  mouth,  forehead,  eyes.  The  nose  was 
flat|  and,  as  it  were,  pressed  down  to  the  face,  in  which 
the  nostrils  have  ever  been  veiy  vidble.  The  breast 
waa  not  &r  from  the  bead  }  the  arms  seemed  to  hang 
to  the  side»  to  whieh  they  were  Jdned  bf  a  thin  Mot 
or  membrane.  The  hands  were,  in  appearance,  like 
lo  the  paws  of  a  sea-calf."  A'atural  Jlitlory  of  Kor- 
way,  vol.  ii.  p.  190,  191.  Pontoppid;in  observes,  that 
the  most  recent  account  of  the  animal  reUtcd  to  the 
year  1733,  when  three  ferrymen  affirmed  on  oath,  that 
one  had  been  seen  bf  them  at  the  diataoce  of  not  more 
than  7  or  S  fkthoma.  In  appearance,  it  resembled  an 
old  man  with  strong  limbs  and  broad  ■honUera ;  ita 
skin  was  coarse,  ana  very  hairy.  The  head  was  small 
in  proportion  to  the  body,  and  had  short  curled  black 
hair,  which  did  not  reach  below  the  cars.  The  face 
was  meagre,  the  eyes  deep  sunk,  and  the  beard  black. 
It  stood  ID  the  same  place  half  a  quarter  of  an  hour, 
expoeed  down  to  the  breast,  und  the  tail  was  remark- 
ed to  upcr  like  that  of  a  fish.  The  men,  beginning  to 
be  alarmed,  retreated,  when  the  animal,  inlating  its 
checks,  made  a  kind  of  roaring  noise,  and  plunged 
t  into  the  water.    One  of  the   same  ferrymen  aflirmcd, 

that  20  years  before,  he  had  seen  a  mermaid  >vilh 
long  hair  and  large  breasts.  Pontoppidan  adds,  that  a 
creature  is  often  caught  on  the  hooks  of  fithennen, 
which  he  inclines  to  caU  the  oApring  of  thememNUH 
some  being  as  large  asa  chiM  of  three  years  old.  One 
had  been  taken  recently,  which,  in  llic  vipjier  j  iris, 
resembled  a  child,  but  the  rest  of  it  was  like  a  Lali. 
Vol.  ii.  p.  1^5. 

Torfaeus  maintains,  that  mermaids  are  seen  near  the 
southern  coast  of  Iceland ;  and  according  to  Olat'scn, 
two  have  been  taken  in  the  surrounding  seas;  the  first 
In  the  earlier  periods  of  the  history  of  that  island,  and 
the  second  in  1 735.  The  latter  was  found  in  the  belly 
of  a  shark.  Its  lower  parts  were  consumed,  but  the 
upper  were  entire.  This  creature  was  as  large  as  a 
boy  eight  or  n'me  years  old  ;  the  bead  shaped  like  that 
of  a  man,  with  a  very  prominent  Oodjpttt;  and  the  fbtw* 
bead  broad  and  round.  The  ears  were  litoated  far 
liacic,  and  bad  lar^  lobes.  On  the  head  was  long^  stifT 
black  hrtr,  hanging  down  to  the  shoulders,  prci  y 
much  rcs<5mbling  tht  fucut  Jiiiformi».  The  skin  above 
the   eyelids    was    [pewly    wrinkled   aud    bald;  and 

throughout  ibe  body,  of  a  clear  olive  colour.  The 


eyes  resembled  ihosc  v,\  a  cod  ;  .md  both  the  catting 
teeth  and  grinders  were  long,  and  shaped  like  pins. 
The  arms  were  of  the  natural  proportion,  and  each  of 
the  five  fingers  connecled  by  a  lacge  web.  The  neck 
was  short,  the  shooMers  high,  and  the  breast  and  back 
exactly  resciTiIding  thos'-  n'  mnn.  Olafscn  considers 
the  peciil.iriiics  of  tins  ^.tauiat  to  be  dcmonstr.itcd  in 
the  hair,  teeth,  and  fingers.  But,  from  the  rapid 
change  uking  place  in  the  stomach  of  a  shark,  and 
the  great  distance  it  can  speedily  traverse,  he  is  almost 
inclined  to  believe  that  these  were  humsn  remainB. 
Tet  the  islanders  were  dtflbrently  impressed ;  for  all 
firmly  credited  this  creature  tt)  be  tlie  rnarmcnilf,  by 
which  name  the  mermaid  is  known  among  ilicm.  Olaf- 
sen  foya^e  rn  ln/andr,  torn.  iii.  p.  223. 

The  attention  of  the  public  his  been  more  hltJy  at- 
tracted to  accounts  of  mcrm.dds,  supposed  to  liavc  been 
aeenoDthe  coastof  Scotland  and  Iceland.  AcconUng 
to  old  hisloriane,  some  remsrliable  animals  were  taken  on 
the  coast  of  England,  which  were  called  "a  tiiton,  or 
man  fish  ;"  but  no  ncrurasc  and  authentic  desci  ij^ii  jn  has 
been  transmitted,  from  which  we  are  eiwliled  lo  deter- 
mine regarding  ihcir  nature.  In  the  course  of  Ust 
century,  also,  a  plate  was  engraved,  we  have  undcrw 
stood,  of  a  marine  animal,  by  the  same  denomination, 
which  was  tsken  about  the  year  1746  or  1747.  It  is 
genersUy  credited,  among  (he  inhabitants  of  the  north- 
ern coast  of  Scotland,  that  the  mermaid  inhabits  the 
neighbouring  seas  ;  and  Mr.  Munro,  sehoaln^astcr  of 
Thurso,  afTirms,  that  about  the  year  1797  he  observed  a 
figure,  like  a  naked  female,  silling  on  a  rock  projecting 
into  the  sea,  at  Sandside  Head,  in  the  parish  of  Reay. 
Its  head  was  covered  with  long  thick  light  brown  hair, 
flowing  down  «o  the  shoulders.  The  forehead  was 
round,  the  face  plnmp,  and  the  cheeks  ruddy;  the 
mouth  and  ii|)s  rr:  cr.iblcd  those  of  a  human  being; 
and  the  eyes  were  blue.  The  arms,  fingers,  breasts, 
and  abdomen,  were  as  large  as  those  of  a  lull-grown 
female.  This  creature  was  apparently  in  Uic  act  of 
combing  its  liair  1|itb  its  fingers,  which  seemed  to  af* 
ford  it  pleasure;  and  it  remained  thus  occupied  dur- 
log  some  minutes,  when  it  dropped  into  the  sea. 
The  observer  I'id  not  remark  whether  the  fingers 
were  webbed.  On  the  whole,  he  infers  that  tliia  was 
a  niaiiiic  animal,  of  wiiicb  he  had  a  distinct  and  satis- 
factory view,  and  that  the  portion  iccu  by  him  bore  a 
narrow  resemblance  to  the  human  form.  But  br  the 
dangerous  siiuaticn  it  had  chosen,  and  its  appearance 
among  the  waves,  he  would  have  supposed  it  a  wo* 
roan. — Twche  years  later,  and  not  \ciy  distiint  from 
the  ;amc  s])ot,  as  we  conjecture,  several  pcisons  ob- 
served what  was  supposed  a  mermaid.  It  floated  at 
the  distance  of  oidy  a  few  yards  from  Ihcni,  and  re- 
mained In  sight  about  an  hour.  Nothing  except  tho 
fiiee  was  at  first  visible  i  and  as  the  sea  run  high,  the 
creature  sunk  gently  under  the  waves,  and  then  re-ap- 
peared. The  head  was  very  round  ,  the  h.iir  tliick 
and  long,  of  a  green  oil  cast  ;  and  it  appeared  trouble- 
some  wlicn  thrown  over  the  creature's  face  by  the 
waves.  As  *bey  receded,  it  removed  its  hair  with 
both  its  hands,  which,  as  well  as  the  arms  and  fingers, 
were  very  long  and  slender.  The  last  were  not  webbed. 
The  forehead,  nose,  and  chin,  were  white,  and  the  whole 
•liilc  face  of  a  bright  pink  colour  ;  the  throat  was  also 
while,  slender,  and  smooth  ;  and  the  smoothness  of  the 
skin,  on  which  neither  hair  nor  scales  were  observed, 
particularly  attracted  attention.  The  face  scented  plump 
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•ftd  round ;  the  eyes,  of  ■  light  grejr  eolouri  were  tintillc 
as  alsu  the  nose.  The  mouth  was  large  ;  and,  from  the 
jaw  bone,  which  was  siraiglit,  the  face  was  appdrtnlly 
slint  t.  One  tjf  the  arms  was  frcqut:nily  extended  over 
ihc  head  q(  iiic  animal,  as  if  to  fiigtiteii  a  bird,  wiiichi 
hoi  Cl  ing  about  it,  seemed  to  distress  it  much.  When 
this  had  no  cffecl,  the  creature  turned  round  «everal 
times  succcuifclf.  Both  bere»  end  in  the  foi-aMt'  in- 
stttice,  the  eun  shone  biight,  and  the  ebjects  were  suf- 
ficiently near  the  observers. 

Nearly  three  jears  afierwards,  in  Ociober  1811,  a 
singular  creature  is  said  to  have  been  »een  on  another 
part  of  the  coast  of  Scotlan  !,  rt:inoie  from  the  former. 
A  peasant  made  oath  in  preaunce  of  a  magtstratei  that 
•bout  four  oiilea  aouib  of  Campbeltewo,  hie  attention 
was  attracted  by  a  white  object  on  a  black  rbck.  He 
crept  through  a  field  of  corn,  and  then  advanced  among 
the  rocks  on  the  shore,  until  lie  appioached  witliin  12 
or  IS  pices  <jf  it.  The  upper  part  was  wliite,  and  ie&ea)> 
V.lcd  I  he  liuiiian  foi  iii,  and  tapered  gradually  towards 
the  latif  which  terminated  like  a  fan  13  or  14  inches 
bfoed.  The  under  half  was  of  a  brindled  or  reddish 
grcj,  apperentty  covered  with  scales;  but  the  extremity 
ef  the  tail  itself  was  of  a  greenish«red  shining  colour. 
Its  whole  length  apprarrd  to  be  four  or  Hvc  feet,  and  it 
was  of  the  thickness  of  a  youth.  The  head,  hair,  armS| 
and  body  cVjwn  to  ilic  miiidlc,  i  cscniblcd  those  of  a  hu- 
man being  ;  but  as  the  creature  lay  flat  on  the  rock,and 
with  its  head  towards  the  sea,  and  waa  constantly  sirok* 
iiq;  and  washioK  *<*  breast*  the  peasant  could  not  dis> 
cover  whether  or  net*the  bosom  was  formed  like  that  of 
a  woman.  TFie  neck  and  arms  seemed  short  in  pto- 
portion  to  the  body,  Lonp;  liRhl  brown  hair  covered 
the  iie.T(l,  which  being  sonittimes  raised  over  it  by  gusts 
of  niiid,  the  animal  leaned  towards  one  side,  and  with 
her  band  on  the  other  stroked  it  baekt  then  shifting  its 
p<miion,a' j<n  T;!  it  in  the  aanntf  manner  on  the  oppqaitc 
side.  Dli:  1^  ,  .vo  hours  it  remained  thus  exposed  to 
obscrvatio.T  ;  but  thit  tide  liaving  receded, so  as  to  leave 
the  r«ck  dry  five  feel  above  the  surfiice of  the  water,  the 
;;n;ni;il,  Ic.ir-iiig;  forward  on  one  arm,  tlicn  on  the  other, 
drew  its  body  towards  tiie  edge,  and  tumbled  clumsily 
into  the  sea.  Now  fdr  the  first  Ume  the  face  was  dis- 
tinctly seen,  having  all  the  appearance  oC  the  human 
aspect,  with  vciy  hollow  eyes,  and  the  cheeks  of  the  same 
c  '        s  the  rest  of  the  face. 

:i!iU  more  lately  it  has  been  aflfirmed,  that  in  the 
cov;rsc  cji  julunin,  1819,  a  cicalurc  ap[)ecired  on  the 
coast  of  Ireland,  about  the  size  of  a  girl  of  ten  years 
of  age,  tviih  a  bosom  as  prunrmcnt  as  that  of  one  of  six- 
teen, hiving  a  profusion  of  loi^  dark  brown  hair,  and 
fbll  dark  eyes.  The  bands  and  arms  were  ftmned 
like  those  of  roan,  with  a  slight  web  connecting  the 
upper  part  of  the  fingers,  which  were  frequently  employ- 
ed in  thri'»\ing  back  and  dividing,'  the  hair;  and  the 
tail  appeared  like  that  of  a  dolphin.  This  crealuie 
remained  basking  on  the  rocks  during  an  hour,  in 
the  night  of  numters  of  ^oplc,  until  frightened  by  the 
fiaeh  of  a  musket,  when  it  plunged  with  a  scream  into 
the  aea. 

These  are  some  of  tlie  most  recent  narratives  rej^ardin^; 
inarinc  animals,  that  had  a  resemblance  to  the  luini;in 
figure.  But  a  question  naturally  arises,  what  were  these 
miimala  i  Had  they  actually  some  of  the  parts  and  pro* 
pottieos  of  man,  or  do  they  belong  to  another  order,  en 
which  cndnlitj  nd  inaccurate  ebaemtion  hare  beitowed 
•  false  chtrtcter? 


We  are,  no  doubt,  very  imperfectly  acquainted  with  a 
multitude  of  animals,  especially  those  of  the  aquatic 
tribes;  and  the  learned  Bishop  ofBergen  justly  exclaims, 

Were  it  possible  that  the  sea  could  be  drained  of  its 
waters,  what  incrediUie  numbers,  what  infinite  variety 
of  uncommon  and  amazing  sea  monsters  would  exhibit 
themselves  to  oyr  view,  which  are  now  entirely  un- 
known.**  Mtvnt  Sbtorf  AWwM|r,>vol.  iL  p.  185. 
Many,  however,  have  anpposed,  that  because  a  narrow 
link  appears  between  the  human  and  the  brute  creation 
on  land,  the  same  should  exist  in  the  sea;  and  various 
other  caui>c9  have  contributed  to  the  prevalence  of  this 
opinion.  Nevertheless,  the  most  skilful  naturalists  of 
the  present  age  deny  the  existence  of  the  mermaid : 
regarding  those  seen  in  the  sea,  as  some  of  the  varioiis 
species  of  seals ;  and  those  exhibited  as  such  on  shore,  as 
natural  lobjects  disguised  by  art.  The  triton  of  .£lian 
and  Pliny  arc  different ;  the  taoman  Jlth  of  Santos,  Bar- 
cliewits,  Bartholin,  and  Artedi,  cannot  be  considered 
the  same ;  nor  can  any  of  those  aninials  wc  have  describ- 
ed be  referred  to  the  Mutague  of  the  Pelew  islands, 
sixteen  feet  long,  and  twelve  in  cireumference,  which 
haa  been  lately  classed  with  **  the  merman  of  Norway." 
The  nature  and  properties  of  the  seal  are  yet  suscepti- 
ble of  many  illustrations;  and  some  have  found  an  im> 
perfect  resemblance  of  the  human  form  in  certain  or- 
gans, to  the  corresponding  parts  of  phocae.  Parsons, 
aft.  Fhil.  Trant.  vol.  xlii.  p.  383.  A  recent  voyager  to 
the  North  remarks,  that  '*  these  animals,  in  swimming, 
often  raise  themaelves  as  lar  aa  the  shoulder  above  the 
surfitce  of  the  water.  The  first  I  saw  in  this  position 
was  at  a  considerable  di^^tance,  and  might  easily  have 
been  mistaken  for  a  mati."  Laing,  p.  107.  But  the  il- 
lusion may  be  heightened  still  farther  ;  for,  according  to 
some  authors,  the  woman Ji»h  of  the  African  teas,  when 
taken  in  nets  by  the  Negroes,  shrieks  and  cries  like  a 
woman.  Captain  Colnett  relatea  also,  that  in  the  South 
Seas,  when  far  from  land,  an  nnmal  arose  beside  the 
s!ii;>,  nr.'l  uttered  shrieks  and  lamcntaiiona,  so  like 
those  ]  1 1  reeding  from  a  woman,  as  to  occasion  great 
alLi;ir.,  'i'tiey  continued  for  above  three  hours,  and 
seemed  to  increase  as  the  ship  withdrew.  Captain  Col- 
nett conjectured  that  they  came  from  a  female  seal  that 
had  lost  its  cub,  or  a  cob  that  had  lost  its  dam,  hut  he 
deelares  that  no  resemblance  could  be  nearer  the  hU' 
niai>  voice.  Voyage  -'o  .'/i.  ^'  ur/i  i'',:,,  p  159.  The 
extreme  rarity  of  whiL  bab  utLLU  L.allcJ  il.c  mermaid, 
is  far  Iroiii  being  an  argument  against  its  existence. 
Dutuig  laie  years,  naturalists  scarcely  believed  in  the 
giraffe  and  hippopotamus  t  .thqr  still  debate  concern- 
ing the  unicorn  and  the  mammoth ;  and  tiiat  anch  a 
creature  lived  as  the  "^reat  sea  serpent,  was  resolute* 
ly  denied,  until  one  was  cast  ':p  by  '.hi:  wnve-i  on  our 
cwa  lilands.'  The  existence  ot  a  luauuc  aniinai,  paitly 
resembling  tbi  liuman  species,  is  therefore  to  be  con- 
sidered 2  question  of  evidence,  which  remains  to  be 

MCRSEY.  SaeEn«LA»D. 

MERTHYR  Tyvttl,  is  an  ill-built  and  irregular 

town  of  Wales,  in  the  county  of  Glamorgan.  It  is  situ- 
ated on  the  river  'I'ay,  in  the  tnidst  of  bleak  hills,  and 
derives  its  imi)ot  tance  from  the  iron  forges  in  its  neigh- 
bourhood. There  is  here  a  parish  church,  which  is  a 
large  and  handsome  building,  about  eleven  meeting- 
hottsesta  ^ilosophicai  society,  a  printing-house,  and  • 
theatre.  Tiie  iron  worka  are  on  a  very  laige  scale,  and 
■ttaiigeta  are  much  iotereated  by  the  celebrated  water 
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Wbeeli  100  Feet  in  diameter.  No  less  than  2S0  tOOS  of 
irati  or«  «ie  uid  to  be  furnialieil  weekly^  and  MOlomof 
cmI  eon«amed  daily.   The  artictea  which  are  here  ma- 

nufucturcd  arc  cs ported  by  rncans  of  navigable  cnnals  lo 
CirdtIT,  in  vessels  o!  300  tons,    Number  of  houses 
Population  1 2  >G 

MESSINA,  a  city  of  Sicily,  situated  at  the  north- 
cnst  exircmity  of  that  ialafiif(  and  on  the  eaiiern  shore 
of  the  Straits  of  the  same  name,  wUeh  are  paniculartf 
celebniTed  from  containing;  Scylla  and  Charybdls  within 

!;  ■  ;  -Incts.  They  ore  formed  by  a  promontory  of 
t-al  iiiii.i  fju  tilt  coniinental  side,  and  Cipe  l*e!onis  on 
ihe  Sicilj.\ii  coast,  the  intermediate  di^'ancc  hein;; 
about  two  miles.  Scylla  is  a  lofty  rocki  rising  abruptly 
from  the  sea,  on  the  shore  of  Calabria*  IS  milet  north- 
west of  Messina :  it  ta  aarmonmed  ^  ■  castle,  and  de- 
clines towards  the  town  oFSeylla  on  the  coast.  At  the 
(ri<itfii)re  of  two  miles  from  it  a  murmuring  noise  like  the 
confused  barklfij^  "f  do^s  is  lirard,  which  is  occasioned 
by  the  dasliing  of  the  billows  among  the  caverns  below  : 
and  hence  the  ancients  fabled  a  hideous  female  monsieri 
surrounded  bjp  fhrocious  animals,  ready  to  devonr  those 
isariners  who  came  within  her  reach.  In  calm  weather 
m  danfer  is  to  be  apprehended,  btit  a  vessel  brought  into 
the  connictinp:  wind  and  the  current  of  the  Strait*.,  which 
.•jOincUines  runs  with  jjrcat  violence,  is  still  exposed  to 
destruction.— Charyhclis, described  as  a  ra^jiuK  whirlpool, 
which  absorbed  whole  vessels  with  their  crews,  and  then 
rejected  the  broken  fragmcnti  and  mangled  bodies,  lies 
7iO  feet  from  the  citf.  At  pruam,  when  viewed  from 
the  shore,  it  appears  like  a  body  of^ter  In  lumtiltueua 
agitation,  and  on  nearer  approach  tde  v-aves  are  disco- 
vered to  be  larj;er  and  more  disturbed,  dashing  together, 
so  as  to  produce  a  revolving;  motion  amof.p  themselves, 
throughout  a  circle  of  about  100  feet  in  diameter,  where 
the  sea  is  500  feet  deep.  The  smallest  barks  may  now 
cross  it  in  safety;  but  when  a  itrong  wind  and  current 
arc  opposite,  the  waves  become  more  turbulent  and  ez« 
tensive,  and  three  or  four,  or  a  greater  number  of  whirl- 
pools,  are  formed:  Vessels  driven  among  them  are  not 
manai^eable.  and  if  unassisted  by  the  pilots  of  the  country, 
they  founder,  or  are  impelled  on  the  opposite  sboreiand 
wrecked.  Charybdis,  however,  is  not  properly  a  vortCXl 
it  has  no  power  of  absorption;  and  vesaeia,  on  the  con* 
tnrft  are  rather  repelled  from  it  by  a  centrifugal  Awce. 
Though  extricated  from  Charybdis,  a  ship  meeting  an 
adverse  wind,  on  leaving  the  Straits,  may  fall  on  Scylla, 
thus  verifying  the  xfordt,  of  (he  ancients.  Twenty  four 
piiors  arc  k.cpi  in  the  service  of  the  Sicilian  government, 
to  assist  vessels  navigating  these  Straits,  which  were 
passed  for  the  first  time  by  a  modern  .fleet,  it  ia  aaid, 
when  the  British  advanced  to  the  battle  <^the  Nile. 

One  side  of  the  city  of  Messina  rises  from  a  narrow 
plain  on  the  shore,  along  the  declivity  of  a  chain  of 
mountains,  finely  \vo<idcd  and  diversified,  and  ancthcr 
sweeps  along  the  margin  of  a  beautiful  harbour.  It  is 
built  with  considerable  regularity,  nearly  in  the  figure  of 
a  paraUelogrem,  and  consists  of  two  lone  principal  atreetaf 
besides  a  third  on  the  quay,  intersected  by  a  number  of 
others,  at  right «nglesi all  of  which  are  paved  with  large 
blocks  of  lava  from  the  volcanoes  of  the  island.  It  con- 
tains several  sr|ii;ues  and  open  sp.iccs,  cmludiisheii  with 
a  number  of  statues  and  founiama,  the  laUtr  copiously 
supplied  from  the  nei^;h;)ouring  mountainsi  from  whence 
also  torrents  descend  ihroujjh  the  streets,  where  they  are 
GonBnad  by  walls  to  prevent  their  injuring  the  buildtnga. 
A  street  called  the  Marinai  or  Palaazau,  formed  of  a  row 


of  loAy  elegant  buildiliga,  extends  above  a  mile  along  the 
harbour,  where  the  great  depth  of  water  admits  of  the 
largest  vessels  approaching  to  the  very  edge.    It  is 

penetrated  by  eighteen  or  nineteen  gateways,  leading  lo 
the  resptctiv^  btrcets  in  the  city,  over  which  arc  sculp- 
tured appropiiatc  desigtis  and  itistiiplions  ;  and  oir-  eiul 
terminutes  with  the  royal  palace.  A  considerable  portion 
of  the  whole,  however,  as  well  as  the  statues  in  front  of 
these  edifices,  was  ruined  in  the  year  1783,  and  laacarcclj 
yet  completely  restored. 

Me^sina  contains  numerous  public  ediHccs,  among 
which  arc  about  fifty  churches,  many  of  fine  architec- 
ture, and  internally  decorated  \viih  painiings,  for  the 
most  part  from  the  pencil  ot  native  maaiers.  The  ca« 
thedral,  a  spacious  building  ot  Gothic  arcbitectuie,  and 
highly  embelliabed  wiibin»  standa  m  an  irregular  squ*re^ 
where  there  is  a  bronze  equestrian  statue  or  Charles  III. 
of  Spain  ill  the  ccriTrt  A  •iimic  jjranitc  columns,  brouj^ht 
from  a  temple  ol  Ntp'mic  oucc  standing  on  the  Sir..!is, 
support  the  vjuUcd  roof  and  the  timber  work  of  tltc 
nave.  The  great  altar  consists  of  mosaic,  richly  exe- 
cuted in  jasper,  agate,  lapis  lazuli,  remarkable  marblea 
and  pastes  of  variona  colours^  wboae  combination,  to* 
gcthcr  with  gilded  bronze,  produces  an  imposing  ef. 
feci.  Tlicre  is  a  marble  pulpit  here,  the  work  ol  (ij^'i^mi, 
a  Sicilian  sculptor  of  the  sixieciiib  cenlut7,  «iii<,ri  is 
much  admired.  This  cathedral  was  erected  by  Roi^cr, 
Count  of  Sicily,  in  the  end  of  the  clcvcntn,  or  beginning 
of  the  twelfth  century;  it  is  dedicated  to  the  V^irgin 
,Mary,  an  original  letter  from  whom,  addreased  from  Je- 
ruaalem  to  their  progetdtors,  the  Measinese  boast  of  yet 
possc*sin(:j.  Mussina  is  an  archie  piscopal  see.  Directly 
opposite  to  the  cathedral  there  is  a  (ounlam,  ornamented 
with  a  number  ot  fine  marble  statues  ol  nymphs  and 
deities,  alike  elegant  in  design  and  execution.  It  ia  to 
be  remarked,  that  some  parte  of  the  city,  such  as  the 
Sgtian  ^  the  Four  /IpsmioIm,  are  mmed  fh>m  the  airue- 
tores  of  this  kind  embeltishiiq;  them. 

Here  there  are  not  fewer  than  thirty  convents  for  both 
sexes,  which  for  the  most  part  are  very  large,  and  highly 
ornatneiued  with  all  the  symbols  of  the  Catholic  faith. 

The  public  hospital  is  a  fine  building,  capable  of  re- 
ceiving several  hundred  patients.  It  is  supported  hf 
conriderable  revenuea,  ariaii^  from  lands  and  boaseSi 
and  la  managed  by  a  coiniintiec  of  noblemen.  But,  owliw 
to  prevalent  abuses,  there  are  few  patients  sdmitted,and 
even  these  are  not  suitably  treated,  both  from  the  want 
of  necessary  attendance,  and  from  loo  ri^id  economy. 
The  other  charitable  institutions,  consisting  uf  six  asy- 
lums for  the  poor,  a  house  for  the  reception  of  found- 
linn,  and  two  momet  di  /tkta,  labour  under  similar 
dettets.  These  last  are  public  oflieea  under  government} 
where  money  at  a  small  per  centage  is  advanced  on 
goods  to  the  necessitous,  and  the  profits  applied  lo  sup- 
port seminaries  for  the  education  of  youtb.  Such  insti- 
tutions  subsist  in  various  towns  of  Sicily,  where  they  are 
jNWiuctivc  of  the  most  beneficisi  cfrccts,and  obviate  the 
weoovenience  which  is  felt  in  other  countries  from  the 
loan  of  money  by  individuala  on  pledges.  The  public 
prison,  which  by  a  aingiiiar  deviation  from  a  real  sense 
.of  its  purpose,  is  ezhibltcd  in  a  very  fine  striKture,  in 
one  of  the  principal  streets  ;  it  is  spacious  within,  and 
superior  to  that  of  the  capital  in  certain  re^pccis,  but 
deficient  in  mont  of  the  essential  requisites  of  such  a 
place  i  cleanliness,  for  example,  and  in  the  sexes  being 
separated,  which  are  prccautioos  aKfce  impurtam  te 
heaUli  and  morals.    Measina  else  eootaiBa  two  boasee 
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correction  for  women.  Tbe  rojpil  palace  and  aenaie' 
boiiw  ere  fine  buiiitinss. 
Tiiere  ere  four  puUfc  llbrariei,  but  enlf  two  of  them 

are  of  importance,  Tbe  Briiisli  residenis  in  Messina, 
howcTcr,  have  established  readin^^  rooms.  A  newspaper, 
sai<i  to  be  the  oiily  one  in  the  inland,  ie  publiihed  berCi 
in  Italian,  called  \.Uc  Briitnh  Gazette. 

The  btatc  of  ibe  drama  is  considered  veiy  low  in 
Meteina,  and  tbe  theatre  in  every  respect  uowonbjr  of 
eo  fatrge  a  population.  Friday  is  selected  for  itie  per> 
fimnance  of  tmgedjrt  on  whkb  ewninR  tbe  theatre  was 
ahut  preriotift  to  the  diaaemimtion  or  (he  writinga  of 
Alficri.  Frani  the  scarcity  of  public  amusemenis,  gam- 
ing tables  arc  fiec|ue;itly  icsorted  to,  especially  by  the 
mure  fd'sbionablc  Sicilians. 

The  city  is  defended  by  two  forts,  Uonsago  and 
Matagrifone ;  and  the  harbour  is  protected  bf  •  penta- 
mnel  fiirtificetiont  called  the  citedclt  which  wee  erected 
Ui  tbe  year  1679.  Thia  i«  the  strongeM  place  in  the 
island,  and  it  has  capcmatr-^  frir  ^orc  mcii.  Near  lo  it 
h  a  Uzarctlo,  which,  noiwithsiantliiik;  uic  prcvalciice  of 
tlic  plague  ill  niat.y  pin  ts  of  the  Mcdiicirancan,  is  the 
only  one  in  Sicily  ;  and  so  iitltc  regard  is  paid  lo  aafctyi 
that  the  restrictions  both  oo  tandiog  gcodeand  tbe  crews 
of  ships  under  quarantine  ere  wwrj  eeailj  etaded. 

The  harbour  of  Metslna  is  the  best  port  of  Sicily, 
cor.'nirjt.ir;  not  less  than  from  20  to  40  f:rl.rjms  waii-r, 
cli  SI  lu  the  quay,  arwl  its  situation  is  cstccinod  superior 
lo  rmy  other  in  the  Mcdi  <  r;  ;.ni:an.  Hcnce  this  city  has 
been  always  a  place  of  considerable  trade.  A  large 
{MVporUonof  the  produce  of  the  island,  affording  no  less 
iban  idacqr*<ix  articles  of  export,  is  to  bo  found  in  the 
chy.  The  produce  of  tbe  eBTirona  is  principally  fruits 
and  wines,  and  tbe  chief  manufacture  consists  of  silks. 
What  is  called  the  Faro  red  wine,  is  in  great  repute 
with  the  British  on  account  of  its  strength  and  resem- 
blance to  port,  which  ii  also  equals  in  quality  when  kept 
three  or  four  years.  In  addition  to  the  quantltf  nsde  for 
bcsne  eousuiuptiaa,  about  tea  thousand  pipesara  exported 
feairljr.  Tbe  eiher  cscpomare  dried  fige»  dtrons,  oranges, 
lemons,  lemon  juke,  manna,  essence  of  bergamot,  red 
tannr,  )^at  sklna,  hides,  mottled  soap,  for  the  American 
.1  11  Ml,  Titicn  and  rags,  partly  to  Enj;hiid,  ijarily  lo  the 
Iiaijan  ports.  Some  time  ago  it  ^vas  computed  that 
there  were  exported  2000  ches'.s  of  oranges,  and  6000 
cheats  of  kmons,  each  containing  403  ;  likewise  280 
hertela  of  lenMNi  juice.  During  several  centuries  silk- 
worms Iwve  l>een  successfully  reared  in  the  vicinity  of 
Meuina,  and  their  produce  is  to  be  ranked  amon^  the 
firat  sources  of  its  opulence.  There  are  several  exten- 
sive maiiufiictories  of  that  article  here,  and  mnny  years 
siiice  1200  looms  were  employed  in  tliccity.  The  silks, 
however,  arc  not  highly  esiccincd,  but  by  the  recent  in- 
troduction of  lite  machinery  constructed  in  Britain,  their 
IhMc  throughout  Sicily  is  iu  a  stste  of  progressive  im- 
provement. An  smpfe  assortment  of  the  produce  of 
;rie  Lc\  ant  and  the  Morca  is  brouf^ht  hither  by  tlic 
(Ji  Lcks,  consisting  of  carpets,  silks,  cotton,  limber,  fruits, 
gums,  drugs,  and  other  rner:  li  in  lizc.  During  Inter 
yeaira  a  number  ol  British  merchants  have  settled  here, 
bf  whom  an  active  commerce  is  prosecuted,  yet  it  is 
auppoeed  irith  leae  real  advantage  than  their  original 
proepecte  contemplated.  Messina  is  a  free  pert,  but  not 
;.i  the  full  acceptatinn  nf  that  term:  and  the  iilmhi'-i-T 
Ui  cunscqucnce  of  tlic  miiirortunes  of  the  city,  liavc  iiad 
an  ininmnity  from  luxes  for  ^5  years. 

Part  of  tlie  inhabitants  had  occupation  in  tbe  coral 

Vo^  XIII.  Part  I. 


fishery ;  and  in  that  of  the  a  word  6  sh  and  sharit  during 
certain  aeaiona  of  tbe  year.  About  eighteen  or  twenty 
veiaels  are  engaged  in  tbe  first,  each  navigated  by  eight 

men,  who  are  exclusively  Mcs&incse,  oii  Liccount  ofthtir 
superior  personal  strength  and  skill,  nnd  also  from  tlie 
dangers  attending  it.  They  obtain  nearly  3000  pounds 
of  coral  yearly;  but  the  fishermen  consider  thiis  a  secon- 
dary employment,  and  to  be  followed  only  when  none 
more  profitable  occurs.  In  the  capture  of  tbe  sword- 
fish,  from  eight  to  twelve  barks,  each  provided  with  two 
boetSi  ere  employed.  The  fishermen  use  cither  strong 
nets  or  a  harpoon,  which  is  so  constructed,  that,  on  strik- 
ing tbe  fish,  the  shaft  is  disengaged  from  the  iron  head, 
while  both  arc  rriaincd  by  a  cord  600  feet  long.  Much 
dexterity  is  practised  here  ;  and  the  fishermen,  who  are 
vety  superstitious,  repeat  a  Greek  sentence,  at  a  cbarm 
lo  attract  tbe  fish  to  their  barka.  Moat  of  those  taken 
are  consumed  in  Mesaina,  where  this  fiah  is  favourite 
food ;  and  some,  being  salted,  is  sent  in  presents  to  Na- 
ples. The  fisheiy  of  the  shark  is  not  regularly  followed, 
as  it  resorts,  at  uncertain  periods,  to  the  Straits;  and 

thb  occupation  is  attended  with  dMigeTi  from  the  great 
vol  aciiy  of  the  creature. 

The  judicial  csiabyshmcnts  exceed  all  proportkn  to 
tbe  population,  which  lo  itaelf  produces  meiw  Inconve* 
idences ;  and  the  inhsbitaMs  are  greatly  diiaatisfied  with 
the  discharge  of  the  du'.v  of  their  functionaries.  There 
is  a  benatc,  consisting  uf  T.acen  menibcis,  or  officers, 
civil  and  criiT)inul  courts,  wliosc  proceedings  arc  subjctl 
to  appcai'in  the  courts  at  Palermo,  and  civil  officers  su- 
perintending  the  whole,  amounting  to  no  less  than  SOOl. 
It  is  impoeuble  to  obuin  a  prompt  dcciaion,  which  keepa 
a  number  of  litigants  constantly  at  law ;  and,  in  eonse* 
qucnce,  a  great  many  professional  persons  find  employ- 
ment. Justice  is  very  partially  administered,  which  is 
the  source  of  great  annoyance  to  the  parties;  and  the 
police  of  the  city  is  bad.  A  few  years  ago,  an  ErigliKlimaa 
having  been  robbed  and  murdered  in  the  streets,  his  mer- 
cantile coumryraeo  resident  here  demanded  ibc  punish- 
ment of  the  offenders,  who,  eter  much  equivocation  and 
dolayi  were  convicted.  Nevertheless,  their  relatives  en- 
deavoured to  redeem  them  from  the  penalty  by  bribery; 
and  it  required  the  roost  vigorous  efforts  to  obtain  their 
execution.  Forly-eigbt  villages  are  depundent  on  i»je 
city,  and  governed  by  the  sanic  Ijws. 

Messina  is  the  second  city  in  Sicily,  and  is  at  pre  scut 
in  a  high  stale  of  prosperity,  nelwiihstanding  tbe  defects 
of  its  internal  administration.  Tbe  populstioo  of  few 
cities  has  Uhder^^one  greater  fluctuation  within  an  equal 
period.  Du  I  i  •  its  most  nourishir:  ,  oi -liiion,  in  the 
course  of  i.ic  jn  cccding  ccntui  y,  the  j.iij..ijaar!ts  arc  sup- 
posed to  hnvc  amouiiled  lo  lOO.OJO  ;  successive  pubkit; 
caUmaiies,  however,  reduced  them  to  3S,U0fO,  or  26,000, 
in  1781.  In  the  year  1798*  bf  MA  actual  enumeration, 
the  population  waa  found  to  amount  lo4S«000  aouls}  but 
so  rapid  has  been  the  increase  of  late,  that  it  is  now  com- 
putcd  at  between  80.000  and  90,000.  The  cause  of  to 
iinLxanipled  an  augracntalion,  is  ascribed  to  the  growing 
prosptrliy  of  the  island  in  gencrul.  l-  extension  of  com- 
merce, circumstances  which  have  driven  many  fami- 
lies from  agricultural  pursuits,  and  particularly  to  the 
presence  of  the  British  ierces.  This  is  tbe  onijr  phicc 
in  the  island  where  there  are  eny  Jews,  at  that  nation  baa 
! cn  proscribed  since  the  year  1493,  when  they  were 
c^prllcd  from  the  Spanish  dominioni. 

.Mtbsiiiu  is  a  place  of  great  aiilifpiily,  first  knovvn  by 
the  name  of  Zancte^  or  Zcnelea,  from  one  of  its  found- 
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ers;  ouiiiu  tiy tiiologtsts  inaiiituin  tt.jt  ihis  is  a 

Cjreik  wurU,  ciutactcristic  of  the  shape  of  il»  barbuur, 
which  rcscmbk-'i  a  sickle.  A  new  coUmy  having  coaic 
bUber  from  Mpc«nt  in  Greece,  it  «m  theneefccvtrd 
called  Mmanat  and  it  a  later  dale  wa«  the  scene  of 
sanguinary  liostilitks  l)<-».vii.i n  \h>-  Kt.ai..iis  Csitlia- 
ginians.  Si:icc  ihut  uiui;  u  lus  pai  (iLijjaicd  m  lUe  gc- 
noial  foiiuiicbot  Kic  island.  Bui  in  inoi.'  rn  history  it 
has  been  chiefly  celebrated  fur  it»  tniiitbi  tunes.  When 
in  »  very  ptxisperous  condition,  the  plague,  introduced 
by  m  vessel  from  tbe  Levant,  in  1743,  swept  nway 
35,000  tonis  In  the  course  of  a  few  mouths;  and  before 
ha%iny;  completely  recovered  fruin  this  disaittcr,  the  in- 
h:ibi-,;(i)'.s  were  visited  by  another  awful  calamity.  At 
noon,  on  tl\r  5;ti  oi  I'cbiuaiy,  1783,  a  loiit^  lliick  cloud 
Wli^  been  on  the  uppcniue  shurc  oi  Calaiirta,  which  was 
instantly  followed  by  a  hollow  subterraneous  rolling  tin* 
dcr  the  city ;  and,  amidst  a  torrent  of  Itail  and  rain,  ac- 
eempsnied  by  loud  peals  of  ihunderi  an  eanhqnake 
aboofc  it  to  iu  foundations.  The  inhabitants  fled  from 
thrir  houses  to  the  squares  and  open  places;  while  a 
siiffoi ating  siHcIl  (if  iulphur  csc.ipL-d  from  the  ejrih, 
opviiiiig  in  tiii^uit:)  umler  their  f-:ci.  Itn  cs^snt  undula- 
tiona  continued  duriii^;  st  veul  !>iicci;';si\c  !iour»,  when  at 
length  a  tremendous  concuitsioni  at  about  7  or  8  x'clock 
of  the  subsequent  i  vt  nini;,  completed  the  oveiihrow  of 
the  mure  aoliU  ecbficea,  which  had  resisted  the  feeble 
shocks  precedinf;  it.  Nombers  of  the  eitiaen^  were 
ovirwhtlnu-d  by  the  ruins;  many,  iuilii.  hi  i  nc  of  terror 
Btid  (iisiiuiy,  luirried  to  the  quay  to  ^je'.  on  Ijoinl  of  the 
vessels  lyiiit^  till  re,  s.inn'  sou^jlit  rchi^;<;  iii  the  country  ; 
but  others,  mure  inlrepidi  disregarded  iiiclr  own  safety, 
to  rescue  their  Weaker  relatives  from  the  walls  and 
rafters  which  were  crashiin  around  them.  Half  of  tbe 
wliole  chy  was  now  levelled  with  the  ground ;  one  qtiar- 
<er  of  it  rendered  ruinous;  and  the  remaining  portion 
^icdily  damaged.  Ciiurcnes,  convents,  colleges,  and 
palaces,  all  had  fallen;  tiu-  pulazzata,  almost  thtoogh  its 
entire  length,  was  injured ;  houses,  fountains,  and  sta- 
tues were  demolished ;  and  scarcely  any,  excepting  those 
atructures  occup)  ing  the  higher  grounds,  were  spared. 
To  aggravate  the  public  ciKnnity,  conflagrations  tnc- 
cecding  (be  eatUiqttake,  ravaged  the  city  during  seven 
days  I  and  tbe  Heentlous,  availing  themselves  of  the  ge< 
ncr  .il  disorder,  pillaged  and  murdered  tlit:  dofcncL-Iess 
without  remorse.  Yet  amidst  such  a  field  of  desolation, 
only  700  or  800  of  tlic  iniiabilants  perished,  owing  to  (he 
atirvivors  having  lud  time  to  quit  their  houses  before 
they  tUBsbled,  and  from  so  many  having  been  driven  to 
tlie  ceantry  by  tb«r  first  apprehensions.  Temporary 
huts  and  barracks  were  erected  for  those  preserved ;  and 
the  [ni!)lic  ma^'aiincs  havinir  been  saved,  these,  aIon(» 
with  iii>nic(Hatc  importanoiis  of  provisions,  alleviated 
their  distresses.  But  sucli  were  their  iuffcniiK^,  that 
even  with  the  lapse  of  six  years  they  had  not  fully  re- 
covered from  the  horror  and  stupefaction  occasioned  by 
the  disaster.  A  loi»g  time  elapsed  before  the  earth 
recovered  ha  atability.  Above  flOO  shocks  were  felt 
within  the  two  months  following;  and  the  city,  since 
that  lime,  has  been  repeatedly  threatened  with  anotlicr 
conv  ulsion.  At  present,  most  of  tl»e  ruins  sre  removed, 
and  new  edifices  supply  the  place  of  roany  that  were 
destroyed. 

During  nart  of  the  late  war*  Meinna  was  the  bead 
qnarters  ec  tbe  British  arniy«  amounting.  In  tbe  year 
llMf  10  lO^DOO  men,  acm  for  the  protection  of  Sicily; 
and  •  Mile  lay  l»  the  harbour  when  Murat  collected 


.t  lorcc  on  the  opposite  side  of  the  Straits.  The  inhabi- 
laais,  nevertheless,  arc  accused  of  having  eni^agcd  in  a 
conspiracy  with  the  other  islanders,  to  betray  inc.  Bri- 
tish artnyt  which  was  detected  in  the  year  ISIS,  and 
many  of  the  tingleaders  punished  by  the  sentence  of  a 
iiiiS'.lary  commission,  composed  partly  i>i  B  itis:!.  uiitl 
[i.Mtly  of  Sicilian  officers.  East  l<ong.  li"  40  ,  Noriii 
La-.  38'  lU' 
AIESTA.   See  Spain. 

METALLURC^Y,  in  its  moatestooded  aignificatioii. 
Meanft  the  working  of  metals  in  every  different  way  It 
therefore  tneltides  gilding,  parting,  smelting,  assaying, 
Sec.  in  its  more  limited  sense,  however,  ii  is  used  to 
denote  the  prorcss  of  smcliini.',  or  the  separation  ol 
metals  from  tiieir  oi-t;s,  for  the  puriwscs  of  art,  and  toe 
assaying  of  these,  with  tlie  view  ot  ascertainmg  their 
value.   In  this  last  sense  it  is  here  used. 

Almost  all  the  ores  employed  in  metallurgy,  are  em- 
bedded  in  quartsy  matter,  from  vhlcb  thejrmnat  be 
freed  as  much  as  possible*  bcGwe  they  are  subjected  to 
the  process  of  smelting.  The  methods  followed  in  the 
reduction  differ  in  the  different  ores. 

The  assay  of  ores  is  performed  in  two  ilifTerciii  ways, 
with  the  view,  either  of  ascertainirn^  the  (jui  itilics  ot 
all  the  differcni  substances  whiclj  ibe  ore  contains,  or 
only  the  pfDponion  of  the  metal  for  which  Itia  Wtoagbt. 
The  latter  of  these  ia  used  an  the  arts,  and  is  moiw 
properly  termed  assay,  the  former  being  called  ana- 
lysis. 

When  assayiiie:  an  ore,  for  tlit  purpose  ofascertaininp 
wiih  tolerable  precision  ilic  f|uaiility  ol  metal  coiitaiiic*! 
in  a  large  collection  of  it,  we  nm»t  take  pieces  from 
different  paru  of  it,  and  put  these  together,  by  which 
we  procure  amixture»  eonialniog  the  mean  quantity  of 
metal  in  the  different  pieces.  In  all  the  diAbrem  aiaaya, 
the  ore  most  be  reduced  to  powder,  or  to  small  fragment* 
before  it  is  weighed,  and  care  must  be  taken  that  none  of 
it  is  thrown  out  of  the  vessel  during  the  operation,  and 
the  product  should  not  be  removed  from  the  crucible 
till  it  is  (|uite  cold.  It  tlie  assay  be  well  perlormeil, 
the  metallic  button  obtained,  will  have  a  convex  sur- 
ftcOf  and  will  be  of  uniform  density  ;  the  scoria  will  be 
comjiMket,  and  without  the  admixture  of  metallic  grahM. 
We  mutt  never  trust  to  one  assay,  but  repeat  the  pro- 
cess several  times,  and,  as  in  i^etier.l  tlicrc  will  be  a 
slight  difference  in  the  result**,  wu  iituai  ukc  the  mean 
of  the  whole  as  the  quantity  ol  metal  in  the  ore. 

In  the  following  article,  under  each  meul  will  be  in- 
cltided  tbe  different  nethods  practised  in  the  smeltinf 
of  ila  oroi,  and  the  aaaaya  wbbh  are  performed  on  them, 
with  the  view  of  aacertaining  tbe  quantity  of  metal  in 
them  for  which  they  an  uimL  The  BMtala  emplofod 
in  the  arts,  arc 

iron. 

For  the  reductfam  of  iron  ores,  see  tnoM. 
Mnjf,  The  asaay  of  iron  eraa  diffen  n  Uttlo,  tccoid< 
Ing  to  the  ore  employed. 

Ttic  common  magnetic  iron-stone  is  assayed  by  mix- 
ing It,  when  reduced  to  powttcr,  tvith  aljoui  twice  its 
weight  of  a  flux,  coir.puii ''.  oi  l  of  Liiai-..  i  oi  ciialk, 
and  8  of  bottle  glass.  The  mixture  must  be  exposed  lo  a 
very  strong  heat  in  a  blast  furnace,  for  about  an  hour, 
after  which  the  iron  will  be  found  at  the  bottom  of  the 
crucible.  If  the  ore  contain  sulphur,  it  most  be  roast- 
ed previous  to  its  mixture  with  fit  ft  j  x 

The  otlier  ores  of  iron  are  assayed  nearly  in  the  same 
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way.  When  very  liitlc  earthy  nwUer  is  present,  they 
may  b«  reduced  by  using  charcoal  without  the  flux ;  aiid 
it  (he  ore  contain  much  calcareous  matteritlw  qOMldQ' 
of  cbalk.  in  the  ii»  may  be  ditniniabed. 

Gold. 

Gold  is  always  found  in  its  native  state,  generally  al- 
loyi-'l  wi'fi  silver  and  copper.  cu  i  aHian.'.lly  w'ah  tel- 
lurium. Some  of  the  iron  pyritesi  aad  galena  aJao,  con^ 
uina  sufficietii  quantitjrMtbi*  neokltionalwthMiva- 
laaMe  M  w  of  jsoid. 

Wh«Q  |«ld  l»  mud  •Uoyed  with  silver  nimd  oidf 
mkOi  ataatgr  mtiitr^  the  method  of  extracting  the  inetal 
is  very  mmple.  In  working  a  mine  containing  gold 
io  this  statei  the  whole  of  the  matter  procured  from  the 
Tein>  is  collecteU  and  broken  into  pieces  about  the  size 
of  a  nut,  which  are  arranged  into  heaps,  according 
to  their  richncts.  The  small  fragmeou,  and  the  re- 
fhM  dF  tha  dilbical  processes,  arc  also  collected  and 
•moged  aeeartBiig  to  th«ir  value.  Th*  qnamities  thus 
procured,  arc  afterward*  broken  into  smaller  pieces, 
and  freed  as  much  a-:  possible  froin  impjii ritics  They 
are  then  reducctl  to  powder,  aud  uiiiiu  into  a  thick 
paste  with  salt  ^''^d  wiin: .  Mercury  is  now  squeezed 
through  a  leather  bag  on  the  mixture,  and  at  tttc  mcut 
flows  in,  in  very  flynote  globules,  it  is  intimately  blend- 
ed with  it  by  meaoa  of  wooden  apaiulob  When  the 
Tei}QiBH«  quantity  of  mercaiy  ia  addod,  the  whole  ia 
!it;at  tojrethcr,  and  kept  at  about  the  temperature  of 
boiiiriK  water,  for  two  or  three  days,  by  which  the 
onioo  (  i  l  1   and  mercury  is  promoted.  The 

earthy  matter  is  then  carried  off  by  levigation,  and  the 
an^rBoous  mercury  removed,  by  squeezing  the  amal- 
(lafla  Ibrougb  a  Uatber  bag.  What  remains  is  subjected 
to  diedltaMMOt  bf  which  we  noroiry  is  driven  ovt  and 
the  gold  ia  obtained,  perhaps  coouining  a  little  ailver. 
The  method  of  separating  these  will  be  explained  when 
troating  of  silver. 

When  the  other  ores  containing  gold  are  found  in 
the  same  mioe,  they  are  carefully  separated  from  the 
ibnaer,  and  a^e  collected  into  heaps,  arranged  accord* 
ing  to  their  richness  and  hardness.  The  ptvcaat  ibr«> 
tracting  the  gold  from  thoaoi  ia  mnch  aawo  oompllait* 
ed  than  that  juat  deacribed. 

In  extracting  gold  from  these  ores,  the  first  part  of 
ihc  process  conswis  in  scparaiin)^  the  metallic  from  the 
eanhj'  substances  Kor  this  purpose  the  ore  is  reduced 
to  powder,  in  a  iSampmg-mUL  The  stamping-mili  con- 
aiaaa  of  a  large  ciilniBtia  which  the  vf  ia  placed,  and 
through  which  a  atvaam  of  water  iioaaaa,  and  of  the 
aumpers,  which  are  heavy  beama  of  woodt  tenniDalod 
below  by  iron,  and  which  arc  DHwed  flpwafda  and 
downwards  by  a  water-wheel. 

Urf  PI  attention  is  necessary  in  tliis  part  of  the  pro- 
cess, that  the  whole  of  the  foteiga  matter  which  can 
ho  removed  by  the  hand,  be  separated  before  the  ore  is 
pnt  into  the  cistern,  and  that  the  proper  force  be  ap- 
pliedt  accordnig  to  the  hardneaa  M  the  ore.  Tbb  ia 
easily  regulated,  by  increasing  or  diminishing  the  depth 
of  the  layer  of  ore  in  the  cistern;  hence  the  quantity 
of  ore  put  in.  is  always  inversely  as  its  hardness  j  ac- 
cordingly, when  the  layer  of  ore  ia  thin,  the  stampers 
have  a  groaaer  fall,  and  the  ore  is  thus  subjected  to 
gvnafter  ferae.  It  b  neeeaeary  alao»  that  the  ore  be 
pineed  in  a  partievlar  way.  The  layer  ia  to  formed, 
that  bek>w  the  two  outer  sumpers  it  it  thickest,  and 
grmdoaUy  diminishes  towards  the  centre.    When  the 


ore  is  reduced  to  powder,  and  sttfficiently  fine  to  float 
in  the  water,  it  ia  carried  off,  by  the  stream  of  this  duid 
into  vetteli»  in  which  it  is  deposited  ;  the  heaviest  be- 
ing d^oaited  neanat  the  cistern.  Particular  can  ia 
abo  oaceaaary,  that  the  stamping  be  not  dene  too  ra^nd- 
ly,  otherwise  the  stampers  arc  apt  to  throw  up  piccci; 
of  the  ore,  not  suffic.icnt.y  pulverised,  which  How  oui 
with  lilt  fine  |)rjudcr,  and  prove  detrimental  in  the  sub- 
sequeui  part  of  the  process.  The  stamping  should 
therefore  be  performed  slowly,  and  tiie  fresh  oreiaalt 
is  put  in,  must  be  placed  below  the  middle  aunpert 
where  it  is  subjected  to  the  greataat  fovcei  and  from 
which  it  is  thrown  noder  ihe  other  sumpers. 

The  vessels  into  which  the  water  flows  from  the  cis- 
tcrn,  11  e  arranged  in  a  particular  way,  and  a  great  deal 
depends  oil  tlic  pcrformanc:  of  this  part  of  the  process  ; 
for  by  aUcrini^  the  velocity  of  the  current  of  water  in 
them,  the  rapidity  with  which  die  powder  is  deposited 
also  altera.  The  vessels  are  of  different  dimensioui 
that  nearcK  the  cisLem  being  about  IS  feet  hmgf  and 
9  inches  broad,  and  aa  many  deep.  The  others  gradu* 
ally  cnlari;r  as  they  retire  from  '.he  ristcrn.  They 
also  vaiy  la  Uicir  inclination,  the  fir^i  having  a  slope  of 
about  o  inches,  the  aecond  a'j  ut  I  inch,  the  third  and 
fourth  about  \  an  inch,  and  the  fifib  and  sixth  bemg 
level.  Each  vessel  is  furnished  with  a  groove  at  Uw 
entremity  farthest  from  the  cistern,  into  which  piecoa 
of  wood  are  |daced,  varying  in  height,  according  to  the 
quantity  of  ore  that  is  collected  in  the  vessel}  and  each 
vessel  communicates  with  that  beyond  it. 

When  the  water  flows  from  the  cistern  into  the  first 
vessel,  (he  heavy  pait  of  the  ore  is  deposited  and  col- 
lected where  the  wood  is  put  into  the  groove  j  aa  the 
powder  reaches  the  top  of  this,  another  pkeco  la  ntt 
over  the  former,  and  so  on  till  the  veaael  ia  oearif  filled. 
When  (hia  ia  the  caaci  the  water  is  allowed  to  flow  into 
the  aecond  veaael,  and  from  thia,  when  full,  into  the 
third,  by  w  hich  means  the  different  parts  of  the  ore  are 
collected,  according  to  their  specific  gravity  in  the  dif- 
ferent vessels.  The  parcels  of  ore  thus  procured,  are 
still  farther  freed  from  impurities  by  washing.  For 
this  purpoiOi  each  parcel  ia  put  into  a  wicker  basket, 
into  which  a  atrcan  of  water  alowljr  flows,  and  whicb) 
aa  It  iaaoes,  ia  received  on  inclined  tables,  grooved  in 
various  directions.  By  this  means,  the  c  c  '.i  till  farther 
separated,  according  to  the  specific  gravity  ai  the  par- 
ticiu^,  heaviest  being  deposited  in  the  upper  groove. 
Some  oi  tlie  ores  of  gold  are  subjected  to  another  wash- 
ing, in  a  vessel  simifitr  in  shape  to  a  fire-shovel,  called 
a  bmddU.  Thia  ia  inuneraed  in  water)  and  a  particular 
motion  it  given  to  it  hf  the  worltman,  by  which  the 
lighter  particles  are  thrown  ontiandthc  heavy  metallic 
matter  is  left  in  the  huddle.  If  the  gold  procured  by 
this  process  he  mixed  only  with  earthy  matter,  it  is 
subjected  to  amalgamation,  as  already  described  ;  or  it 
is  fused  in  crucibles  with  nitre.  If,  however,  it  be 
mixed  with  inflammable  matteri  as  sulphur,  it  ia  roa«t<> 
ed,  by  which  the  aolphur  is  espeUed.  It  ia  then  mhted 
with  lime  and  galena,  in  quantity  proportionate  to  the 
gold  contained  in  it,  which  is  ascertained  by  assaying 
ii  r.nu  kept  at  a  red  heat,  in  a  reverheraiory  furnace, 
tril  part  of  the  sulphur  is  expelled.  The  heat  is  then 
increased,  till  the  whole  becomes  fluid,  after  which  it 
is  pottred  into  moulds  of  sand.  The  product  of  this 
operation  conuata  of  aoovia  above,  ana  beneath  of  a 
metallic  MMttar,  cowpoaad  of  gold,  silver,  eofvper,  leadt 
iron,  and  n  little  anlplnir.  By  repeated  faaiooa  the 
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\;o':<l  is  obtaincil,  alhyctl  oiily  iviili  silver,  copper,  and 
IcaiJ,  (rom  which  it  is  Irecii  by  the  pi-oces«  o(  retinin^. 

The  refining  ot  gold  is  pcrrurmed  in  dtffereni  Vdya, 
■ccotding  to  tt)«  mculs  wiib  which  it  ii  mixed.  Oi' 
these  the  most  common  Ib  emfiettaiimtt  or  ttatimg^  tho 
former  leim  bi'in^  employed  when  the  operation  is 
perforincd  on  a  :>iuall,  ttie  latter,  when  it  i»  practised 
on  a  large  scale- 
Gold  is  one  of  the  metals  which  is  not  oxidated  by 
heat  and  air,  while  the  other  metals,  with  which  it  is 
otuailjr  alloyed,  except  silver,  ptss  into  the  sute  of 
oxide*  at  a  high  temperature.  This  eantl|tat«>  the  pfo- 
ceu of  cupeliation,  which  is  merely  the  separation  of 
the  precious  from  the  baser  mciaU,  by  means  of  oxida- 
tion. When,  howevrr,  the  l)asc  metals  are  in  small 
quantity,  compared  with  Miai  of  the  (;old,  the  oxidation  is 
not  complete  ;  but  if  a  metal,  whirh  is  easily  oxidated, 
and  the  oxide  of  which  is  very  fusible,  be  added  to  the 
alloyi  the  mcidalion  of  the  tnse  metais  is  promoted« 
■nd  thef  «re  completely  separated.  The  metal  ■Ivtjrt 
employed  is  lead,  and  the  quantity  added  depends  on 
ihc  jinipovtion  oF  gold  u'hicli  ihc  alloy  contains.  (For 
«  p;in:cokir  acccuiu  of  iho  process  of  refining,  sec 
Silver,  in  thi»  aiiiclc,  p.  t7  ) 

If  lead  be  the  only  metal  with  which  the  gold  is  al- 
loyed, ihc  process  of  cupeliation  is  sufficient  for  its 
purification  i  if,  however,  which  ia  uaiiaUy  the  case,  sil- 
ver and  copper  be  also  present,  other  meihoda  are  ne« 
ccssary  to  free  it  from  these  meuls.  When  copper 
only  exists,  the  gold  is  mixed  with  silver  and  lead, 
and  then  subjected  to  cupeliation,  by  which  the  base 
tncials  are  removed,  but  the  f,'olcl  still  retains  the  silver  ; 
it  ii  necessary,  therefore,  to  have  recourse  lo  means  for 
separating  these  two  metals.  When  the  gold  amounts 
to  about  one-lborth  of  the  alloy,  the  process  is  car- 
ried on  bjr  meaas  of  nitric  acid.  Silver  ie  easily 
acted  on  by  oftric  add,  while  gold  Is  not;  if,  however, 
the  gold  exceed  what  is  stated  aliove,  the  whole  of  the 
silver  is  not  dissolved;  it  is  necessary,  therefore,  for 
Uiis  process,  that  tho  alloy  employed  do  not  contain 
more  than  one-fourth  of  gold ;  if  it  do,  it  must  be 
fused  with  poorer  alloy,  i.  e.  alloy  which  contains  a 
great  deal  of  silver.  When  in  this  aiate,  it  ia  poured 
into  cold  water,  by  which  It  is  reduced  to  powder,  or 
crranufatedy  as  it  is  called.  The  prantilalcd  alloy  is 
then  put  into /((jr//N^-.(;-/rt<itM,  which  arc  vessels  of  a  pear- 
ahape,  about  12  inches  long,  and  7  wide  at  the  bot- 
tom. Into  each  of  these  ahotit  40  ounces  of  the  alloy  ■ 
are  put  along  with  nitric  arid,  so  that  the  acid  cover 
the  alloy  to  about  the  depth  of  two  or  three  inches,  llieae 
are  gently  heated  on  a  sand  bath,  and  when  the  action 
has  ceased,  the  solution  is  poured  off,  and  another  qtian- 
tity  of  acid  is  added,  and  the  process  is  repeated  a  thiixl 
time,  which  is,  in  general,  sufficient  to  dis^lvo  the 
whnle  of  the  silver.  The  last  portion  of  acid,  as  con- 
tniiiint;  little  metal,  is  vised  as  the  first  quantity,  in  the 
next  purification  ;  the  two  iirst  arc  decoTnposcd  by  the 
Immersion  of  copperplates,  by  which  the  silver  is  de- 
posited in  the  inetallie  attte.  The  e<^  *^  the 
action  of  the  acid  Is  washed  with  warm  water,  till  the 
fluid  which  comes  off  docs  not  alter  the  colour  of  a 
piece  of  copper,  and  is  then  fused  in  a  crocil)lc  with 
nitre  and  hor.ix,  by  which  all  impurities  arc  removed. 

When  the  proportion  of  gold  in  an  alloy  is  much 
smaller  than  that  mentioned,  a  difTercnt  process  is  some- 
times followed  for  acparatiiig  it  from  the  ailver.  For 


this  purpose,  the  alloy  is  melted  and  granulated.  About 
seven'cighlhs  of  it  are  then  mixed  \ti(ii  about  one- 
eighth  of  the  Bowers  of  sulphur,  and  the  mixture  heated 
in  »  coTCied  emctblo.  first  slowly,  and  aiierwarda  till 
the  whole  ia  breuglit  into  Inaion,  in  which  aute  it  la 
kept  on  the  fire  ior  about  bb  hour ;  ooe-third  of  the 
alloy  kept  out  is  then  added,  and  thoroughly  stirred 
with  it  by  means  ol  a  wuoden  rod,  and  the  whole  is 
a^aiii  heated  for  about  an  hour.  Another  thud  of  tho 
alloy  is  afterwards  mixed  with  it,  and  after  a  similar 
operation,  the  remaining  quantity  ia  added,  and  the  mix- 
ture kept  hiaed  for  about  three  heura,  durbig  which  it 
ia  frequently  atimd*  It  ia  then,  when  the  surface  has 
become'  quite  white,  poured  into  conca  greased  in  the 
inside.  When  it  is  solid,  it  is  found  to  have  separated 
into  distinct  parts,  the  upper  is  sulphuretuf  silver,  the 
lower  is  a  metallic  button,  composed  of  t,'old  and  silver. 
If  the  former  contain  (^old,  it  is  exposed  to  heat  in  aa 
open  crucible,  by  which  part  of  the  sulphur  is  dissiutedt 
•nd  the  ailver  aet  frcot  unites  with  the  gold»  aaa  eol- 
lecta  at  the  bottom  of  the  vessel  as  the  matter  coofs. 
The  metal  thun  nl  l  iin  1  i-^  repeatedly  subjected  to  the 
same  process,  iili  the  alloy  procured  contain  a  large 
enough  quantity  of  gold  to  admit  of  its  scparati<Mt 
from  the  silver,  by  the  itoccss  of  parting  already  de- 
scribed. 

Gold  ia  occasionally  deprived  of  the  baser  metals  bf 
the  use  of  aulphurct  of  antimony,  sulphur  having  a 
stronger  atltaction  for  the  other  metals  than  for  anti- 
mony, while  it  does  not  combine  wirh  gold.  I'u  pu- 
rify gold  by  this  means,  it  is  necessary  to  employ  cru- 
cibles which  arc  not  porous.  To  render  them  *o,  ihey 
aie  soaked  in  oil,  and  titcn  besmeared  in  the  inaide  with 
pounded  borax.  I'hc  gold  alloy  is  fused  in  theae,  and 
about  twice  its  weight  of  sulphuret  of  antimony  ie 
added  in  auccaastve  portions,  taking  care  that  the  mix- 
tore  dees  not  swell  and  flow  out  of  the  crocible.  If 
the  quai.tiiy  of  gold  ,;e  very  small,  the  sulphuict  must 
be  previously  fused,  with  an  additional  quantity  of  sul- 
phur, so  that  too  much  antimony  may  not  be  used. 
When  the  whole  of  the  mixture  is  in  a  »tate  of  fusion, 
and  when  it  sparkles,  it  is  poured  into  greased  conest 
which  must  be  struck  gently  aa  the  matter  eoosolidatea, 
to  cause  the  gold  to  fall  to  the  bottom.  When  cold, 
the  gold  is  found  united  with  the  antimony,  and  aNo 
with  a  little  of  the  alloying  metals ;  it  must,  therefore, 
be  subjected  to  the  same  process,  with  an  additional 
quantity  of  sulphuret,  a  second  and  a  third  time,  by 
which  the  whole  of  these  arc  removed.  The  neat  part 
of  the  process  is  to  separate  ibc  gold  and  antilMoy* 
For  Ibis  purpose  the  alloy,  reduc^  to  fragmenia,  la 
fused  with  one-fourth  of  its  weight  of  sulphur.  In  a 
covered  crucible,  by  which  the  greater  part  of  the  an- 
timony quits  the  gold,  and  unites  with  the  inllamma* 
ble  body.  The  fused  matter  is  then  poured  into  greased 
cones;  and  when  cold,  the  gold  still  retaining  a  little 
antimony,  is  collected  at  the  bottom.  To  fc^  it  from 
this  it  must  be  fused,  and  a  stream  of  air  made  to  paaa 
over  it,  by  which  the  antimony  ia  uidaicd,  and  dissi- 
pated by  the  heat,  and  the  gwd  is  left,  ff  not  qnite 
purified  by  this  process,  it  must  be  fused  w  iin  a  little 
nilrc,  which  will  oxi<latc  the  antimony,  and  leave  the 

J fold  ptiro.  The  sulphuret  n  u  1 1  ony,  formed  by  the 
usion  of  the  alloy  and  sulphur,  coi.tains  n  sinall  quan- 
tity of  gold.  To  obtain  this  from  it,  it  mu^t  be  fused 
with  about  one  fifth  of  ita  weight  of  icon  filings,  which 
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ui!!  unite  with  (Ul  bulphur;  (he  antimony  will  combine 
With  the  golJ,  ariii  ui&y  be  separated  bjr  the  method  above 
dtscribcd. 

Tiw  procets  of  purifying  g;old  bjr  eemcniaiiottt  i>  atiU 
practised  io  soroejparticuliir  catca.  It  conai»ts  in  beat- 
ing  the  alloy  to  iIhh  fie*«%Mid  aimaof  these  in  elteriMie 
Uyeris  whb  a  cement  compMed  of  1  of  iMrt,  S  of  cal- 
rincc!  ttcvu  vitriol,  and  ?  of  pounded  tilea,  made  into  a 
paste  vvi;h  unnc,  taking  care  that  there  be  cement  at  the 
top  and  bottom  of  the  vessels.  Tltcse  are  placed  in  a 
furnace,  and  kept  at  a  heat,  below  the  melting  point  of 
gold,  for  34  boim.  The  gold  is  then  removed,  and 
baited,  6tM  io  wMftr*  »iid  nftcrvwrda  in  nitiic  add,  by 
wUcb  Um  fbreigB  amtr  it  waahed  off*.  The  platet  are 
repeatedly  subjected  to  a  iimilir  optr.-'.tt'.n  ;  and  in  this 
way  a  great  deal  of  the  ailu)  ;iij^  litut^iii  tire  removed  by 
the  niiric  acid,  scl  at  liberty  fiom  the  nitre  by  the  ac- 
tion of  ti)c  acid  of  the  salt  of  iron  on  it.  The  superiori- 
If  of  this  process  depeoda  ob  tbe  nitric  acidt  »t  th« 
mpenttace  to  which  it  ii  exposed ,  acting  on  nliwr 
and  eofpOTt  thongli  in  laiall  quantity,  wUeb  Is  not 
(he  case  when  the  liquid  acid  is  boiled  on  the  -ullny  ;  it 
doea  not,  however,  ufi'urd  the  gold  pure,  it  i»  iberctore 
practised  only  when  il  i^  metal  is  vat  mquifMl  very 
fine,  as  in  the  formAtion  of  trinkets. 

jUuty  of  Gold  Ore*.— As  gold  ores  cont^iin  in  general 
but  few  iogtedienta,  tbeir  MMy  it  caaiiy  perlor mod.  For 
tbta  purpose  the  ore  it  reduced  to  powder,  end  mixed 
with  I  of  fused  bonSi  and  4  of  sob-carbonata  of  pota&sa, 
and  subjected  to  heat  in  a  crucible.  When  fused,  it  is 
poured  out,  and  if  any  remain  in  the  vessel,  it  must  be 
removed  by  muriatic  acid.  This,  with  the  fused  matter 
reduced  to  powder,  is  digested  in  muriatic  acid,  to  which 
from  time  to  time  a  little  nitric  add  it  added.  When 
the  actitMi  ceases,  tbe  solHtian  is  poured  i^,  and  die  re- 
aidiw  w  «cU  washed  with  water,  tbe  washings  being 
mixed  leftb  the  solution.  To  the  solution,  neutralized 
by  a  fixed  alkali,  green  sulphate  of  iron  is  added,  as 
long  as  it  causes  any  predpiution;  the  precipitate,  after 
being  washed,  is  fused  in  a  crucible  with  a  little  nitre  ; 
and  affords  gold  in  a  state  of  purity.  If  tbe  part  of  the 
CfB  not  acted  on  by  the  acid  become  black  by  cspo- 
amen  in  J«ht,  it  ccniaioa  ailvcr.  To  procure  tida,  it 
mnec  be  wtcd  with  about  thrice  its  weight  of  aubor* 
bonate  of  potassa,  by  which  the  silver  is  reduced  and 
i»  nuxed  with  the  earthy  matter.  By  washing  the  pro- 
duct in  mnriMis  ncki,  ibe  kticr  ii  Mpnrated,  md  tbe  sil- 
ver is  left. 

Iron  i^rites  ctrotaining  gold  is  analysed  by  digest- 

a the  ore  in  mwiaiie  add,  to  which  a  little  nitric 
ie  added.   What  is  left  must  be  roasted  to  drive 


off  the  "ivirbi 


again  digested  in  acid.    Thu  sqIu- 


tioos  o'ujinci;  n  ils;  be  neutralized  by  potassa,  and  pro- 
to-niinstc  oi  nicc  jry  is  added.  The  precipitate  thrown 
down  is  then  fused  with  nitre,  by  which  the  gold  is 
procured.  If  silver  be  also  contained  in  the  ore,  it  is 
Ghminid  by  trceting  thnt  pan  of  it  not  acted  on  by  the 
ndd*  with  aub-earbanatn  of  potassa  ind  mvrlatle  add, 
as  iiTidVL'  described.  Galena,  coi;t.:ilr,ir..;;  proUl,  is  ma- 
lyscd  Ly  digesting  it  in  nitro-miii  acni,  evaporat- 
ing the  solution,  and  afterwards  adding  proto-nitratc 
of  mercury.  The  insoluble  part,  when  treated  as  above, 
«iU  yi*M  the  ailver,  if  any  exist  in  the  ore. 

Tbe  nMny  of  gold,  as  performed  oo  its  dioys,  will  he 
l^fca  mhm  traating  of  assay  of  dher. 


Silver  is  obtained  nut  only  from  the  proper  ores  of 
silver,  but  likewise  from  aome  of  the  ores  which  asc 
WMMif bt  to  yield  other  actala.  Of  thaae  ihe  priocipel 
am  the  orea  of  lend. 

JttdueUom  Orre. 

Two  methods  are  practised  for  procuring  silver,  the 
one  is  by  amalgamMon,  the  other  is  by  yitafew.  The 
former  is  followed  when  the  ore  is  rich  in  aUtrery  the 
latter  when  it  contains  little  of  the  preciottsnetal. 

Jmaigtmarton.  The  ores  which  are  aobjeeted  to  the 
proceH5  (if  -jmalgatrinnnn  contain,  in  general,  besides 
lead  and  cui^jli,  a  small  i[u;jiitity  of  iron  pyrites;  if 
they  do  001,  vrmu- ol  tlui  is  usually  mixed  with  them, 
by  which  the  extraction  of  the  silver  ia  iadlitated.  The 
ore,  after  being  freed  as  much  as  poaaiUe  from  iu 
atony  ingredients^  ia  mixed  with  common  aal^  in  Ibe 
propcrUoo  of  •  or  9  per  com.  If  the  ore  contain  8  ec. 
per  quintal;  and  10  or  12  per  cent,  if  more  silver  be 
contained  in  it.  It  is  then  exposed  for  some  hours  on 
the  floor  c  l  a  r(  vcrrci-atory,  till  the  vapour  cease  to 
come  off;  the  mixture  being  frequently  stirred  to  ex- 
pose tbe  whole  of  it  to  the  flame.  If,  when  removed, 
too  little  or  too  much  of  the  stU  have  been  added, 
(which  the  worliman  by  experience  easily  knows.)  tbe 
pronortiona  most  be  adjusted,  by  adding  either  more 
of  the  aatt  or  of  the  ore,  and  the  mixture  is  again  roast- 
c'd  in  the  reverberatory.  During  this  part  of  the  opC' 
ration,  the  sulphur  of  the  ore  is  partly  dissipated  in  the 
form  of  sulphurous  acid,  pat  t  of  it  in  the  state  of  add 
combines  with  the  alkali  of  the  aalt,  and  the  nmriatic 
acid  set  free  unites  with  Ihe  diver.  When  tbe  matter 
is  cold,  it  is  reduced  to  powder  in  a  mill,  and  then 
amalgamated  with  about  an  equal  quantity  of  mercury. 
The  amalgamation  is  performed  i[j  barrels,  which  are 
made  to  revolve,  or  in  tubs  whicli  contain  an  appara- 
tus for  keeping  the  mixture  in  constant  agitation.  The 
mixture  is  put  into  these  vessels,  and  made  into  a 
thickish  paste  with  water,  and  kept  agitated  for  abotit 
two  days,  and  ator  tbe  amalgam  has  fallen  to  Ihe 
bottom,  it  Is  withdrawn  through  an  aperture  in  the 
lower  part  of  tlic  vesseb  \V'liat  remains  is  washed,  by 
which  more  uf  the  .unalgaia  is  got  fiom  it,  and  the  re- 
sidual matter,  it  i!  e  t  ie  contained  a  great  deal  of  silver, 
is  again  roasted  with  about  3  per  cent,  of  sulphur,  and 
subjected  to  a  aiodlar  process,,  by  which  the  wbde  of 
the  metd  i*  extracted.  The  amalgam  procured  by 
these  diHisreM  operatiotis  is  freed  of  its  saperfluoua 
mercury,  and  i'^  ttun  subjccicd  to  distillation,  by  which 
the  whole  of  the  mercury  is  expcUcd  and  the  silver  la 
left ;  retaining,  however,  n  little coppar,  whicbia ; 
ed  by  cupellation. 

jFurion.— The  ore  generally  subjected  to  the  ' 
of  fusion  is  lead  glance,  which  dmest  dwxya  contains  a 
small  quantity  of  silver.  When  lead  mines  are  wrought 
on  account  not  only  nf  the  lead,  but  al^o  of  tlic  silver, 
the  cartliy  matter  mixed  with  the  tnc  coiiiidcrable, 
nr.  I  ilie  ju  iiiiiv  of  silver  is  very  various  in  diflTcrent 
mines,  in  some,  as  those  formerly  wrought  in  Y»rk> 
shire,  the  silver  amounted  to  about  330  ox.  in  the  ton, 
while  the  Darliam  and  Weatmoreland  mines  afford 
only  17  OS.  per  lan. 


Digitized  by  Google 


78 


METALLUJI6Y. 


The  first  part  of  ihe  process  fur  procuring;  silver 
from  these  ores  consists  in  stamping  and  'wa&hingt  as 
has  been  already  described,  after  which  the  substance 
cam^nt  silver,  lead,  iron  ffrMh  blende,  and  eertbj 
metier.  Tiie  ere  is  then  rawted  in  •  reverbersterf  to 
drive  oir  the  sulphur,  uklng  care  thai  tiie  heat  be  not 
ao  high  as  lo  fuse  it,  and  that  when  it  begins  lo  adhere 
together  (;n  ilic  surface,  it  be  well  stirred.  In  al>out 
five  or  six  hours,  tiie  flame  from  the  ore  changes  from 
blue  to  while,  charcoal  in  powJer  is  then  tiirown  in,  by 
which  part  of  the  lead  ore  h  reduced,  and  collects  at 
(be  bottom ;  when  a  sufficient  quantity  is  fornic<<, 
qaiekiilver  is  mixed  with  the  scoria  to  tbicluni  it,  and 
the  faaed  metal  is  drawn  olT.  Afler  this,  (be  iieat  is 
continued,  and  the  metal,  as  it  is  formed,  is  rcpeiuedly 
taken  out,  the  temperature  beinjj  nicreased  towjrtis 
the  end  of  the  prot  ess.  lo  cause  the  scoria  lo  f)ecome 
more  liquid,  so  as  to  allow  the  meial  lo  tall  through 
h.  The  metal,  as  it  is  collected,  is  covered  «ith  char- 
ceal }  and  the  aeorta  which  is  liirmed  is  ratiMved.  It 
Is  then  covered  with  tavHlttat,  irfecesof  wood,  and  a  lit* 
tie  resin,  and  constantly  stirred ;  and  when  the  flame 
cease^  it  is  poured  into  moulds.  The  scoria  procured 
in  the  different  operations  is  a ftervards  heated  inablUt 
fumscc,  to  procuie  the  lead  from  It. 

The  lead  containing  the  silver  obtained  by  the  above 
opantioDS,  is  thao  subjected  to  the  process  of  refiiung, 
which  is  the  aame  aa  cnpeUadon,  only  perforated  en  a 
large  scale.  For  this  porpoaa,  a  reverberatorjp  furnace 
is  employed,  but  the  process  differs  in  diiferent  places, 
owing  to  a  difference  in  the  nature  of  the  ore.  In 
£nglatld,  the  cupel,  or  vessel  in  which  the  refining  is 
performed ia  composed  of  6  parts  of  hone  aitbes,  and  I 
of  fern  aahest  made  into  a  paste  with  water.  In  the 
centra  flf  thia  there  it  •  ahallow  cavity,  for  the  recep. 
lion  of  the  metal,  and  at  one  end  there  is  a  hole  for  the 
escape  of  the  lithar?;e  formed  during  the  operation; 
the  litharge  flowing  ii "  'hit,  along  a  groove  made  in 
the  cupel.  When  the  cupel  is  healed,  the  roeul  is  put 
Id  through  an  aperture  in  the  furnace,  and  a  stresm  of 
air  is  made  to  play  on  it,  by  which  the  litharge  is  formed, 
and  escapee  along  the  groove.  As  this  groove  la  de- 
stroyed, the  litharge  ia  made  to  run  along  another,  tad 
in  this  way  the  whole  of  It  is  withdrawn.  The  metal 
in  the  cupel  is  again  subjected  to  a  •nnilnr  operation, 
after  which  it  is  poured  into  moulds,  and  l  i mec!  into  in- 
gots. 

Id  Other  places,  the  lower  part  of  the  reverbcratory 
is  covemd  with  wood  ashes  and  clay,  so  as  to  form  a 
cupel.  On  one  side  of  the  furnace  there  is  a  hole  for 
the  exit  of  the  litharge ;  and  on  the  oppotdte  side  is 

another  for  the  admission  of  air  to  the  surface  of  the 
metal,  which  is  introduced  tltrou!»h  an  aperture  above, 
to  which  a  cover  is  adapted.  After  the  lead  l^  n  ;  lied 
and  brought  to  a  red  he^t,  the  blast  ot  air  is  admitted, 
and  the  scoria  as  it  collects  is  removed.  When  the 
litharge  is  formed,  the  hcst  is  increased,  and  the  qnan* 
tity  becomes  greater,  and  Is  withdrawn  through  tlie 
opening  in  the  furnace,  V'  'lie  same  time  some 
lead  »"«  Tolaliljjcd.  'rowartis  tnc  end  of  the  pro- 
cess, the  litliarijc  which  comes  off  cuntains  a  sniail 
quantity  of  silver,  and  is  iliereforc  kepi  separate  from 
the  rest.  Afur  the  whole  of  the  litharge  is  removed, 
and  the  surface  of  the  metal  in  the  furnace  becomes 
bright,  a  quantity  ot  water  is  poured  on  ft,  lo  pratent 
the  metal  ti  orn  spirting,  which  ii  is  apt  to  do  when  con- 
gealing.   The  metal  thus  obtained,  is  subjected  to  a  si* 


milar  operation  for  about  five  hours,  in  a  smaller  furnace, 
and  at  a  higher  temperature,  by  which  it  is  freed  from 
the  lead. 

Silver  is  also  occasionally  procured  ftom  Ibe  silver 
ores  by  the  process  of  fu&ion.   The  procees,  as  carried 

on  in  France,  consists  in  mixing  the  ore  (which  con- 
tains native  silver,  sulphuret  of  silver,  iron  pyrites,  ar- 
senic Lnd  cobalt.)  with  lime,  the  sciiria  (.t  a  Ini  mcr 
operation,  and  slag  iroin  an  iron  furnace,  to  make  it 
more  fusible.  Galena  and  litharge  of  a  previous  pro- 
cess are  also  added.  These,  when  mixed,  are  expoaed 
to  heat  in  a  blast  famace,  along  with  charccMl,  hjr 
which  a  metallic  matter,  composed  of  silver  and  lead, 
is  obtained.  This  is  again  fused  with  litharge,  and 
the  metal  procured  ; '  yrwaids  subjected  to  the  pro- 
cess of  cupellation,  at  a  lemperaluie  higher  than  that  in 
tlic  other  instances,  owing  pciriiaps  to  ihe  presence  of 
iron,  which  occasions  a  considerable  loss  of  silver. 

When  the  ore  slao  contains  copper,  a  different  pro* 
cess  is  followed  for  prpcafing  silver  from  it.  The  ore 
la  mixed  with  another  ere,  containing  silTer,  iron,  and 
sulphur,  and  «Uh  the  scoriu  "i  :i  t  irmer  process.  The 
mixture  is  luscd  in  a  blasi  ;ju!jee,  and  the  sulphur 
unites  with  the  sUver,  wiih  the  lead,  a\u\  with  the  '.up- 
per. The  tnauer,  during  cooling,  separates  into  two 
parts ;  that  below,  amounting  to  about  one-fourtb,  ia  the 
silver  mixed  with  lead,  copper,  iron,  sulphuiv  and  arae» 
nie,  and  is  roasted  to  expel  the  tero  iaat  ingredieotB, 
and  to  oxidate  the  iron.  It  is  then  mixed  with  about 
one  and  a  half  of  rich  ore,  and  some  scoria,  ami  is  fused. 
Tfie  iii'-i  'tlic  matter  thus  obtained  is  oj^ain  loasted, 
and  fused  wuU  abuut  one-half  of  litharge,  and  as  much 
scoria.  Wlicn  cold  it  scpr^rates  into  three  parts,  1st, 
lead  mixed  witli  silver;  3d,  copper  and  silver;  3d, 
scoria,  *Un  containing  copper.  The  second  of  these 
is  melted  with  lead  and  copper  acoria,  and  afterwnrda 
with  litharge  and  scoria,  by  which  the  stiver  unites  with 
•I  f  lead.  Should  ihe  whole  of  the  copper  not  be  re- 
moved, the  inctal  muM  be  repeatedly  fused  ;  by  which 
not  only  the  copper,  but  the  other  icnpuritics  arc,  separa- 
ted. The  scoi  ia  of  this  process  is  kept  and  mixed  with 
ore  in  other  operations. 

£/<7tM/ion.— Silver  is  alio  aemelimeaaapifiMd  iron 
copper  by  the  process  of  cliquatien.  The  eliqaation  of 
silver  ore  is  performed  by  melting  tlie  alloy  of  copper 
and  silver  mixed  \»lth  lead,  or  with  litharge  and  char- 
coal. Fci  ];ji[josc  a  blast  furnace  is  employed, 
having  its  bouom  lined  with  charcoal,  beat  together, 
and  forming  an  inclined  plane.  When  the  furoace  ia 
kindled,  it  is  lilled  with  charcoal,  to  which  some  sco> 
ria  is  added,  which,  Iw  the  heat,  te  Riaed,  and  adheree 
to  the  aides  of  the  romace.  A  quantity  of  lead  and 
of  the  alloy  is  then  thrown  in,  and  afterwards  litharge 
mixed  with  charcoal  Atiother  f|UAntiiy  of  the  alloy 
and  litharge  ts  then  added,  and  lastly  some  lead.  By 
the  application  of  a  strong  heat,  these  substances  are 
Cased,  and  the  litharge  is  reduced  by  the  charcoal  the 
melted  matter  collects  at  the  bottom,  and  is  diawn  off 
into  moulds  lined  with  clay,  and  previoasiy  heated. 
While  the  meul  m  these  is  In  a  state  of  fusion,  a  bev 
•r  iron  bent  at  the  end  is  plunped  a  tittle  way  into  it, 
by  which  it  is  removed,  when  cold,  from  the  mould. 

The  loaves  are  then  placed  in  a  furnace,  on  bars  of 
iron,  and  separatcii  from  each  other  by  briclis.  By  the 
application  of  heat,  the  Jead  b  melted,  and  WWM  aleiig 
a  groote  in  the  lower  pait  of  the  iunwoef  vutying 
with  it  the  silver.  In  this  pert  of  the  proeeai,  greet 
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care  must  be  taken  not  to  raiae  the  heat  loo  high, 
other  rfiae  pari  ot  itits  copper  wUI  be  melted,  and  run 
out  with  the  lead.  When  the  lead  ceases  to  flaw  from 
the  toaresi  ttie  fir*  niust  Im  stopped)  after  which  tb« 
copper  M  left  in  tb«  «Uttt>  of  «  reddish  •poogf  mus* 
•till  reulning  a  miniata  qwndtjr  of  silver,  perhaps  not 
exceeding  half  an  ounce  in  the  lOO  pounds ;  they  are 
tht  relorc  exposed  10  beat»  bjr  which  a  Tnctallic  matter 
exudes  trom  them,  consisting  of  silver,  lead,  litharge, 
ar»eiiic>  and  scoria,  and  if  the  heat  has  not  been  cau- 
tWMily  wpplicd,  of  some  copper.  When  the  metal 
whlieh  csudcs  has  a  reddish  coloar,  the  process  mutt 
b*  Moined.  The  metal  procured  by  thii  opentioa  b 
fte«d  of  aoow  of  its  impurities  by  washing»  ind  is  then 
subjected  to  cupcllation.  Tho  copper  loft  i&  the  fur- 
nace is  nearly  pure. 

In  the  firit  part  of  this  process,  the  heat  must  be  less 
than  what  is  necessary  to  Dielt  the  copper;  and  by 
using  litharge  and  charooel  insteui  of  lead,  the  opera- 
tkn  k  expedited,  becauM  the  fithimet  beibre  it  is  re« 
daced,  proves  a  good  flux.  If  lead  be  employed,  it 
»bou  I  ni  uTi  ,  .1  li  ist,  to  two  and  a  half  times  the 
quaiuiiy  ut  toppti  ,  otherwise  the  whole  of  the  silvor 
wiil  not  be  extracted.  Oi>  the  conti-ary,  it  should  not 
exceed  four  times  the  quantity  of  copper,  otherwise 
psn  of  that  metal  will  be  carried  along  with  it  and  tho 
•ihreri  the  proper  proportioiM  therefore  are  between 
tinree  and  four  parts ;  the  exact  quantity  will  of  ooune 
depcntl  on  that  of  tlu-  ilvn  It  is  necessary  also,  that 
the  ore  contain  a  ccitaih  cjuantity  of  silver,  otherwise 
th.i-  pi  u ctss  15  loi  complete.  From  one  to  thrte-fim  tlis 
per  cent.  sg«m  the  beat.  Should,  therefore,  the  different 
ores  have  different  qWHItilies  of  this  metal,  they  must 
be  mixed,  so  aa  to  nt  h  eollocUon  which  cootaint  the 
proper  proportion  of  It.  ' 

In  Germany,  where  the  copper  alloy  contains  about 
three-fourth i  per  cent,  of  silver,  the  proportions  of  the 
substances  employed,  arc  three  ot  the  alloy,  and  eleven 
of  lead.  When  the  alloy  does  not  contain  so  much 
silver,  about  ten  of  lead  are  used.  If,  instesd  of  leadf 
lithaf|«  be  enptoyedt  ISO  oC  the  latur  must  be  used 
ht  each  100  of  the  former  that  were  requisite. 

Auay. — The  word  ass^y,  in  its  extended  sense,  means 
the  analysis  of  the  dilTcrcnt  metallic  ores,  with  the  view 
of  ascenaininv;  the  quantity  of  valuable  materials  which 
they  contain ;  in  its  more  limited  accepuiion,  however, 
end  kl  irtlirh  sense  it  is  usually  employed,  it  signifies 
Che  proeeea  f'4lowed  for  asccrtamipg  the  quantity  of 
goM  and  silver,  either  in  an  oie,  or  in  alloys  of  these 
metaJs.  In  a  still  more  limited  sense,  it  applies  only 
to  the  analysis  of  the  latter,  as  in  determinini;  the 
1U  ,r,iiiy  oi  Kold  or  silver  in  plate,  coins,  and  articles  nf 
jewellery.  The  a&say  of  ROld  and  silver  alloys  requires 
to  be  performed  with  very  (^reat  care,  as  it  is  done  on 
•  very  small  scale.  Before  a  piece  of  piaie  can  be 
■hHmpedi  ft  mint  be  assayed.  For  this  purpose*  befern 
it  is  finisKedf  it  is  t^ken  to  the  assay-master,  a  person 
in  the  pay  of  the  Company  of  Goldsmiths,  who  scrspes 
off  a  small  quantity  of  it  at  different  places  -  ttiese  he 
ediecta  together,  and  sets  aside  for  the  assay.  The 
•ame  is  practised  with  tha  Ahor  alloyi  siil»ittnd  lo  his 

When  treating  of  gold,  it  was  mentioned  that  it  sod 
silver  resist  the  action  of  heat  sod  air,  while  the  other 
metnis  with  which  they  are  alloyed,  are  oxidated  at  a 

i;i.>h  trriiprrauirc.  On  this  depends  the  .issnv  of  t'oltl 
aa«l  aiiver  alloys.  For  the  complete  success  of  this  pro- 


cess, it  is  necessary  that  the  quantity  of  base  metal  be 
large,  otherwise  the  attraction  between  the  noble  metal 
and  it  prevents  their  separation.  For  this  reason,  a 
qoantiqr  of  lead  is  always  mixed  with  the  tUoy.  The 
eepemtion  of  gold  and  silver  from  ether  metals,  by 
means  of  lead,  is  called  et0etfuiBii)  and  the  proce!>g  is 
perlormed  on  a  cupU  placed  in  a  muffle.  A  cupel  is  a 
dish  of  a  circular  or  pyramidal  shape,  made  of  bone- 
ashes,  and  having  a  small  depression  on  its  upper  snr> 
face,  into  whicli  the  ailoy  is  put.  A  muffle  is  a  vessel 
made  of  earthen  ware,  flat  below,  and  arched  «bove» 
open  at  one  end,  and  shut  at  the  other,  and  at  the  sides, 
except  where  it  is  perforated  by  small  Irales.  The  fur- 
nace employed  in  cupellation  is  one  in  which  a  strong 
heat  c.ui  III-  excited,  and  havin:;  a  Iiote  in  its  sides  for 
the  adiiuiisiion  of  the  muifli-.  W  hen  the  cupellation  is 
to  be  perlormed,  the  mutiiu  is  placed  in  the  funutCO,  In 
which  it  is  i^enerally  secured  by  luting.  The  fuRiaen 
li^n  kindled,  and  the  matka  and  cupels  ere  slowly 
heated.  When  these  are  red-hot*  the  anor,  beat  out  to 
a  thin  plate,  and  rolled  np  In  a  slieet  of  lead,  obtained 
by  the  reduction  of  litharge,  is  put  into  the  cupel.  To 
pixvent  the  air  which  enters  the  muffle  from  lowering 
ilie  temperature  (*1  thu  metal,  a  quantity  of  burning 
charcoal  is  put  at  its  mouth,  by  which  the  air,  previous 
to  its  entranco,  b  heated.  After  the  metal  is  put  in,  it 
veiy  aeon  melts,  and  emits  while  fumes,  and  a  qnandtf 
of  a  reddish  substance  is  formed,  which  b  absorbed  by 
the  ri;p(  1  This  is  the  lead  oxidatcc?,  cTirrying  along 
Willi  It  itic  nuiai  wuli  which  the  silver  is  alloyed.  As 
the  process  proceeds,  tlu  Iubl  I  metal  acquires  a  globu- 
lar farm,  and  its  surface  v%  atudded  over  with  me  lied 
litharge;  at  last  the  silver  acquires  a  beautiful  bril- 
liancy, which  is  a  proof  that  the  cupellation  is  fiaiahed. 
The  cupel  Is  then  allowed  m  cool  slowly,  to  prevent  thn 
contraction  of  the  outer  parts  of  the  metal  from  scatter 
iiig  about  the  internal  unconsolidated  portion.  The 
silver  is  then  taken  out  and  careiully  weighed. 

It  is  of  material  consequence  to  know  the  exact  quao* 
tity  of  lead  that  must  be  added  to  the  alloy,  for,  it  too 
little  be  used,  the  whole  of  the  beso  metals  are  not  ex> 
traetod,  wMcb  b  known  by  the  metal  left  In  the  cnpel 
being  fiat,  of  a  dull  colour,  and  adhering  to  the  dish. 
If  too  much  lead  be  employed,  the  litharge  formed  car- 
ries along  with  it  a  minute  quantity  of  the  noble  metal; 
accordingly,  if  Che  litharge  b«  again  subjected  to  cupel- 
lation, it  leaves  a  little  silver  oti  the  cupel.  To  ascer- 
tain the  quantity  of  lead  requisite,  roMcAoa^edfoa  were 
formerly  employed.  These  were  bars  of  alloys,  oon> 
Mining  diSbnuK  known  quantiliea  of  silver  and  copper, 
with  which  the  alloy  to  be  assayed  was  compared.  This 

iiir)(!t:  is  however  almost  abandoned,  the  ussay-master 
tru'iiiog  to  the  appearance  of  the  alloy,  the  ease  with 
which  it  is  cut,  its  mallca  lility,  and  the  colour  of  its 
surfoce,  when  heated.  It  is  <rf'  very  great  imporunce 
ebo  (0  atlend  to  the  heat  required.  If  the  heat  be  too 
strong,  part  of  the  silver  to  volatilised  \  if  too  low,  thn 
litharge  is  not  absorbed  by  the  cupel. 

If  the  process  of  cupellation  be  well  performed,  the 
button  of  metal  left  adheres  slif^htly  to  the  cupel,  its 
surface  is  brilliant,  and  quite  ciran.  and  it  has  a  glohu- 
lar  shape.  The  ailver  also  sometimi-k  prcsenu  a  lami- 
natad  Mfacinve,  which,  when  viewed  through  n  ml- 
croscope,  tppenn  omapaotd  of  scales  of  a  pontagoMl 
shape.  Thn  Is  a  good  test  of  the  purity  of  the  metal; 

for  >vhen  any  t-f  the  alioyinc:  mftnl  is  left,  the  surface 

is  quite  smooth.   Where  great  delicacy  is  required  in 
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dw  wuKft  two  portions  onght  to  be  wibjecied  to  cupel- 
latfan  at  the  same  time:  and  should  the  results  not 

agree,  the  operation  must  be  repeated. 

The  asbay  uf  silver  ores,  wiih  Uic  view  of  ascetiain- 
iiig  Uic  quantity  of  silver,  is  puvlorincd  nearly  in  the 
same  way  as  the  i  s suy  of  the  aiioy.  tor  this  purpose 
the  ore  h  roaaicd,  and  then  mixetj  with  litharge,  and 

iuickly  fused.  The  product  is  then  fused  with  black 
uxt  by  which  the  litharge  h  reduced,  and  the  lead  falls 
to  the  Ijottom;  carrying  with  it  the  other  riiCtals.  The 
metallic  builou  is.  afterwards  niixccl  wiili  the  proper 
cjuaniity  of  lead,  and  aubjecied  to  cupellaiion,  by  wluch 
the  silver  is  obtained  pure.  Should  the  ore  contain  gold, 
this  will  be  found  aloni;  with  the  dlvcr.  Thc&c  must 
thereSore  be  separated  by  the  process  of  parting,  de- 
scribed under  the  ass^y  of  gold. 

The  analysis  of  the  ores  of  silver,  with  the  view  of 
aiiccriaitiing  tlic  (juantity  of  all  the  ingredients,  is  per- 
formed chiefly  by  itie  action  of  nitric  acid.  Tliai  just 
described  is,  ho\«  ever,  the  one  usually  followed  in  tlie 
■Its. 

•tfsMjr  ^  Gold  Alloy:— The  aJBnity  between  gold  and 
silver  is  so  stRHtg  that  they  caiuiotbe  separated  eniirsly 

from  each  other  by  cupcllation,  uoleas  a  quantity  of  siU 
ver  be  added  ;  besides,  gold  is  frccjuently  alloyed  with 
copper  and  silver,  or  with  silver  alone,  as  in  some  coins 
and  iriiikels.  Tliis  makes  the  assay  of  i^old  more  com* 
plicated  than  tiiat  of  silver,  as  the  jjold  and  silver  roust 
also  be  separated  from  each  otlier.  In  general,  the  ul> 
ver  added  to  the  alloy  amounts  to  about  three  times  the 
quantity  of  gold*  though  some  recommend  that  enljr 
twice  the  quantity  should  be  employed. 

The  alloy  bein^  mixed  with  the  rctjuisile  proportions 
of  lead  and  silver,  is  placed  in  a  muffle,  and  the  cupcl- 
lation is  performed  in  the  same  way  as  with  silver. 
When  the  process  is  finished,  the  butioti  of  metal  is 
taken  out,  and  kept  in  a  state  of  fusion  in  a  crucible,  for 
mesa  tiaWf  bjr  which  the  whole  of  the  lead  is  expelled. 
It  is>  when  cold,  heat  into  a  plate,  again  made  red  hot, 
and  slowly  cooled.  It  is  afterwards  extended  into  a  thin 
leaf,  between  steel  rollers,  and  coiled  loosely  up,  in 
which  sutc  it  is  submitted  to  the  process  of  JlorMij', 
'  by  which  tlie  gold  and  silver  are  separated. 

In  the  cupellation  of  ^old,  the  heat  required  is 
stronger  than  ia  reauiaite  for  that  of  ^ver ;  and  there 
b  little  risk  of  making  it  too  high,  as  the  alloy  of  gold 
and  silver  is  not  rolatilizcd. 

As  in  the  cupcllaiiun  of  silver,  it  is  necessarj'  that 
the  due  proportion  of  the  metals  with  which  the  alloy 
is  to  be  mixed,  be  employed.  This  is  ascertained  in 
different  ways.  A  tolerably  accurate  idea  of  the  quan- 
tity of  gold  in  an  alloy  is  acquired  by  the  use  of  touch- 
nerdlet.  Of  these  there  are  four  diAcrent  kinds  t  U/, 
gold allofed  with  silver;  Stf,  gold  and  copper;  3</,  gold, 
with  two  of  silver  and  one  of  copper ;  4rA,  gold,  with 
two  of  copper  and  one  of  silver.  These^have  differcni 
quantities  of  gold  alloyed  with  them ;  they  arc  not,  how- 
ever, much  employed,  more  particularly  those  contain- 
ing copper,  as  the  colour  communicated  by  this  meul 
to  gold  does  not  diffsr  muck  finm  that  ^  tke  diObrent 
kiiida  of  copper. 

Another  method  by  which  the  quantity  of  gold  is 
estimated,  is  by  the  streak  which  the  alloy  gives  on 
the  darker  sorts  of  basalt,  or  on  black  pottery.  The 
streak  is  compared  with  those  };iven  by  touch  needles, 
whicli  is,  in  general,  made  more  distinct  by  the  stone 
being  pravioasif  wetted.  Occaaiomdlf  a  drop  ef  i^- 


trie  acid  is  put  on  the  streak,  and  by  the  cfTccrs  pro- 
iluced  on  it  the  quantity  of  gold  is  cbiimaicd.  liy  liie 
(litTuient  colours  communicated,  the  workman  acquires, 
by  experience,  an  idea  of  the  (]u.intity  of  gold  present. 
\V  iicti  the  proportion  of  gold  is  l^rge,  it  is  necessary  to 
add  a  little  munatic  acid  to  the  nitric  acid,  otherwise 
the  streak  is  not  affected ;  the  gold  seemingly  protecting 
the  other  metals  from  the  action  of  the  acid.  Accord- 
ing 10  Vauquclin,  the  best  acid  is  composed  of  98  nitric 
acid,  of  specific  gravity  1340,  2  of  muriatic  acid  1173, 
and  23  of  water.  When  this  acid  is  used,  ii  must  not 
remain  long  on  the  streak. 

The  quantity  of  lead  added  to  the  alloys  of  silver 
and  gold  is  differently  stated  by  different  assayera.  Ac* 
cording  to  the  expeiiments  of  Tillett  Hetiott  and  Mae- 
quer, 

1  copper,  s  silver,  require  40  of  lead. 
1  5  48 

1        as  90 

The  qtisntity  of  lead  necesiary  berca^g  with  the  sil- 
ver. Others  recommend  »  smaller  quantity  of  lead. 
The  proportion  of  lead  added  to  gold  alloys  Is  ncerly 
the  same. 

After  the  cupellstlon,  the  product  must  be  subjcci- 
cd  to  the  process  of  parting,  which  is  nearly  ihc  same 
as  has  been  described,  when  explaining  the  methods 
practised  in  the  purification  of  gold.  For  this  purpose, 
the  coil  of  metal  is  put  into  a  pear-shaped  glass  vessel^ 
with  two  or  three  times  its  weight  of  slightly  diluted 
nitric  add|  and  heat  is  applied,  by  which  the  acid  acts 
on  the  silver,  and  leaves  the  gold.  When  the  action 
hi?  ceased,  which  is  known  by  the  cessation  of  the  red 
fumes,  the  coil  is  left  corroded,  but  unbroken  ;  the 
fluid  is  then  poured  ofT,  another  ([iiantity  of  acid  is 
boiled  on  it  for  a  few  minutes,  and  again  decanted  off; 
the  vessel  is  then  filled  with  water,  and  inverted,  by 
which  tbecmi  falls  out  entire.  The  metal  is  afterwards 
subjected  to  a  high  icnnperaturc,  by  which  it  shrinks, 
and  at  last  forms  a  bution  of  resplendent  gold  ;  after 
which  it  is  accurately  weighed.  The  silver  in  solution 
is  obtained  by  the  immersion  of  a  piece  of  copper,  or 
by  the  addition  of  common  salt,  and  fusion  with  pearl 
ashes. 

It  is  of  great  consequence  to  be  ablOf  bf  easy  methods, 
to  separate  gold  from  metala  with  wliich  it  is  alloyed, 
when  these  are  in  large  proportion,  es  in  gold  laoe,and 

in  gilded  goods. 

In  bcparaiiiig  gold  fioni  gold  lacc,  the  metal  is  fused 
and  granulated,  by  pouring  it  into  cold  water.  It  is  then 
treated  nearly  in  the  same  way  as  has  been  explained  for 
separating  gold  and  silver,  when  the  former  is  in  small 
proportion. 

For  this  purpose,  a  quantity  of  the  granulated  metal 
is  mixed  wtth  one-eighth  of  flowers  of  sulphur,  and 

kt^;  '  in  a  state  of  fusion  fur  about  an  hour,  or  till  a  kind 
oi  iiashiiig  appears  on  its  sin  l'ace.  A  quantity  of  the 
granulated  inetal,  equal  to  about  oiic-sixlcenth  part  of 
the  weight  of  thai  fused  with  the  siitphur,  is  mixed  with 
one-half  its  weight  of  litharge,  and  one-eighth  of  ssn- 
divcr.  The  one-half  of  this  is  then  added  in  sneeeisive 
portions  to  the  fused  mixture,  which  is  well  stirred  on 
each  addition.  Af'-r  t;  !-!  i,  ;  rlded,  the  mixture  is  kept 
ill  the  fused  state  for  about  ten  minutes,  and  the  upper 
pait  of  it,  which  is  silver  in  union  with  suipliiir,  is 
icmovcd  i  the  reoMinder  is  ibcD  poured  into  grc&acd 
dones. 
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Tba  pcmim  rtimuntd  is  brought  to  m  slate  of  fttfiotH 
and  the  remainiog  half  of  the  inixtur«  ofaU^,  litharg« 
and  sandtTcr,  is  added  in  the  same  way  a*  above  described, 
and  'Ul-  j  roduct  is  poured  into  a  cone. 

Ai  the  bottoin  of  the  cones  a  metallic  matter,  com' 
posM  of  silver,  with  almost  the  whole  of  the  gold,  is 
collectcd>  Ttae  autaatance  abore  thia  atill,  bow«Ter«ra- 
triM  a  Httla  goM ;  it  iatherabrt  again  finad,  and  aamall 
quantity  of  an  alloy  of  equal  parts  of  copper  and  lead  is 
mixed  with  it,  by  which  the  whole  of  the  gold  is  sepa- 
rated,  or  collected  at  the  botUm  €f  lb*  «IIM  IDlO  wluch 
the  mixture  is  poured. 

The  different  portions  of  metal  procured  are  mixed 
aad  fuaed  with  ona'Cigbth  of  lead,  aoid  mated  in  the  aaoM 
way  as  belbre»  with  aolpbur,  the  mlstare  of  allof, 
litharge,  and  sandiver.  What  is  rolleced  is  then  fu^ed 
Mi'.ii  one'Sixteenth  part  of  suipitui,  di-A  kept  iti  that 
5'^[c  lor  halt  an  hour.  It  is  then  p>oured  into  the  cone, 
the  silver  and  suiphur  collect  at  the  top,  and  the  gold 
fiills  to  the  bottom.  The  sulphuret  of  silver  must  again 
and  agaiD  be  fuiail  with  aalpbUTt  till  the  wliola  of  th« 
gold  la  aepanied.  The  gold  colteetad  it  then  foiad 
with  onc-slxtcenth  nf  copper  and  granulated;  the  same 
quaiutif  of  sulphur  ii>  now  mixed  with  it,  and  the  mix- 
ture is  fused  for  about  a  quarter  of  an  hour,  and  then 
poured  into  a  cone.  The  gold  fotuid  at  the  bottom  of 
this,  ia  afterwards  pufifiad  ly  mlpbor  and  aDtioMnfi  as 
airndy  dcacribcd. 

In  gilded  copper  goods  the  quantity  of  gold  is  very 
trUmg,  stii?,  however,  it  is  of  consequence  to  separate 
it  from  the  other  metals  ;  this  is  done  in  (wo  ways  :  tst, 
The  gilded  metal  is  fused  and  granulated,  after  which 
it  is  again  fuised,  and  flowers  of  sulphur  are  gradoally 
added,  till  the  whole  becomes  dark-coloorad.  What 
cold,  it  isiednced  to  poar^,  aad  aoudganiated,  as  al- 
ready dcBCflbcd  when  treatini;  of  ib«,orca  of  gold.~By 
Xh'ii  means  the  mercury  combilWt  tllllt  tbO  goMf  ud 
leaves  sulphuret  of  copper. 

id.  The  metal  is  brought  to  a  state  of  fusion,  and 
about  an  equal  quantity  of  a  niaturc  of  litharse  and 
•vipbnrt  previously  fused  tovelber,  it  added  to  it,  and 
'  the  whole  is  well  stirred.  Charcoal  in  fine  powder  is 
tlMii  thrown  in,  in  small  portions  at  a  time,  the  mixture 
bciitg  constantly  stirred  with  a  copjicr  rorj  By  this 
■leaos  tbe  litharge  is  deprived  of  itsuxygen,  and  the  lead 
fidls  to  the  bottom,  carrying  the  gold  along  with  it. 

Tte  allor  of  tbeae  mctala  ia  tben  subjected  to  the 
peaeees  of  c«|te]latlati>  bf  whfeli  the  gold  ie  obiafaied 
pore. 

The  quantity  of  silver  on  plated  copper  goods  is  often 
so  great,  as  to  make  it  an  object  of  considerable  im 
portance  to  be  able  to  separate  this  metal  from  the 
copper. 

Tb«pfOG«sslbr  separating  silver  and  copper,  when 
Ike  fenoer  is  in  large  quantity,  has  been  already  ex- 
plained, but  the  proportion  of  the  I»tt«r  metal  in  jil.ited 
goods  is  so  great,  that  the  silver  cannot  by  these  mcaiis 
be  obtained  ironi  itirjn),  lieransi  tlity  '.■.ill  not  bear  lobe 
aitoycd  with  a  isuthi  tcni  quantity  of  lead}  recowM  must 
therefore  be  had  to  other  methods* 

Tbe  beat  a»o4e  of  sepMPsiiB«  copper  and  silf  or  in 
plated  goods  was  teeaiiincndeo  by  Mr.  Kelr.  This 
gentleman  ("iscovercd,  thnt  sn  acid  compn^cd  nf 
phuiicand  fti'.ric  acids  did  iiot  act  on  copper,  whiic  it 
dissolved  silver;  he  therefore  applied  tliis  to  the  sepa- 
raiicn  nf  'hrse  metals.    For  this  purpose,  I  lb.  of  oiue  is 

disKuh  t.i  II  »li>,  or  10  lb;cCftiii^vftc«Gid}.wldstheiM 
VouXill.  PaatX. 


of  •  BSiMle  hcsti  in  a  ghsed  esrilienware  disb.  neeesof 
tbe  goods  are  then  thrown  in,  and  the  heat  is  raised  to 
about  the  aoodth  degree.    When  the  whole  of  the  dilver 

is  dissolved,  the  fluid  is  poured  off,  and  the  metal  is 
precipitated  by  muriate  of  sods,  and  is  obtained  in  the 
usual  way ;  or  tbo  solotioo  is  diluted  with  water,  ami 
pieces  of  copper  are  iBinorsed  in  it,  by  which  tbo  silver 
IS  precipitated  In  the  metallic  form,  tbe  dihited  acid  act- 
ing on  the  copper. 

There  is  still  another  method  of  separating  silver froQk 
copper,  by  means  of  the  black  oxidoof  mSOpneM} whea 
the  silver  is  io  targe  proportion. 

The  piecess  consists  in  subjecting  thin  pieces  of  tho 
alloy,  BiNmiunded  bj  block  oxids  of  msngaaoaoi  to  to 
intense  heat,  by  which  the  metal  ia  melted,  and  s  blsck 
powder  is  procured.  This  is  irjisfH  with  three  uyac 
its  bullk  of  pounded  giecn  glass,  anil  again  exposed  to  a 
strong  heat,  after  which  the  silver  is  obtained  pure  at 
the  bottom  of  the  vessel.  In  the  first  part  ot  this  process 
the  silver  and  copper  are  oxidated,  and  in  the  latter,  the 
oxide  of  silver  ia  reduced  by  beat  oknot  wbercaa  ttae  oatkki 
of  copper  reqoires  tho  preaottce  of  ibflMllinoblo  nwRor 
for  its  raducaao. 

AUfMaai. 

Owing  to  the  infusibility  of  Pkdauin,  it  is  with  gTCtt 
diffifioliy  obiaioed  in  mass,  ao  OS  10  hate  it  la  a  state  fit 
to  lie  wrooght  into  dlflbrent  artlelea.  '  The  simplest  and 

the  cheapest  method  of  working  Platinum,  is  that  prac- 
tised in  France.  For  this  purpose,  tbe  grains  of  Pla- 
tinum arc  mixed  with  an  equal  weight  of  while  arsenic, 
and  one-third  of  pearl-ashes.  This  is  thrown,  in  suc« 
cessive  portions,  into  a  red-hot  crucible,  and  weil  atif* 
red  with  s  pJatinwii  red*  When  tbe  whole  is  in  s  state 
of  fusion,  the  emciUe  is  removed  from  tho  famace,  and 
thcmixun  e  is  allowed  to  cool.  It  is  then  taketi  rn>m 
the  pot,  aiiU  bruised,  and  again  subjected  to  a  sitiulai- 
process.  If  after  the  second  fusion  the  metallic  matter 
is  magnetic,  it  muat  be  a  third  time  treated  io  the  same 
way. 

After  thia  it  ia  mixed  with  an  equal  weight.of  white 
arsenic  and  a  small  quantity  of  pearl-ashes,  and  again 
fused  in  a  flat  esitbem  diaby  io  vhteb  it  Is  allofred  to 

cool. 

It  is  next  exposed  to  a  heat  in  a  muffle,  sufficient  to 
expel  the  arseidc,  hot  not  so  high  as  to  fuse  the  mix- 
tvre.  It  ia  then,  whan  hot,  plung^  into  oil,  and  the 
exposure  to  heat  and  imneraion  in  oil  repeated,  till  tbo 
whole  of  the  arsenic  is  driven  off ;  the  beat  being  gra- 
d  u  i  ly  1 1  creased  as  the  metal  becomes  less  fusible. 
After  the  arsenic  ia  expelled  as  completely  as  cao  be 
oflfected  in  tliis  way,  and  the  charcoal  of  the  oil  is  con- 
sumed, it  ia  digested  io  nitric  acid^  and  then  boiied  in 
water  to  semose  impaiMes.  Sereral  of  tbe  ploeoa  of 
metal  thus  obtained  are  put  together,  aad  then  exposed 
to  a  high  temperature;  iu  which  state  they  are  struck 
so  as  to  make  them  adhere.  The  mass  is  then  heated 
in  a  forge  attd  beat  on  au  aovii,  by  which  one  compact 
piece  of  metal  is  procured. 

Plalinam  obtained  fay  tba  above  process  is  not  pure ; 
It  contains  arsenic,  end  the  Jbreign  ingredieou  of  tho 
^-rsins,  by  which  it  is  not  so  capable  of  ataiKiing  an 
intense  heat,  or  of  resi&iing  tbe  action  of  chemical 
agents. 

Tbe  other  roetbeda  of  obtainiof  platinum  ia  by  redociog 
its  oxide  obtained  by  dissolving  tho  grniwlB  aitRMBa- 
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riatic  acid,  and  precipitating  by  muriate  of  attimonia. 
For  doing  this,  diiTerent  processca  are  followed,  though 
they  all  nearly  agrcL-  with  each  other. 
The  best  of  Uiese  is,  perb«p«>  that  recommended  by 

Mr.  Cook. 

It  consists  in  cxposin;^  i!ie  prcri pirated  oxide  to  heat, 
bj  which  it  is  reduced,  sttul  Uic  superfluous  muriate  of 
•mnonia  is  expelled.  About  halt  ;in  ounce  of  the 
i|longy  mass  obtained  is  thru  put  into  an  irun  mould,  and 
■queexed  together  by  a  wnoden  pestil.  After  this  another 
half  ounce  is  added,  and  in  tliia  way  the  operation  ia  con- 
tinued,  till  about  six  oitncca  are  iqueesed  into  the  mould, 
whi  h  ,\ri:  still  f.ii  thtr  rompi-tssLtl  by  u  strong  iron  screw, 
by  which  the  whole  ol  lUe  aii  is  expelled.  It  is  then 
laid  on  burning  charcoal,  and  exposed  to  a  hi^^h  teinpc- 
Tature,  and  when  hot  beat  on  an  anvil  till  it  is  of  unifurm 
density.  After  this  operation,  it  is  coated  with  a  reddish 
crust,  which  is  removed  by  covering  it  with  barms  and 
exposing  it  to  a  white  beats  it  h  then  weibnd  with  taav* 
riaiic  acid,  which  d issolvea the  foreign  in«tter,aiid  letm 

the  metal  resplctidt  ni. 

Platinum  thus  obtained  still  retains  Iridium,  which 
tras  precipitated  from  tlie  nitro- muriatic  solution  ;  it  is 
however  aufBciently  pure  for  the  mtnttfaeture  of  uten- 
nUa. 

Before  subjecting  Platinum  to  any  of  these  processea, 

the  grains  must  be  spread  on  a  table,  and  a  current  of 
air  from  a  bellows  must  be  passed  obliquely  over  them. 
By  this  ttie  ll);hter  pariiclei,  which  conuK  of  quarts  and 
iron  ore,  are  removed. 

OecarioiMlly  the  grains,  as  brouj^ht  to  Europe,  con< 
tiin  e  fliioutc  poitloo  of  gold.  This  may  be  got  from 
them  by  treating  them  with  a  email  quantity  of  nitre* 
muriatic  ji  :  "  To  the  solution  green  sulphate  of  iron 
must  be  added,  and  the  precipitate  ibrowo  down,  purified 
byfttdoB  with  nitre  and  borai. 

The  ores  of  copper  generally  employed  for  yielding 

the  metal,  are  the  sulphurcta.  Tli<  sc  m  ■  .  nought 
principally  in  Cornwall,  in  Anglcsca,  aiid  iti  Hun- 
gary. 

In  Cornwall,  the  ores  of  copper  are  broken  into  small 
fiece%  wUch  are  roasted  in  a  furnace,  somewhat  similar 
to  «  reverberetery  fiinmee»  having  a  very  long  chimn^ 
to  Inereeie  the  heat,  and  to  carry  off  the  sulphur  ana 
arsenic  with  which  the  ore  is  roasted.  During  the 
roasting,  which  continues  for  about  twelve  hours,  the  ore 
is  fretjuently  stirred,  so  as  to  expose  the  whole  of  it  to 
the  flame.  It  ia  then  put  into  a  small  furnace  of  the^ 
same  form,  and  brought  to  a  stale  effusion,  occaaionally 
mined  with  a  little  limoi  to  increase  the  fuaibilily.  Aa 
the  Impntittn  collect  at  the  top,  they  are  raked  ont, 
end  put  into  oblotig  moul  's,  in  which  they  are  allowed 
to  cool.  They  then  form  a  harti  mass,  which  is  used 
in  building.  The  fused  copper  is  drawn  out  tlirotigh  a 
hole  in  the  lower  part  of  the  furnace,  which  was  stopped 
by  eky,  mixed  with  a  little  coal,  to  pieventilAem hard* 
'  ening.  Fresh  qnantitica  of  the  routed  ore  ere  then  ptii 
in,  and  the  proccae  is  in  thie  way  carried  on  for  a  coo- 
siderable  lime. 

The  fused  copper  is  conveyed  into  vessels  suspended 
in  a  well,  through  which  a  stream  of  water  runs.  Uy 
this  means  the  metal  is  reduced  to  the  granular  state. 
It  ii  atlll,  however,  ioipnr^  being  mined  with  sulphur 
and  wMDiOk 


To  free  it  from  these,  the  metal  is  repeatedly  subject- 
ed to  heat  in  a  rcverberatory  furnace,  and  each  time  put 
hito  the  well.  During  these  processes,  the  slag  cotlccta 
on  the  surface  of  the  fused  inetal ;  but  as  this  comains 
a  considerable  quantity  of  copper,  it  is  kept  anil  tinned 
with  the  fresh  ore,  prevaMs  to  ita  being  put  into  the 
furnace. 

Tiie  copper  after  this  is  kept  at  a  low  red  heat  for 
two  days,  and  is  then  repeatedly  fu^ed,  and  cast  into 
moulr'.s  about  14  inches  in  length.  I',  is  lastly  put  into 
the  refining  furnace,  with  a  litlte  ebarcoali  in  wbicii  it  ia 
again  fused.  If  aRer  this  it  bear  the  hammer,  it  la  fit 
for  sale.  When  the  fused  copper  is  cast  into  the  moulil-^, 
the  purest  part  ot  it  rises  to  the  top,  and  may,  \theB 
cold,  be  easily  separated  from  the  restt  by  a  blew  of  n 
hammer. 

The  copper  ores  of  Angiesea  are  wrought  nearly  in 
.the  same  way.  The  ore  there,  after  being  reduced  te 
fragments,  is  put  Into  a  kiln,  the  laes  of  which  termU 

nate  in  a  close  chamber.  Heat  is  then  applied  to  ilic 
ore,  and  the  sulphur,  which  sublimes,  is  carried  through 
the  flue,  and  condenses  in  the  chamber.  I'resh  quan- 
tities of  the  ore  are  from  time  to  time  introduced, 
and  the  nesting  is  in  thta  way  kept  op  for  aevcral 
montha. 

The  poorer  part  of  the  ore  only  is  smelted  in  Angle* 

sea,  the  richer  portion  being  exported. 

The  smelting  of  the  ore  ia  carried  on  in  a  scries  of 
rcverberatory  furnaces,  havinjr  tall  flues  to  incrca'-e  the 
drau|bl.  In  these  the  ore  mixed  with  a  little  coal- 
dust  is  fused,  and  puriBed  by  repeated  fusions.  By  ihi& 
means,  twelve  hundred  weight  of  the  rossied  ore  yield 
about  one-burth  of  a  hundred  weight  ofmsllsable  moial  $ 

and  each  charge  of  the  furnace,  which  is  aboM  twelve 
hundredweight,  is  finished  m  live  hours. 

In  Hungary,  the  copper  ore  is  treated  in  the  same 
way,  but  the  purification  of  the  metal  is  accomplished 
by  meana  of  lead.  For  this  purpose  the  meial  is  fused 
inn  furnace*  and  about  ene^twelAb  or  one^fifteenth  of 
lead  is  addei^  which  forms  a  acoria  along  with  the  im- 
purities of  the  copper.  This  is  removetl  as  it  is  formed, 
and  the  copper  is  left  in  its  pure  state,  aficr  which  It  is 
kept  fused  for  some  time.  'l"o  ascertain  wlien  the  whulo 
of  the  impurities  of  the  copper  have  been  removed,  the 
workman  takea  out  a  little  of  the  melted  metal  on  the 
and  of  a  smooth  iron  rod.  If  the  metal  be  pure*  thin 
fitlts  off  when  it  is  dipt  into  cold  water. 

The  purity  nfthc  metal  is  also  known  by  the  redness 
of  the  scoria,  liaai  of  the  impure  copper  being  always 
dark  coloured. 

The  thin  sheets  of  copper  used  in  the  arts,  arc  pre- 
pared when  the  metslis  In  &  state  of  fusion  in  the  fur« 
nnee.  For  this  purpoie,  when  the  whole  of  the  impu- 
rities hsve  been  removed,  the  metal  is  stlowed  to  coot 

10  rt:,;r  i'5  point  of  congelation.  A  wet  broom  is  then 
drawn  al>.»ng  its  surface,  by  which  mean^  a  thin  layer  of 
it  is  made  to  pa&s  into  the  solid  state.  This  is  removed, 
and  immediately  plunged  into  water,  by  which  it  ac* 
quires  a  fine  red  colour ;  and  the  process  is  repeated 
till  the  whole  ia  formed  into  thin  abeets. 
'  Copper,  in  a  state  of  oonsldersble  purity,  is  some* 
times  procured  from  the  springs  which  cuntuin  the  sul- 
phate of  this  metal.  With  this  view,  pieces  of  iron  are 
put  into  the  water,  by  which  the  cojiper  is  prccipiuted, 
owing  to  the  superior  airuiity  of  the  iron  lor  the  acid, 
aided,  perhaps,  by  a  galvanic  sctlon.    When  the  w  hole 

of  ibe  iron  is  disanlved,  the  inatinr  depeailed  is  nifced 
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Ml,  and  is  fused  in  a  fafti»c«,dilh«r  iknoor  nisad  iritli 
•one  of  the  poorer  copper  ore. 

The  depodt  obtuMd  m  (hb  WAfi  vbeo  ftteed  «lone» 

commonly  yields  about  50  per  cent,  of  copper. 

^ttaij  of  Copfier  Orr«.<— The  Msay  of  copper  ores  may 
be  made  either  in  the  dry  or  in  the  humid  wayj  Iht  former, 
boweTer,  when  the  sulphureit  are  employed,  is  tiuper- 
fect  \  but  when  any  of  the  oxides  or  carbooates  are  to 
be  aaaajedt  Uiia  moibod  ioawer*  very  welL  The  ore, 
after  beiii^  redeced  to  powder,  b  laixed  with  cherooel, 
and  exposed  to  a  slrong  heat  in  a  crucible,  removing  the 
sctjria  as  it  is  farmed.  A  :  ilieore  contains  other  metals 
besides  copper,  tliis  pruceis  must  be  repeated  several 
tiroes  before  we  obtain  it  pore.  These  ores  are,  how- 
ever, seldom  emptofsd  In  metellar|]r }  it  b  Mcessary, 
tbcrcfoie,  to  have  reeeune  to  etber  neaiN,  lo  Mcertaio 
tlie  valae  tX  thofe  wMeh  are  uaed  to  yield  Copper.  For 
this,  ihc  ore  mnsf  he  di^^csied  in  muriatic  acid,  to  which 
a  little  nitric  jli  I  is  added,  by  which  we  obtain  the  dif- 
ferciit  metals  I  I  di  lution.  Tiom  this  the  copper  may 
be  procured,  cither  oxidated  or  in  the  metallic  form,  the 
other  metals  io  tiM  aolutioq  baiog  previously  separated. 
LMdi  if  prewntt  nMf  be  tbrowo  dowo  bjr  snipbate  of 
toda  tod  iron,  by  the  addition  of  nnmoina  m  ezceaa. 

The  quantity  of  copper  may  then  be  asccrt;iincd,  cither 
by  prccipiiaiiiij;  it  by  sub  cai bonatc  of  soda,  or,  wliich 
i*  better,  by  the  immersion  of  a  plate  of  iron.  For  tliis 
purpose  the  solution  is  diluted  with  water,  and  a  piece 
flf  polished  iroo  b  put  ilMl  Wliich  soon  becomes  co* 
oered  witb  e  coatbg  of  eopper,  and  ee  the  daconpoai. 
lion  proceeds,  the  metal  la  deported  in  dun  pbtet. 
When  the  whole  of  if  i<5  ■^^.cj^a rated,  it  is  collected,  w.i  h 
cd,  and  weighed.  Towatd^  the  end  of  the  process,  itie 
fluid  should  be  bmicdf  wbidi  bcman  the  •eparation  of 
Uie  M^per. 

For  obtainbg  the  copper  in  this  way,  it  is  necessary 
that  we  hate  the  metal  diaaoived  io  muriatic  or  autphu- 
ric  edd,  for  the  nitrate  of  iron  ^erated  by  the  decom- 
position of  the  nitric  acid  solution  is  itself  liable  to  be 
«)ecomposed  by  heat.  If,  therefore,  the  copper  be  dis- 
solved  in  nitnc  acid,  the  suhition  must  be  evaporated  to 
dryncaa,  and  the  residue,  dissolved  io  muriatic  acid, 
•gain  evaporated  and  dissolved  in  water ;  or  the  metallic 
ingredients  of  the  nitric  acid  aoiution  may  be  precipi- 
tated by  potassa,  and  the  precipitate  dissolved  in  muria- 
tic acid.  Imo  cither  of  these  solutions,  the  plate  of  iron 
is  immersed.  Zinc  i»  sometimes  employed  to  precipi- 
tate copper,  but  as  this  separates  iron  also  if  present,  it 
M  Ibhb  to  fallacy.  Even  if  the  solution  do  not  contain 
ifVHl,  yet  VL  there  be  an  excess  of  acid,  and  the  zinc  itself 
contain  that  metal,  it  will  £rat  be  dbaolved  by  the  acid, 
and  then  precipitated  by  the  anc ;  for  this  reason  ill  use 
is  imprnptr.  Occasio;irilly  the  precipitated  copper,  be- 
fore it  is  weighed,  is  mixed  with  oil  and  borax,  and  sub' 
jocted  to  heal  in  a  crucible,  by  which  it  is  frec(t  from 
HBporitb%  and  the  metal  ia  thus  obtained  in  its  pure 
•laie. 

Mtay  of  Cofifier  AUoy.  Perhapa  there  b  no  metal, 
the  alloys  of  wliicb  are  more  nuraerolia  and  more  useful 
than  tiiosc  of  copper.  It  is  of  consequence,  therefore, 
to  be  able  by  analysis  to  ascertain  the  proporiiuos  of  the 
■ngredbnu  which  they  contain,  ll  mtist  be  remarked, 
however,  that  though,  by  the  aid  of  chemistry,  we  can 
Mcettaia  with  pvcciaioi^  not  eoly  tbe  bgredbnta,  but  the 
proportions  of  thi:  substances  contained  in  tbeae  alloys, 
yet  we  often  fail  in  forming  an  alloy  poaaeaaed  of  all  the 
prBpcitb^«ftlMftai)bj«eie4towaljr«b.  Tfabdep«ida» 


in  a  great  measuse,  on  the  difference  in  tbe  purity  of  tbe 
meula  which  we  employ ;  a  slight  diffbrence  in  tbeaf 
causing  an  alMratbn  in  the  propertbs  of  the  alloya  which 

they  form.  The  assay  of  these  ores  is  also  useful,  as  it 
enables  us  to  procure  from  them  the  metals  in  their  se- 
parate state.  This  is  cbbfly  pnKliaed  witb  the  vbw  of 
obtaining  the  copper. 

Tbe  most  important  of  the  albya  of  copper  are  those 
with  tiiu  Tint  *bcn  added  to  copper,  renders  it  harder, 
more  sonowis,  and  more  foaible:  hence  it  is  employed 
in  the  formation  of  bell-mct'>il,  and  the  other  useful  alli  y  n 
of  copper.  When  copper  is  alloyed  with  tin  in  the  pio- 
ponion  of  100  of  the  former  to  about  8  or  12  of  the  lat- 
ter, it  forms  ibe  metal  employed  in  the  manufacture  of 
ordnance.  BveUM,  and  bell-metal,  are  composed  of 
about  luo  copper  and  from  10  to  SO  of  tin,  to  which 
occasionally  a  little  zinc,  and  sometimes  alto  aotimiAiy  b 
added. 

When  the  tin  »i  m  Idrgcr  |j:  (■;)■:):  tioci,  as  about  30  of 
copper  lo  ubout  15  of  tin,  Ihi:  -y  is  speculum  metal. 
Which  is  very  hard,  and  admits  of  a  &ne  polish.  With 
this,  a  little  zinc,  silver,  and  arsenic,  areauxcd. 

When  the  alloy  consists  only  of  copper  and  tioi  wo 
have  an  easy  way  of  .separating  tbeie  metala.  Tin  vet 

only  is  more  easily  oxidated  by  heat  and  air  than  cop- 
per, but  tlie  protoxide  of  the  former  metal  has  ihc  pro- 
perty of  depriving  the  protoxide  of  the  latter  of  its  oxy- 
gen, by  which  it  is  reduced.  We  have  only  therefbro 
to  subject  the  alloy  to  heat  lo  ebtab  the  oopper  b  hs 
metallic  brm>  In  this  process  we  do  not  procure  tbo 
whole  of  tbe  copper  existing  in  the  alloy ;  besides,  if  wo 
apply  the  licat  by  ^vhich  the  metah  ;irc  oxidated  tuo  long, 
the  tin  aiuucis  more  oxygen  from  the  an  ,  and  docs  not 
thus  deprive  the  protoxide  of  copper  of  its  oxygen. 
Thus  Fourcroy  found,  that  when  he  exposed  an  alloy  of 
M  of  copper  and  30  of  tin  to  heat  aod  air,  till  tbof 
ameoMed  to  104,  54  psrta  of  copper  wero  ohtafawd  hf 
afterwarda  iobjectbg  the  whole  in  a  covered  vessel  to 
a  high  temperature.  When,  however,  100  parts  of  the 
same  alloy  were  heated  with  access  of  air  till  they  in- 
creased to  1 17,  a  very  minute  quantity  of  copper  was  ob- 
tained from  them  by  tbe  subsequent  heating.  Accord* 
ing  to  Fourcroy,  when  copper  is  to  be  obtained  by  the 
method  Just  maatboed,  the^  alloy,  aupposbg  h  omik 
poeed  of  80  copper  aod  90  tin,  shoatd  be  heated  in  tbe 
air  till  !t  gain  about  6  or  7  parts  in  weight,  and  then 
subjected  to  a  high  temperature  in  clo<se  vessels.  ^V^hcn 
the  alloy  has  been  too  much  oxidated,  it  m  js  be  trxxed 
with  tbe  due  proportion  of  alloy,  and  then  exposed  to 
a  Ugh  temperature,  by  wUch  a  largo  qatnlity  of  metallie 
copper  will  be  procured. 

Occasionally  a  little  nitre,  or  bbek  oxide  of  manga- 
oese,  is  rn I >:l  J  Vrifh  tijr:  j i loy,  by  which  the  oxidation  ia 
more  spucUtly  .iccum^ii^ltcd.  Some  ^l;iss  or  salt  should 
also  be  added,  lo  increase  the  fusibiliiy  of  the  oxide  of 
tin  formed,  and  thus  allow  the  metallic  copper  to  fall 
.to  the  bottom.  Tbe  roost  accurate  experiments  on  thia 
subject  on  a  large  scale,  are  those  of  Pelletier  and  Dar- 
cet,  which  were  done  by  exposing  the  alloy  to  heat  and 
air,  and  by  the  addition   if  bljck  (ixnlc  <j\  manganese. 

In  one  of  these,  4CO  ib.  ui  alloy,  knuwn  to  be  com- 
posed of  60  copper  and  40  tin,  were  heated,  and  con- 
stantly stirred  till  they  increased  to  425  lb,  %  oc. 
These  were  added  to  800  Ib.  of  attoy  brought  lo  a  stats 
of  fusion  b  a  reverberatory  (tKoaco,  «tid  the  mixture 
conatantiv  atbt^  dutfog  90  minuiea,  aod  oocaaioDally 
afwrwaiva  lor  9  bwrs.  The  fused  ncMl  waa  ihep 
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drawn  cfF,  and  anioiintcil  to  761  lb.  12  oz. ;  7  lb.  4  or.  of 
meul  were  also  obuiited  during  the  iriats  to  ascertain 
hsparitj,aodtbe  acori*  yielded  64  lb.  more,  making  tn 
•II SS3  tb.  i  thst  111  yttf  muif  fo  prntu  of  copptr  from 
the  100  of  alloy,  vhicb  oontained  80  of  ilin  metal. 

In  another  experiment,  800  lb  of  alloy  were  melted  in 
the  furnace,  and  J5  lb.  of  oxide  of  mingantsc  were  added 
to  them.  The  mixture  was  then  well  btirred,  mid  in  two 
hours  afterwards  15  lb.  more  of  manganese  were  thrown 
in, «  ^n^r  quanlitj  being  added  every  two  hours  till 
tha  vliote  amounted  to  100  lb.  md  tbe  fiiaioa  and  occa- 
rionl  itSrring  wcr«  conUnaed  during  (en  houra.  At  the 
expiry  of  this  lirnc,  the  copper  was  drav^ti  off,  and 
amounted  to  S'2u  lb.  that  is,  65  per  cent-  of  the  alloy  em- 
ployed. The  scuria  still  retained  a  good  dnl  of  COppBT* 
but  this  was  not  extracted  from  it. 

When  the  alloy  contains  silver, it  maybe  assayed  by 
dissolving  it  in  oUric  acid,  precipitating  the  ailtrer  by 
muriate  of  soda,  ami  tlw  copper  by  a  plate  of  iron. 

TTff, 

Different  methods  are  fullowcd  in  reducing  the  ores 

«run. 

The  ore  which  is  procured  from  the  nuDea  of  Coro- 
wall,  after  being  hand'dretted,  i*  ffoed  from  impurities 
by  stamping,  as  has  been  described  under  gold,  after 
which,  it  is  roasted  in  a  rcverberatory,  t<>  drive  off  the 
sulphur,  part  of  which,  however,  is  acidified,  and  unites 
with  the  copper  and  iron  of  the  ore.  The  ore  is  again 
irasbed,  by  which  it  is  nearly  freed  from  all  Imporities  { 
itift  then  mized  with  one-fifth  of  its  balk  of  culm,  and 
SQb|ected  to  heat  in  a  rcverberatory  for  about  six  hours, 
durmg  which  the  oxide  of  tin  is  reduced,  and  the  metal 
collects  at  the  bottom,  covered  with  a  black  scoria.  The 
tin  is  then  drawn  off  into  a  shallow  pit,  in  which  it  it 
freed  from  the  scoria  which  collects  on  its  surface.  It 
Is  then  taken  out  with  ladles,  and  poured  into  moulds. 

The  metal  thus  obtained  is  afterwards  exposed  to  a 
gentle  heat  in  a  small  reverberatory  furnace,  by  which 
the  purest  part  of  it  melts  first,  and  is  drawn  ofl".  This 
forms  grain  tin;  what  is  teft  behind  is  common  tin, 
which  contains  a  nMll  portion  of  ironi  copper,  and  ar> 
senic. 

Tbe  water  employed  in  the  second  washing  of  the 
•ro  CODlainsa  considerable  quantity  of  sulphate  of  cop- 
per, on  which  account  it  is  kept  and  decomposed  by 
iron.  The  scoria  separated  from  the  tin,  when  drawn 
from  the  leverberatory,  retains  a  good  deal  of  the 
metal — it  Is  tborefbro  stamped  and  msltad  along  with 
tbe  ore. 

The  stream  tin  atone  of  Comwalt  is  melted  in  a  dif- 
fitreM  way.  As  the  ore  la  in  a  powdery  state  when  pro- 
cured.  It  is  submitted  to  a  stream  of  water,  by  which  a 

great  deal  of  the  impurities  are  removed.  It  IS  aftoiV 
Wards  bruised,  and  passed  throut^h  wire  sieves. 

It  is  then  thrown,  with  alternate  quantities  of  char- 
coal, into  a  blast  furnace,  in  which  it  is  reduced,  and 
escapes  through  a  channel  at  the  bottom  into  pits}  tbe 
scoria  being  removed  as  it  colleet%  *>mI  thvoini  again 
Into  the  fiimace. 

The  metal  is  tl  r  n  put  Into  a  large  iron  pot,  in  which 
it  is  kept  fused.  When  in  this  &iaie,  pieces  of  charcoal 
are  plunged  into  it,  which  cause  a  fresh  quantity  of  sco« 
ria  to  be  separated.  The  metal  is  then  tried  by  remoT* 
Inga  <|iisiitity  in  a  ladle,  and  pouring  it  into  the  pot.'  If 
it  appear  blight  like  silver^  md  of  unifimii  conustenco} 


it  is  pure.  After  tUa it ia poutod loto  moulds,  and  Corms 

good  grain  tin. 

•4§mif  In  aasayingan  ore  of  tin,  it  is  first  redocod 
tp  coacaa  powdor,  and  then  washed,  to  free  it  from  ea  rthy 
matter.   If  it  contain  arsenic,  which  is  known  by  its 

emitting  the  odour  of  garlic  when  fused  before  the 
blow  pipe,  it  must  be  exposed  to  heat  with  charcoal,  till 
the  vu pours  of  arsenic  cease  to  be  emitted.  Wtiat  re- 
mains is  then  mixed  with  pitch  atid  saw-dust,  subjected 
to  a  strong  heat  in  a  crucible.  Hoed  with  charedal.  Th^ 
metallic  button  coUeetsdat  the  bottom  is  tin. 

Lead. 

The  only  ore  of  lead  from  which  the  metal  is  estraet* 
ed  is  galena,  the  smelting  of  which  is  very  simple. 

The  ore  t^fter  being  brought  from  the  ndne  is  Aaiuf- 
dretted,  by  which  it  is  freed  as  much  as  possible  of 
impurities.  What  remains  ii  then  washed,  lo  removo 
still  farther  any  extraneous  mLii'.cr,  rin  l  ii  put  into  a  rc- 
verberatory furnace,  where  it  js  speedily  made  red  hot. 
When  in  this  state  it  is  frequently  stirred,  and  when  it 
bci^ins  to  become  toft,  tbe  heat  is  raduced  till  the  wbolo 
of  the  sulphur  is  expelled.  The  fire  is  then  made  brisk* 
by  which  the  lead  is  melted,  and  collects  at  the  bottom. 
A  Httle  lime  is  then  thrown  in  to  thicken  the  scoria,  and 
the  lead  is  drawn  off  into  oblong  moulds;  a  sufficient 
heat  is  s^in  applied  to  the  scoria,  by  which  another  por- 
tion of  lead  is  procured.  The  lead  obtained  in  the  first 
operation  is  considered  the  best,  as  it  is  more  malleable 
than  tbe  other. 

.^taojr  — The  ssmy  of  galena  is  very  simple.  It  may 
be  done  either  in  the  dry  or  the  humid  way. 

The  lead  ore  is  first  reduced  to  powder,  and  then 
di(;ested  in  diluted  nitric  acid.  To  the  solution,  after 
filtration,  sulphate  of  soda  is  added,  which  throwadown 
the  sulphate  of  lead  :  100  gr^yi  lead. 

Or,  the  ore  is  first  maaiedf  and  then  fused  with 
thrice  its  weight  of  black  flust  and  covered  with  salt. 
The  metallic  button  at  the  bottom  of  the  vomal  Is  tho 
lead,  containing  the  other  metals  presnt  In  tlw  OffS^ 
which  however  are  in  very  small  quantity. 

Should  the  ore  contain  silver,  the  metallic  button 
thus  obtained  must  be  subjected  to  cupeliation,  or  H 
may  be  distolved  in  nitric  acid,  and  mvriato  of  aoda 
added  to  tbe  aolution.  The  precipitate  must  then  be 
dit^ested  in  weak  nitric  acid,  which  will  dissolve  the 
muriate  of  lead,  atid  leave  the  silver  ;  100  of  tbo  pmel>> 
pilate  afler  thts,  when  dried,  ^7s.3  of  silver. 

Arseide  very  frequently  exists  with  other  metals. 
It  is  not,  however,  used  in  the  metallic  state  in  the  arts. 

The  compoiirn!  nf  il  !^r  :i'- rally  i  m ployed  is  the  white 
oxide,  or,  as  it  is  commonly  called,  white  arsenic,  which 
is  frequently  obtained  in  the  proCOSaes  tor  ostnBtin|f 
other  mctsls  from  their  ores. 

White  arsenic  is  obtained  by  subjecting  the  arsenic 
ores  to  heat,  in  large  cast  iron  boxes,  to  which  flacs  are 
closely  luted.  These  are  heated  by  flues  from  a  fur- 
nace. When  red  hot,  about  1 5  lb.  of  the  ore  are  thrown 
in,  and  when  the  whole  of  the  volatile  matter  has  sublim- 
ed, another  portion  of  ore  isptit  il>,  and  the  process  it 
ceatioQod  for  about  IS  hows,  during  which  time  abont 
ISO  lb.  of  tbe  ore  have  bean  employed.  What  is  col- 
lected to  the  Bma  of  tb«  boxes  ia  hMrfkon  off  by  tam- 
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mm,  and  l«  litcd  horn  anjr  fbreiga  matter  •dfwrin^ 
to  it. 

Another  preparation  orarscnic  mucl)  used  in  the  arts, 
is  yellow  orpinicnt,  wliich  is  procured  in  the  same 
vayi  ibe  ore  being  previously  mixed  with  hall'  its 
vei((ht  of  sulphur. 

McMiUk  traenic  i§  aauly  obiained  from  tk«  vhito 
•Kid«t  by  heating  it  with  cariwiwceoii*  nutter;  tho 
tobUmcd  metal  bciiit;  condensed  in  cool  receivers. 

jlaiay  cf  Anetiic  Off.— Tlit;  iiu)!>t  acturajc  method 
of  assajini;  an  utc  oi  dr^Liiic,  is  tli.it  poiiucd  out  by 
Cbeocvizt  which  cotisisis  in  ucidifying  the  arsenic, 
■ad  predpttatiog  it  by  a  salt  of  lead.  Far  this  purpose 
tba  ore  ia  treated  with  nitric  acid,  ao  aa  completeir  to 
acidify  tiie  anenic.  Pntaaaa  ia  then  added,  and  after* 
wards  nitrate  of  lead,  which  throws  down  a  precipitate, 
which,  after  exposure  to  a  low  red  hcai,ntust  lie  weigh- 
ed, ir  it  is  entirety  aoluhto  to  altrie  acidi  100  of  itsSS 
of  metallic  arsenic. 

If  uny  of  the  precipitate  is  not  soluble  in  nitric  acid, 
it  ia  aui|i)iaM  of  teadi  tbe  acid  of  which  ia  ibrmed  by 
Iheactioo  of  the  nitHe  acid  on  the  aulphor  of  tbe  ore. 
The  weight  of  is  left,  after  the  action  of  the  nitric 
acid,  will  indicaic  that  of  the  precipitate  dissolved. 

A  mofc  easy  way  of  assaying  the  ore,  tiiou^h  not 
quite  so  accurate,  but  sufficiently  so  for  the  purpo«e9 
Of  art,  is,  to  dissolve  the  ore  slowly  in  muriatic  acid, 
•a  vhieb  a  little  Mtiic  acid  ia  added,  la  thia  way  the 
•letal  ia  dbiol^,  and  the  aulphar  ia  ML  The  qiian* 
tity  of  this  iiKViratrs  that  of  the  ananici  100  ^Kong 
cquivmlent  to  about  1;>S  of  metai. 

CitbaU. 

Cobalt  is  Ml  ymcnred  in  ita  aaatallic  state  for  tbe 
parpueca  of  art.  The  preparation  of  it  in  general  use 

ia  the  oxide.  Two  difTerent  kinds  of  this  are  cmployctl, 
zsfTre  and  smalt;  the  former  of  which  is  the  oxide 
mixed  with  a  quantity  of  vilrifiable  earth  ;  the  latter 
is  tbe  oxide  which  is  brought  to  the  state  of  glass  by 
being  oatpoaad  to  heat  with  some  fusible  subsunce. 
Theae  ara  prapaiad  Id  Saxciw,  ia  BolMiDiat  Sileaia» 
and  Lemln.-  That  from  the  wmer  la  conaidercd  tbe 

best.  To  prc|j3rc  ^ifTrc,  '.lie  ctbnh  ore  is  exposed  to 
heat  by  means  of  the  tl^mtt  tit"  wood,  which  ii  made  to 
play  on  it.  The  vapour  arising  from  the  ore  is  convey- 
ed through  a  long  flue,  in  which  it  is  condensed.  Af- 
ter tbe  vapours  have  ceased  to  arise,  the  ore  ia  removed 
and  reduced  to  powdari  and  a  aecond  time  exposed  to 
'  lieat.  It  is  again  redaeed  to  fine  powder,  and  passed 
through  sieves}  aiKi  after  this  is  nvxcd  with  powdered 
flints  moistened.  In  this  state  it  tornis  zaiTre.  Smalt 
is  pi^pared  by  mixing  the  oxide  of  cobalt,  obtained  in 
tbe  above  process,  with  about  equal  parts  of  potushc& 
and  powdered  flints.  Tbe  mixture  is  exposed  to  heat 
in  torge  pots,  and  freqaanlly  atiiredt  wlMk  io  the  foaed 
mte,  during  10  or  IS  hours.  It  ia  tlm  taken ovt  ia 
ladles,  and  dropped  into  cold  vratcr,  by  widah  it  ia  aikcr> 
wards  more  easily  reduced  to  powder. 

The  powdering  of  amalt  is  performed  by  large  stone 
rollers,  inclosed  in  caaea  of  wood.  When  reduced  to 
powder,  it  is  of  a  fine  blue  colour,  and  is  soraetiana 
called  axure  blue.  It  is  employed  not  only  in  the  arts, 
1o  impart  its  colour  to  aubttances  with  which  it  ia  fiiaed, 
but  likcv-Lc  in  vaahiogt to  pravcnft  liocB  fitonabacon- 
ine  yellow. 


ing  4  parts  of  aoialti  9  of  nitre,  aad  f  of  charcoal.  The 

rr  i  Iiieof  the  deflagration  must  be  again  subjected  to 
a  biiiiiiar  process,  and  afterwards  fused  with  3  pans  of 
black  flux.  The  product  of  this  operation,  weiyhiti^ 
about  one-fifth  of  the  smalt,  is  mixed  with  one*sixth  of 
its  weight  of  nitre,  aad  tha  aanao  quantity  of  black 
oxide  of  maofaaaaa,  and  axpoaad  to  a  ttroog  liaat  in 
a  covered  croelUe  lor  about  ao  hour.  By  thia  proeeaa 
it  is  freed  fiom  iron;  it  still,  however,  retains  a  small 
cjujniity  of  arsenic  ;  or  the  product  of  the  dellagration 
may  be  dissolved  in  nitric  acid,  and  carbonate  of  po- 
tassa  added  to  ttic  solution,  as  long  as  a  brownish  pre- 
cipitate is  thrown  down;  when,  however,  the  precipi- 
tate blla  of  a  violet  coloar,  tbe  addition  of  the  aalt  naust 
be  dlseontinaed.  By  thia  meant  we  get  quit  of  the  Irani 
and  leave  the  cc>h;tit  in  union  with  nitric  acid.  The 
iiiliate  is  then  exposed  to  heat,  the  acid  is  expelled,  and 
the  oxide  may  be  reduced  by  fusion   with  black  (lux. 

these  procesica  cobalt  is  obtained  sufficiently  pure 
for  many  purposes. 

dtfaaeyi— >The  aaaay  of  cobalt  ore  may  bo  porformedi 
though  not  with  great  accuracy,  in  the  dry  way.  Tha 
ore  is  mixed  with  saw-dust,  mifl  roasted  to  expel  the  ar- 
senic, and  the  residue  afiei  .Vduiis  expose:!  to  an  intense 
hcut  for  about  15  minutes,  with  its  own  wcij»ht  of  a 
mixture  of  carbonate  of  potassa  and  tartar.  The  mciai* 
lie  button  collected  bclow  is  cobalt.  The  scoria  of  this 
operatioo  cootaiua  a  canaiderablo  quantity  of  nwtals 
tho  whole  of  the  cUbeU  ia  tborafbra  aoi  proeurad,  and 
it  is  even  doubtful  if  bf  this  «M«B»  the  whale  of  tba 
arsenic  ia  expelled. 

Mtrcury. 

Different  methods  are  practiaed  for  procuring  mer- 
cury from  ita  ores  %  they  are  howaver  ail  very  simple. 
In  Spain  the  rinaabar  ia  collected  and  divided  into 

three  portions. 

1st)  The  richest  pari  of  ;hc  ore. 

Sd,  That  which  contains  less  metal. 

3d,  Tba  powder  of  the  two  first. 

Theae  ara  anpoaad  to  beat  in  a  furnace,  by  which 
the  mercury  is  expelled.  The  fumaee  employed  ia 
this  opci.i'jon  is  of  a  particular  construction.  It  con- 
sists ui  a  long  horizontal  building,  divided  into  an  un- 
der and  an  upper  compartment,  by  a  grating  of  iron. 
On  this  are  placed  Hat  rough  stones,  over  which  ore 
No.  3.  is  first  put,  and  then  ore  No.  1.  A  layer  of 
««  Nok  S.  ia  placed  above  this}  and  on  the  top  of  tba 
whole  ia  laid  ore  No.  9.  made  into  a  aort  of  bricks, 
with  clay  kneaded  and  dried.  Wood  is  then  kindled 
in  the  lower  cusnpartment  of  the  furnace,  by  which  the 
moisture  is  driven  off.  The  fire  is  then  -continued  till 
the  sulphur  begina  to  burn ;  after  which  the  heat  ex- 
cited by  the  Combuation  of  the  sulphur  is  sufficient  to 
volatiliaa  tha  mavenry*  which  ia  coDdanaad  ia  tha  re- 
eetver  attached  to  tM  Atrnue.  Along  with  the  mer- 
cury there  is  collected  a  quantity  of  sooty  matter,  r.'hich 
is  removed  by  placing  the  metal  on  an  inclined  table. 

In  this  process  there  is  a  considerable  loss  of  mer- 
cury, aa  the  aooty  matter  which  ia  thrown  away  re- 
tdna  a  great  deal  of  tbe  metal. 

Id  Germany,  the  finer  part  of  the  ore  ia  aepartfad 
from  the  coarser  part,  and  is  reduced  to  powder.  It 
is  then  mixed  with  about  one-fifth  of  slaked  lime,  aad 
put  into  iron  retoru,  each  of  which  holds  about  one- 
half  CWt.  Fran  40  to  fO  of  thtaa  an  Intilt  into  a  fur^ 
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nace,  and  have  receivers  adaptc;!  lo  them.  Heat  is 
applied  to  the  retorts,  by  irhich  watery  vapour  i» 
mt  £rtt  expellei).  The  recdvers  are  ibCD  Iute4  bf 
netnt  of  cltji  «nd  the  mercury  which  ceom  over  m 
condensed  in  tbem.  Bf  thU  proeett  100  Ibi,  of  ore 
yield  from  6  lo  lOoz.  of  mercury. 

^»*ay.— The  assay  of  Uic  ore  of  mercury  is  very  simple. 
Cinnabar,  the  ore  usually  employed  for  yielding  the 
metal,  is  reduced  to  powder,  and  digested  in  nitro- 
muriatic  acid,  composed  of  one  of  nitric  «nd  three  of 
mariaUe  Bcidi  dUitted  with  wttert  till  the  whole  of  the 
aoluble  metier  ia  extracied.  Carbonate  of  potassa  it 
then  added  to  the  solulion,  and  the  prcripitatc,  after 
being  dried,  is  mixed  will)  bin(>-black,  atxl  exposed 
to  licat  in  a  retort,  to  which  a  receiver  is  adapted.  By 
this  meana  the  mercaiy  is  expelled  in  the  metelUc 
state. 

The  oiee  of  mercury  which  cootain  'tilver  are  aa- 
sayed  in  the  same  way,  so  as  lo  ascertain  the  quan- 
tity of  mercury.  The  insnluble  residue  is  then  rn  ist- 
ed,  lo  Orivc  oft'  the  fiulphur,  after  which  it  is  iiiixcci 
with  twice  its  wei^;l\t  of  pearl-ashes,  and  again  cx- 
poaed  to  heat  in  a  crucible.  The  product  ia  then 
diiseated  in  muriatic  acid,  which  diaaolret  the  alkeli» 
Mil  leavea  the  aiUer  in  its  roeialiic  state. 

A  more  easy  way  of  attayinfi;  the  mercurial  ores  ia 
to  reduce  tlicm  to  powder,  and  to  mix  'hem  with  one- 
iourii)  pari  of  lime,  and  as  much  iron  filuigs,,  am!  then 
expose  tlicm  to  heat  in  an  iron  or  earthenware  retort, 
by  wliich  the  mercury  ia  expelled,  and  ia  collected  in 
ft  treceiver. 

Mmganete, 

Manganese  is  not  used  in  the  arts  in  its  metallic 
slate.  The  black  oxide,  which  is  a  native  production, 
aoawcrs,  wiihoul  any  preparation,  all  the  purposea  for 
which  the  mctftl  ia  employed. 

The  ores  of  sine  used  in  metallurgy,  are  calamine 
and  blende.  From  ihcse  the  metal  is  procured  l>y  a 
very  simple  process.  The  ore,  after  being  band-dress- 
ed,  lo  free  it  from  forei^  roatteiv  ia  mated,  by  which 
the  sulphur  of  the  former  and  the  acid  of  the  latter 
are  expelled.  The  product  is  then  washed,  by  which 
the  lighter  mauc  i  is  separated,  and  the  heavy  part 
which  remains  i:i  ir.ixcd  with  one-eighth  of  its  weight 
of  charcoal.  The  mixture  is  next  reduced  to  powder 
in  a  mill,  in  which  state  it  ia  pat  into  the  pots  to  be 
amelted.  The  pots  in  which  the  smelting  ia  perform- 
ed memble  oil  jara  in  ahape.  Throogh  the  bottom  «F 
each  there  paaaes  a  lube,  the  upper  end  of  which  ter> 
minalcs  by  an  open  moutli  near  ihe  top  of  the  pot,  the 
lower  end  (i;ocs  ilirougli  the  floor  of  the  furnace  into 
water.  The  pots  are  filled  lo  the  upper  end  of  the 
tube  with  the  mixture  of  ore  and  charcoal,  and  an  in- 
tense heat  is  applied  to  them,  by  means  of  a  furnace. 
As  the  ore  ia  reduced,  the  zinc  ia  volatiliaed,  and  ea- 
capes  through  the  tube  into  the  water,  where  it  is  coiw 
dcnscil  ill  the  form  of  (^loimlea.  These  are  afterwards 

melted  and  cast  into  moulds. 

Zinc,  as  thus  procured,  is  not  pure;  it  almoet  al- 
«  ays  contains  iron,  manganese,  araenic,  ami  Copper. 

To  free  it  from  those,  it  ia  again  melted,  and  then 
««U  stirred  aloi^  with  sulphur  and  filt,  the  brmer  oT 


which  combines  with  the  foreign  metals,  and  leaves  the 
zinc  nearly  pure,  while  the  laiier  preveota  thia  metal 
from  being  oxidated. 

M9ay — The  assay  of  doc  orea  niaf  be  porfbmed 
in  two  different  ways. 

The  simplest  is.  reducinij  the  ore  hy  charcoal.  For 
this  purpose,  after  being  freed  trunk  impurities,  it  is 
roasted,  to  drive  off  the  sulphur.  It  is  then  mixed 
with  one>half  its  weight  of  charcoal  in  powder,  and 
espoaed  to  a  atrong  heat,  for  about  an  hour,  in  an  earthen 
retort,  the  mouth  of  which  termimtea  in  water.  The 
cine  Condensed  in  the  water  and  in  the  neck  of  the  retort 
is  collected  and  wcii^hed. 

l*he  second  mctlioUui  as!>ay  is,  to  expose  to  a  strong 
heat  for  about  an  hour  the  mixture  of  ore  and  char- 
coal, in  a  covered  crucible,  with  alips  of  copper,  by 
which  means  the  two  metala  unite.  After  the  pro- 
cess ia  finished,  the  product  is  washed,  and  the  weight 
which  the  copper  has  acquired  indicates  tbe  quantity 
of  sine  Id  the  ore. 


Bismuth  occurs  natite  and  mioenliaed  by  oxygen 
and  aulpiiur,  and  ia  very  eaaily  obtained  from  its  ores. 
When  native  bismuth,  and  the  ozitic,  are  employed  to 

yield  the  metal,  tluy  art;  merely  exposed  to  litai,  in 
contact  with  fuel,  generally  in  sUailuw  piU  uug  in  the 
earth.  The  metallic  matter  which  collects  at  the  bot- 
tom ia  then  mixed  with  an  equal  weight  of  Uack  8us, 
aiid  put  into  a  crucible,  and  covered  whb  commob  salt, 
to  about  the  depth  of  haif  an  inch.  A  strong  neat  ia 
applied  for  a  ahort  time,  by  which  lite  mixture  fuses, 
and  the  bismuth  collects  at  the  t>oTtom  o(  the  pot. 

liisicad  of  the  above  process,  the  oie  is  sometimes 
mixed  with  half  its  weight  of  borax  and  of  pounded 
glssa,  and  subjected  to  heat  in  a  crucible  Imcd  with 
charcoal. 

When  the  sulphuret  of  the  metal  ia  employed,  it  ia 
first  routed  by  a  gentle  heat,  to  drive  off  as  much  of 

the  hvilphur  as  possiaie.  Alter  thi-,  it  i-  mixtd  with 
black  flux,  and  suiijccied  to  heat,  covered  wiili  com- 
mon salt,  as  in  the  first  process. 

Bismuth  obtained  by  these  different  processes  con- 
tailta  in  general  lead,  silver,  or  cobalt,  provided  thesd 
were  present  in  tbe  oi«}  it  is  aufficiently  pure,  however* 
ibr  meet  purposes.' 

jittay. 

The  assay  of  the  ores  of  bismuth,  with  the  view  of 
ascertaining  the  quantity  of  that  metal,  is  pcrfomicd  by 
means  of  nUrtc  acid.  The  ore  ia  diasolved  in  this  acid, 
diluted  with  floe'half  its  weight  of  water,  by  the  aid 
of  heat.  To  the  solution,  a  lar^tc  quantity  of  water  ia 
added,  by  which  oxide  of  bismuth  is  precipitated.  The 
fluid  after  filiration  is  then  evaporated  as  far  as  pos- 
sible, without  causing  the  deposition  of  any  of  its 
ingredients.  Muriatic  acid  is  then  a  dcd,  and  the  pre- 
cipiute  is  digested  in  nitric  acid.  With  the  solution 
thus  obtained,  a  large  quantity  of  water  ii  mixed,  and 
the  whole  of  the  oxide  of  bismuth  is  thrown  do  n 
Tnis,  wiih  the  former  precipitate,  is  then  fused  wiiti 
black  flux,  by  whlcb  the  bitnath  is  procured  ia  the 
metallic  state. 

If  the  ore  contain  silver,  the  precipitate  thrown  dowa 
bjr  muriatic  acid  wili  become  black  on  ex|iea«ra  to  light. 
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To  asceruin  the  quantity  of  thu  metal  present  in  the 
on,  the  residiw  of  the  precipitatei  after  the  dieculon  in 
nhric  acid,  must  bo  .waabcd,  and  then  espoted  (o  a  red 

ktat,  100  gr.  of  it  =  75.3  of  silver. 

Or,  the  metailic  button,  obtained  by  the  fusion  of  the 
ore  Vfiih  black  flux,  may  he  subjected  lo  cupcllation,  by 
which  the  base  metaia  will  be  oxidated,  aad  absorbed 
bf  th«  disb,  and  tbe  ritver  vlU  be  left 

The  sulphuret  of  antimony  is  the  only  ore  of  this 
n.i  Lal  tliai  is  used  in  commerce.  This  is  purified 
merely  by  fusion,  in  which  state  it  is  usuallj  employed 
in  the  arta.  For  porffying  ilw  aalpbureti  two  nctliods 
afo  enmlorcd. 

I»r,  The  ore,  after  l»eio|;  brokent  and  freed  as  iriacb 
a«  possible  from  atony  matter,  is  put  into  a  large  cru- 
cioie,  in  the  bottom  of  which  there  irt  a  small  hole. 
From  this  there  proceeds  a  tube,  wiiicli  passes  through 
tbe  furnace  in  which  the  crucible  is  placed,  and  teiini- 
aates  in  a  reierroir.  As  the  heat  is  applied,  the  sul- 
pbmct  foMe,  attd  runs  tbroveb  the  tube  into  tbe  reaer* 
Mt&tt  whOe  tbe  stony  matter  tt  left  in  tbe  crucible. 

W,  The  fragments  of  the  sulphurct,  after  being  freed 
from  the  earthy  ingredients,  are  put  on  the  hearth  of 
a  rcvcrbcraiory  furnace,  and  covered  with  charcoal. 
Thty  are  then  brought  to  the  fluid  state,  while  the  fo- 
reign ingredients  float  on  the  surface,  and  are  removed 
b]r  Jadlea.  When  fluid,  tbe  tulpburet  i*  poured  into 
UMMiM*,  in  wbicb  state  it  Ibrna  eoounao,  or  crude  an* 

llmo:,  y 

Fiuiii  die  cruiic  antimony  the  metal  is  procured  by 
difTereni  processes.  The  first  of  these  is,  by  whut  is 
called  *cor\/icaHon.  Fur  thia  purpose  8  parts  of  finely 
powdered  sulphuret  are  mixed  with  6  of  crude  tartar 
and  3  of  mtre,  aad  tbe  mixture  ia  tbrovu  io  auocessive 
pertlona  into  a  red«hot  pot.  When  the  rettel  it  nearly 
filled,  it  is  r^v^rcd,  and  a  strong  heat  applied  to  it  for 
about  fsiil  iiti  hour;  the  fused  mallei  li  then  either  al- 
lij\.  cu  to  tool,  or  it  is  poured  into  a  conical  iro  i  v  s  .;  I, 
greased  io  the  inside,  in  wbicb  it  separates  into  different 
nyers ;  the  upper  consisting  of  scoriae  of  alkaline  iwt> 
ter  and  oside  of  aotiinoDj }  the  lover  one  of  aatbnoiqr 
la  In  metallie  suite. 

It  has  'iccn  recommended  by  ivnc  to  deflagrate  the 
nitre  and  tartar,  previous  to  (he  suipf\uret  being  mixed 
with  them;  as,  I  <  '  x-.tr  the  us*  of  the  nitre  is  to  aci- 
dify tbe  sulphur,  it  is  best  to  mix  the  whole  of  the  sub< 
stMicae  tOBMhert  nrii  tbea  to  deflagrate  then.  In  ihia 
pieeete  il  la  neceseaiy  to  avoid  using  an  cseeia  of  tartar 
and  nitre,  otherwlte  not  only  the  expense  is  inereesed, 
Lot  leas  nif  ta!  i  o'ltaincd.  The  pro(K>rtions  abOfO  Stat- 
ed arc  v<\vi:  !.i:nn_iy  found  to  answer  best. 

The  scconil  inctlKul  ot  reducing  the  sulphuret  is  by 
roasting  The  ore,  reduced  to  small  pieces,  is  placed 
en  the  hearth  of  a  revcrberatory  furnace,  and  heat  is 
appiied  to  it,  bf  wbicb  tbe  sulphur  i«  consumed,  and 
tbe  antimony  fs  oxMsted.  In  this  part  of  the  process 
it  is  necessary  that  the  heat  be  at  first  slitjh'.  rrhcrwise 
the  sulphurct  runs  inio  cakcs.  As  the  sulphur  i<i  con- 
sumed, and  tilt  fusibility  diroix^ishcs,  the  residue  is 
brought  to  a  red  heat.  When  it  ceases  to  emit  the 
odour  of  sulphurous  acid,  the  roasting  is  stopped,  and 
IIm  oxide  is  removed.  In  this  sute  It  still  contains  e 
null  quantity  of  sulphuret 

DiBwHtt  meUwde  ere  ftikved  bf  procoiinf  the 


meul  from  the  oxide.  It  is  soneUmee  mixed  with  one 
half  itt  weight  of  crude  tartar,  end  exposed  to  a  strong 
beat,  in  cofered  vessels,  bjr  whleb  tbe  oxygen  of  the 

oxide  unites  with  the  carbon  of  the  acid  of  the  urtar; 
and  the  metal,  in  a  atate  of  fusion,  falls  to  the  bottom  of 
iliL  vessel.  There  is  also  formed  a  compound  of  the 
antimony  with  the  sulphuret  of  potassa,  which  is  ge- 
nerated by  the  union  of  the  alkali  of  the  tartar  with  the 
BUlpbur  contained  in  tbe  oxide.  Tbe  quantity  of  metel 
obtained  by  this  process  emonnte  i»  ebout  fo  per  cent, 
of  the  oxide  employed,  end  100  of  the  sutpbnret  yield 
about  70  of  oxide. 

Another  method  of  procuring  antimony,  is  hy  melting 
the  oxide  along  with  fat  and  charcoal.  When  the  mix- 
ture is  in  a  state  of  fusion,  nitre,  in  the  proportion  of 
about  1  01.  10  tbe  pound,  is  gradually  added.  Tbe 
whole  b  then  poured  out,  end  allowed  lo  cool.  By 
this  means  more  of  tbe  oMUl  Is  procUTCd  than  by  tbe 
above  process. 

The  third  method  of  obtaining  antimony,  is  by  add- 
ing some  body  as  a  metal,  which  unites  with  the  sul- 
phur. For  this  purpose  iron  is  always  employed.  In 
decompoi^g  tbe  sulphuret  io  this  way,  8  parts  of  iron, 
ia  smaJl  pieces,  are  bested  to  whiteness  In  a  crucible; 
16  parts  of  coarsely  powdered  sulphuret  are  then  a  Ided, 
and  the  vessel  is  covered  for  a  short  time.  When  the 
whole  is  ill  fusion,  3  parts  of  nitre  are  gradually  thrown 
in,  and  the  product,  after  a  short  time,  ia  poured  into 
greased  cones,  which  must  be  gently  struck  from  time 
to  time,  as  tbe  matter  coosolidetes,  lo  cause  the  metal 
to  fell  to  the  bottom.  When  the  whole  has  become 
solid,  about  10  parts  of  antimony  are  found  in  the  ves- 
sel, which,  however,  stdl  retains  iron  aud  sulpliur.  To 
free  it  from  these,  it  must  be  again  melted  %v;tl;  pirts 
of  nitre,  and  'i  of  sulphuret,  which  must  be  repeated 
twice  before  the  antimony  is  obtained  pure.  Prom  18 
of  sulphuret  8  of  metal  are  procured  by  ibis  prooess. 

JitMp  ^  the  Sulfihuret, 

Sulphuret  of  antimony,  besides  sulphur  and  at^timo- 
ny,  contains  also  lead,  iron,  copper,  atony  matter,  and 
occasteoally  silver.  The  assay,  with  the  view  of  as* 
certaining  the  quantity  of  antimony,  is,  however,  essilv 
perfiinned,  by  digesting  the  sulpbbret'  in  nitric  ecld. 
After  the  action  has  ceased,  the  solution  is  poured  ofiP, 
and  the  insoluble  residue  is  dissolved  in  nitro-muriatic 
acid.  To  the  solution,  a  large  quantity  of  Water  is  add- 
ed* and  the  precipitate  thrown  down,  is  mixed  with 
twice  its  weight  of  crude  tartar  and  a  little  nitre,  and 
expoMd  to  beat,  by  which  the  antimony  is  obtainsd  in 
the  metallie  sute 

METALS.  The  metals,  if  we  except  the  bases  of 
the  alkalies,  and  earths,  are  distinguished  by  hardness 
and  tenacity,  ci  L^it  specific  gravity,  opacity,  and  pectt* 
liar  brilliancy,  genenilly  termed  meuliic  lustre. 

The  properties  of  the  metals  have  been  already  de- 
acribed  in  tbe  article  CuxHisTmT-  At  the  time  when 
that  ardcle  was  vrhteo,  they  amounted  to  sr. 


1  Iron. 

Copper. 

Lead. 

Zinc. 
5  Tin. 

Sifercnry. 

AntiBony. 


10 


Arsenic. 
Mangi 
Gold. 
Silver. 
Platinum. 
Iridium.. 
Oemittm. 
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Is  Rhodium. 

Pulladiuia. 

Bismuth. 

Cobalt. 

Nickel. 
90  Molfbdena. 

Tellurium. 


Chromium. 
Tiiiuiium. 
Tungsten. 
9§  TMitalwiB. 


n  Unaii 


Since  then,  three  new  meuls  hare  been  discovertdt 
and  an  account  has  been  givto  of  m  fourth,  ot  the  es« 
iMence  of  wbicht  however,  conudcnble  douhtsaM  en- 
let-iained. 
The  three  flnt  tre  Selenium, 
Cadmium, 
Wodanium. 
The  other  is  Vestium,  or  Siriuin. 

The  sulphur  procured  from  the  pyrites  of  Fahlun, 
when  employed  in  the  preparation  ol  sulphuric  acid, 
was  oliscrvcd  liy  Bjiiu';:i'  'i  ''i  Icivc  a  rcitdish  brown 
substance,  which,  by  some  chcmisui,  was  supposed  to 
contain  arsenic ;  on  which  account  the  u&e  of  the  py* 
rites  of  Fahlun  wet  diftcontioued.  fierzclius  hea  nib* 
jccted  this  brown  matter  to  aoalfsls,  and  hti  dhcorer- 
ed,  that  besides  iron,  copper,  k  a  1,  zinc,  tin,  mercury, 
and  arsenic,  it  contains  a  pcciiUar  aubstancc,  possessed 
of  metallic  properties,  '^i  Lrh  he  has  fjivcn  the  name 
oi  selenium,  (from  sclene  the  moon,)  to  rccal  its  ana> 
logy  with  tellurium,  which  it  very  much  reeembk-s. 

BerseliuBi  in  bit  aaefyais  of  the  brown  matter  left 
alter  the  preperation  of  mitphurie  acid,  digested  it  in 


nitro-murialic  acid  Wnic 


111; luric  acid  were 


then  added  ;  and  the  mixture  wiin  filtered,  by  which 
sulphur  and  sulphate  of  lead  were  separated.  To  a 
portion  of  the  61tered  fluid  ammonia  was  added,  which 
threw  down  a  precipitUe,  which,  when  heated  with 
potasduntit  was  deoonq^med  with  ignition.  This  pre- 
cipttate  was  partly  abnibte  in  water;  ^e  eolutloti  ae- 
quired  a  brown  colour  ;  and,  on  tlie  addition  of  nitric 
acid,  deposited  a  reddish  substance,  wiiich,  when 
brought  in  contact  with  flame,  conimunicated  to  it  .> 
blue  tinge,  and  emitted  the  odour  ol  horse  raddish. 
Thift  made  Bcrzclius  suppose  that  it  contained  tellu- 
rinn  i  but  be  aftsrwarda  found  that  it  wia  ceuaed  bj 
the  new  metal  When  the  fluid  wulcb  had  yielded 
the  precipitate  on  the  additiutt  of  ammonia  was  sub 
jected  to  distillation,  a  yellowish  liquid  was  rollectcd, 
which  contained  sulphurous  acid,  and  deposited  a 
brown  powder.  A  black  substatice  was  sublimed  into 
the  neck  of  the  ntort  The  fluid,  when  boiled,  de- 
poeited  more  of  the  brown  powder*,  and  the  anbliniatet 
when  weahed,  aflbrded  the  aatne  matter.  These  were 
selenium 

To  procure  selenium  free  fioia  lUc  other  substances 
contained  in  the  pyrites,  Bcrzelius  passed  sulphuretted 
hydrogen  through  the  fluid  obtained  by  filtration,  afier 
the  digestion  of  tlw  MlbsUUlce  in  nitro-mui-iatic  add. 

«  Bjr  this  meansiMi  onuq^e^olaured  precipitate  was 
produced*  whieh  was  treated  with  nltro-muriatie  acid. 

5  Water  was  added  to  the  aolutioD»  whIeh  occasioned 
a  copious  white  precipitate. 

e  This,  when  heated  to  redness,  yielded  a  chrystalline 
sublimate,  having  a  strong  acid  tasie  ;  and  when  sub- 
jected le  boat  with  soda  and  borax,  it  left  a  metallic 
bnuon,  poiseasing  the  properties  of  tin.  It  was  there* 


fore  an  osU  «f  tin,  in  union  with  the  sublimed  hcadi 
which  Bcrseliua  found  waa  an  acid  of  seieaium. 

d  To  the  liquid  from  which  the  above  precipiute 
was  obiainedi  muriate  of  barjrta  waa  added,  whkh 
threw  down  the  sulphuric  acid.  The  fluid,  afUr  fit. 
traiion,  being  subjected  to  heat,  afTrrded  a  white  cbrys- 
taltiue  sublimate,  and  a  whitish  mailer  was  left  behind. 

e  The  sublimate  {d)  was  an  acid  having  a  metallic 
taste,  communicated  to  u  oy  mercury  j  for  when  pre- 
cipitated by  potassa,  it  yielded  mercury  OQ  the  apnll- 
caiion  of  beat.  What  remained  was  potasia  in  ubmd 
with  the  acid. 

y^This,  when  mixed  with  -muriate  of  nrnrronia,  and 
distilled,  first  yielded  water  iad  anmiumj..  Scleniuoi 
then  sublimed  in  small  quantity.  The  residue,  when 
washed,  left  a  coarse  browu  powder,  which  was  sele- 
niomt  and  which  was  auMioied  to  free  It  from  inipv- 
rities. 

jr  The  substance  left  afker  the  dist9tatian  (rf)  was 

found  to  consist  of  baryta,  mpprr,  nnd  fin,  :n  union 
with  the  acid  of  selenium,  aiul  ol  ar:>ciuaic  ok  baryta. 

Sijleiiiun^  is  of  different  colours,  according  to  the 
modt  iit  wiiich  it  is  prepared.  After  being  fused,  it 
has  a  deep  brown  colour,  and  metallic  lustre.  Whea 
ajfowed  to  cod  sfowlf ,  its  aurfoce  becomes  rough.  In 
the  former  case,  the  fracture  is  eooclioidal,  and  pre- 
sents the  appeaianrr  nf  !cnrt  :  in  the  latter,  It  ia  gtlDU* 
lar,  and  resembles  a.  piece  ot  toaalt. 

When,  on  the  contrary,  selenium  is  precipitated  from 
some  of  its  combinations,  it  assumes  a  cinnabar-red 
colour ;  and  in  some  particular  cases,  the  colour  ap- 
proaches that  of  gold.  When  selenium  is  in  powdet% 
It  is  red;  hut  when  pounded,  it  sticks  together,  and 
becomes  grey. 

The  specific  gravity  of  selenium  is  4.3.;.  It  a 
bad  conductor  of  caloric  ;  a  small  piece  of  it,  which  is 
heated  to  near  the  fusing  point  at  one  end,  may  be 
held  by  the  other  end  in  the  hand.  It  is  a  very  im- 
perfect coodactor  of  efoctricii)r  i  and,  what  is  remarli- 
able,  it  hos  not  been  made  electric  bf  friction. 

When  -if  Icrr.tim  i<;  heated  to  313°,  it  becomes  semi« 
liquid,  aniJ,  a  It-w  degrees  higher,  it  fuses.  As  it 
I  ii  Is,  it  becomes  semifluid,  and  tiu n  p.isscs  into  the 
solul  form  When  semifluid,  it  may  be  drawn  into 
fine  threads,  or  beat  into  plates,  which  when  thin,  are 
transparent.  These,  when  viewed  1^  tmnsnitted  light* 
are  red,  by  reflected  light  thcf  are  grejr.  Selenium 
may  be  made  to  assume  the  chrystalline  state,  though 
with  difficulty.  When  slowly  deposited  from  a  solu- 
tion of  some  of  its  salts-  it  puts  on  the  dendritic  f  i m, 
the  chrystals  of  which  appear,  by  the  aid  of  a  gla&s, 
to  be  prisms  terminated  by  pjramids. 

When  selenium  is  heated  io  close  vessels,  it  boilsy 
^nd  passes  olT  m  vapour,  of  a  colour  ratlwr  darlier  than 
that  of  chlorine,  and  which  condeaaes  in  UlO  COOl  part 
of  the  ajjparalus  in  black  drops. 

When  healed  in  the  air,  or  in  Tcry  large  vessels,  a 
red-coloured  vapour  is  formed,  which  condenses  in 
powder.  When  the  metal  is  heated  in  contact  with 
flane^  the  flame  acqnirea  at  its  edges  a  blue  cohwr,  and 
the  selenium  Is  volallHsed,  with  the  odour  off  berse- 
raddish.  The  prodacts  in  this  case  are  selenir  acid, 
BTid  a  compound  of  icleniura  and  oxygen,  similar  to  car- 
bonic oxide,  fienelins  has  iboMme  called  It  saieaie 

oxide. 

Sflenic  oxide  is  procured  hjr  waslniig  repeatedly  tb« 
product  formed  in  the  above  osperfBsenL  U  muf  lik«« 
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wise  be  obuincd  by  heating  seleniotn  in  a  Urge  vessel 
containing  oxygen,  or  by  dissolving  the  coni|>ound  of 
the  meokl  and  sulphur  in  i)itro«inuriatic  acid.  It  is 
sparingly  soluble  in  water,  btit  conmni^nna  to  that 
fluid  iu  peculiv  odoar.  It  doM  not  wtm  in  unit*  wltli 
ibe  alkaliea. 

Selenie  Mid.  Selenium  combines  with  a  larger 
proportion  of  oxygen,  and  forms  a  compound  possessed 
of  acid  properties.  When  a  stream  of  oxygen  is  pnsscd 
orer  ■cleniam  in  a  sute  of  fusion,  the  metal  takes  fire, 
and  bum  trith  •  white  flame,  having  a  greenish  tinge 
«t  tlia  edgci  i  the  pradoct  it  lelcnie  vcid,  which  con. 
dcMe*  in  the  ctwl  |Mirt  of  the  »pp«rattit.  Selenic  acid 
Is  more  easily  procured  by  dissolving  sclci>ium  in 
nitro-muriatic  acid.  By  evaporating^  tlie  solution,  the 
undecomposed  acids  pass  oR*,  and  selenic  acid  is  Icf^  in 
the  form  of  a  white  niMe.  When  this  is  subjected  to  a 
higher  teropentiire  ft  vohitilites  without  becoming 
Buid.  The  tenperatute  M  which  it  passes  into  vapoar 
seems  to  be  below  that  of  bmthig  selphuric  acid.  The 
vapour  has  exactly  the  appearance  of  chlorine,  ind 
condenses  in  the  cool  pert  of  the  apparatus,  in  long 
four-sided  needles. 

Selenic  acid  has  a  eotir  taste,  leaving  a  baroing  aen> 
sstlan  on  the  tongue.  It  is  veiy  eolubie  iit  cold  water, 
*  and  in  almost  any  quantity  of  tliai  fluid  at  a  hoillBg 
heat.  The  solution  on  evaporation  deposita  SCicillsr 
crysiaU,  but  by  coolin»;  !>l(>wl>  a  saturated  Wem  solV* 
tioo,  the  acid  assumes  a  prinntaiic  figure. 

Seleiric  acid  forma  saline  compounds  with  the  alka> 
lies,  earths,  and  metalHc  oxides.  It  is  soluble  in  aico' 
boi,  and  yietda,  on  diMillation  with  this  fluid,  a  liquid 
ha\in^  an  cthenal  odour ;  at  the  tame  time  a  poilion 
of  selenium  is  lormed,  and  part  of  the  acid  remains 
beliinif. 

BerzeUus  endeavoured  to  ascertain  the  composition 
•f  tbia  acid,  by  passing  chlorine  over  (he  m«  i  <l  In 
tbia  experiment,  1  of  selenium  united  with  1.79  of 
chlorine.   According  to  Bcraeliusi  I.T9  of  chlorine 

are  equivalent  to  4  043  of  nxy^eii— l*iO  of  aelenium, 
therftfore,  unite  with  40.43  of  oxygen,  to  form  aelcnic 
acid. 

lo  another  experiment,  the  product  formed  by  pass- 
ing  the  gas  over  selenium  was  dissolved  in  water,  and 
tbe  muriatic  and  selenic  adds  generated,  were  precipi- 
tated by  nitrate  of  silver.  The  precipitate,  after  the 
sclcniaie  wa«.  rcniovcd  by  boiling;  diluted  nitric  acid, 
weighed  7  2285  —  1  38  of  muriatic  acid ^ 40.374  of 
oxygen.  Ac  oi  i  ^  to  thi^  experiment,  100  of  selcuium 
combine  wit:>  40.374  oxygen.  ^ 

Bcrxelius  is  incliited  to  consider,  that  tba  true  eom> 
position  of  the  add  is 

100  aelenium,  71.96, 

40  33  (ixyRCti,  28.74; 
and  that  it  conuina  1  atom  of  ackniuni,  and  2  of  oxy* 

gen.  If  &0,  the  number  br  selenlttm  is,  4,919,  that  of 
oxygen  b«ing  1. 

Dr.  Thomson,  from  calculation  founded  on  the  for> 
nier  of  these  esperimeots,  iniera  that  tbe  acid  is  com* 
poned  6t 

ton  selenium, 
38  oxyj^fii. 

The  cause  of  this  liifTci  encc  is  owiuR  to  a  difference 
entertained  with  respect  to  tbe  consiitunon  of  the  preci- 
Mtate,  alRwded  hj  the  nitrate  of  silver.  Accordinf^  to  Dr. 
Tbomaon,  tbe  equivalent  number  for  selenium  ia  S.13«, 
that  fiMT  tbe  add  7.1>«. 


Ckhride  of  Selrnium. — When  selenium  is  kept  in 
chlorine,  the  gas  is  absorbed,  the  metal  becomes  hot, 
and  a  brown-coloured  liquid  ia  Ibrroed,  which  aasumet 
a  white  colour  as  the  abtoiption  of  tbe  gas  proceeda. 
According  to  Berseliua,  tbe  product  of  Ibia  experiment 
is  aelenle  and  muriatic  acids.  According  to  Sir  H. 
Davy's  doctrine,  it  is  a  chloride.  When  dissolved  in 
water,  it  forms  a  trantparcnl  colourlciis  acid  solution. 

Wlicn  this  compound  is  heated  in  contact  with  se- 
lenium, a  yellowish  fluid  is  formed,  which,  when  put 
into  water,  decomposes  it,  and  generates  muriatic  and 
selenic  acida,  and  deposita  selenium.  It  is  probable 
that  this  is  another  compound  of  selenium  and  chlo- 
rine, containing;  less  chlorine.  If  so,  it  is  the  proto- 
chloride,  and  the  former  is  the  pcrchloridc  of  the  metal. 

Selenhtretttd  ^ye^j'rn.— Selenium  combines  with 
hydrogen,  and  forma  a  gaseous  fluid,  called  aeleniurel> 
ted  hydrogen,  wMch  is  procured  by  adding  muriatic 
acid  to  the  cotnpotmd  called  teleniuret  «X  potassa.  It 
it  abaorbed  by  water,  forming  a  transparent  cofourlets 
solution,  having  a  hepatic  taste,  and  which  stains  the 
skin  red,  and  reddens  litmus.  The  solution,  after  be- 
ing kept  for  some  time,  becomes  turbid,  from  the  de- 
position of  selenium.  When  exposed  to  the  air,  the 
aeleuiuretted  hydrogen  is  decomposed.  The  same 
takes  place  when  tbe  gas  ia  l»rougbt  in  contact  with  a 
moist  body,  and  what  is  vemarbablo,  the  aelenium  pe- 
netratt  s  the  subalaiico,  if  pemi^  and  communicatea  to 

it  a  red  colour.  * 

Ni  ric  acid  causes  no  change  on  tbe  sotodon  of  aele- 
niurctted  hydrogen  in  water. 

"  The  aolotion,  when  added  to  tbe  metallic  ealts, 
tbMwa  down  pvcdpitatea  from  them,  whieti  are  in  ge- 
neral black  or  brown.  Thoae  from  a  salt  of  xinc,  man- 
ganese, and  cerium,  are  however  of  a  red  colour.  The 
former  are  considered  seleniiirets,  ilie  latter  hydro- 
seleniurets,  and  according  to  Berzclius,  when  exposed 
to  the  air,  are  converted  into  seteniurcta  of  the  oxide  dl 
the  metals. 

-  Seleniuretied  hydrogen  produeea  remarlMblo  effects 
«n  the  organs  of  respiration.    When  admitted  into  the 

nostrils,  it  excites  a  painful  sensation,  and  destroys 
completely  for  several  hours  ilie  sense  of  smell,  follow- 
ed by  severe  catarrii,  dee|>  pain  of  the  cliest,  and  ex- 
pectoration of  mucua,  having  the  ta«te  of  the  vapour  of 
eorroalee  auiilimate. 

These  effects  ar«  produced  by  a  very  minute  quan- 
tity of  the  gas.  Berxeltus  stipposes  that  the  seleniu- 
retted  hydroi^cn  is  decomposed  by  the  moisture,  and 
that  the  selenium  adheres  to  the  membrane  of  the  nos- 
trils and  trachea.  The  eyes  are  likewise  n0iBCted  witb 
inflammation  when  exposed  to  this  gas. 

St'lvniurcttcd  byApsgen,  accordii^  to  the  experimenta 
of  Berseliua,  ia  composed  of 

97.4  selenium, 
2.6  hydro^jcn. 

This  compound  of  selenium  may  be  considered  analogous 
to  sulphureilcd  hydi  o^^en. 

No  compound  of  selenium  and  carbon  has  yet  been 
ibrmcd,  though  from  scMtne  «xperinenf%  His  conjectured 
that  these  bodies  do  unite. 

PkotphvTtt  Iff  Selenium  Is  formed,  when  seTenium 
and  phospborus  arc  healed  top;ctbcr.  The  comiior.nd 
is  fusible,  and  is  of  a  dark  colour,  having  a  vitreous 
fracture.  When  digested  in  water,  it  decomposes  this 
fluid  i  aeleniuretted  hjrdrogcn  ia  formed,  and  teleniuib-  ^ 
isdepoaited. 
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SiUfihuret  of  tlmimm  may  be  proeored  hf  ptiuing  a 

airesm  o(  sulphuretted  hydrogen  through  a  solutmi  of 
seleiiic  acid,  and  then  adding  a  few  drops  of  muriatic 
acid,  by  which  the  sulphurctof  selenium  is  precipitated 
oi'  an  orange  colour.  This  compound  is  vcrj  fusible, 
passing  into  the  liquid  state  at  a  temperature  a  little 
beiow  that  of  boiliDK  water.  By  the  appliMtkm  of  « 
«tranger  heat  it  voteulisct,  and  again  condtOMa  of  an 
oraitge  colour.  Sulphuret  of  selenium,  when  heatad 
in  the  air,  bums,  and  emits  the  odour  of  sulphurous 
acid  and  of  horae>raddish.  When  exposed  to  heat  with 
seleiiic  acid,  it  is  decomposed,  and  the  sulphur  combines 
with  the  oxygen. 

Tbia  compound  is  not  aasily  acted  on  bj  mtrie  acid  ; 
mtro^mufianc  acid*  boiravar,  dlaiulm  It. 

SalpbMratof  selenium  is  composed  of 
100  selenium, 
60  75  sulphur. 

SeitniutHi  and  ihe  aiialiet  and  earlht- — By  the  action 
of  selenium  on  the  alkalies  and  earths,  compounds  are 
ibntiedi  anatogoas  to  tboee  generated  by  the  action  of 
sulphur  on  these  bodies*  It  ia  ptobable,  therefore,  that 
thcf  m  ceinpottods  of  the  batee  with  seteniuretted  hy- 
drogen, haviitg  the  selenium  in  excess.  If  so,  ihcy  are 
aeleniureited  hydro- selcniiircls. 

When  aqua  (lolassa:  is  boiled  on  selenium,  a  solution 
is  formed,  having  the  colour  and  odour  of  sulphuretted 
hjUro-sulpbnret  of  poussa.  The  aame  compound  may 
be  obtained  by  exposing  to  Iwat  aslenitim  and  poianai 
or  Its  sub>carbonate. 

When  an  acid  is  added  to  the  sointion  of  this  sut»lance» 
selenium  is  precipitated. 

Ammonia  does  not,  either  in  the  state  of  gas,  or  in 
Solution  in  water,  act  on  selenium. 

When  selcniuretlcd  liydro-seleniuret  of  lime  and  mu- 
liate  of  ammonia  are  subjected  to  beat  a  reddish-colour* 
ed  Bttid  distils  orer,  srhicbt  when  espesed  to  the  aicv 
emits  ammonia,  and  depouta  seleninm.  By  the  addition 
of  a  large  quantity  of  ua-tr  to  it,  itlcnium  is  also  pre- 
cipitated. There  is  lett  in  the  retort  after  the  distilla- 
tion, muriate,  seieniate,  and  hydro-seicniate  of  lime. 
When  selenium  and  lime  are  exposed  to  heat  the  two 
unite,  and  form  a  black  anlMtance  destitute  ci  u  ic  and 
smelli  and  hisoluUe  in  waMr.  On  the  addition  of  an 
acid  to  thist  the  seleiuam  is  left  in  the  Corm  of  a  spongy 
mass.  This  compound  may  be  got  crystallized,  by  ex- 
posing to  the  air  a  solution  of  hydro  seteniu ret  of  time. 
The  crystals  appear  to  1m  foor-sided  priamii  with  tran* 
cated  summits. 

The  com pooodafsrmed  with  baryta,  yrontia,  magnesia, 
and  atttminet  are  ioioluble.  By  the  addition  of  an  acid 
lottaem  the  selenltim  is  separated,  and  tiie  two  kst 
yield  thot  nicjl      I'lc:  riii]-jli':ation  of  heal. 

Selmiuin  und  .Ac  ,;i<  .a^.~— Selenium  combines  with 
the  metals,  presenting  with  moal  of  then)  the  same 
piienometui  as  sulphur. 

The  aeteniwata  have  in  general  a  metallic  aspect, 
and  are  oaiMlly  more  fusible  ilian  the  metaia  which 
they  comun.  By  the  application  of  heat  to  tham,  tlie 
selenium  bums  with  a  blue  flaiDet  emitting  the  odour  «f 

hors'  -rarlrlish. 

Stlcniurct  of  fiotaatium — When  selenium  and  potas- 
sium are  heated  together,  tliey  combine,  and  during 
their  union  emit  caloric,  sulicient  to  raise  the  tempe- 
mute  of  the  compomd  to  ignitioot  by  which  a  portion 
of  selaunas  ie  enUimed. 

Seleniorciefpeiauitm  reaerahleairon  in  appearance, 


having  a  cryctalllM  atrtKtnre.  When  thrown  into 
water,  decomposidon  enanes,  and  hydro>aeieninret  ef  po* 
tsssa  is  formed.   The  solution  is  of  a  reddish  colour, 

and  possesses  the  property  of  keeping  dissolved  an  ex- 
cess of  selenium,  for,  when  nhric  acid  is  added  to  it,  se- 
lenium is  deposited. 

When  leienium  is  heated  with  an  excess  of  potas- 
aiMHt  an  esploaion  occnrs,  and  the  product  is  scattered  * 
•tMMlt  by  the  poUsainm  which  ia  converted  into  vapour. 
The  compound  formed  in  this  instance,  when  put  into 
water,  is  dissolved,  ^nd  hydrogen  is  disengaged. 

SeletUurel  of  tron  may  be  procured  by  passing  the 
vapour  of  selenium  over  iron  filings,  at  a  high  tempe- 
rature i  during  the  union,  caloric  is  evolved.  Tlio 
coopottnd  has  a  dark- grey  cohnir,  and  OMlallic  aspect. 
It  is  hard  and  brittle,  with  a  granular  texture.  When 
heated  at  the  flame  of  a  candle,  part  of  the  selenium  is 
volatilized.  Selenim  cr  of  iron,  when  acted  on  by  mu- 
riatic acid,  aSbrds  sclcniurctied  hydrogen.  In  this 
case  the  first  portion  of  gas  disengaged  is  decomposed 
by  the  air  in  the  apparatu%  and  selenium  is  deposited, 
which  gives  to  the  liquid  a  redtfsh  eolonr.  Along 
with  selcniuretled  hydrogen,  another  gaseons  fluid  ia 
given  out,  which  has  a  disagreeable  odour,  is  inflam* 
mable,  and  is  not  dissolved  by  water,  nor  by  the  solu- 
tions of  the  alkalies.  When  passed  through  a  solution 
of  proto>iiitraleof  iron,  a  biack  pradpltata  is  thrown 
down. 

Belenlimi  arnica  widi  a  less  proportion  of  iron,  and 
Ibrmaa  compound  not  soluble  in  mnriatic  acid,  and 
which,  by  exposure  to  heat,  parts  idth  the  excess  of  se- 
lenium. 

Stlenturct  qf  cafifier  is  formed  by  passing  sekninret* 
led  hydrogen  through  a  solution  of  copper,  by  which 
a  darit.grey  sntMtance  is  precipitated,  which,  on  expo- 
sure to  heat,  keea  half  of  its  selenium,  and  proto  sul- 
phate  of  copper  is  left  hebind.  This  compound  may 
also  be  procured  by  heating  selenium  and  copper-filings 
together. 

Srtcniuret  of  /ra(f.— Selenium  and  lead  unite  with  an 
evolution  of  caloric.  The  selcniurei  is  of  a  grey  colour, 
and  porous.  When  healed  before  the  blow-pipe  on 
charcoal,  part  of  the  selenium  is  oxidized,  and  Bub>ae« 
leniaie  of  lead  is  fbrmedi  which  is  aficriranls  deeompoa- 
cd,  and  selemuret  of  lead  Is  regenerated. 

Selenium  unites  with  more  lead,  and  foms  n  GOm> 
j>ouiul  less  fusible  than  the  former. 

Srlcmuret  of  tin  is  of  a  grey  colour,  and  possesses 
the  metallic  lustre  in  a  high  degree.  When  exposed 
to  heat,  the  aeleaiom  ia  vetatiUaed,  and  the  tin  la  oxida- 
ted. 

Setenhtret  ^  xllte.»->When  seleidum  end  sine  arc 

heated  tOKClher,  the  melted  selenium  covers  the  surface 
of  the  zinc,  but  tlocs  not  combine  with  it.  If  the  lieat  be 
incre  ise<l  ntuch  above  llie  fusing  point,  the  former  is 
vobtilixed,  and  the  latter  rcnuiM  covered  with  a  yellow 
pellicle. 

When  aioc,  at  an  elevated  tempenivre,  is  introduced 
into  the  vapour  of  selenium,  en  explosion  occurs,  and 

the  vessel  is  lined  with  a  Icmon-colourcd  powdery  sub- 
stance, which  is  sclciijurcl  of  zinc.  This  \%  5<>hi1;lc  in 
nitric  acid,  with  the  disengagement  of  nitric  oxide. 

Seleniuret  of  nMrcary.— When  selenium  and  mcrcuiy 
are  heated  together,  a  substaOM  resembling  tin  is  form- 
ed. If  mercury  be  in  excess,  thb  is  expelled,  when 
the  compound  is  subjected  m  beat;  the  seleninret  then 
•tthUmea  without  faiing,  and  coDdensea  in  the  Ibrra  ef 
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«Um>  ItWMlf  bsving  «  lacttllic  lustre.  Seleniuret  of 
nercoiy  k  aot  eMilf  icied  ob  by  oUric  acid.  Wtm 
this  b  MIed  on  U,  proti>*aeleoiate  of  nmuiy  tt  fbrmed, 

and  the  r  iti  ic  acid  contiins  lelenic  acUt.  If  muriatic 
acid  he  {Kjuicd  on  the  selenUte,  selenium  is  precipitated ; 
the  oxjt^cn  of  the  selenic  acid  passing  to  the  mercury, 
hy  which  the  red  oxide  u  gfloaratcd.  Seleniuret  of 
iB«reai7  ii  tolaUe  bi  altr»-auiri«dc  acid. 

Setenhtret  nf  onflMmy  has  a  sMlaUic  lastre  and  a 
crystalline  appearance. 

Sttemuret  ar«««c.— When  arsenic  is  put  into  fused 
selenium,  the  two  metals  unite,  and  a  black  mass  is  pro- 
duced, which,  when  heated  to  redness,  boils,  and  a  sub> 
limate  is  formed,  wbicli  appears  to  be  per-seleniuret  of 
araeaic. 

Seienturet  <^  /t/ia/frtum.— .Platinum  in  powder,  and  ae* 
leBiam,  readily  combine  with  the  extrication  of  caloric, 

and  pi;rit:r-.itc  a  '^rrcy  •^uliMaiicc,  wliich,  >v!ieu  subjected 
to  heat,  parts  with  the  selenium,  and  leaves  the  platiniua. 
On  this  accmntt  tbe  aetofaMa  act  nHUIilf  oo  •  pjatimmi 
cmcible. 

SeUnitmi  ^fiaUadbim  is  of  a  grey  eoloiirf  awl  iMiwe 
tbe  blow-pipe  emits  part  of  the  selenium. 

Seleniuret^  bimuth  has  a  silvery  colour  and  metallic 
lustre,  and  requires  a  red  heat  for  its  fusion. 

Seieniurrt  of  leUurmm  is  fusiblei  and  sublimes  in  tbe 

form  of  a  metallic  masb^it  is  alio ttKhtaiadi  and  g«e« 
rates  seieatate  of  tellarium. 

AMnrfr  AM  md  Bmet.  , 

The  ;ifrnity  of  scknic  acid  for  the  bases  seems  to  be 
below  that  of  arstcnic  acid.  The  neutral  aeleniates  are 
either  insoluble,  or  sparingly  aoliiUe  In  water.  Bcrre- 
lios  asserts  that  the  acid  of  tbem  cootaiM  just  as  much 
oatygen  as  eidtts  in  tbo  baae;  Tbo  qaaatity  of  osygen 
is  a  base  soffidcnt  to  saturate  lOO  of  acid  is  14-37. 

Selenic  add  forms  two  classes  of  sup>eri«alts }  the  first 
contains  twice  as  much  acid  as  exists  in  the  neutral 
coaipooods,  of  course  there  is  four  times  the  quantity 
of  oxygen  that  there  is  in  the  base.  Thaae  salts  Berzc' 
liua  calls  bi-sdeuales.  Tbe  other  «iip«r«salta  aniear  to 
contaw  tout  ttoaa  the  add  of  the  newral  compoand  { 
they  are  therefore  termed  quadri-seleniates. 

Selenic  acid  forms  also  suh-salts  with  the  alkalies,  and 
with  some  of  the  mctais  The  alkaline  ht  It-nimes  have 
a  saline  taste.  Trj<  sc,  vviih  the  earths  and  the  metals, 
possess  io  gooaral  the  taste  of  the  base. 

Tbe  cenpounds  of  selenic  acid  are  deconpoaad  bj 
lieat,  whicli  seems  to  bo  oeeailonod  by  their  cootainiDg 
foreign  inflammable  matter.  The  same  occurs  when 
tbe  seleniate  of  an  alkali  or  earth  is  heated  with  char- 
coal. Carbonic  ac-ul  scid  cjr'jijinc  oxicle  jic  I'Tmcd,  and 
a  small  quantity  of  selenium  sublinacs.  \V  iten  a  metal- 
lic seleniate  is  treated  in  tbia  way*  tbe  b-.iLinum  unitca 
with  tbe  metal  of  tbo  baie>aDd  fbma  a  seleniuret. 

Siknkue  of  fiotaata  is  rwf  aoloble  in  water,  and  may 
be  obtaitvecl  in  tmail  metalline  grains  by  tbe  cvaporati  n 
of  the  fluid.  When  evaporated  to  dryttcss,  the  re»iiluc 
attracts  muisiurc  on  exposure  to  the  air.  When  heated 
to  redi^ss  it  fuses,  and  becomes  of  a  yellow  colour,  but 
again  assumes  its  former  antaarsiico  when  H  cools.  It 
ia  ioeoiitble  in  alcohol. 

JBitHniate  of  fioiatta  ii  deliqiieaeent,  snd  soluble  In 
water,  but  crysialjz<;s  with  <iifficulty  By  the  .>p|)lica- 
tion  of  long  continued  hcut,  (.ait  ot  tne  acid  is  ilnven 
«C  Tbia  sail  ii  ap«rimly  soluble  m  akokoi. 


Quadri-ielenkttt  tf  fiaUmK  Ciimot  be  obtained  crystal- 
lised. It  is  very  deliquescent. 

Setenlate  <if  toda  has  tbe  taste  of  borax.  It  is  very 
soluble  in  water,  and  aOTords,  on  evapur:iiion,  sinall  <  rys- 
talline  j^^rains,  which  do  not  deliquesce.  It  in  m  i  m  lu- 
ble  in  alcohol.  By  exposing  this  salt  with  muriiii  of 
ammonia  to  a  red  heat,  muriate  of  soda  is  left,  lo  this 
way  100  of  seleniate  afforded  66^  miuiatoof  aoda  S  to 
$S.5  aoda.  Tbe  salt  is  tbersfiwo  coaapoaod  of 
64.5  acid. 
35.5  soda. 

BUtelemate  qf  toda  is  obtained  io  the  crystaliine  state. 
When  heated,  it  undergoes  fusion;  and  if  the  heat  be 
•troogt  it  parts  witb  its  excess  of  acid*  and  forms  tbe 
Mieoiate.  This  talt  is  composed  <rf  nr.8S  acid, 

33.17  aoda. 

QwuM^eleniate  qf  toda  crystallizes  in  needles.  It 
does  not  alter  by  exposure  to  the  air. 

Seleniate  qf  ammoTtia  is  obtained  in  four-sided  prismS) 
which  are  deliquttscent. 

Bi^leniate  if  ammonia  ia  obuined  by  exposing  a  so- 
lution of  the  preeediny  salt  to  the  air ;  snd  the 

Quadri^leniate  t^  OMimefiia  is  procured  by  adding 
selenic  acid  to  a  soiutioa  of  tbe  bi- seleniate,  or  by  evapo- 
ratini;  the  solution  by  heat. 

Seleniate  oj  ammmia  is  decomposed  by  beat,  water 
and  ammonia  are  first  disengaged ;  tbe  selenic  acid  is 
then  decomposed  by  the  ammonia,  sod  seleoium  is  leit 
la  tbo  retort. 

Seleniate  qf  lime  is  sparingly  soluble ;  when  heated  in 
a  glass  vessel  it  forms  bubbles  io  the  glass,  and  at  last 
perforates  it. 

Bi-teleniate  is  formed  by  dissolving  the  above  salt  in 

the  jciil. 

Sele$tiate  qf  tatyta  is  inaolttblo  in  water.  It  is  com- 
pooedof  100  seidt 

137.7  earth. 

Bi-ieleniaie  is  formed  by  dissolving  carbonate  of  ba- 
ryta in  selenic  acid.    It  is  soluble,  and  ciyaiallinaa.  It 
is  composed  of  luo  acid  and  about 
68  baryta. 

Sdariate  ^f  Stnntia  is  insoluble. 

The  H-weUniaUw  sparingly  soluble  in  water.  By  the 
application  of  heat,  the  excess  of  acid  is  expelled. 

Seleniate  qf  magnreia  is  sp^irinf^ly  soluble.  It  attacks 
giss)  in  the  S'imc  way  as  liie         iarc  of  lime. 

Selrnittte  of  aiumina  is  formed  by  adding  bi'seleaiate 
of  animunia  to  muriate  of  aloorini^  .  tt  in  dOCOnpoMd 
by  beat  Kiviog  out  its  acid. 

Meukae  ^  ginebn  la  insoluble  in  water. 

Seleniate  of  zircoma  is  also  insoluble. 

FroiQ  seleniate  qf  iron,  Selenic  acid  acts  with  difR- 
culty  on  iron.  ^Vlicn  a  salt  of  iron  containing  the  black 
oxide  is  added  to  a  solution  of  an  alkaline  seleniate,  the 
pHNO-selcniate  of  iron  is  precipitated.  This  salt  is  de- 
composed by  beat,  and  tbe  oxide  of  the  metal  is  re- 
duced. 

The  bi-eeleniate  is  obtained  by  dissolving  tbe  seleniate 
in  the  acid,  or  by  adding  the  salt  of  iron  to  a  solution  of 
an  alkaline  bi-sclcuiate. 

PeT'teteniate  qf  iron  is  procured  by  double  decompo- 
diiotk  It  is  of  a  yellow  colour,  and  yiddsiu  acid  by 
the  applicaiioo  of  beau 

Pnto-teienlate  ^€t00tr  n  obtdned  by  diasolving  the 
proioxioe  of  tbe  metal  in  selenic  acid.  It  ia  of  a  white 
colour. 

The  JUfH€laikut  nay  bo  SMmad  hf  nisioK  aulpbain 
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of  copper  and  bi  seleniate  of  «miiiMia.  It  It  imolybl^ 
ami  aflorda  Uaacid  bjr  beat. 

Seleniate  of  tead  It  fonned  bf  nisin^  raurialo  of  load 

wUh  selcniate  of  aninioiiia  in  excess.  It  melts  on  the 
applicati'Jii  c.'t"  calm  ic,  ami  at  a  white  heat  it  is  decompos- 
ed, and  sub-scleiiiatc  is  kft  in  Uie  vessel. 

Seieniate  of  zinc  is  ttisolublei  the  bi'tHtttiatt  iaaolu* 
ble ;  the  former)  when  exposed  to  heat,  generatea  the 

Per^eknkUe  of  ito  U  e  irbito  powder»  ineoluble  in 
water,  but  eolttble  in  muriatic  ecid.-  It  ylcMa  its  ecid 

by  heat, 

Procc-.telenmic  of  mercuri/.  Sclcnlc  acid,  when  added 
to  a  salt  of  mercury,  containing  protoxide,  throws  down 
a  white  precipitate.  This  salt  h  decomposed  by  potas«a, 
the  elkali  uniting  with  the  acid.  Muriatic  acid  com* 
binei  trith  the  oxide  and  a  tittle  of  the  odd,  end  Icavea 
sclctiium  reduced. 

Fcr-.^ftemaic  (J  mercury     a  white  insoluble  powder. 

Thi.  bi-}nr$eUniaic  is  iormed  by  dissolving  peroxide 
bf  mercury  in  selenic  acid,  and  evaporating  till  crystals 
are  formed.  When  a  solution  of  this  lelt »  mixed  with 
sulphurous  ecid)  proiO'seleniate  of  mefcurjr  and  ablenium 
arc  precipitated. 

HcUniate  of  mc  uii ';r  ■  r  a  wl'.itr  pnwdcr,  which, 
when  exposed  to  lUc  air,  aitracia  oxygen,  and  the  acid 
is  disengaged.  This  lilt  poesesaos  the  propertf  of  de- 
stroying fflass. 

Seieniate  of  tilver  Is  While.     It  is  soluble  in  boilings 
nitric  ecidt  end  when  water  ia  added  to  the  lolutloo,  it 
is  deposited  la  ecicolsr  crfsials.    It  i*  compoied  of 
100  acid, 
205.75  base. 

■"ifUmatc  of  cobalt  itt  a  rose-colonred  insoluble  powdof* 
■"ickniace  of  nickel,  when  dry,  is  pale  green. 
Pmo'teleniate  of  cerium  ia  a  white  poivder,  loioblo  In 
selenic  acidi  forming  6t-ttieniafe. 

Pa-'ttiefiktU  ^unuiUm  is  a  yellowish  powder,  which 
decomposed  by  heat.    It  IS  solttUo  in  solenic  acidi 

and  I'oi  iiis  bi-prrteleniate. 

Scleniuretttd  hydrogen  and  batrs.  The  hydro-scleniu - 
rct^  of  the  fixed  alkalies  are  easiest  formed  by  passing 
a  current  of  the  gas  through  a  solution  of  these  bodies. 
When  aelenivrottod  hydrogen  and  ammooU  in  the  Mate 
of  gas  ere  brought  into  contact,  they  combine  and  form 
s  powder  of  a  pale  red  colour. 

The  hydro-scleniurets  of  limct  baryta,  strontia,  and 
nia);nesia,  are  soluble.  The  bydro>selciniiicta  of  the 
other  earths  are  insoluble. 

Berzelius  has  not  examined  particularly  the  proper- 
ties of  the  Iqrdro^eleidureta.  When  seieniuretted  hy- 
drogen waa  pesaed  thraogh  lime  water,  a  reddish  pow- 
der was  precipitated.  The  clear  liquor  kept  in  a  phial, 
not  well  stopped,  hecamc  red  on  the  surface,  wliich  (gra- 
dually dejcciiclcd,  till  the  whole  ac(]uirtd  the  same  co- 
lour. A  reddisli  substance  was  then  deposited,  and  the 
fluid  became  colourless.  According  to  Berzelius,  the 
coloured  solution  contained  seieniuretted  bydronwlcoiu- 
ret  of  Ihne.  The  hydro-seteniiireis  of  the  stkalies  are 
likewise  decomposed  when  kept  in  contact  wi'.h  air,  and 
sclctiiuni  is  separiiiLtl,  furnuajj  a  ))clliclc  on  the  surface 
of  tli'  :lu:i\  If  the  bt'paration  of  the  mcial  occur  slowl)-, 
and  if  li.e  vessel  be  not  agitatcdi  tlic  selenium  is  depo- 
sited in  the  dendritic  form. 

All  the  metallic  sotulioos  are  precipitated  by  the  sU 
ksllne  hydro-seleniareta.  The  precipitates  from  the 
salts  of  line,  muigtMinf  cerium)  end  probsUy  tdso 


uranium,  are  hydro-seleniurets.    TbOM  from  the  mlier 
metallic  salts  ere  seleoiurets. 
From  the  properties  of  seleninm  wo  mey  consider  it 

as  more  nearly  allied  to  sulphur  tluin  to  any  other  sub- 
stance ;  at  the  same  lime  its  hifrh  metallic  lustre  and 
specific  gravity  would  induce  us  to  class  ii  iimonv»  the 
metala.  Berzelius  thinks  that  it  belongs  to  tiie  division 
of  these  bodlesf  called  electfo-negetlve,  or  those  wlueb* 
by  their  ceasbbietloO)  genenie  ndis;  uaoag  thcao  ere 
arsenic  and  tellorium,  to  whieb  elso  U  eeems  neatfy 
allied 

It  may  be  considered  as  another  substauce  added  to 

that  cU»s  of  bodies  which  generate  acids  by  their  union 
both  with  oxygen  and  hydrogen. 

Berzeliua  has  found  selenium  in  two  other  minerals^ 
the  one  of  theeo  is  e  seleuiuret  of  copper,  mixed  with 
cerhonMo  of  lime,  the  other»  which  wss  Obtemod  fiwui  n 
oopper  nine  of  Skrickerum,  he  found  contsined 

Silver  38 1/3 

Copper  .  ,  •  .  23.05 
Selenium  ....  36.00 
Foreign  eertby  mettsr  S.90 
Loss   S.is 


100.00 

C i;r!"!ium. 

Frofcsaor  Stromeyer,  when  examining  a  compound  of 
zinc,  prepered  at  the  chemical  laboratory  of  Salsgitter* 
which  irss  suppeeed  to  contain  iroO)  from  ita  acquiring  a 
yellow  colour  when  heated,  discovered  that  this  property 

Was  nivini:^  ^')  t!ic  presence  r.f  pn:--iliar  mclal  mji  iiie- 
V'iouhiy  Kuovvii,  to  which  he  ha:,  ^iven  the  name  c;f  uud- 
mium.  He  has  since  found  this  substance  in  lutia,  and 
in  several  of  the  other  compound*  of  zinc.  It  exists 
elso,  according  to  Mmi  in  netelBe  xinC)  though  in  very 
emell  quantity. 

PrenottS  to  the  experiments  of  Stromeyer,  a  prepe. 
ration  of  xinc  from  Sile-in  vrj^  thrown  aside  by  ihc 
apothecaries  for  containing  ur^cnic,  bec:>use,  when  dla- 
salved  in  acid,  it  was  found  by  KoloiT  ij  l  .\  e  a  yellow 
precipitate  on  the  addition  of  sulphuretted  hydrogen, 
which  was  considered  by  him  to  bo  orpimeat>  Roloff, 
however,  in  repeating  bis  oxperimcntii  escmeinBd  that 
this  precipitate  was  not  occasioned  by  arsenic,  but  by 
another  metal,  not  then  known. 

Specimens  of  ihc  Silcsiun  oxide  of  zinc,  aa.l  (jI  ilie 
precipitate,  were  afterwards  nent  to  Stromeyer,  who 
ascertained  that  the  phenomena  presented  by  Ibis  par- 
ticular oxide,  were  owing  to  the  presence  off  the  pecu- 
liar metal  which  he  had  discotered  in  the  compound  of 
xinc  prepared  at  Salsgitter,  and  to  which  he  had  given 
the  nameof  cadmium. 

Cadmium  is  jjrKcureil  liy  di!>solvinf»  the  substances 
cont.iiiiiiir  i[  iu  sulpliuric  acid,  and  prissink-  a  stream  of 
suiphureticd  hydrogen  through  the  solution.  The  pre* 
ci|)ilalc  formed,  after  being  well  Wsshod)  must  be  cUs* 
solved  in  muriatic  acid*  and  the  excess  of  ecid  driven 
off  by  heat.  What  re  mams  ia  dissolved  in  wster,  and 
carbon.Kc  of  ammonia  is  added  in  excess,  to  dissolve  the 
copper  atid  zinr.  [)r(-t  ipi'ated  by  ihe  sulphuretted  hydro- 
pen.  Id  tl.is  way  c;i:hoiiaic  of  cadmium  is  obtained,  the 
carbouicacid  of  which  is  cxpciiLd  by  heal.  The  oxide 
isthetl  reduced  by  cxposhi;;  it  with  charcoal  to  ■  higli 
temperature.  Cadmium  is  of  a  light  whitish  colour) 
inelming  to  gi  ey,  very  nearly  resembling  that  of  tin. 
It  possesses  conaiderable  luiiUancy,  and  takes  on-  e  fine 
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politb.  It  is  of  a  compact  texture,  and  possesses  also 
eon^deralila  ktatra.  It  la  likawtaa  very  ductile,  and  majr 
be  beat  into  tliin  plataa. 

The  specific  graTity  of  cadmium  at  S"  3.604.  After 
being  hammered,  its  specific  gravU)  increased  lo 
•  694. 

Cadmium,  when  subjected  to  caloric,  fuses,  and  on 
coolingtit  crystallises  itt  ociahzdrons.  At  a  tempera - 
tare  not  much  exceeding  that  of  tiie  betliog  point  of 
mercury,  it  {Mtaea  into  vapotiTt  wUeb  baa  bo  McnUar 
odour,  and  vrhich  rnndemct in  awdldiopai axhuiilag • 

cryolaiUnc  structure. 

By  mereexpoMm  totlM  Rir»c«dniliim  doaanot  undergo 
«D]r  change. 

When  heated  m  oonuct  with  atmoepherieai  air,  it  tafcea 
Sre,  and  forma  a  brownab  yelknr  oxide. 

Oxide  <^  Cadm/tum.  Cadmiam  has  been  made  to 
nnite  with  ooly  one  propfnion  nt  oxvircn. 

The  oxide  has  a  ycUowolt  green  cuiuur,  which,  how- 
ever, by  exposure  to  heat,  becomis  yellow.  If  the  ap- 
pUcaiitMof  the  heat  be  long  continued  the  oxide  becomes 
browD.  These  changes  in  the  colour  are  supposed  to 
be  owing  to  tbe  difference  in  the  cebeiloa  of  the  bodf ; 
ibr  when  they  are  dissolved  by  an  acid,  the  Mtae  c<Mn- 
pounds  are  always  formed. 

The  oxide  of  cadniium  docs  not  uiiMcrgu  any  pnrticu- 
Igr  change  by  the  application  of  heat  lo  it.  When  kept 
at  a  widte  b«lt  io  a  covered  crucible  for  some  time,  it 
did  net  ondatgo  fesion.  When  heated  in  contact  with 
hnrcoal,  it  is  redtMed,  the  (eduction  taking  place  at 
about  a  red  heat. 

Tiie  onido  of  cadmium  is  composed  of 
loo  cadmium, 
14.353  oxygen. 

Frona  tU»  it  ia  intirred  that  tbe  eqaiTalem  munber  Ibr 
metal  ia  6».err»  that  of  oxygen  being  I . 

Photphxtret  of  CadwUum.  Cadmium  combines  with 
phosphorus,  and  forms  a  grey-coloured  compound, 
which  is  very  brittle,  and  has  a  slight  metallic  lustre. 
When  put  on  buniiog  coals,  it  emits  a  beautiful  game, 
and  is  convened  into  phosphate  of  cadmium.  Muriatic 
acid  decoapoaea  it  with  the  evohitiaD  of  phosphnretted 
hydrogen. 

Sul/i/iuret  of  Cadmium.  Cadmium  unites  with  sul- 
phur; tue  »ulphurct  ia  however  easiest  formed  by  heat- 
lor  together  the  oxide  d  sulphur.  It  has  a  yellow 
COKHir  when  cold,  but  when  exposed  to  beat  it  firat  be- 
eomOB  hrewn,  and  then  crimson.  At  a  white  heat  it 
fuaeai  and  en  cooling  cirataiUaca  in  transparent  yellow 
plates.  Snlphuret  oreadmiam  ia  decompoaed  by  strong 
muriitic  acid,  with  the  disengagement  of  antphufottcd 

hydrogen.    It  is  composed  of 

loo  (■  iJmiuin, 
28.ir3  auiphur. 
It  it  recommended  as  a  good  pigment. 

CktoHde  of  Cadmium  ia  obuined  in  reetangnlar  priama, 
wliich,  wbea  sutjeeted  to  beat,  soMHne,  and  eflbraaoa  on 
nn^peanre  to  the  air.   It  \s>  cotr  pc'^cd  of 

61.39  cadnuuni, 

38.61  chlorine. 
XtdU*  »f  Cadmium  is  obtained  in  hexaedral  iranspa* 
rent  ctdottrleH  tables,  which  are  deconiposed  at  a  atrong 
heat,  and  part  of  the  iodine  escapes.  It  is  not  altered  on 
exposure  to  tbe  sir,  and  is  not  soluble  in  water.  It  ia 
oompoacd  of 

'  100  cadmium, 
9tf  .4S  iodine. 


The  oxide  of  cadtnium  unites  \viih  acids,  and  fonno 
with  these,  aalta,  which  are  io  general  of  a  white  colour. 
It  ia  imoluble  in  the  fixed  alkallea.  Ammoida,  however, 

dissolves  it.  It  is  also  soluble  in  r^i  donate  of  ammonia. 
Cadmium  is  acted  on  by  nitric  acid,  nitric  oxide  being 
disengaged  during  the  solution.  It  is  also  dissolved, 
though  slowly,  by  sulphuric  and  muriatic  acids,  accom- 
panied with  tiie  evolution  of  hydrogen. 

The  aalls  of  cadmium  are  decompoaed  by  the  alkaliea. 
By  the  addition  of  potaam  or  soda  to  the  aolotion  of 
the  nitrate,  the  sulphate,  or  muriate,  a  precipitate  of  a 
white  colour  is  thrown  down,  which  is  not  soluble  in  an 
excess  of  alkali.  The  precipitate  is  supposed  to  be  the 
yellow  oxide,  io  combination  with  water,  which  gives  it 
the  white  colour.  By  the  addition  of  ammonia  to  these 
aalta,  the  mmo  precipitate  ia  ibrmed,  but  ia  daatolved  on 
adding  an  excess  of  tbe  allcali. 

Sijl[i!jai cited  I'vdiagen,  and  the  hydro-sulphuret  of 
'•ill  alkali,  Uiiuw  iJuuii  !t  yellow  precipitate,  which,  when 
dried,  acquires  an  orange  yellow  colour,  something  sitni- 
tar  to  orpimetit.  Ttie  precipitate  lurmed  in  this  case  is 
considered  a  hydro-aulphurci  ^  ii  is  recommended  aa  0 
yellow  pigment,  for  which,  from  ita  dtuabiUty,  it  aeoma 
well  adapted. 

Prussiate  of  potassa,  when  added  to  a  solution  of  a 
salt  of  cadmium,  throws  down  a  white  precipitate. 
Cadmiutii  is  precipitated  in  the  metallic  state,  from  a 
solution  of  any  of  its  aalts  by  zinc,  the  preci[Htate  put- 
ting on  the  dendritic  form.  On  the  contrary,  when  a 
piece  of  cadmium  i-i  put  into  a  solotioo  of  a  salt  of, 
gold,  silver,  copper,  or  lead,  these  metals  are  precipi- 
tated. 

Mirate  <^f  cadmium  crystallizes  in  prisms,  and  is  de- 
liqneacenL  Itia  composed  of 
110  acid, 
1 17.S0  oxide. 

Cariattate  ^  Cadwfaai  is  inaolublo  in  water.  Iia 
component  parta  are  too  acid, 

292  88  oxide. 
Phitfihate  of  Cadmium  in  atso  insoluble.    When  ex- 
posed to  a  red  heat  it  roclu  into  0  transparent  giMa,  It 
ia  ceropoaed  of  lOO  acid, 

385.49  oxide. 
Borate  of  Cadndttm  is  liltje  aoliilile.   When  dry  it  is 
composed  of  37.88  acid, 
72. 1 2  "xidc. 

Sulfi/tale  e/  Cadmium  is  obtained  in  large  rectangular 
transparent  crystals,  which  are  veiy  soluble  in  water. 
It  is  cffloresceot,  and  wbea  exposed  to  a  airong  heat  is 
decomposed,  and  forma  a  aob-atilphato.  Tho  aulphate 
ia  compoiod  of  iOO  acid, 

161.13  oxide. 

jteetate <if  Cadmium  is  soluble  and  crystallizablc. 

Tartrate  and  Citrate  of  Cadmium  are  little  soluble. 

Oxalate  of  Cadmium  is  insoluble. 

Cadmium  unitea  with  other  metals,  and  forms  alloys, 
which  are  brittle. 

The  aiioy  with  cofi/ter  has  a  slight  tinge  of  yellow.  By 
the  applicatioD  of  a  strong  beat  to  it  the  cadtnium  is  vo- 
latilined.  It  in  composed  of 
100  copper, 
84.3  cadmium. 
«    When  the  cadmium  doea  not  exceed  tbe  one*bun- 
dredtb  part  of  the  copper,  the  latter  is  rendersd  very 
brittle.    As  however  the  cadmium  5s  expelled  by  the 
application  of  heat  to  the  alloy  of  these  metals,  there  is 
nodnoger  of  hnm  mido  with  tho  anbitwao  which  con- 
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uin  cadraiam  Mug  injured  hf  the  praioDW  of  tbt  latter 

metai. 

Tllr  flffay  With  mercury.   Ctdmium  combioca  with 
mcicurjr  «Ub  tsieat  fkcUttft  tnd  forms  «  bard  brittle 
alio),  fuaibi*  at  l«r*.  It  i*  coropoaed  of 
100  mercury, 
37  78  cadmium. 
3^  atfty  wM/kfa/tnum  is  coinpoMd  of 
luo  platinum, 
1 1 1.3  cadmium. 
netUhifWlthtaiatt  it  brittle*  and  MieaaUjr  fuaed. 

IFmChjiIimi. 

Laropadiusi  when  examinitiK  a  mineral  supposed  to 
contain  cobalt,  discovered  in  it  a  new  metal,  to  whicb 
he  bHS  given  the  name  of  wodaniQin.  The  mineral  in 
which  thi»  waa  fouod  has  a  metallic  liiatre,  and  a 

greyiih  eolour :  its  specific  Kraviiy  was  S  199. 

Woduniurn  hs.5  a  br'iiizc:  ■n  IKnv  i  i-j!i,ur  ,  it  is  mallea- 
ble, aud  strongly  aitifH  ic  i  l  y  Hiu  nij.Mici.  Its  specific 
gravity  is  1 1.47. 

Wiien  expoaed  to  the  air  it  ia  not  umiahed ;  wbeo 
subjected  to  heat  in  oontact  with  Ibe  air  it  la  oad* 
dated. 

Nhric  aeid  act*  on  wodaidiim ;  and  ibrrai  a  mlution 

which  affords  cnfeitrlf^ss  ntcdlc-lnnnrd  rry-i'^.ls,  which 
arc  very  soluL)le  iti  w^ter.  By  itic  juUiiioii  ut  ammonia 
to  the  solution  of  a  salt  ol  Mudanium,  a  blue  [irecipitate  is 
thrown  down.  The  alkaline  pitospbaieaand  the  araeaiates 
do  not  afford  aoj  precipitate. 

Pniaiiate  of  poiaaw  thtowa  down  a  pear-fnqr  predh 
pitate. 

A  piece  of  zi-ir.  immerscirl  ir.  'hf;  solution  of  Um  VM- 
riatc,  precipitates  a  bUck  mcuiuL  p^v^Ui  i 

I  ne  infusion  of  nut-galls  does  not  cau^j  ai  y  change 
when  added  to  a  solution  oi  a  salt  ol  wodatuum. 

reeftemi  «r  difrbim. 

According  to  Dr  Vi-st.thrrt  i  vists  in  the  cobalt  ore 
of  Schladming,  ia  Upper  Si.cii.1  iiijf  k,  a  peculiar  nMlal, 
to  which  the  name  of  Vestium  has  been  j^ivcn. 

To  procure  this  metal,  the  ore,  after  being  freed  from 
its  impuritiea.  was  mixed  with  powdered  glaaa,  and 
foaed  i  what  remained  waa  digealcd  in  nitric  acidt  and 
the  araenie  which  waa  AnolTed  was  separated  by  the 
addition  of  3-ctBie  of  lead  and  sulpliiiM-ct  d  fiy(',ro(_i(:ij. 
Carbonate  oi  povaisa  was  then  addtd,  wintli  ilircw 
down  the  oxide  of  iron.  By  evaporating;  the  filtered 
fluid,  a  flaky  substance  was  separated,  which  waa  a  salt 
of  vesiium.  By  the  addition  of  potassa  to  the  fluid 
after  hltraiion,  a  precipltata  fell,  which  was  dissolved 
in  sulphuric  acid.  Tothe  aolmion,  sulphate  of  potassa 
was  ad'lc^l,  and  auother  portioti  of  the  flaky  matter  waa 
depositcii,  mixed  with  a  sail  of  nickel.  These  were 
acparaied  ill  .i  i^'  tai  measure  by  washing.  To  obtain 
the  salt  of  vcsiium  pure,  the  matter  deposited  was  mixed 
With  sulphate  of  potassa,  dissolved  in  water,  and  crys- 
taUtaedi  What  waa  obtained  was  boiled  in  a  aolutioo 
of  carbonate  of  potaasa,  by  which  a  precipitate  was 
thrown  down.  This  was  dissolved  in  nitric  acid,  the 
solution  was  evaporated  to  dryness,  and  the  residue, 
after  bein^;  exposed  to  a  red  heat,  was  washed  with  cold 
muriatic  acid,  and  then  dissolved  in  that  acid  at  a  boil* 
ing  temperature.  By  the  additioo  of  potaata  to  the  ao* 
iMoo,  the  oside  of  veatium  was  predpitaMd  tnt,  «• 


Dr.  Vest  imaf^ines,  from  tlic  other  substances  contained 
in  the  ore.  By  mixing  the  oxide  with  artenici  aod  ex- 
posing it  to  beat,  it  was  reduced,  leaving  a  OtetalUc 
battoD,  wbkb  waa  brtitie,and  bad  a  gnnular  texture. 

Oxtit  ^ vettium  u  aolahle  in  nhric,  sulphuric,  muH'. 
atic,  and  acetic  acids.  The  salii  fi  rnicd  arc  soluble  in 
Water.  The  solutions  on  cvapfratiou  afford  crystals, 
which,  when  acted  on  Ly  v.  jui  ,  iluposit  the  oxide. 

Sulphuretted  hydrogen,  when  added  to  a  lolutiooof  a 
aaltof  vestium,  ihrowadownnreddish-bfvwnpracipltatci, 
prarided  there  ianot  anesccaaof  add  picaanti  if  ilMwa 
be  a  ■apetabunffauice  of  acid,  no  change  taicea  plaee  on 
the  addition  of  sulphuretted  hydrogen. 

The  alkalies  aiford  precipitates  with  the  solutions  of 
the  salts  of  vestiuiii ;  (hat  thrown  down  by  ammonia 
ia  soluble  in  an  excess  ol  the  alkali.  The  carbonate  of 
potasaa  and  of  soda  preciplttie  a  cafbeaalB  of  vestium. 
Carbonate  of  aminenia  aepantea  a  white  powder  fram 
the  mtiriate,  but  scarcely  eflhcte  any  change  on  fbe  nil* 
phate 

Sub  iiofiiic  of  sotla  does  not  afford  any  precipitate  wuit 
a  diluted  solution  of  a  salt  of  vr  iuMn 

The  pboaphate,  oxalate,  and  prussiate  of  the  alkalies, 
Ibrow  down  wMle  precipitates. 

Lime-water,  and  the  infusion  of  mil-ialU,  alao 
precipitate  a  wbile  powder.  Tba  annw  neenra  wbcn 
a  piece  of  sbe  la  immened  lo  a  aolotioo  of  a  aalt  of 

vcstium. 

Sii  ji  %rc  the  properties  ascribed  '.u  vesiium.  The 
existence  of  this  as  a  disiitKt  roctal  has,  however,,  been 
called  in  question  by  Dr.  Wollaston,  and  Mr.  Farradaf, 
chemical  aaalaiaot  in  the  Royal  iaatituiioD  of  Londooi  lo 
whom  a  amall  pteee  of  the  metal  called  Teeiiam  wai  aent 
for  examinarinn, 

Mr.  Fan'idiy  Uiisulvcd  Uic  nitlal  m  warm  ntlnc  acid. 
T  L-  a  .luiion,  on  the  addition  of  nitrate  ol  baryta,  yield- 
ed  a  precipitate  oi  sulphate  of  baryta.  Ainnr^onia  add* 
ed  to  the  aolutioo,  afforded  oxide  of  iron-  The  fluid, 
after  filtration,  waa  of  a  UiUah  colour,  and  afiiordcdt 
with  pniiaiate  potaaaa,  a  white  precipitate.  Tbeac  ipjc- 
pcriircii's  imlicaie  the  presence  of  sulphur,  iron,  and 
nickel  i  the  first  of  which  was  acidified  by  the  nitric 
acid,  and  jieMed  lha  pfoeipitole  of  aulpbate  of  ba- 
ryta. 

By  the  action  of  nitric  acid  on  the  metal,  a  blacklah 
aubataaco  waa  left  undia8olved»  wbicb,  according  to  ibe 
csperimenu  of  Mr.  Parraday ,  contained  an  anetnate,  for 

wticii  dissolved  in  -'in  ricirl,  it  jj-avc  :i  yt-i;nw  ]jrt  ri  [  li' ,-,:(^ 
\*itlj  iiurate  of  silver,  mut  a  ji.'-fcnibti  one  \»  itli ;  lie  suljiuate 
of  copper. 

With  the  above  results,  the  expeitments  of  Dr.  Wol- 
lastooagreo.  These  chemists,  thcrefiire,aeBert, that  liie 
substance  Muidered  faw  Dr.  Vest  as  a  new  metal,  ia 
merely  a  combination  of  aulphur,  iron,  nickel,  aod  ar- 
senic, and  alao  «obalt|  Wbicb  waa  indicated  m  tbair  ok- 
periments. 

The  principal  circumstance  that  led  Dl  Vest  to  pro- 
nounce the  substance  which  he  obtaiiHU  from  the  co* 
bait  ore  of  Schladming,  a  new  metal,  waa  its  not  being 
precipitated  iroan  ita  aolatioo  by  Milphoretted  hydrogen* 
when  an  eseeia  of  acid  waa  prea(.nt,  but  being  ttoiwn 
down  when  the  solution  wol  navtnl.  Tbii,  bowever, ia 
the  case  with  nickel. 

If  a  new  mctrtl,  therefore,  t\o  t\\^l  in  the  ore  of 
Schladming,  Dr.  Veal  doia  not  aecm  to  have  procured 
il  free  from  the  other  bodin  contaioodintlio  or^aickeli 
•nanici  and  cobalt. 
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METAPHYSICS. 


Mbtaphysics  have  been  calicd  the  Ftrtt  Fhiiotofihif^ 
«r  the  Science  Science*,  as  liieir  object ta  to  esphiiitlw 
ptiociplMMHi  eaiiM«of  aU  Uiings  esutingy  Mid  to  wm^ 
pif  die  delhcte  of  nlMor  tetencee,  wbicii  do  not  de- 
monstrate, or  ■ufliciently  eKplain,  their  principlrs  Me- 
taphysics, says  L^rd  Monboddo,  conijdtr  (.he  Tn  r.^^3.  r, 
•»T«  ,  ilijL  is,  things,  not  as  tlie  terms  uf  prupo!,mu[i:i  or 
syllogi&ms,  but  by  tliemsclves,  und  as  existing  in  na- 
tuie,  aad  QOt  as  the  subject  of  any  particular  acieoce, 
Umm^  they  be  Ute  pdocipiet  of  «tt  acieacee,aad  ofell 
tbing*  extttiDf  in  tbe  Qnlmee. 

Some  have  supposed,  that  TiictTiphy<;iL-<i  have  derived 
Jitir  ni.nje  merely  from  the  circuui!»iance  their  hctng 
placed  after  the  physics  of  Aristotle,  and  have  laughed 
at  tbe  fancy  of  giving  a  name  to  a  science,  from  its  ac- 
ddCMalMiitiaD  emonf  the  writings  of  a  certain  au> 
ih«ir>  Ttte  ni^oiidion  it  unlounded*  end  of  coarse  tbe 
rUkale  miipnced*  Wbeii  Ariatotle  intcribed  tih  books 
which  treat  of  the  principles  of  thingSi  rm  fute  m  j-t  r,  - 
us  It  IS  e>iUciit  that  he  had  one  of  two  things  in  vit.w  . 
he  must  either  h^vc  meant  that  the  subjects  treated  of 
ought)  in  tbe  order  of  study,  to  come  after  physical  re- 
icarcbes ;  or  that  they  were  of  a  higher  character,  and 
requited  bigber  fimiUke  to  coai|»eheiid  tben.  In  ei- 
ther of  these  aceeptetiene,  tbe  temi  nwtaphytict  is  pe- 
culiarly appropriate;  and  were  wc  to  admit  that  it  u'as 
uni>ua€ti  urigmtilly  by  the  Aristotelians  liirouuli  ij,;no- 
rance,  and  without  any  authon' y  Ir  im  thrir  master,  we 
would  certainly  say,  that  it  is  the  most  fortunate  coin- 
cidence oC  an  accidental  name  with  the  true  nature  of 
tbe  ecienee  to  be  Jkmod  id  tbe  bbioijr  of  ecientific  no* 
nenebitare. 


ewpertieiel  Moenlion.  We  grant 
lenetamre  <n  the  scienoe  b  safi> 


Having:  vindiratcd  ;hc  name  frr.m  the  charf^e  of  a 
spurious  oiigui,  we  fear  Uiai  wc  bhall  have  still  (greater 
dilRicuhy  in  rescuing  the  science  itself  from  the  oppro- 
brium and  ridicule  u»U>  which  it  has  fallen  in  the  esti- 
roatioa  of  tbe  [ 
that  the  ancient 
eiently  repalsive  t  and  we  ere  not  sorprfced  that  the 

readers  of  review rnapazinps,  snd  nnvcl?.  should 
shrink  with  tiuiiui  ai  the  fuiluwutj^  ciiuincration  of 
heads  into  which  the  schoolmen  divided  the  subject :  I. 
Ontology ;  3.  Coanwloi^y  i  3.  Anthropoaophy  ;  4.  Psy- 
dK>lo^;  5.  PneumetolOff  I  6.  MMaphy steal  Tbeido- 
gf .  'nib  divisioD  wMUMMCCMaty  end  neelcw;  it*  for 
the  noat  part,  only  tended  to  create  distkietioiM  where 
ihi  rt  wi!  no  real  difTerence,  and  to  reitder  a  science, 
whicti  ought  to  have  been  explanatory  of  »-very  other, 
the  most  intricate,  pc:  [lU;  xin^r,  and  uncertain;  and  we 
should  have  hailed  with  pleasure  that  independence  of 
inking,  which,  despising  antiquated  names,  and  un* 
authorised  diviaioMf  eiide«T«aied  to  extend  tbe  bmin« 
daries  of  genuine  tdbnce. 

But  the  spirit  of  the  ancient  metaphysicians  has  not 
beco  expelled  by  snch  means  as  these  :  it  has  not, 
like  tbe  dcmonology  of  the  dark  age?,  yielded  to  the 
llpbt  of  superior  knowledge ;  it  has  been  driven  out 
bf  fiends  more  fell  and  more  foul  than  itself,  by  igno- 
noccj  iodolsiicet  end  wenioo  to  solid  koowkdgc.  Me- 


tapbysica  are  not  the  only  science  proscribed  by  tbe 
migDiog  tttle  in  Great  Britain  ;  every  thing  thM  hm 
the  nipeinnce  of  proCound  diecaaeteny  if  k  be  conMct" 
ed  with  mind  or  with  inortle»  Is  thrown  aside  with  dis- 

pjiisl  ;  rind  nothing  can  obtain  so  mnt  h  tis  an  cxamina- 
Liun,  li  u  ii  nui  connected  with  palpable  science,  or 
with  that  vitiated  taste  which  feeds  for  ever,  without 
being  satisfied,  on  the  fungous  productions  of  superfi- 
cial knowledge.  What  JohanMl  said  sarcastically  of 
the  literature  of  Scotland,  aeejne  to  be  in  a  bir  way  of 
bein^  realised  as  to  the  whole  of  Chreat  BriluBt  it  «IU 


soon  be  like  a  city  in  a  siege,  n-hcrc  every  man  bat  a 
ration  of  futMl,  but  no  one  gcw  a  bellytu!. 

In  such  circumstances,  we  cannot  txp  ct  much  al* 
teoiion  lo  be  paid  to  metaphysics,  when  the  subject  both 
bbours  under  a  bad  name,  and  requires  too  much  ex- 
pence  of  tboogbt  for  tbe  present  friveloiu  taste  of  the 
age.  Ith  eorions  to  renarfc,"  taye  an  eloquent  de- 
frn  ler  of  metaphysical  science,*  "  the  strinp;o  notions 
which  men,  w'lo  arc  quite  ignorant  of  il&  lulute,  have 
formed  of  the  yir«r  f.hil-j30f>/iy."  There  are  some  who 
seem  seriously  to  believe,  that  this  science  serves  only 
toitarken  and  bewilder  the  understanding  ;  while  others 
suppose,  that  it  consbta  in  the  babbling  of  a  pedantic 
jargon,  which  constituted  the  barbarous  language  of 
the  scholastic  learnim;.  If  ;i  perplexed  reasoner  puzzle 
himself  and  his  audience,  wc  art  almost  sure  to  hear 
his  metaphysical  subtlety  reproved  or  lamented;  and 
he,  upon  his  part,  seldom  fails  to  ascribe  the  confusion 
of  bis  ideas  to  the  obscure  nature  of  all  speculative  doe* 
trines.  If  n  pert  riMtoricbn  get  enianpled  in  hb  own 
sophistries,  he  is  ever  ready  toeccnse  himself  of  havhg 
too  much  of  the  very  k  c^ir  which  he  war.ts.  There  b 
not  a  mere  tyro  in  literature,  who  nas  blundered  round 
the  meaning  of  a  chapter  in  Plato,  but  is  content  to 
mutake  himself  for  a  philosopher.  A  sciolbt  cannot 
set  op  for  an  Atheist,  without  first  hailbg  biaieelf  n 
netaphysicisB  t  while  an  ignorant  dogmatist  no  aoonar 
finds  himself  embarrassed  with  a  doubt,  than  he  seeks 
to  avenge  his  offended  rsnity.  hy  representing'  all  mc- 
lapi^ysica!  inquiries  as  iiilc  or  misrln-vous,  Thui  the 
noblest  of  the  sricnces.  is  nirstni^c-n  luid  \iUfi:a  Ijv  the 
folly  of  some,  and  by  the  prejudices  of  others ;  by  the 
impertinent  pretensMNM  of  a  few,  who  eoold  never  un- 
derstand it,  and  by  the  iHi[vstifisble  ceosorea  of  many, 
who  have  never  given  it  a  ftir  and  candid  examination. 
He,  however,  who  tins  been  accustomed  to  meditate  on 
the  pnnr.iples  ot  ttiinRS,  the  springs  of  action,  the  foun- 
dations of  political  govcrnmcni,  the  SMurces  of  moral 
law,  tbe  nature  of  the  passions,  the  intiucncc  of  habit 
iild  association,  the  formation  of  character  and  temper, 
the  bealtiea  of  the  eonl,  and  tbe  philosopby  of  auoA, 
will  not  be  persusded  that  these  things  are  unworthy 

of  his  pstlcnt  attention,  bcc^nsc  presiimpttjous  write rs 
have  at  used  the  liberty  of  invc^ti^^ation,  m  Iji-cause  dull 
ones  have  found  it  to  be  unavailiru>.  He  kn  nvs  that 
metaphysics  do  not  exclude  other  learning  ;  that,  on  the 
contrary,  they  blend  themsolfea  irith  all  the  sciences. 
He  foebthe  hnro  of  troth  to  graw  atfoog  with  the  tearcb 
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of  ill  He  confesses  the  very  boQUdsd  powers  oi  the 
human  ttudenumliog,  while  lie  contemplate*  the  iin* 
mcnsiiy  of  ntturet  and  the  majesty  of  God ;  but  bo 

think«>  tliat  Fiis  researches  m.iy  t  on'ritajte  to  enlarge  and 
correct  liis  notions,  thui  ility  m  ly  icach  liim  how  lo 
rca-ion  with  picrision,  and  that  tlity  may  irisiruci  h\m 
in  the  krtuwlcdtje  ot  hinistlf.  His  tiinc.  he  bciteves,  is 
seldom  employed  to  greater  aavamatre.  than  when  he 
cMisidere  whet  may  be  the  nature  of  hie  InteUectnal 
being,  examinee  the  eitieni  of  hie  moral  dmies,  invcetl- 

gates  iht;  sources  of  tiapjjini'ss,  iii  d  (It  niniistr^trs  thO 
incaris  by  which  it  may  lie  mort  >;tufially  ilitiuscd- 

Wt  rcuilily  f;r;int,  thai  nictap't)  sics  havi  oltin  been 
grossly  abused ;  thty  hare  been  ais^raccd  by  the  un-> 
couth  and  fanustic  drets  in  wbkb  they  bare  been  ex- 
hibited, or  by  the  p<^rvened  purpoaea  to  which  thejr 
have  been  directed ;  they  hare  bren  rendered  eootcmp- 
lib!e  hy  tlie  (juibhling  o!  the  schoolmen,  and  hy  tlic  so- 
phistry and  sctpticism  of  Hobhcs,  Spin()^a,  ami  Hunic  ; 
and  we  may  justly  despair  of  redetminv:  iiieii  credit 
with  those  who  argue  against  the  gi  neral  use  ol  any 
tbing  from  its  occasional  abuse  Such  persons  mi^ht 
argue  agaloBt  the  benefit  of  the  aplar  heat,  because  it  ia 
often  the  cause  of  pestilence  and  disease.  But  we  are 
firmly  totiv'mced.  tliat  in  propurtion  as  inicllti  ui  I  or 
metaphysical  studies  arc  neglucicdi  laste  <Ie>:enc- 
raie,  and  the  f;cner,il  energy  of  mind  will  be  impaired. 
That  man  is  a  genuine  meiaphysiciiin,  wlio  dives  into 
the  nature  of  things,  who  methodizes  seemingly  ano 
malous  facts,  and  reduces  to  aimple  and  perspicooua 
rules,  those  sppearancea  which  present  to  others  no> 
thing  but  a  mass  of  disjointed  and  inc{>iipi  uoii«i  mate- 
rials :  the  roan  who  does  this  is  a  benelactor  ol"  the  hu- 
man species,  ant)  liis  niemnty  will  he  honoured  as  such, 
while  the  names  of  the  grovellini;  herd,  who  lauglicd 
at  his  pursuits,  will  be  corered  with  sudden  aod  ever* 
lasting  oblivion. 

How  wotild  those  who  pretend  to  despise  metaphy- 
sics have  been  able  to  stand  before  the  acuteness  ol  the 
Celebrated  sceptics,  whosr  names  liave  heen  already 
mentioned?  It  "as  nerrssary  that  such  men  as  Luck c 
and  Beikclf  y  should  oppose  itic  datigtrous  doctrines  of 
Hohbea  and  Spinosa,  on  politics,  morals,  and  religion  ; 
and  that  such  men  aa  Rcid,  Campbell,  and  Stewart, 
'khould  encounter  the  dangerous  sophintry  of  Hume. 
If  it  should  be  said,  that  nn  instrument  so  convertible 
to  thf  htsi  or  woisi  of  piirpnscs,  had  hetier  be  kepi 
out  of  the  hands  uf  il'.c  j;inerality  of  men,  this  s  as 
much  as  to  s^<y,  that  the  pouer  of  reason  should  never 
be  exercised,  because  it  is  equattf  the  meana  of  <Hsse- 
minatine  truth,  and  of  giring  currency  to  error.  If 
any  evil  conseqneneea  have  ever  resulted  from  mciaphy  • 
sicjl  discussions,  it  is  only  a  farther  illiistnlion  of  what 
has  p;(  rictaliy  hct  n  rej^arded  as  an  axiom,  that  ttic  e.or- 
lujjlion  of  tiic  hc«t  tliinirs  proflvires  the  worst  efTiCts. 
Whatever  has  much  power  lo  do  i;ood  must,  if  ahuscd, 
have  much  power  to  do  mischief ;  and  if  metaphysica 
have  oecasiooally  been  emplmred  to  unhinge  belief  or 
to  unsettle  the  foundations  of  virtue,  it  snould  be  re- 
nicmhrred,  that  we  derive  the  means  of  cure  from  the 
siamc  source,  and  employ  the  same  instruments,  but 
dilTercntly  handleil  and  applied,  tO  CreCt  the  tem^leaof 
truth,  happiness,  and  virtue. 

If  mankind  knew  but  where  to  aioit  In  tbeir  re- 
searches, metaphysics  would  appear  tlie  mnainsefbl,  as 
well  as  the  moat  subliuie  science  that  evw  ai^aged  the 
faculties  of  the  bumm  mind.    But  th^  are  oflicn 


brought  into  discredit,  not  through  any  inherent  defect 
in  themselves,  but  from  the  restleas  and  Insatiable  de- 
aire  iaff  the  miod  to  comprehend  all  mysteries  and  all 

knowledge.  As  this  ai tempt  must  necessarily  prove 
unsuccessful,  we  may  expect  to  see  ilie  blame  laid  oti 
the  science,  wnich  has  been  cmptoyetl  as  the  means  of 
investigdtion.  Let  man  be  blamed  for  attempting  im- 
possibilities ;  but  let  the  acience  be  respected,  which 
will  carry  him  aa  Gir  as  ho  can  go  with  picaaure  aod 
with  aafetf . 

Let  all  the  Absurdities,  then,  that  have  ever  proceed- 
ed from  the  hrain  ol  a  bewildered  or  sceptical  metaphy- 
sician,  he  muslcreil  uj)  to  sustain  the  drraignm^ni  atj.iinsl 
the  UTility  of  otitotogical  science,  the  whole  host  must 
instantly  give  way,  before  the  immortal  works  w  hich 
luve  put  them  down,  by  the  judicious  application  of 
the  same  principles  which  teas  sober  or  lest  virtuous 
nun  hadabused.  Is  it  not  in  the  highest  degree  unge  ne- 
rous, then,  to  remember  only  the  evils  which  the  abuse 
ol  the  science  has  produced,  without  acknowledging 
the  bcnetits  which  it  has  conferred,  and  feeling  grate- 
ful for  having  laid  the  sure  liMllldations  of  taste, reason- 
ing, and  knowledge i  No  naan  will  doubt  the  utili^ 
of  mctap.iysical  studies,  who  knows  any  thing  about 
them,  and  who  is  disposed  10  conduct  his  researches 
with  that  coolness,  and  piiilosophic  caution,  which  is 
necessity  tue.isurc  success  i.i  a'ly  investigation.  Let 
no  one,  then,  be  deterred  from  entering  on  this  study 
by  the  outcries  of  ignorance  or  prejudice ;  or  by  the 
mtsrepresentationa  of  tboae  who  rail  at  what  they  do 
not  understand.  Skvl  tamei  fjfnoro*  temftrr  atkitrant. 
I-vi  tliosc  abstain  from  mcta[ihysics  who  think  that 
llu  y  never  ought  lO  grapple  w-idi  any  tnin,^  tint  is  pro- 
found ;  let  those  avoid  them,  wiio  ihink  '.hit  ;bere  is 
00  knowledge  but  what  is  apprehended  by  the  outward 
aenaea:  but  let  those  continue  to  maintain  the  honour 
of  the  seietice,  who  wish  to  explore  the  teeesacs  and 
resources  of  their  own  mfnds,  who  seek  to  be  acqu  tint- 
ed  with  the  nature  and  ess  nli;>l  qu.titits  of  thin-s.  or 
who  wish  to  know  any  thing  of  substance,  its  attri- 
butes, and  its  adjuncts. 

T'^niU  rtiiimii,  utqnr  ii'ii^l  coxal^t  n  Uitrn,  i^'lffH^KK^ 

Btit  wc  admit  that  metaphysics  hav-  r-'  nrdy  tiecn 
abtisei!  by  fiuhy  investigations  and  unwai  ranted  as- 
sum[)tiotis,  they  have  also  (le  luentlr  been  hrousjut  into 
disrepute  by  the  ridiculous  pretensions  of  some  of 
their  advocates.  Were  we  10  give  credit  to  Mr,  H.ir- 
ris  or  Lord  Monboddo,  we  should  scarcely  believe  that 
a  man  oontd  be  confident  of  the  number  of  his  own 
fingers,  unless  he  were  instnirted  in  the  metaphysics  of 
Ari»totle.  What  can  be  more  pueiilc  than  the  observa- 
tions of  the  Scottish  senator,  when  he  says,  ihai  "  a 
mechanic  who  applies  a  foot  or  a  yard  to  the  length  of 
two  bodfea.  and  finds  that  both  agree  exactly  to  that 
meaaure,  and  are  neither  longer  nor  shorter,  can  give 
no  reason  why  he  believes  the  bodies  to  be  of  equal 
length,  not  knowing  the  axiom  of  Euclid,  that  twe> 
things  whicli  are  equal  lo  a  third  ihin^.  arc  ctpiil  to 
one  another?"  [Ancimt  Mriafihytir^t.  vol  v  f)  15  1) 
Is  it  not  evident,  that  the  mechanic  knew  the  axiom  aa 
well  as  Euclid,  and  could  give  just  as  good  an  account 
of  it  2  When  lie  knowa  the  &ct  he  koowa  the  axiom ; 
and  ha  knewa,  with  inblliUe  cerUlnqrt  that  what  he 
baa  dbaerred  In  one  mcMurement  ia  applicable  to  nil 
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timiUr  ones  ;  htt  lharefore,  instanllf  and  intuitiTdf 
adopU  the  Stct  u  %  g«Mi»l  pdaeiple  of  kaowiBdM. 

we  do  not  know  that  ouiv  resdcn  would  think  m, 
were  we  to  auempt  to  give  a  coniplctu  ^yi^tcmaf  nieta- 
phfsics.  Out,  in  truth,  noiwithstanduig  all  that  has 
been  done,  the  attempt  is  too  vast  for  any  individual. 
Maojr  hare  elucidated  with  peculiar  success,  particular 
bwichet  of  neupbjrricil  acleace  ;  and  ihejr  who  have 
•uempiMl  BoriBf  bayei  in  |«icnl)  only  demonstntcd 
the  deficiency  of  their  qnahficatioasi  and  the  fntilitf  of 
il  cir  lr,l  nur5  Wc  doubt  not|  therefore,  that  our  pru- 
i^ciicc  will  l>v  approved  in  declining  an  undertaking  in 
whicn  so  many  have  failed,  tlioufjh  gifted  witli  respec- 
table talents,  and  armed  wiib  high  pretensions.  We 
iMfe  giTCD  in  the  article  Logic,  under  the  head  Pneu« 
natology,  (whteh  we  bwre  cooaidcred  M  embraciogi 
Psychology,  the  most  ititemtin^  branch  of  metaphy- 
sics,^ :;n  :u:r  Oiinl  of  tlio  origin  (S  our  Imowledjrf,  of  the 
wa)  ill  uluca  ilie  nimd  receives  its  imprcssiorii,  ol  U\e 
methods  which  it  employs  to  contmunicaic  its  idcns, 
and  of  the  various  circumstances  which  tend  to  modify 
its  conceptions.  These  topics,  which  might  with  pro- 
priety have  &Uen  under  the  preaent  article,  being  aU 
Kidy  discuaeed,  ahall  not  be  repeated.  In  the  article 
MoKAL  PoiLosorHv  a!«;o,  M-ill  bc  found  some  important 
discussions  respecting  ihc  influence  of  the  will  and  the 
affections,  ?.r.t;  ilic  liberty  or  necessity  of  human  actioi^s. 
It  is  therefore  unnecessary  to  dwell  on  these  subjects 
here.  We  shall  merely  anempt  a  rapid  sketch  of  what 
haa  been  done  in  mettphjraica ;  and  tbist  rather  witb  n 
▼iew  to  point  out  to  our  readera  the  subjeeta  and  acope 
of  the  science,  thsn  torrquirr  their  actiuiescence  in  the 
doctrines  and  sjiccul-iuunb  \ytach  have  been  so  elabo- 
rate:) Lc;;ailcd. 

Aristotle  stands  at  the  head  of  metaphysicians  in 
point  of  priority  of  time,  and  probably  also  in  point  of 
pre-cnnuence  of  intellect.   What  be  fails  to  elucidate, 
be  envelopeabi  each  a  Tcil  of  myatieisai  and  perplexing 
phraseology,  that  it  is  scarcely  possible  to  divine  his 
meaning,  much  less  to  correct  his  errors.    This  circum- 
stance has  misled  many  of  his  followers  and  admirers, 
who,  trusting  to  his  infallibility,  and  convinced  that  every 
thing  he  aavs  must  have  a  profound,  if  it  has  not  an  ob- 
viona  meaning,  haTO  bbeured  with  most  indelatigable 
sdoatrjr  to  cTneidato  bia  inacniuble  reeearchea,  and  lo 
persuade  the  world  that  they  contain  the  substance  and 
essence  of  all  knowledge.   The  very  obscurity  which 
hangs  over  the  writings  of  Aristotle  has  tended  to  in- 
crease his  fame,  and  to  exalt  the  reputation  of  bis  genius. 
For  ingenious  men  finding  many  passages  of  transcendent 
excellenco  in  the  writings  of  Aristotle,  and  many  most 
profoood  and  anblime  apeculatioaa,  have  given  him  cre- 
dit for  a  species  of  omniscience  in  every  kind  of  science; 
and  whenever  any  thing  occurs  which  is  not  very  obvious, 
thty  uniformly  ascribe  the  difRcuIty  to  the  piofunt'ity  of 
the  author's  views,  and  not  to  the  obscurity  of  itiii  con- 
ceptions.   Their  own  minds  being  at  the  same  time  pre- 
occvpied  by  some  favourite  metaphysical  notiona,  they 
aagcny  wntcb  Ibr  any  hint  in  the  writinga  of  their  idol, 
WMcb  may  serve  to  confirm  their  own  opinion.  These 
bmts  they  may  easily  find.    By  disjoining  one  passage 
from  another,  or  by  conncciinjj  remote  passages  accord- 
M)g  to  their  own  conceptions,  they  may  make  Aristotle 
ipcak  any  language,  and  lend  his  suHra^^e  to  any  set  of 
philoaophical  opinions.    Those  passages  which  arc  most 
oheeare,  will  generally  answer  the  purpose  best.  Aa 
they  cannot  be  decidedly  dwined  aa  aupporiiog  an  oib* 
Vol.  XIII.  P«iT  I. 


viooa  doctrine  we  are  ready  to  feel  thankful  (oaiif  «bo 
can  attach  to  then  a  raUooai  meaning }  and  we  generaUy 
find  it  as  easy  to  aaaent  to  it,  aa  to  establish  a  different 

or  opposite  bignificatioti. 

It  is,  however,  liut  fair  to  remark,  that  Aristotle  is 
perhaps  scarcely  chargeable  with  one  half  of  tlic  obscurity 
which  lunv  envelopes  his  writings;  and  probably  also, 
lie  is  not  entitled  to  full  credit  for  many  of  the  most 
useful  doctrinea  contained  in  them.  We  allude  to  the 
viciiaitudes  which  bla  writings  have  undergone,  and  to 
the  mangled  and  mutilated  slate  in  which  many  of  them 
were  found.  After  having  lain  in  a  subterraneous  cavern 
in  the  to»  ri  of  Scepsis,  for  130  ycais,  they  were  brou)*ht 
to  light,  and  sold  to  Apellico,  a  Teian,  who,  with  inju« 
Scions  industry,  supplied  from  his  own  conjectures  such 
paaaagea  aa  liad  beoome  illegible.  It  is  impoaNble  to 
ascertain  the  extent'  of  these  supplementary  emendatlona, 
wiiich,  in  all  probability,  savoured  more  of  the  opinion* 
of  the  trjiiscribcr  lliati  of  the  s|)irit  of  Aristotle.  But  this 
was  not  the  last  ordeal  which  they  underwent.  It  is 
well  known  that  they  were  transferred  to  Rome  by  Sylla, 
after  the  taking  of  Athens.  Here  Tyrannion,  a  gnim- 
marian,  having  obtained  perm'iaaion  lo  make  uae  of  tbo 
manuscripts,  cnt  ployed  ignorant  amannenac*  to  take 
copies  of  them,  which  he  suffered  to  pass  out  of  his 
hands  without  proper  correction.  These  errors  have 
been  coniinued  by  succeeding  commentators  and  tran- 
scribers, who  have  often  introduced  into  the  text  con- 
jectural emendationa  and  variations.  Alt  ancient  writinga 
are  liable,  In  a  greater  or  leaa  degree,  to  auch  acci* 
denta;  but  none  ao  much  aa  thoao  which  record  philo- 
sophical  doctrines ;  for  here,  if  there  is  a  possibility  9f 
perversion,  the  commentator  or  transcriber  will  endea- 
vour to  maka  the  text  aubienriciit  to  bia  pMcooeeiveil 
opinions. 

At  preaent,  we  are  only  concerned  with  the  metaphy- 
aica  of  Ariatotle ;  and  of  these  we  ahall  p^ve  aa  condae 
an  account  aa  possible.  According  to  him,  the  funda- 
mental principle  of  ontology  is,  that  it  is  impossible  that 
the  same  thing  should  he,  and  not  be,  in  the  same  subject, 
at  the  same  time,  and  in  the  same  respect.  To  this 
universal  principle  all  demonstration  may  be  reduced. 
Being  may  he  reduced  into  the  ten  categories,  or  pre- 
dicaments, which  are,  1.  Sudttmee,  which  is  either  pri- 
mary, and  can  neither  be  predicated  of,  nor  inherent  in, 
any  other  subject:  or  secondary,  which  subsists  in  pri- 
maiy  substances,  as  genera  or  tfiecie*.  2.  Quantily,  con- 
tinued or  discrete ;  which  has  no  contrary,  and  denomi- 
nates things  equal  or  unequal.  3.  RelaiUtn,  expressing 
the  manner  in  which  one  thing  is  affected  towards  ano- 
ther. 4.  QuatUy,  by  wlitch  a  thing  is  said  to  be  such  aa 
it  ia.  9.  Jlerteu,  signifying  the  mmtun  of  the  agent.  6. 
Pattion,  signifying  the  atatc  of  the  patient.  7.  H^kftt, 
denoting  time.  8.  IfAere,  denoting  place.  9.  Sftua- 
<(c/n,  expi  tviiiu;  tiie  external  circumstance  of  local  rela- 
tion. 1 0.  J/u^U,  expressing  the  c&iernul  circumstance  of 
being  h;ibitcd. 

£dttg  is  cither  notional  or  real ;  notional,  as  it  ia  con- 
ceived in  the  mind;  real,  as  it  exists  in  nature.  No- 
tional Mag  is  either  true  or  false}  true,  when  it  cor- 
responds to  the  real  nature  of  things;  false,  when  the 
conception  and  the  reality  differ  from  each  other.  Inthu 
knowledge  of  things  immutable  the  intellect  cannot  bn  i 
deceived  ;  mistake  and  error  can  only  ariao  concerning  ■ 
contingent  and  variable  objectl. 

Atiaioile'a  notiona  reapectiug  the  first  mover  were,  in 
aome  reapccti}  aubliiBO  j  in  othora  coDfuaed  and  tuiio- 
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telligible.  He  admitted  an  original  principle  of  motion, 
which  h€  Mid  tnutl  be  ainmie  puro  cnengr,  vmd  of  mat* 
ter,  etenwii  iminutible.  Tb«  euoice  oftbe  firat  mover 

is  diflerent  fram  that  of  corporeal  •ubttBoceij  indivisible, 
because  unity  is  perfect ;  immutable,  because  nothing 
cat)  cliange  itself;  and  eternal,  because  snutioii  itself  is 
eternal :  (thia  is  a  graiuitouii  assumption.)  This  power 
i»  an  incorpoi-eal  intelligence ;  happy  in  the  contempla« 
tkn  of  himself}  the  first  cause  of  ail  motion ;  and,  in 
fiaCf  the  Being  of  Beings,  or  God. 

As  lotheMul»he  said  that  it  was  the  principle  of  ac* 
tion  in  ait  organised  body  possessing  life  potentially.  It 
docs  not  move  itself,  for  whatever  moves  is  moved  by 
some  other  moving  power.  It  is  not  a  rare  body  com* 
posed  of  elements ;  for  then  it  would  not  have  percep- 
tion»  more  than  the  elements  which  compose  it.  The 
soul  has  three  fieahiea,the tiitfrftfirr,  the  tauUioey  and  the 
rational ;  lh«  superior  eoiuprehendii^  the  inferior  po« 
tentially.  The  nutritive  faculty  is  that  by  which  life  ia 
pto  uccd  and  preserved.  The  sensitive  is  thai  by  wliich 
we  perceive  and  feel ;  it  dots  not  perceive  itiwilf,  nor  its 
organs,  but  some  external  ubji  i'l,  through  the  interven- 
tion of  tl»  organs,  which  arcadipied  to  produce  the  aen* 
Mtlora  of  tight)  hearing,  smell,  taste,  ^nd  touch*  The 
sense*  receive  sensible  s|iecics  or  forms  without  matter, 
as  wax  receives  the  impression  of  a  seal  without  receiv* 

in^  any  par  t  of  its  subitance,  the  external  senses  perceive 
objects,  l)ut  it  is  the  common  or  internal  sense  which 
observes  their  cliffcri-ncc. 

He  defined  the  mind  to  be  the  principle  by  which  we 
live»  percciTC»  waA  understand.  When  he  attempted  to 
Arm  Wi  alMtnustCMic«|itiQllof  Ibis  principle,  he  saw  that 
there  must  be  some  subtunee  which  enjoys  such  /ter' 
fectUtn,  as  to  be  capable  of  performing  this  function  :  arid 
ill  defining  this  substance,  he  made  use  of  a  term,  wiiich 
his  followers  suppose  to  express  some  very  profound  and 
recondite  weaning:  he  called  it  EnteUchtia,  thai  ts,A(T- 
.fi^iutt  or  ittrfttl  tlUf^gf,  This  word  wns  conceived  to 
be  fd  vmy  tqpsiertow,  that  Hetmolans  Barbaras*  who 
translated  the  JUrforlr,  and  other  pieces  of  Ariatotle,  is 
said  to  have  implurcd  the  assistance  of  a  divinity  to  enable 
him  to  utiderstand  it^  meaning  :  had  lie  obtained  this 
favovir,  it  is  probable  tliat  lie  would  have  been  farther 
advanced  than  Aristotle  who  framed  it.  U  was  diS'cr* 
ently  understood  by  different  authors,  according  as  it 
suited  their  partieoiar  views^  and  is  thus  eftptained  by 
Leibnhs  to  aecominodate  his  leading  hypothesis  t  JUbsw* 

F.rjr'.rchiarum  imtor.i  fntait  QSWri»U»  titaUMlIt ^tmjlM' 
but  *fu  monadibua  creatti. 

Aristotle's  metaphysical  notions  resp^ctinp;  matter 
were  very  singular,  and  we  believe  we  may  say  incom- 
prehensible. This,  of  course,  is  not  admitted  by  adepts* 
who  natnuin  that  he  has  given  us  the  onljr  inielligUile 
views  en  the  subject.  We  shall  allow  the  master  md 
the  scholars  to  explain  their  nwri  ici  us  \rattcr,  accord- 
ing lo  Aristotle,  is  liiher  wftmi  or  -^^'t^H;  th.it  is,  ftri- 
mary  m  /;r j  <  irTu;.'t .  Thus,  iron  and  vvuod  arc  not  of  the 
same  pKxuii  ,i(  in,  ttn—  but  their  primary  or  elementary 
matter  i^  tl.'  h  uuc.  It  the  primary  matter  did  not  exist* 
neither  could  the  proximate  or  immediate.  The  primarf 
aaatter  it  n^ber  earth*  nor  air,  nor  lire*  nor  water ;  hu 
neither  hot,  nor  cold,  nor  dry,  nor  moist,  nor  solid,  nor 
extended.  It  is  the  universal  element,  but  can  never 
become  objective  to  hci  ;c.  Spinoza,  who  was  an  acute 
■ophist,  and  a  deep  read,  though  we  cannot  think  a  pro- 
bund  metaphysician,  availed  himself  of  these  sublimatedi 
or.  rail>«r  incompffehooaiUa  uBiiaaa  of  aaattar,  to  aMaUlsk 


his  system  of  universal  materialism,  by  which  he  makca 
Deity  tiimself  materiaL  Tito  French  pbilosopliisia* 
during  the  revoiudoosry  pbreosf*  went  sUII  farther  than 

this  I  and  one  of  them  had  the  ioaoiuty  to  announce,  that 
he  hoped  soon  to  be  able  to  ascertain  the  particuiar  form 
of  crystallization  which  constituted  Uctty  !  Spinoza, 
like  Aristotle,  contended  that  priiuary  matte  r,  or  suo* 
Stance  as  be  calls  it,  is  something  completely  distinct 
from  anf  of  its  modifications.,  in  order  to  elude  the  oh> 
jections  which  had  been  urged  against  his  system,  from 
the  mutability  and  divisibility  of  nnatter.  For  it  was  said 
with  justice,  that  if  Deity  was  material,  the  seif-existent 
and  eternal  principle  whicli  Spinoza  admitted  niu>>t  b^ 
mutable  and  divisible,  w  i^cti  i>  absurd.  Sir  Wiiliani 
Drummond,  in  his  academicjl  questions,  has  given  a 
pretty  full  expoattion  of  the  piiyaical  and  moral  syaiem 
of  Spioon,  end  haa  given  every  advattage  lo  the  interlo* 
cutor  who  supports  it,  without  adducing  anjr  counter- 
balancing  refutation. 

His  design  in  ttii*  was  sin^^ulur  ;  for  lie  is  any  thing 
but  a  SptHoziiit.  Uul  a»  ius  o<>jc<.t  u  to  explode  the  ex- 
istence of  matter,  independent  of  the  perceptions  uf  mind, 
he  seems  to  wish  to  terrify  his  readers  iiuo  his  doctrine* 
by  staling  the  d.ingerous  consequences  which  rceult 
from  admitting  the  independent  existence  of  metier. 
The  experiment  is  a  Utile  dsngerous ;  for  were  there  no 
me 'ill  IV,  'ictween  Spinozism  anfl  ide  ilisui,  .i  (^  jud  |>art  of 
maiiKi.iil  mi^rht  bt-  puzzled  how  to  lorni  a  Uecision. 
Uut  there  is  a  medium  ;  asul  whatever  difRculties  may 
attend  the  conception  of  natter  aa  existiog  independent 
of  our  peroeptioas*  it  cortaialy  involves  no  impost 
bilitj. 

If  our  readers  find  any  difieuliy  in  liarming  a  concep- 
tion of  mjtter  a'lstracted  from  all  its  qualities,  they  shall 
have  the  btncfu  of  Mr.  Harris's  tllusiratiott :  **  We  j^jain 
a  t^limpse  of  it  by  abstraction,  wlieti  we  say  that  the  tii-»t 
matter  is  not  the  iltiearocnis  and  complexion  which  raAe 
the  beautiful  DkO}  nor  yet  the  flesh  and  blood  wbicU 
make  thoae  Uoaamonia  and  that  complexion  nor  rot  Uw 
liquid  and  solid  aliments  which  malie  that  lesb  and  Mood ; 
w.yr  yet  the  simple  bodies  of  earth  and  water  which  make 
tiioic  various  aliment*;  but  something  which,  being  be- 
low all  these,  and  supporting  them  all,  is  yet  different 
from  litem  alt,  and  essential  to  their  existence." 

Dut  our  elegant  author  is  net  GOOtcM  with  giving  us 
a  glimpse  of  this  Bubtilo  and  otfanaaceat  substaaoo  x  *^  Wo 
obldn  a  sight  of  it,  he  ebservee,  when  we  say,  that  as  is 
the  brass  to  the  statue,  the  marHir  to  the  pill.ir,  the  timber 
to  the  ship,  or  any  one  secondary  uiatiei  to  any  one  pe- 
culiar foi-nit  SO  ia  the  irst  and  ongind  mauortoaUbnno- 
in  general  " 

This  certainly  aaoms  to  be  pushing  matter  to  the  vofj 
verge  of  existence ;  and*  therefore*  Sir  William  Oram- 
mond,  a  keen  immetertallsl,  observes,  tliat  we  had  better 

pause  before  we  bn  ak  the  bubble  of  the  ideal  philoso- 
phy, lest  it  be  all  that  is  left  to  save  us  from  mter  aniiihi- 
laiinn 

The  metaphysics  of  Aristotle  formed  the  text  book 
ootbeso  subiccts  to  Europe  and  tho  world*  fin*  many 
ccmtiries.  The  Arabians  were  as  great  adepta  aa  tho 
monks  of  the  dsrk  ages.    To  be  able  to  comprehend 

and  to  wield  the  Org-anum  of  Ariiirili-,  was  considered 
as  the  hivjhcst  attjmmem  in  knuwledj^e,  and  the  most 
desirable  acr.ompliahmcnt  in  literature.  It  was  reckon- 
ed presumptuous,  and  almost  heretical,  to  call  his  au- 
thority in  question.  Of  this  we  have  a  remarkaMo 
proof  in  Uw  fiue  of  Peter  iUimis»  an  imtrqiid  impogocr 
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ftf  the  Arittotelian  philo§ophy.   His  boM  •ttaclit  on  a  to  belbTo  in  an  extcnni  world ;  on  nlleetton,  howefWi 

system  which  had  been  n  tn  iiLd  Tor  so  many  ages,  gave  he  found  that  all  he  knew  of  tliat  world  wa»  in  him- 

gretl  offence.    His  antasuiiiitu.  however,  attacked  him  self;  and  ihcreJ'ore  he  was  entitled  to  cbubt  the  reality 

tt  first  only  with  arguments.    lint  f)riilinj-  tiim  rcfrac-  ol"  its  cM^icnce;  because  some  superior  being  might 

lorjr, or  rather  too  strong  for  them,  they  proceeded  to  have  desired  to  deceive  him.    But  he  is  sure  he  cannot 

lisrsher  measures.    He  was  accused  of  an  attempt  to  be  deceived  as  to  the  aiioin  bjr  which  h«  ptovet  bia 

aobTBit  both  religion  aiid  phUoaophf  {  and  though  he  own  exiatenoe.  JFaOtt  mt  ftdafuk  fiotnt,  tumfumm 

challenged  his  opponenti  to  a  piiblie  diapiitadon,  he  UmenegSrtetvttMtalm  fitamdlitmeaHqiadtuee^gil^ 

cotild  tior  obtain  an  impartial  hearing;  and  wss  pro-  f-^.    Alt' r  I'nr  inmost  rcfleciion,  he  finds  that  he  had 

hibited  by  Francis  I.  from  writing  or  teaching  philo-  btUcvctd  ilic  cxiaience  ct"  external  objects  ortty  r«co  aif- 

sophy.    'I'his  sentence  was  afterwards  reversed  by  Hen-  guo  imfiuUu  ;  nnd  he  now  pro<  ttd^  to  search  for  argu- 

rj  il.  and  Ramus  was  appointed  regiua  professor  of  ments.    And,  first,  he  satishes  himself  that  there  is  a 

eloquence  and  philosophy,  and  afterwardt  of  nMthe-  God ;  for  he  can  form  a  clear  idea  of  his  perfections ; 

maiica.  Hiaaneniaa,  however,  becaoie  moni  Tiruloit  perfiBciiaoa  which  he  knowa  do  not  eiiat  ui  hiaiielfi 

than  ever,  when  it  waa  fbond  that  Ramaa  favonred  the  but  amce  he  cntertatm  the  idea  of  them,  there  nraat  be 

priiii-iiilcs  Q!'i!ir  Reformation.    He  was  oblipcd  to  leave  an  archeiyp?  rt"  th;u  iriiin  ;  and  this  rnrrici  Viirn  -^x  once 

i-'raiice  ;  ar.a  alter  travelling  three  years  \n  Germany,  to  the  Supicme  ileing,  as  posssssirig  ill  itie  attni>ijte8 

to  visit  the  principal  universities,  he  unfortunately  re-  wliit^  li  he  hsd  conceived  of  him. 

solved  to  return  to  Paris,  where  be  lost  bia  life  by  the      His  reasonin;;  is  ingenioua,  and  we  shall  give  k  in  bia 

hand  of  a  hired  aawrtn  to  the  iBfiMMMenMnaeroof  St.  own  words:  ^  Quia  Ddi  aire  entia  wmmi  ideam  ln< 

Bartholoaaew'a  eve.  beeaea  in  nebla,  jure  paaattmna  entnhnni,  •  qveiwai 

Vtit  It  waa  the  refbrnadon  in  religion  whieh  ecnn-  causa  Tltam  habcamuas  tantamque  in  ea  immensitatem 

pletci!  The  overthrow  of  the  Aristotelian  philosophy,  invenicmus,  ut  plane  ex  eo  simus  certi^  ron  posse  iilani 
LuiliLT  liiid  been  early  instructed  in  the  Peripatetic  doc-  nobis  I'uissc  inditam,nisi  a  re,  in  qua  sit  r(-\r  la  omr/iuii» 
tnncs,  and  in  all  the  subtleties  ■  f  ti  t  scholastic  philo-  peifectionum  r nn |i; -mentnm,  hoc  est,  msi  i  Drn  rcali- 
sophy  as  taught  by  Thomas  Aqumas,  Duns  Scotus,  and  ter  existentc.  Est  enim  lumine  naturali  notissimuin,  non 
others ;  and  had  attached  himself  to  the  party  of  the  ntodo  a  nihilo  nihil  fieri ;  nec  id  qilod  est  perfectius  ab 
Hoasieelieia  in  the  dispute  about  uniireraeta.  WJUOj  eo  quod  eM  mtoua  perfectum,  ut  a  eanaa  el&cleiite  et 
bowever»  hia  Cfca  were  opened  to  see  the  errora  of  the  total!  prodoei;  sed  n«iae  etiam  in  ndbia  ideani  aive 
Roaaiah  doctrinesi  he  began  to  question  the  validity  of  imaginem  ullius  rei  esse  posse,  cujus  non  allcubi,  sive  in 
tbe  principles  on  which  these  errors  had  chiefly  rested  nobis  ipsis,  sive  extra  nos,  nrchetypus  aliquis  omnes 
for  support.  The  result  was  a  thorough  conviction  of  <  jov  [n  ifectiones  reijn  .  o  nincns,  cxistat.  Et  quia 
the  inutility  of  the  Aristotelian  method,  and  an  indig'  summas  tllas  perfectiones,  quarum  ideam  habemus,  duU 
naot  and  eentumelious  contempt  of  ita  quibblea  and  lo  modo  in  nobis  reperimus)  ex  bee  Ipso  recta  conclodl^ 
bfae  tefiAemeota.  What  does  it  coottibotet  aaja  he,  nraa  eaa  in  aliqno  a  nobb  diveraO)  nempe  in  deo^  ease  \ 
lewarda  tin  knowledge  of  things,  le  be  pcrpetvalljr  vol  eette  aliqttando  Mese,  ex  quo  evideBtiasine  ae« 
trifling  ai>d  cavilling  in  language  conceived  and  pre-  quttur,ip8a5adhuc  esse."  Princifi.  PhUotoph.fittrt prima. 
scribed  by  Aristotle  concerning  mailer,  form,  motion,  This  is  perhaps  as  good  an  a  firiorl  argument  for  the 
aitd  time  f"  In  Luther's  ardent  temperament,  the  heat  existence  of  a  God  as  Dr.  Clarke's;  and  indeed,  in  some 
of  controvcray  might  easily  carry  him  unwarranted  respects,  it  is  not  unlike  it.  Dr.  Clarke  seems  to  have 
lengths  in  expressing  bia  eoMempt  for  Aristotle's  doc-  borrowed  Ida  argument  from  the  following  passage  in 
trinca.  He  waa  no  enemy  to  aound  philosophy,  but  he  Newtoo'a  iVhujtfa  f  «•  Etemua  eat  et  infinitua,  omnipo* 
waa  amtiom  to  ftee  the  world  from  the  joka  vt  autheri^  -tens,  et  omniaeiena }  id  eat  durat  ab  etcmo  fai  etemnm,  et 
ly,  both  in  philosophy  and  religion.  adcst  ah  infinito  in  infinitum.  Non  est  etemitas  et  Infi- 
The  defection  heing  thus  brgun,  the  revolt  soon  he-  nitas,  sed  ctcrnus  et  infinitus;  non  est  duralto  et  spalium, 
came  gcjiuial  The  method  of  induction  recommend-  sed  durat  el  adest.  Durat  semper,  <;  :i<l<  si  uhique;  et 
ed  by  tlic  powerful  genius  of  Bacon,  completely  under-  existcndo  semper  et  ubique  diirationem  el  spatium  con- 
mined  the  autboriiy  of  Aristotle  in  physical  researches;  athuit."  We  would  have  willingly  travelled  out  of  our 
Md  Oeacartae  aeon  began  to  think  for  himself,  and  to  way,  at  aiiy  time,  to  exhibit  aucb  a  anbiime  apecimen  of 
devise  a  new  method  of  amdying  the  philosophy  of  the  metapbyaleal  theology.  Dr.  Clarke  has  unde  the  fel« 
human  mind.  The  first  thing  he  did  was,  lo  dismiss  lowing  use  of  it :  Space  and  time,  he  observes,  are  only 
from  his  mind  all  reverence  for  any  i)rcceding  doctrines  abstract  conceptions  of  an  immensity  and  eternity,  which 
and  opinions.  He  went  farther  still,  for  he  attempted  force  themselves  on  our  belief;  and  as  immensity  and 
(o  discard  all  previous  belief  which  was  not  established  eternity  are  not  substai>ccs,  they  must  be  the  attributea 
an  daaionat ration.  The  firat  point)  then,  waa  lo  ascer-  of  a  Being  who  ia  nacetaarily  immense  and  eternal, 
nit  the  reality  of  bia  own  eaistciieei  and  we  ahould  We  shall  by  and  by  exainine  the  foundation  of  thia  ar> 
think  it  srould  not  have  been  very  eaay  to  have  done  giment  - 

this  lo  the  satisfaction  of  a  man  who  seriously  doubted  Dcscnrtcs  having  satisfied  himself  as  to  the  existence 
of  it.  He  satisfied  himself  on  this  point,  however,  liy  of  a  God,  no  longer  hesitates  in  acknowledging  the 
refleciiii;;;  ( liai  \viiat  thinks,  must  exist.  Refiugnat  emm  reality  of  an  cxlernal  world;  for  he  concludes  that  the  , 
nt  fiutemv*  id  quad  cogUat  to  iftto  temfiort  guo  cogiiat  God  whom  he  serves  will  not  deceive  him ;  as  a  desire 
IMS  tslttere.  Ac  ftnOnde  het  cognliht  ef*  co^o,  ergo  to  deceive  can  only  proceed  from  malice,  or  fear,  or 
tmmf  «$*  omnkm  Jtrima  et  crrffsrtne,  §u€  tnlMet  crdliu  veakneaa  j  none  of  which  qualities  can  ever  apply  to  God. 
/UUhtvfUUmti  (teewmt.  Having  thua  aatiaficd  himself  Oeacartea  adopted  the  common  theory  reapecting  per- 
of  his  own  existence,  he  next  proceeds  to  examine  what  ception.  Till  his  day,  and  long  after  it,  nobody  doubt- 
evidence  be  has  for  the  existence  of  any  other  object  or  ed  that  certain  images  were  propagated  from  bodies,  in 
nrirft*r^  bmidea  tinwelt  He  bad  been  aacaaloined  aone  onaceomilable  manner,  which  nrodnoed  ideaa  to 

NS  , 
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the  mind.  Aristotle,  as  we  have  alretdy  ttated,  illai* 
irates  thisi  by  Mjring  tbat  the  Mines  receive  temible 
spceiest  or  forim,  witboat  matteri  «s  wax  receivet  the 

impression  of  a  seal,  witht)m  receiving  aiu  part  of  ihe 
sul)siance.  The  ittxivcd  maxim  amun^  ihc  I'L-ripale- 
tics,  and  we  do  iinl  ste  lujw  it  can  bi:  (liajjulc d,  is,  thai  no- 
thing can  act  where  it  is  not;  and  therefore,  if  matter 
be  different  from  mind,  ihere  mvu  be  soine  medittin 
intarpuod  to  bring  themt  n  it  «eic,  into  contict.  Tliii 
opinion  h«i  ^iven  rise  to  a  ▼arieiy  of  theoriea  half  me- 
taphysical, hulf  physiologicil,  such  as  that  of  animal 
spirits,  01  3!>  the  vibi  atiotis  of  J  lartlcy,  and  the  like,  with 
a  view  to  LX[)ljiii  tiic  way  in  which  the  iminiucrial  sulj- 
staiice  of  the  sout  is  acted  upon  by  external  objects. 
We  COtiecitre  all  tuch  atlempi*  to  be  futile;  nor  can  we 
form  aof  conception  of  contact  between  e  material  and 
an  imtnaterial  tabaianeei  or  of  tlie  manner  in  whicb 
bo<ly  acts  on  spirit,  or  this  on  material  substnncc!.  An 
author  of  some  celebrity,*  has  advanced  s  very  extraor- 
dinary hypothesis  to  explain  this  mysterious  subject ; 
we  shall  give  a  part  of  it  in  his  own  words,  to  caution 
our  readers  against  tbe  danger  of  theorizing :  "  Were  I 
permitted  to  conjecture  in  a  matter  where  notliing  bet* 
ter  than  conjecture  can  be  badt  I  ahould  auppoae  spirit 
naturally  penetrable,  but  capelile  of  rendering  itself  so- 
lid upon  occasion,  with  respect  to  particular  bodies, 
and  iliat  hereon  our  activity  depends.  I  have  formerly 
given  my  reasons  for  imagining,  that  the  force  where- 
with we  move  our  limbs,  is  derived  from  the  animal 
circulation  rushing  into  the  muscles  through  certain 
nerves,  and  that  the  orifices  of  these  nerrea  are  provid> 
cd  with  stoppers)  which  tbe  mind  draws  op  at  pfeaaure 
to  give  tbe  animal  spirits  admittance ;  now  what  should 
hinder  our  conceiving  tlicsc  stoppers  pushed  up  by  lit- 
tle hairs,  or  iibies,  whose  other  ends  lie  within  our 
spiritual  pari,t  which  by  its  natural  penetrability,  ad- 
mits t he m  into  the  space  where  it  resides  ?  But,  upon 
the  ntind  rendering  itself  solid  with  respect  to  any  par- 
ticular fibre,,  it  is  driven  forward^  tbereb7  lifts  up  the 
stopper,  and  opens  the  passage  into  the  nerves;  until 
volition,  forbearing  to  act,  the  penetrability  returns — 
the  fibre,  no  longer  pressed,  falls  bacli  to  its  former  sta- 
tion, tiie  stopper  following)  doeea  the  paaiegOt  and  mus- 
cular motion  ceases." 

The  author  proceeds  in  tbe  same  style ;  but  we  have 
given  eaoQcb  to  exhibit  n  complete  specimen  of  me* 
laphysical  absurdity,  or  rather  of  the  danger  which  must 
always  attend  physiologico  metaphyMcal  speculations. 

Locke  is  by  far  the  most  celcbtiiicd  metaphysician 
in  n\odcrn  times.  There  is  a  pcisi)icuity  and  good 
sense  apparent  in  his  writings,  whicli  insures  the  at- 
tention and  good  will  of  the  reader.  He  carefully  be* 
jiished  the  pedantic  phraseology  of  the  schools  g  and 


the  world  was  astonished  that  subjects  so  profound 
should  be  rendered  so  simple.  Even  yet  he  is  acsroe- 
ly  considered  by  some  as  a  metaphysician,  solely,  we 

believe,  because  he  employed  (In-  li-i ;';ia^;e  of  common 
life  Bml  common  sense,  in  illustraiitif;  aumc  of  the  pio- 
foundcst  i)oiiiib  in  ontology  ant!  psychology.  i"or- 
mcrly  none  but  the  initiated  dared  to  approach  these 
subjects.  Thcf  were  discussed  to  •  peculter  la»^age« 
which  was  w  remetA  from  the  common  coneepiions  of 
mankind,  and  as  uiuMenigible  to  common  understand* 
ings,  as  the  si^ns  of  free-masonry  arc  to  the  uninitiat- 
ed. Socrates  vras  said  to  have  brought  philosophy 
doxvn  from  ticaveii :  and  \»e  may  at  least  siy  of  LockCf 
that  he  has  brought  metaphysics  down  from  the  cloudst 
and  planted  them  in  a  congenial  soil,  and  reared  them 
with  proper  enltare  on  the  surface  of  this  earth.  Per- 
haps no  one  ev«r  accomplished  so  much  on  such  a 
subject,  with  fewer  errors,  and  fewer  marks  of  failure. 
In  the  article  logic,  we  liave  painted  out  what  we  con- 
ceive to  be  deficiencies  or  mistakes  in  his  reasoning 
but  we  shall  have  conveyed  to  our  readers  an  impres- 
sion very  different  fiom  our  real  leelings,  if  thoy  ima- 
gine that  wo  do  not  entertain  tbe  very  bigbeat  reve- 
renoo  for  tho  geniua  of  Lockct  and  the  highest  grati- 
tude for  the  important  scrvicea  which  he  has  perform- 
ed, in  rendering  easy  and  attractive  the  science  of  meta- 
physics and  the  study  of  the  human  mind. 

Descartes  had  said  that  the  Peripatetic  philosophers 
resembled  blind  persons,  who,  in  order  to  equalize  the 
combat  with  persons  who  had  the  use  of  their  eyes* 
endeavoured  to  draw  them  into  n  dark  cavern,  where 
viaion  could  be  of  no  use  to  them.  It  is  impossible  net 
to  admit  the  justice  of  tbe  remark,  for,  if  ever  th«« 
were  any  wlio  darkened  counsel  by  words  without 
knowledge,  lias  charge  may  Itc  applied  to  the  sciiool- 
men  who  adopted  the  philosophy  of  Aristotle. 
small  part  of  the  merit  of  Locke  consisted  in  sweeping 
away  this  useless  rubbish)  and  in  teaching  mankind  to 
define  their  ideas  and  coocepiiona  before  thqr  attcmptMl 
to  reason  about  them. 

We  arc  cictremely  sorry  that  an  attempt  has  been 
made  in  modern  times  to  veil  jihiUisoijIiy  in  her  an- 
cient mysicry,  with  a  view  lo  e.xclude  her  from  tiie 
profane  eyes  of  the  vulgar.  This  attempt  consists  not 
in  reviving  the  phraseology  of  the  Penpetetic  achool) 
but  in  the  invention  of  a  set  of  new  term*  eqaally  in- 
comprehendble,  and  equally  susceptible  of  ambiguity 
.11  I  misconception.  The  author  wlio  hss  made  ihis 
ulltmjjt  is  Kant,  the  founder  of  llie  Crilicat  and  I'nmx- 
tcndrntal  Phiiosofiliy,  as  it  is  called  in  Germany.  \Vc 
have  never  been  fortunate  uKragh  to  meet  with  any 
who  pretended  to  comprehend  his  system  ;  and  lor 
oorselvea)  we  luve  never  yet  attempted  it.   We  tsill  be 


•  'Vurker. 

I  'l  licrc  is  a  curious  coincidrnrc  hrtvvrrn  this  wild  notion  and  fine  mlvntirrd  hy  M.  Fortncy,  to  acrount  fnr  the  phf  norr.pnon  of 
itri  aniinfj.  Ho  supposes,  like  H  ullr  \,  ilut  *eiisutioii  ii  carried  on  entirely  by  me»tw  of  ttiralimt,  which  arc  comrounica'cil  tKruusfli 
lurrvi:^,  Iriiui  till'  fir^'  i.i'  .1  r^uilsri  till  llicy  reach  the  fwtlicst  exlremilies,  which  are  iiip/Mtl  ill  a  spintu»l  fluid.  It  is  «<irUiy 
♦ii'  rvinmk,  that  liiiit  tswy  ot  i'urmcj's  i»  publiihcd  in  the  Trantiactinns  of  the  Royal  AcHtleiny  of  Sticiicc*  iiikI  Belles  L«ttres  at  Ber- 
lin in  the  year  1746,  three  years  before  tlie  »ppeinnc<-  iif  llirdty's  ()h.sf-rv»tion«  on  Man.  Thi»  author,  then,  haa  anticijiated  itoth 
Hartley  and  Tucker.  1'be  coincidence  i*  curiout;  smd  wc  ahould  be  inclined  to  suspect  them  of  plagiarisin,  bad  the  thought  been 
vorth  aleslittg-  Vwmey's  w«fds  are,  "  Lg*  emanations  de  cca  corps,  on  leu r  parttes  wliae  hiiiitswH not  wetft>  l<s  ebfswlsnt  i  Is  aur. 
fiioe  de  notre  corps,  ei  comme  loraqu'on  pince  une  corde  tendue,  dans  quchiue  eadioit  que  oesait»  toole  Is  eonte  tPsmoBBMi  de 
mftm,  ie  ncH* cat  chraiild  d'un  bout  a  I'autre,  et  I'ebranlsBwiiit  de  I'extreroiie  iiiterieure  eit  lldelenaes  wivS,  ct  eeome  aceewpsgn^ 
tant  eels  fait  prumtemeni,  de  la  seniiation  qui  y  r«poivd."  We eannot  help  ihinkinir  thcceineidcaee  between  this  doctrine  snd  Hart- 
ley's too  sinking  tu  be  accidciiul.  Now  fur  Tucker's  penetrable  spiritual  suh^ncec  "  On  eon  flit  de  pKiS  sisetnent  que  celtO 
extremity  intcrieurr  est  la  plus  iacilr  a  cbrsnler,  parcc  que  les  ramifications  dans  lesqueUeselle  se  terminesontdHine  extreme  tcrvuiMk 
«t  tni'eUea  aont  plaetes  i  la  source  mime  de  ce  Auide  spmtuewii,  qui  lea  arroae,  lea  penelre^  y  eoitft^  y  estpemSf  et  doit  eroir  one 
teute  aatrs  actmid,  quehmqiBlt  A  Wtle  longchandaqui  Ie  cenduit  lla  nrfhoe  du  eeips,*' 
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ncnied  tor  IUb  conliBHiaQ  of  oot  ij^nonmce,  after  tlw  leknowMe^  tint  coloars,  toiittdfs,  beat,  cold,  and  nich 

following   declaration  from  >fr.   Stewart.     "  As  lo  like  secondary  c|ualitics,  do  nol ;  which,  they  tell  us, 

Kant'i  own  works,  I  must  imrly  acknowledge,  that,  are  suiisations  existing  in  i!ie  mind  alotie,  that  depend 

allbougli  I  have  frequently  attempted  to  reaci  ihctn  in  on  and  arc  occasioned  by  the  different  size,  texture, 

Ibe  Latin  ediliuo  printed  at  Leipsic,  I  have  always  been  and  motion  of  the  minute  particles  of  matter.  This 

fbrctd  to  abandon  the  undertaking  ia  despair,  partif  tkof  take  for  an  undoubted  truth,  which  they  cao  de- 

froia  tlM  acbolMlic  barlMiirai  of  tNo  ttfln,  and  partly  monatrate  beyond  all  exceptioo.  Now|  if  it  ba  certaM 

bom  mf  Qttar  hiabiliif  to  mnriddia  the  authof'a  mean-  that  tboae  original  qualitiea  are  hteparabiy  united  with 

ing.    Wherever  I  have  h  ippfiied  to  obtain  a  momen-  the  other  sensible  (qualities,  and  not  even  in  thought 

lary  glimpse  of  light,  1  have  derived  it,  not  from  Kant  capable  of  being  absiratled  from  them,  it  plainly  fol- 

kiniseit,  but  from  my  pretious  acquaintance  >viih  those  lows  that  they  exist  only  in  the  mind.    But  1  desire 

opiuioits  ot  Leibaits,  Berkeley,  Hume,  Reid,  and  others,  any  one  to  reflect,  and  try  whether  he  can,  by  any  ab- 

which  he  baa  endeavoured  to  appropriate  to  himself  un-  siractlon  of  thought,  conceive  the  extension  and  rootioa 

der  the  deep  diaguiae  of  his  new  phraaeotogy."*  This  of  a  body  without  all  other  aamible  qaalitiet.  For  my 

Bode  of  pUloaopbizing  deservea  t«  be  reprobated  and  own  part,  I  see  evidently  that  it  la  not  lit  my  power  to 

OKploded;  and  we  sincerely  hope  that  the  Gcrmait  adepts  frame  an  idea  of  a  body  extended  and  moved,  but  I  must 

wiU  iMTer  be  able  to  make  a  system  of  mysticism  popu-  withal  f^ivc  it  some  colour,  or  other  sensible  quality, 

lar  in  any  country  wUeh  has  Immb  inbaed  with  the  phU  which  i>>  acknowledged  to  exist  only  in  the  mind.  In 

losophy  oi  Lockef.  short,  extension,  figure,  and  motion,  abstracted  from 

For  some  account  of  the  leadia|f  nAadpleaof  Locite's  all  qualities,  are  inconceivable.  Where,  therefore,  the 
lyatoiii,  and  aoma  atrtetarea  «]»od  tlwmi  aee  the  nrikle  other  aentible  qoalitiea  are,  there  muat  be  theae  alao^  to 
Loeio.  At  preoMM,  we  in«an  merely  to  advert  to  the  wit,  in  the  nnnd,  and  no  wliere  elie.*' 
revolulioD  which  his  opinions  have  produced  in  the  Before  wc  advert  to  the  way  in  which  these  argu- 
philosophy  of  the  human  mind;  and  to  the  veiy  sin-  mcnts  have  been  answered,  we  may  take  notice  of  the 
Ruhr  jn  I  .i;  [iositc  conclusions  to  which  they  have  been  c  ii.st  jiiences  which  are  supposed  to  flow  from  them, 
nvade  subservient.  For,  on  the  one  hand,  they  gave  These  are  thought  to  amount  to  nothing  less  than  the 
rise  lo  the  system  of  Berkeley,  Hume,  and  other  ideal-  unhinging  of  all  belief,  and  the  introduction  of  uni- 
jus,  who  deny  the  aeparate  exiatence  of  matter)  and  venal  acepticiam.  NotMng  certainlr  could  be  farther 
heM,  that  what  we  call  by  that  name  is  only  a  modlfi-  from  the  intention  of  the  amiable  ami  ingemoua  author. 
eaiioDof  thought ;  whilst,  on  the  other  hand,  they  have  For,  in  the  preface  to  his  Dialogues,  he  says,  "If  the 
given  birth,  particularly  on  the  Continent,  to  the  male-  principles  which  I  here  endeavour  to  propagate  are  ad- 
rial  system  of  Diderot  and  others,  who  maii  iin  tl.at  mitted  for  true,  the  consequences  I  think  that  evidently 
mind  i&  only  a  more  refined  species  of  material  sub-  flow  from  them  are,  that  atheism  and  scepticism  will 
stance.  be  utterly  destroyed ;  many  intricate  points  made  plain ; 

it  may  appaair  stiange  that  aucb  opposite  conclu*  great  difficulties  solved ;  speculation  referred  lo  prac- 

sionahouldafiae  ontof  the  same  aystem;  but  it  must  nee;  and  men  reduced  from  paradosea  to  common 

appear  stranger  still,  that  they  are  both  legitimately  sense." 

deduced  from  it.    That  is  to  say,  th:.t  Locke,  by  not  In  fact,  nothing  was  ever  so  completely  misundcr* 

sufficiently  guarding  some  of  his  principles,  has  afford-  stood  and  misrepresented  as  the  system  of  Berkeley, 

ed  room  for  their  being  applied  or  perverted  in  both  and  that  too  by  men  of  some  name  in  philosophy, 

these  ways.    He  himself  never  intended  to  teach  any  Berkeley  aotldpated  these  conclusions,  and,  in  our  opi- 

aucb  do<^>iaea  'aa  those  which  aucceedfaig  philosophers  niMi  gives  ■  moat  triumphant  refutation  of  them.  To 

and  seepdce  have  deduced  from  his  opioioos.  do  Um  full  justice,  we  use  his  own  worda :  •*  I  am  of  a 

The  most  celebrated  of  these  systems  is  that  of  Berke-  vulgar  cast,"  says  he,  "simple  enough  to  believe  my 

ley;  and  we  have  no  hesitation  in  sayinp,  that  it  is  the  senses,  and  leave  thinf^s  as  1  find  them.    It  is  my  opi- 

most  dinicult  to  refute  by  reasoning.    U  not  only  de-  nion,  lh:At  the  real  things  are  those  very  things  I  sec, 

nies  the  existet>ce  of  the  material  world,  but  affirms  that  and  feet,  and  perceive  by  my  senses.    That  a  thing 

the  existence  of  matter  is  impossible.    Talking  of  the  should  really  be  perceived  by  my  senses,  and  at  the 

qualities  of  matter,  Locke  had  Mid,  that    the  idcaa  of  same  time  not  really  exist,  is  to  me  a  plain  coniradic- 

pitmmry  ^uaSHn  of  bodies  are  resemblances  of  them,  tien.    When  I  deny  aenslble  things  an  existence  out 

and  their  patterns  do  realty  exist  in  the  bodies  them-  of  the  mind,  I  do  not  mean  my  mind  in  particular,  but 

stltcsi  but  tiie  ideas  produced  in  us  by  these  ae'conrf-  a/^  minds.    Now  it  is  plain  they  have  an  existence  ex. 

ary  quatiiie»  have  no  resemblance  of  them  at  all.    There  terior  to  my  mind,  since  I  find  them,  by  experience,  to 

is  noibine        9^^  ideas  existing  in  the  bodies  them-  be  independent  of  it.   There  is,  therefore,  some  other 

aalvea.    Tbuy  dr6  in  bodies  we  denominate  from  them  mind  wherein  they  exist  during  the  intervals  between 

enly  •  power  to  produce  those  senaatkmainuai  and  the  times  of  my  peroanng  them,  aa  likewise  they  did 

what  ia  aweet,  blue,  or  warm  in  idea,  it  but  the  certain  before  my  birth,  and  would  do  after  my  annihiMtdon. 
bulk,  figure,  and  motion  of  ihc  insensible  poitS  In  the    And  as  the  same  is  true  with  regard  to  all  other  finite 

bodies  themselves  which  wc  call  w.'*  created  spirits,  it  rectssarily  follows  that  there  is  an 

Oil  these  dsta  Berkeley  builds  uis  sy.lcm.    "They  omnipotent  eternal  mind,  which  knows  and  compre- 

who  usscrt,"  says  he.    that  figure,  motion,  and  the  rest  hcnds  all  things,  and  exhibits  them  to  our  view  in  such 

of  the  primary  or  original  qualities,  do  exist  without  a  manner,  and  according  to  such  rules,  as  he  himself 

the  mind  in  unthinking  substances,  do  at  the  same  time  hath  ordained,  ami  are  by  us  termed  the  laws  of  nature." 

•  An  iffmpt  ia  m^dc  u>  uxplain  K.mi's  system  in  the  iccond  finmber  of  the  Eiliadurgh  ffi-iim?.    See  also  Sir  \V'.  Urummond's  Ma- 
Hrmral  ffitt»tioTH.  '    ID.  titr-nuln,  Hi/t.  ilc  SySemet,  torn,  li  [>  208,  209. 
\  8««  tt»e  article  Kaitt,  where  ageneral  view  of  his  philosophy  a  given  by  a  genilenun  who  has  read,  and  probsbly  understood  his 
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No  man  who  knows  aajr  Hhing  of  philowfiby  em 
doubt  that  all  thu  is  perfectir  |MNsibtet  Mid,  if  reeeiv- 
«d  intbo  wj  in  which  Borkelsf  Ins  expluoed  It*  could 
iiave  ro  unfavourable  influence  on  ihe  conduct,  thu 
happiness,  and  the  hopes  of  menj  and  we  niay  affirm, 
■wilhoul  fiesilation,  that  it  is  grossly  niiircprcstntcd, 
and  indeed  totally  misuiKlcrsitood  by  Ueattic,  when  he 
MqfS|<*Itii  subversive  of  inati's  most  important  inter' 
csts*tta  moral,  inteUigent,  and  percipient  being;  and 
not  only  to,  but  also,  if  it  were  universally  and  seri- 
ously adopted,  the  dissolution  of  society,  and  the  de> 
structioi)  of  mankind,  would  necessarily  ensue  within 
the  compass  of  a  month."  So  thought  not  Plato,  who 
conceived  it  possible  that  life  might  be  a  continued 
sleep,  and  all  our  thoughts  and  sensations  only  dreams. 
Bnttle  leems  lo  have  coofoiinded  ibe  priociplca  of  Ber- 
Iteley  with  those  of  Pf  rrbo,  who  also  denied  the  exist* 
cncc  cf  the  material  world,  in  the  most  unqualified 
hcr.bc  ;  so  that  his  friends,  as  it  is  reported,  were  obliged 
to  accompany  him  wherever  be  went,  that  he  might 
not  be  run  over  by  carriages,  or  fall  down  precipices. 

We  even  think  that  Mr.  Stewart,  the  roost  candid  of 
•11  philosophers,  has  scarcely  given  a  ikir  view  of  Ber- 
Iteley's  system,  wlien  compering  it  with  that  of  the  Ve- 
danti  school  among  the  Hindoos.  ■*  The  difficulties," 
says  Sir  William  Junes,  **  attending  the  vulgar  notion 
of  material  substances,  induced  many  of  itie  wisest 
among  the  ancients,  aivd  some  of  the  most  enlightened 
among  the  moderns,  as  well  as  the  Hindoo  plulosopbers, 
to  believe  that  the  whole  creation  waa  rather  aa  mtrgf 
than  a  worlc,  by  wbieh  the  infinite  mind,  wbo  is  pre- 
sent at  all  times,  and  in  all  places,  exhibits  to  his  crea- 
tures a  set  of  perceptions  like  a  wonderful  picture,  or 
piece  of  music,  always  varied,  but  always  uniform." 
And  again,  "  The  Vedantis,  unable  to  form  a  distinct 
idea  of  brute  matter  independent  of  mlad»  or  le  eon* 
ccive  that  the  work  of  supfeme  goednese  wis  iefkn  mo- 
ment to  itaelf,  imagine  that  the  odty  is  ever  present 
to  his  work,  and  constantly  supports  a  seiies  of  per- 
ceptions, which  in  one  sense  they  call  illusory,  though 
they  cannot  but  admit  the  reality  of  all  ci  eatcd  torms, 
as  far  a«  the  happiness  of  creatures  can  be  afiVscicd  by 
tbeiu." 

Mr.  Stcwsrt  mys,  that  this  creed  of  the  Hindoos  has 
not  the  most  distant  affinity,  in  its  origin  or  tendency, 

to  the  system  of  idc3lism,  as  it  is  now  commonly  un- 
derstood in  this  part  ot  the  world;  the  former  taking 
its  rise  from  a  hit;li  theological  speculation  ;  thr  latter 
being  deduced  as  a  sceptical  consequence  from  a  parti- 
cular hypothesis  concerning  the  origin  of  our  know- 
ledge, inculcated  by  the  schoolmen,  aod  adopted  by 
Locke  end  his  followers.  Whatever  difference  there 
maybe  as  to  the  origin  of  the  ileal  system  and  that  of 
tlie  Hindoos,  there  can  be  little  doubt  thai  licrktlcy'* 
pvincipiLb  11  1  riim  to  nearly  the  same  conclusions.  The 
passage  already  (juoted  seems  clearly  to  prove  this;  for 
be  asys,  It  necessarily  follows,  that  there  is  an  om- 
adpoMBft  eternal  mind,  whieb  knows  aod  comprehends 
■11  things,  and  exhibits  them  to  onr  view  ia  suen  a  man* 
BCr,  and  according,'  to  such  rules,  as  he  himself  hath 
ordained,  and  are  by  us  termed  the  laws  ol  nature." 

Oil  i  iis  system  of  Birkeley  was  founded  the  con- 
temptible scepticism  of  Hume.  We  could  respect  an 
honest  scvptio  who  erred  in  his  researches  after  truth. 
But  Uvmo  was  not  an  honest  Keptics  be  had  as  little 
ftitb  in  Ida  aeepiielim  as  in  the  creed  of  bis  country, 
and  was  actmtcd  lolilj  liy  vam^,  m  tbo  attempt  which 


be  made  to  unhinge  the  belief  of  mankind.  It  has 
been  beauiifaUy  observed  by  Mr.  Stewart,  ibat  Us  aim 
was,  not  to  imitmgtu  mmire  with  e  view  to  the  (Ks* 

covcry  of  truth,  but,  by  a  CTdtt-examination  of  nature, 
to  u»volvc  her  in  such  couti adictions  as  might  set  aside 
the  whole  of  her  evidence  as  good  for  nolhmg."  (PhU. 
i!«My«.)  Berkeley  having  said,  that  matter  and  all  its 
qoiJitiM  have  no  cxistmce  but  in  the  ideas  which  arc 
in  o«r  own  minds,  Hane  proceeded  •  step  fiinber,  and 
endeavonred  to  shew  that  noibinif  could  eeiet  but  the 
impressions  of  our  own  mmds;  l)y  which  argument  be 
wished  to  sweep  away  tlic  woild  cf  spirits,  and  liie  Fa- 
ther of  spirit!!.  This  is  a  pitiful  sophism,  wliich  Ber- 
keley foresaw  and  obviated.  He  introduces  one  of  the 
interlocutors  in  hiy  dialogues  as  drawing  theae  very 
cooso^jpences  from  bis  principles!  **  In  ceoeeqneneo  of 
your  own  principles,  it  should  follow,  that  yon  are  only 
a  system  of  floating  ideas,  without  any  substance  to 
support  them;  and  as  there  is  no  more  meaning  in  spi- 
ritual substance  than  in  material  substance,  the  one  is 
to  be  exploded  as  well  as  the  other."  To  thti  the  other 
speaker,  who  anpporU  Berkeley's  princ^es,  aiMWOret 
«•  How  often  must  I  repeat,  that  I  know  or  am  con- 
scious of  my  own  beio^,  and  that  I  myself  am  not  my 
ideas,  but  sometliing  else  ;  a  thinking,  active  principle, 
that  perceives,  knows,  wills,  and  opciates  about  ideas! 
I  kiH>w  that  I.  and  ihc  same  self,  perceive  both  colours' 
and  s<hukIs  ;  and  that  a  colour  cannot  perceive  a  sound, 
nor  a  sound  a  colour;  that  I  am  therefore  one  inde- 
peadeal  principle,  distinct  from  celeur  and  sound ;  and, 
nr  the  same  reason,  from  all  other  sensible  things  and 
inert  ideas.  Farther,  I  know  what  I  mean  when  I  af- 
firm, that  there  is  a  spiritual  substance,  or  support  of 
ideas,  that  is,  il  j'  i  spirit  knowi  .n  1  perceives  ideas. 
Bull  do  not  know  what  is  meant  when  it  is  said,  that 
an  unperceiving  substance  hath  inherent  in  it,  and  sup- 
poru  either  ideaa,  or  the  archetypes  of  ideas."  And 
afterwards  be  ssys,  *  My  own  mind  and  my  own  ideas 
I  have  an  immediate  knowledge  of;  and,  by  Ihe  help  of 
these,  do  immediately  apprehend  the  fioitibiHty  of  the 
existence  of  other  spirit-.  jihI  ideas.  Fartliu,  Ir-om  my 
being,  and  from  the  dependency  I  feel  in  myself  and 
my  ideas,  I  do,  by  an  act  of  reason,  necntarUy  infer 
the  esisteiice  of  a  God,  and  of  all  creeled  things  in  the 
mind  of  God.** 

Dr.  Rcid  (whom  we  have  heard  called  the  Newton 
of  piicuiaalnlogy)  admits,  that  Berkeley's  system  was 
perfectly  inconiiovci  ti')lc,  accuidini;  to  the  received 
doctrines  respecting  the  origrin  of  our  ideas.  He  em- 
ploys a  distinction  which  Berkeley  himself  hsd  intro- 
duced, and  says,  that  although  we  cannot  have  an  Uea 
of  matter,  aa  an  Idtm  can  exiet  only  in  the  mind,  yet 
wc  may  have  a  nolhn  of  it ;  as  Berkeley  himself  ad- 
mits, that  though  he  cannot  have  an  idea  of  God,  yet 
he  can  have  a  notion  of  U'\^  existence,  liut  Keid  says 
this  only  to  combat  Berkeley's  pretended  dentoiisira- 
tioo  of  the  impossibility  of  the  existence  of  material 
substances:  be  does  not  attempt  to  prove  the  acioal 
existence  of  matter,  but  assumes  it  as  en  axiom -which 
cannot  be  proved,  because  there  is  no  truth  plainer 
than  itself.  Now,  though  we  do  not  pretend  to  say 
that  Descartes  was  completely  suclvssIuI  lu  his  utiempt 
to  demonstrate  the  existence  of  a  inuicnul  «vorld,  yet 
we  certainly  do  think  him  completely  successful  in  de- 
monstrating the  pMtiAUUy  of  its  existence.  He  admits 
the  poMibillty  of  Berkeley's  system,  tbengh  no  one  ha4 
then  promulgated  it  lo  the  world ;  for  be  eays  hn  cois» 
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dived  it  possible,  that  his  waking  thoo^hts  tnd  MQU- 
(ions  might  be  uf  the  same  nature  with  those  which 
imted  through  the  utind  in  sleep,  which  he  knew  could 
not  proceed  from  external  oi)j<  cis.  His  maxim  being 
te  doubt  of  every  thing  till  it  wm  proved  by  demon- 
Mttiooi  bit  first  ground  of  doubt  »i  to  tho  existence 
,  «f  tbo  •mtemal  mMrM  is  ttated  in  these  words  s  Qtml 
mUta  iMfMHi  dum  v^fo  mf  »entlee  eredldeHm.  fum  nam 
ttiam  inter  dormimdum  fioitim  aliquando  fiutare  me  xn- 
t^:  eumque  iUa  qua  lentire  mthi  videor  in  tomni»,  nun 
tredam  a  rr6iM  ex'ra  me  fiotiti*  miiti  advenire,  non  adver* 
tebam,  gtuar  id /lotiut  tnderemdt  Ma  fU4t  ««iM»v  mM 
vUmt  v4gUmmd:  MedUWth  ttxtt."  This  is  certainly 
giving  all  due  advantage  to  the  system  which  he  was  to 
oppose.  He  then  proceeds  to  state  the  arguments  which 
iiiduccd  him  to  believe  that  matiir  mi^^iit  exis^.  He 
uj*,  that  wtiatever  we  can  clearly  conceive  is  possi- 
ble ;  that  we  are  conscious  of  certun  faculties  of  the 
miiK),  such  as  seDB«tioa»  imaginettoOf  and  tbe  tike; 
but  that  we  cannot  eoDceive  these  to  exist  eitceirt  in  an 
JaisUigeM  substance.  In  tlie  imm  nwnoer,  we  are 
ftreed  te  recognise  eet^ain  powers,  sach  as  motion, 
chanjje  of  slujje,  and  the  like,  which  wc  must  also 
consider  as  belonging;  to  some  substance,  otherwise  they 
would  be  inconceivable.  But  it  is  evident  these  powers, 
sf  which  be  have  such  a  clear  conception,  must  belong 
tocorpoiMl  or  extended  substmees  for  they  are  incon- 
ceifsUe  as  epplM  to  mind. 

We  are  not  sure  that  any  \.h'm^  more  satisfactory  has 
been  written  in  Jiiswt:  *■>  Rt  ik(  !i  y,  than  these  argu- 
ments of  Dcscariea,  winch  were  written  so  long  before 
he  was  horn.    In  fact,  they  appear  to  US  to  give  exact- 
ly tbe  aeaae  evidence  for  the  existence  of  matteVt  as  we 
love  tor  ear  em  enbtenee ;  and  this  i%  on  an  hands, 
ataitied  not  to  neeil  a  proofi  Oram  tlio  esiatence  of 
orind,  then,  and  we  thhA;  DciCBTtet  has  appToeehed  as 
near  as  possible  to  a  demoostratioD  of  the  existence  of 
natter.    We  think  it  proper  tint  he  ^hnuld  speak  for 
himself  oa  this  subject.    "  Frtterea  tnvenio  in  me  fn' 
tidtatt*  tfucioMu*  qtObntdam  tmdlt  eogifandi  /trtdUat, 
/Mrife>facBrfMfre  tmt^fbmndl,  tt  nmlenA,  «ler  ynftet  re- 
nmmefitumm  etare  ei  ditttnete  UteOigeTTy  itd  non  vice 
wpse  MtaeeCisrme,  Aoe  e»t,  tine  tub$temtto  tnteUigente  eui 
iMiM  !  inteifeetionem  fnim  nonnullam  in  lurt  forma li  eon- 
cefitu  includuni,  unde  fiercifiio  iitau  a  me,  ut  modot  a  re 
dMngui.    jignoKO  ettam  quatdam  atiat  Jiteuttatrt,  ut 
ktmm  mum(U%  verist  JIgitnu  Mmendi,  et  aimillw,  qum 
piiem*iH9mwii^'fUamfir4ttrdmtt9>^9gut9llfmi  tut* 
ttmtit  emt  todM/tossimr  httel^;  nte  firoinde  etiam  aii- 
fneUta  esHttere.    Sed  man^ttum  e»t  ha;  ti  quidem  ex- 
utani,  inrntrdrbere  tuittantig  cor/ioree  trve  externa:  non 
aMrm  infellig  nfi  j  quia  nemfieatiqua  rxiemh;  non  eufrm 
•Of  fliane  inteOttih  At  comai  eIsM  cT  HtUmto  etmaittu 

Or- Ms  arRtinicnt  may  be  put  tiias :  If  we  can  form  an 

idea  of  extension,  motion,  form,  kc.  which  undoubtedly 
we  can,  then  they  may  exist ;  and  as  they  cannot  exist  in 
»  spiritual  substance,  they  must  be  Bttribincs  oi  sunia- 
tbiBg  else ;  atxl  the  only  other  substance  of  which  we 
have  any  kiwwiedge,  is  that  which  we  call  mMter.  W« 
tUnk  this  completely  oversets  Berkeley's  argoflMOt  as 
IB  the  faayta— iWHfy  of  material  existence. 

We  adntit.  however,  that  it  does  not  amount  to  a  de- 
monstration that  matter  actually  exiMs,  except  on  Des- 
'  i  •<■■  '  principle,  that  every  thing  which  >:i  cur  : '  ivc 
aiusti  somewhere  or  other,  have  an  archetype.  They 
•Ii»«mM  vMi  to  ffMatethdr  bdkfin  thecKincaeBor 


the  material  world,  had  better  not  bring  it  to  the  hazard 
of  a  proof,  or  we  fear  Berkeley  will  be  too  much  for 
them.  Dr,  Reid,  the  most  strenuous  impugner  of  Berke- 
Icy'ii  system,  was  once  a  decided  Berkeleian.  "  I  once 
believed  this  doctrine  of  idoaa  so  &rmly»"  says  he,  "  aa  to 
adopt  the  whole  of  Berltelcy'tayatem  In  consequence  of 
hi  till  fading  eonie  cqnsoqnences  to  follow  from  it, 
which  gsve  me  more  uneasiness  than  the  want  of  a  ma- 
terial world,  it  came  into  my  mitid.  mure  than  forty  years 
ago,  to  put  the  quesiioii,  what  evidence  have  I  for  the 
doctrine,  that  all  the  objects  of  my  knowledge  are  ideas 
in  my  own  mind  I"  The  truth  is,  if  the  existence  of 
matter  is  not  admitted  as  an  intuitive  perceptioo»  it  will 
be  impeesible  to  prove  U.  Certainly  notlihig  Is  more 
incomprehensible  than  the  mode  in  which  material  ob- 
jects communicate  sensations  lo  our  minJs.  We  raihsr 
think  Berkeley's  system  more  intelligible  than  the  or- 
thodox opinion  ;  and  wc  would  gladly  embrace  it  if  we 
could.  But  it  picseuts  this  formidable  objectiooi  tbatt 
if  wc  are  deceived  AS  to  the  existence  of  matter,  we  may 
be  deceived  b  evety  thing  elae;  for  notUng  it  OMro 
certain. 

The  fate  of  Descartes*  celebrated  axiom  to  prove  his 
own  existence,  should  teach  us  to  beware  of  attempting 
to  explain  ultimate  principles.  CogUo,  ergo  turn,  he 
cuniiidered  as  incontrovertible  i  but  it  involves  a  fietiita 
firinei/iU  in  the  very  first  step.  Ctffte  te  eiioivalent  to* 
/amafAMUsif  ite<Rir,  andsryenm,  to  rilfngftfv  Jemiii 
teing.  Here  it  is  evidem  that  every  thing  is  assumed. 
The  prcmt!i:  T  i  mply,  rhit  hr,  exists  as  a  thinking  being } 
and  then  hu  ciiipiuyii  ^hciu  to  prove  that  he  exists  at  all. 
The  syllogism  to  which  his  proposition  may  be  reduced 
has  t>een  justly  compared  to  that  ridiculed  by  Cicero : 
Si  lucet,  lucet :  hmt  cnfcm  ;  lecei  ^liiir. 

Thus  we  have  seen,  that  one  cmwequence  of  Locke's 
philosophy  has  been,  the  denial  of  tbe  existence  of  the 
material  world  by  Berkeley  and  his  followers.  This 
consequence  naturally  enough  arose  out  of  the  received 
doctrine  concerning  ideas,  and  particularly  from  L>ocke's 
assertion,  ihat  the  ideas  of  the  primary  qualities  of  mat* 
ter  were  actual  resemblances;  whilst  he  admitted,  that 
the  idea*  of  the  aeeoodary  qualities  were  only  aeoaationa 
in  oof  own  minds.  Berkeley  easily  perceived,  that  there 
could  be  no  more  resemblance  between  Lxi  jn^ion  and 
the  idea  it  produced  in  the  mind,  than  between  the  sen- 
sation of  smell  and  the  object  which  excited  it;  and  on 
Ibis  he  built  his  system.  D'Alembert,  though  a  disciple 
of  Locke,  had  much  more  correct  views  on  this  subject: 
he  sayst  that  the  sensation,  by  means  of  which  we  arrive 
at  the  knowledge  of  exDnvtim,  is,  in  its  nature,  as  in- 
comprehensible as  exttnsiun  itself.  Aiiff,  ui  uie  preli- 
minary Discourse  to  the  Eneyclofiedie,  he  says,  that  as 
there  is  no  relation  whatever  between  a  sensation  and  the 
tibject  which  excites  it,  or  to  whicli  we  refer  il,  we  caih* 
not  trace,  by  reasoning,  any  possible  passage  from  the 
one  to  tbe  other;  and  therefore  he  thinks,  that  it  is  by  a 
species  of  instinct  that  we  are  forced  across  tbe  gulf 
which  separates  mind  from  matter  ;  a  mode  of  tOMdldtlg 
very  nearly  coinciding  with  that  of  Or.  Reid. 

We  now  turn  to  the  consideration  of  some  other  in* 
ferencea  deduced  by  the  cominenlal  philosopbera  fmea 
Locke's  principles,  which  are  the  very  reverse  of  Ber* 
keley's  ideal  scheme.  If  it  is  true  that  sensation  is  the 
inlet  of  all  our  knowledge,  it  seems  to  follow,  as  a  na- 
tural consequcrKc,  that  there  can  be  no  ideas  i  i  tlic  mind 
but  such  as  bave  their  orgin  in  material  and  sensible  ob- 
ject!. At  l«mt  this  it  dM  hm  vhlcli  Imm  iMeo  mad*  of 
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lake's  doetritM  by  t?ie  mkleiialUts  on  the  eontment. 
We  sliail  see  bjr  md  by*  Umt  oth«r  cootineual  wriicra 

•give  a  vei-y  diffcreni  iniorpreiation  to  It. 

The  clcclrinc  of  tlie  inatt-i  ijIiNis,  ;is  (kflnccd  Troin 
Locke's  principles,  is  Urns  slated  by  DitJci-oi,  in  ihc  6Ui 
volume  of  his  works.  Wi-  use  ilic  ^vo.-.ls  of  Mr.  Stewart 
with  very  hitle  •Iteration,  which  (Combine  itto  light  of  a 
commcnury  wilti  ike  6ilclity  of  a  translation,  u  Every 
idea  must  oeceaaaiily,  when  krouehl  to  its  stal«  of  oUi- 
mate  decompoaition,  resolve  ilsetf  into  •  tmMle  repre- 
eentation  or  picture;  and  since  every  iliiu^;  in  our  nn- 
derstandinvj  has  been  iiuroduccti  there  liy  tlic  channel  (jf 
sensa'ion,  wliaicvir  proceeds  out  of  ihi;  luidersilarnlin^; 
is  cither  chimerical,  or  mu&t  be  able,  in  returning  by  llie 
aame  road,  to  re-attach  itself  to  its  sensible  archetype. 
Hence  an  important  rule  in  pbiloaopby*  that  every  ex- 
preision  which  canoot  find  an  external  and  a  senaible  ob- 
ject to  w  hich  it  can  attach  itaelf,  is  deatltote  of  rignifi- 

ca'.ian." 

These  arc  certainly  most  prirtcnloiis  conictjiietices  of 
I.ocke'ii  doctrine,  and  such  as  neither  he  nor  any  of  his 
^ulH  r  admirers  ever  contemplated.  They  are  niadc  the 
foandation  of  the  most  avowed  and  anqualified  material- 
Urn  i  and  are  employed  lo  persuade  tis  that  we  oui^'lii  to 
reject  from  the  book  of  human  knowledije,  every  word 
which  ilocs  not  present  a  notion  copied  like  a  picture  or 
inia^c,  from  some  archetype  amoog  Iho  fdtjccta  of  ex* 
ternal  perception. 

Sucli  are  the  tiaturni  consc(]ucnccs  of  interpreting  too 
liieraUy  the  maxim  of  the  scboolS}  commonly  auppoaed 
to.  have  been  prescribed  by  Aristotle,  but  which  was 
framed  in  l  ater  times,  as  a  corollary  deducible  from  his 
doctrine.  The  maxim, f«  inicUectu,  quod  'ton 
fuit  firiut  tn  iemu,  wlicn  literally  understood,  must  neces- 
sarily, we  should  tliink,  lead  to  materialism  :  for  it  im- 
plies that  t/tc  itn»t9  are  the  beginning  and  the  end  «tt 
our  knovUedgti  a  maxim  wUch  might  easily  be  em- 
ployed to  cut  up  by  the  roots  metaphysics,  ethics,  and 
religion.  It  is  unfortunate  that  these  sceptics,  who  have 
so  caf;eriy  \)crvcrted  the  doctrine,  did  tiot  attend  to  a 
inoBt  jutliciuvis  criticism  made  by  Leibnitz,  on  the  funda- 
mental principle  of  Locke'n  system,  it  is  in  these  words : 
MoHfitttdhlt  f$t  ininieikctu,  ipiod  non  fueiit  in  ftntUf 
Misi  irsB  iWTSiisoTiTs.  Had  Hume  attended  to  this, 
he  never  would  have  confounded  mind  with  its  imprea* 
siot^s,  nor  supposed  it  possible  for  them  to  exist  but  in  a 
sjiiriltial  ar.d  intelligent  substance. 

Tl'.e  error  of  Hume,  as  well  as  of  tlic  continlcntal  nia- 
terialislSi  who  attempt  to  build  their  systems  on  Locke's 
prindplesi  consists  in  this,  that  they  view  the  mind 
merely  aa  a  kind  of  intcUeciual  machine^  or  MheOeml 
insirumentf  which  recdves  impreasiont  something  in  the 
same  way  as  a  camera  ofiscura,  wi'li  il  ii  r  t  Ir  difTcrcncc, 
that  the  fif;urC5,  once  introducet),  1x111^:1.  a  ,  it  were  in 
some  quiet  comer,  till,  on  the  iiitroduciioii  oi  some  of 
their  old  friends,  they  start  forth  to  renew  their  acquaint- 
ance. But  in  all  these  theories  the  attention  is  conBned 
entirely  to  what  may  be  called  the  mechanism  of  per* 
ceptioD,  whilst  no  re^rd  whatever  is  paid  to  the  />«•- 
diving-  principle.  It  wotild  be  just  as  rational  to  sup- 
pose that  a  clock  no;  onlv  indicutis  the  litnirH,  but  /irr- 
cnvcn  anil  calcuUilvH  the  (lux  of  lime,  as  to  sujjposc  tival 
any  sensation  whatever  could  arise  in  a  mere  material 
substance  ;  the  very  coneeption  of  which  implies  that  it 
is  insentient.  To  suy  that  extensioni  figure,  motion,  so- 
lidity* fcc  can  ever  by  any  poaslble  combination  become 
Buacaptible  of  thought  and  volitioni  ia  as  uicoQeeivable» 


andaa  utterly  repugnant  to  every  principle  of  sense  and 
resson,  aa  it  would  be  to  suppose  that  a  thing  may  be 
IrtpjTsnd  its  eemrary  at  the  same  time  ;  or  that  a  figure 

nijy  be  at  tjne  and  the  same  lime  a  square  and  a  circle  ; 
ov  that  light  and  darivnriis  may  exist  in  the  same  place, 
and  at  the  same  in:,taiii.  In  short,  the  sceptics  confound 
themselves  and  their  followers,  by  makios  the  mind  it- 
self the  iii»truau$a  of  sensation,  instead  of  ascribing  this 
office  to  the  organs  of  sense,  with  which  the  body  ia 
furnished.  So  distinct  Is  the  mind  from  the  mateiiala 
furnished  by  the  senses,  that  we  firoily  believe  its  most 
intporlaiu  feelings  are  independent  of  tlie  senses  :  we 
mean  the  feelings  of  pleasure  and  pain,  wiiich  are  coc\al 
With  our  existence  as  sentient  beings,  and  may  be,  nay, 
we  doubt  not,  must  be  perceived,  before  the  senses  are 
celled  Into  exercise.  All  that  the  senses  do,  so  far  aa 
the  mere  animal  Is  concerned,  is  to  supply  those  plea- 

s«rc5  which  the  mind  desire  ,  r  r  to  remove  the  uneasi- 
ness which  it  fcclii :  and  wc  aavc  elsewhere  supposed, 
and  we  think  it  incontrovcnirilc,  that  the  mind  may  con- 
tinue susceptible  of  pleasure  or  of  pain  in  the  absence 
of  all  the  external  senses.  Take  away  sight,  heariagf 
taste*  and  smell,  will  a  man  then  be  incapable  of  fading 
pleasure  and  pain?  No.  Take  away  the  remaining 
sense  of  touch  ;  is  hr  '.hen  an  inscTiiient  niass  '  No  :  sup- 
ply his  wants,  aad  lie  will  still  bu  happy,  so  fur  as  Ins 
mere  animal  existence  is  i  1.  crried. 

We  have  seen  some  very  sober  philosophers  leading 
themselves  astray  with  the  greatest  deliberation  00  this 
subject)  pussling  tbemsalvea  to  which  of  the  senses 
they  should  ascribe  pleasure  and  pain,  and  the  Hke  t  evl« 
dcntly  supposing  all  along,  that  the  senses  were  them- 
selves sentient,  and  not  mere  mstrumcnis  of  sensation. 
When  a  man  sees  with  a  telescope  a  star  invisible  to  the 
nalMd  eye,  or  bears  with  an  ear-trumpet  a  sound  other- 
wise inatldiUe,  he  would  not  surely  say  that  the  tele- 
acepe  sees,  or  thst  the  trumpet  bears :  and  it  would  be 
as  improper,  strictly  speaking,  to  say  that  the  eye  sees 
or  the  car  hears :  but  it  is  accurate  as  well  as  philo- 
sophical language,  to  say  that  we  see  with  the  eye  and 
hear  with  the  car.  Had  the  sceptical  writei^  aU(  i;  l<  d 
to  this,  they  never  would  have  confounded  the  mind  with 
its  ideas,  and  the  thinking  principle  with  the  instruments 
which  it  employsi  and  the  parceptioos  of  which  it  ia 
conscious. 

It  is  true,  ir.dccd,  wc  know  matter  only  by  its  quali- 
ties, and  mind  by  its  operations  :  siill,  however,  we  bsve 
an  irresistible  conviction  that  there  is  something  more 
than  ikie  mero  qualities  of  matter  to  serve  aa  a  tubttra- 
tuntj  in  which  they'must  inhere, otherviio  matter  could 
not  exist }  for  the  qualities  of  matter  an  not  raateiial, 
any  more  than  the  sensations  of  mind  are  sentient.  In 
both  there  must  be  an  invisible,  incomprehensible  tub' 
alraCum  ;  in  the  Of.c  cose,  as  the  recipient  ol  qualities,  ill 
the  other,  of  sensBii Jiis.  And  we  have  always  been  of 
opinion  that,  were  the  qucnuon  10  lie  solely  between  tho 
natcrialiataandthc  idealists,  every  philosophical,  aa  well 
aa  every  piotis  mind  musti  without  hesitation,  give  ita 
suffrages  in  fsvour  of  the  latter,  and  clioi;  to  them,  as 
the  best  supporters  of  the  dignity  and  immortal  hopes  of 
man.  For  wc  say  again,  that  Berkeley's  s\stcin  is  in- 
finitely more  intelligible  than  its  oppjsitr,  we  meau  than 
that  which  would  banish  mind  from  tnc  universe ;  tor  in 
that  case  matter  wouid  be  inconceivable. 

We  must  therefore  be  content  to  embrace  the  whole 
system,  and  admit  the  existence  of  mind  and  matter  an 
ttltinuie  laetS)  of  which  we  can  give  no  accumi^  (eiber* 
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wise  they  would  not  be  alumate,)  and  «•  tbererore  re- 
fenble  aloDe  to  the  aoverejgn  will  of  bim  who  oooi- 
mmitd  M  t!baaf%  to  be  at  tbcy arc  Itb  auficiciit  that 
we  know  the  exuieDce  of  evr  own  nunda  bjr  conscioat- 
aeas,  and  the  existence  of  ibe  extenisl  world  hj  percep- 
tion. Of  ihese  two  points  wc  ai  c  absolutely  certain,  if 
there  i»  any  ceruioty  io  humui  knowledge  j  if  Uierc  is 
not,  it  is  equally  in  vain  to  argue  on  the  one  side  or  on 
the  other.  Thb  aeema  to  be  the  cooclMaioo  lo  wbicb 
Hune  woeld  wiab  to  reduce  a* ;  and  it  ia  the  ccMMliunan 
of  one  wKo  ought  to  be  denounced  as  the  assassin  nf  hu- 
man happiness.  To  the  authors  of  all  such  attempis,  the 
words  of  Scnecs  arc  yict-uliai'.y  ;ip[ilic;.il.-l(;.  '•  A'on  facUe 
dUmm,  utrum  magi*  tratcor  lUtt,  fui  not  nUtU  sctre  volu- 
tnnt,  an  UUt^  futne  »ae  fnUim  luUtnBgtienmttnUit 


Bat  here  we  ntiat  elieerve,  that  tboagb  on  the  admit* 

ston  of  a  material  world,  and  of  the  infallibility  of  the 
Kholastic  maxim,  A^ihil/uU  in  inteltectu..  quod  non  fun 
priut  in  trntu,  Die  consequences  v-iiic  li  l)i  ltrot,and  the 
other  materialists,  deduced  from  these  premises  must 
Wtoraliy  follow,  yet  on  the  scheme  of  Berkeley  the 
awdm  of  the  achoole  it  perfiMtiy  hamieaai  nejt  It  ia 
the  w9Tf  Ibandatiaa  of  bb  doctrine  i  and  eeverai  of  the 
continental  philosophera  have  adopted  Diderot's  pre- 
mises wiitiiji;!.  coming  to  the  same  concluaion.  In  (be 
Trjr.sacti  Tis  of  ihe  Berlin  Academy  for  tlie  year  1757, 
there  is  a  p .  iit  r  l  y  M.  Merian,  in  which  be  adopts,  in 
their  fall  cxtci.t,  the  very  principles  which  Diderot 
Bakes  the  fooodatioti  «f  oMteriidiaaif  and  argue*  thai 
ivcfc  coDaeqaeneca  by  no  mama  fellow  from  them.  ■*  If 

we  are  once  fully  pcrsiiadec',"  say^  hr,  •<  that  scTisntion 
is  the  foundation  oi  all  oli  kLiawltd^e,  we  liavc  uiily  a 
aingic  s'cp  to  aJvar.cr,  to  I  f  convinced  that  all  our 
knowledge  consists  of  scnsatiuna.  It  is  even  imposaible 
to  conceive  that  our  knowledge*  being  mere  senaatieii 
in  its  origin,  should  erer  beoMie  atiy  thing  bat  10010^ 
tfon,  by  any  alter  proeett.  Stieb  a  tmiMitien  wotild  not 

be  a  cfiangr,  tiut  a  mrigir;!l  transffirmstion  ;  in  coriit- 
queoce  of  which,  siLMisiiiion  imi^i  luvt-  htcD  aiiuiliilatcd| 
and  a  new  set  cil"  uJea*  loutt  ha\c  sptui.g  out  of  nonen- 
tity."* Nothing  can  be  more  decisive  than  this :  yet 
thw  author  is  not  a  materialist.  He  taewt  to  adopt  the 
ofMoion  of  Berkeley ;  witboot*  however>  laemiaaiBg  hia 
aame,  or  alluding  to  his  system.  For,  in  a  aobaeqneDt 
pert  of  the  same  p  iper,  he  maVfs  ttic  following  ubser« 
Tations.  "  The  maicrijli^ts  ttciicvc  Lhai  ihe  ground  is 
an  their  own,  when  admit  (hat  all  the  faculties  of  the 
soul  nmf  be  reduced  to  the  sensca ;  and  the  »fiitUuaU$f 
think  tlMlr  cause  essentially  Hijvred  by  this  conceaaion. 
In  thia  imuaicei  both  partita  are  under  the  inBoeoee  of 
preiudiee  :  for  what  ia  that  wuttitr  of  which  the  one  1* 

so  fonf',  ant!  (he  other  so  nn^^  h  dfraid  ?  7*  it  any  thing 
titt  than  an  atiemblegf  of  tcmauaiit  ?  Tne  fundamenial 


error  of  aiattrftAtfli  lies  in  confounding  the  sentient  sub- 
stance with  tome  of  iu  particubir  aeoaatinwi  and  the 
Btato  of  the  aoul  with  the  teal  itself.   It  would  be  ab> 

surd  to  say  that  the  soul  is  white,  or  black,  or  cold,  or 
hot :  atui  it  is  not  less  absurd  to  say,  that  it  is  extended  or 
solid.  These  are  all  scnsuions  which  the  aoul  feels, 
but  they  are  not  the  soul  itstrlf:  and  every  one  of  ibeao 
sensations  I  may  cease  to  feeU  fet  my  amil  will  DOtf  on 
that  aecountt  ccaae  to  esitt.t 
The  great  error  of  the  French  pblloaophera  aroae  from 

(heir  excessive  love  of  generaliij'ion.  Locke  (  a  t  sim- 
plilicd  liic  philosophy  of  the  hurndii  nujid,  by  icJucing 
all  mental  p  u  iionicna  lo  sensation  and  reflection.  Sen- 
aation  is  the  grand  ioiet  of  knowledge ;  and  out  of  the 
mstcriaJt  whidi  have  thus  been  introduced  into  the  ndmlr 
foriona  coopoands  are  (ormed*  the  comiitncnt  paru  of 
whieh  have  all  entered  by  the  aeaaet.  The  doctrine 
very  evitlrnily  pninrs  out  a  farther  simplification i  for 
»jucc  L  )<Lkc'b  i  Jljs  of  rtflcciion  aie  only  modifications 
of  the  l  it  is  rcL  ivccI  by  sensati  ti,  it  naturally  enough 
follows  that  every  idea  ot  the  human  mind  may  ultimately 
be  referred  to  sensation.  On  these  principles  Heifotilta 
GOOBtmcted  hia  ayaient  and  relerred  ail  the  phenemaan 
of  mind  immediately  to  leaaatioo,  wblcb  he  calia  a«it*i 

h'diii  fihysuine. 

He  begins,  very  unphilosophically,  we  most  be  per- 
mitted to  think,  to  prove  tliat  tiu  mory  is  only  tcntation 
tmubitudi  but  weakeited.  We  have  elsewhere  called 
BAomery  a  Idnd  of  e»ntiauout  /terce/i$ioti,  by  which  we 
merely  mean  the  retentioo  of  the  oiigioal  idea ;  bat  wn 
assiiMi  la  memory  maeh  more  important  purpoaea  dmn 
this:  It  bujiplicsthc  place  of  itistiiict ;  atrj  w I, various 
objects  ai-rt  p(e»ented  to  liic  iiand,  if  tiiey  liave  ever 
pa^tctl  in  review  before  it  at  any  other  time,  t]>e  me- 
mory, by  recolleciiftg  the  qualitiea  of  each,  enables  the 
mind  to  form  an  immediate  decisiMi  teapecUng  tlmm. 
But  in  all  thia  there  is  no  aanaatiMH  on  the  contrary, 
memory  and  aeMatieo  cannot  exist  together,  00  any 
]M!nciple  of  philosophical  propriety  :  the  memory,  we 
tielievc,  int  rely  exhibits  the  si^jnsi  ot  past  &cnaations  ; 
and  when  tUe^t  liLippen  to  exuiie  an  uncommonly  lively 
interest,  so  that  the  original  feelings  are  rcprodacedt  we 
could  not,  in  strictness  of  speech,  call  that  awNMfy  /  it  ia 
iotenae  Ming  (  itii»  in  the  ttrieteat  aenae  of  the  word, 
aenaaiitm. 

To  complete  his  plan,  he  has  only  to  prove  next,  that 
judgment  is  a  modification  of  sensation.  And  he  makes 
this  supposition  :  A  i|ueiiion  is  agitated,  the  oL  ict  t  of 
which  is  to  decide,  whether  Justice  or  Generoaity 
be  the  meat  veefnl  qualiilea  in  the  rater  of  •  aiste  ? 
And  he  attempta  to  pravoi  that  tUa  moral  qoeaUoii 
la  dedded  on  the  principle  of  aeneatien.  For  how, 
says  he,  would  the  orn'or,  or  the  poet,  represent 
this  subject  ?    Tne  orator,  he   remarks,  will  present 


*  Si  nons  sommFt  ime  f'»ls  blen  pertiiaiUaque  tea  lenasttons  tont  le  eoramencement  de«  not  connouLmncesi  il  ne  nous  rctte  qu'un  pat 
a  fiure  nouH  p'j^^ uti  'T^  cjui  tuuics  no<i  coniioinances  lont  de«  tenaationa.  II  est  ineme  aasez  difficile  i.  concevoir  qu'ayant  d'uborit  6  i 
'lesiR^nsatiotjs,  ciwt  »ent  pu  '^''^  jj^y^*^ ^ftj^im dM^^**''^^'*'M^atiBiHiiM"    troaaformation  roaj^que :  il  f«udr«it 

If  ur  orig^m  dci  scnl. 

1 muteriaGste* croyent  tvoir  tont  gaipi^ quand  c n  1<  -jr  iircorde  que  toutes  lesfaciih<«<1e  I'ame ae  reduia«itt  anx  sens;  et  leaapiri- 
aialMUrs  croiroient  nuire  cssentialleiBent  k  leur  cause  en  (.iiuni  ccttc  conoetMon.  PrejugiUe  part  etd'autie.  0«  ae  prouvcra  janiajs 
^1  suit  phM  IhcUr  i  la  matiere  d*  aeadr  que  lahonnef :  ct  puia  qu'cat  ce  que  eeUe  maticrc  doat  ka  una  tanlai  amaUKua,  at  que  lea 
SHlreaent  aiffbM  en  aversion  f  Ifam  ne  la  ooanoisiena  que  coenie  une  aaaemblage  des  seosstions.  Llemnrdu  UHlcvtaBim  eVat  do 
eaeibndre  fBlie  aamana  a»cc  qaelq<iea  uaea  da  sea  aaatianapattknlletes,  ua  elai  da  nawarec  rime  die  meme.  8i  jc  suia  une  sen- 
aation.  hqueOa  auulaa  reus  que  je  antaf  81  la  ania  ua  MawBhlna  de  aanaatioaa,  qorl  aaaaablage  Ml  y  a  amant  de  ranon  de  dire  qite 
jaaawlBSteauhnairffcdiiMdM  leaahdai 
lae*  aala  a^eet  daa  aeanaMmaqiie  j'spieta  i  Vertae  daaa  pattl  idtw.  s  je  oe  puiaeeward'immBit  at  il  ay  a 
faele  n«  ptdasa  ccaarrdttra. 


d  by  Google 


106 


Jd£TAPH¥8lCa 


to  the  imagination  three  pictures :  in  the  one  he  will 
exhibit  a  juai  king  condemiMng  a  criminalt  and  causing 
him  to  be  executed :  in  enothert  he  will  repretent  a 

ticrous  prince,  openinglhe  doors  of  the  prison,  and  sink- 
ing ofT  the  fetters  Trom  the  criminal:  ami,  in  the  third 
picture,  he  would  shew  the  same  cil^ti-hsl.  immediately 
on  his  escape  from  the  prison,  armnif;  himself  with  a 
da^er, and  murdering  fifty  citizens.  'I'hcsc  represen- 
tations would  instaniiy  enable  any  man  to  decide  tliat 
justice  was  the  moat  Mloable  quality  in  •  rtilert  and 
that  it  was  real  mercy  to  sacrifice  one  for  the  safety  of 
many.  Helveiius  having  itius  analysed,  as  he  thinks,  (he 
sentiment  wtiich  oiif;lu  to  arise  in  liic-  mind, by  exhibit* 
ing  (iic  vi^iUic  employe  d  to  represent  it,  he  tells 
M*%  in  conclusion,  that  all  this  is  mere  sensation. 

There  is,  ceruinlvi  here,  «  groaa  abuse  of  language, 
wai  »  great  want  of  pbiloaophical  preciaien.  For  our 
part,  were  wc  even  to  we  ike  assassin  piun^^e  the  knife 
into  the  breast  of  his  friend,  we  should  scarcely  think 
ihat  the  sttuimciit  of  lionnr  which  would  arise  in  ilie 
mind  could  be  a&ciibcd  lo temtbiinifihyttque.  We  would 
ascribe  it  to  a  moral  sensibility  ;  and  are  inclined  to 
think  that  the  physical  sensibility  of  Helvetius  is  a  phrase 
scarcely  admissible  in  philoioi»by. 

But  both  he,  and  many  others  of  the  French  phito* 
aophers,  have  been  misled  by  the  material  origin  of  the 
words,  in  which  even  the  most  rtfiiicd,  ntoral,  and  spi- 
ritual ideas  oi  the  mind  arc  expressed.  Wc  have  ea- 
deavouicd  to  shew  (see  Logic)  that  every  word  of 
which  language  is  composed,  is  orif^inally  a  picture, 
drawn  from  material  objects ;  and  that  as  mind  can 
only  be  known  by  certain  sensible  effiMta>  its  operations 
ncTer  can  be  explained  but  by  sensible  images.  There 
is  an  obvious  .i  ./i  m  In: t ween  the  progress  and  culture 
of  the  mind,  tnnl  iiiaay  uf  the  objects  of  extcroal  nature  ; 
between  the  growili  of  our  bodies,  for  instance,  and  the 
enlargement  of  our  faculties ;  or  between  the  progress 
of  our  miods,  and  that  of  vegetable  nature)  and  there- 
fore the  DM  can  be  employed  to  illustrate  the  other 
without  the  smslleat  confution,  or  the  least  dai»ger  of 
cotifouiiding  their  iileiitity.  Wc  talk  nf  :u 'fivaling  tlie 
mind,  or  of  cuUiuating  a  ticld,  witlioijl  ilic  illiallc;^t  dan- 
ger of  niistuke  ;  aixl  wt:  arc  as  little  apt  to  su|)|)Osc  the 
mind  material  from  this  moiJc  ui  sjicaking,  as  wc  would 
be  to  mistake  the  respective  culture  of  each  ;  or  to  ima- 
gine that  the  manure  employed  to  fertjUae  the  fields 
could  be  applied  to  tbe  improvement  of  the  human 
ininJ. 

Wc  can  admit,  then,  without  llic  smallest  fear  for  the 
conscfjucnccfi,  tliat  even  the  words  wliitli  ex()rC6s  sjiiri- 
tual  ideas  have  a  material  origin :  they  are  merely  the 
description  of  certain  visible  eflPects,  by  which  the  soul 
aMnifcsta  its  operations;  and,  when  we  talk  of  a  itorm« 
or  a  conflict  in  the  soul,  we  are  merely  borrowii^  what 

-Nve  conceive  to  be  at)  anaiomous  rcprcsmtation  tO  Inafce 
known  the  troubled  state  ol  our  ft  clin^js. 

Wc  may  here  observe,  that  thouyjh  Hclvetiu*  ado[)ts 
the  same  doctrine  with  Diderot,  as  to  the  origin  of  our 
knowledge;  yet  he  is  not  a  professed  materialist.  He 
says  his  doctrine  is  equally  reconcileable  irith  both 
plans ;  aiid  he  very  absurdly  alleges,  that  the  existence 
ofllic  soul  as  a  thinking;  substance  distinct  from  matter, 
is  a  doctrine  which  could  only  be  established  by  the  au- 
thority of  tbe  church.  This  is  a  very  suspicious  way  of 
talking;  it  was  very  generally  adopted  by  Hume  and  all 
the  sceptics  who  had  not  sufficient  courage  to  avow  their 
dubelief  of  Cbnaiiaoityi  but  who  brought  it  ibrwtnt  on 


all  occasions,  as  patronizing  dubious  opinions,  and 
establishing  certain  doctrines  which  they  affect  to  apare 
because  they  are  sheltered  by  its  authority.  Thus  Hume, 

in  the  conclusion  of  his  Essay  on  Miracles,  after  having 
attempted  to  demonstrate  that  a  miracle  was  impossible, 
and  therefore  could  not  be  believed  on  any  principle  ol' 
reason,  afFccts  to  say  that  i(  was  made  quite  casty  by 
Revelation,  and  that  there  could  be  no  dilHculty  in  be- 
lieving, when  we  were  thus  positively  commanded  to  do 
so.  Helvetius  was  not  distinguished  for  orthodoxy ;  but 
what  he  aays  respecting  the  soul  seems  rather  to  be  in 
opposition  to  Dcscaries's  pretended  demonstration  of  its 
existence,  than  to  have  arisen  from  any  sceptical  doubt 
on  the  subject.  Though  he  perceived  that  the  subject 
was,  in  its  nature,  not  susceptible  of  demonstration,  yet 
he  foolishly  imagined  that  it  was  necessary  to  have  tome 
authority  for  believing  it,  not  perceiving  that  ultiitiato 
facts,  which  admit  of  no  proof,  can  be  strengthened  by  no 
authority,  but  must  rest  on  the  evidence  of  our  conscious- 
ness or  of  our  senses,  according  as  they  belong  to  mind 
or  to  matter.    Dt  i'Etfirit,  Chafi.  Prcrn. 

But  it  was  not  merely  among  the  continental  philo- 
sophers that  Locke's  doctrines  were  perverted  from  their 
original  purpose,  and  made  subservient  to  a  scheme  of 
matetialism.  The  o|^oiite  system,  indeedt  obtained 
much  more  eetat  in  tbis  country,  and  the  abettors  of  ma- 
terialism have  scarcely  acquired  a  mmc.  Hartley,  by 
his  physiological  theory  of  vibrations,  seemed  to  give 
some  countenance  (o  it,  though  he  himself  protests,  and 
we  believe  with  perfect  sincerity,  against  any  intention  of 
deducing  such  a  conclusion  from  his  hypothesis.  Ti)i» 
wecan  eavly  believe,  when  we  find  Maiebraoche,  whoso 
general  doctrine  certainly  approached  much  nearer  to 
the  sentiments  of  the  spiritualists  than  to  those  of  the 
materialists,  imlditig  exactly  the  same  opinions  with 
Hirtley  as  to  the  immediate  cause  of  sensation.  La  tc 
eeade  ehtte,  says  he,  yui  ae  trouve  dant  rhacune  dct  ten- 
MtttonttW  I'^brtinitHUfU^dtt  Jibrei  de  not  nerft,gue  se 
ommMHiqueJutqu'au  cervttat.  There  could  out  possibly 
be  a  clearer  anticipation  of  the  HartJeian  hypothesis  ; 
and  it  must  also  be  evident  lliat  this  hypothesis  is  en- 
tirely unsupported  by  proof.  Hartley  says*  that  it  is  a 
sufHciciit  proof  of  the  truth  of  hypothesis,  that  it  ac- 
counts for  ail  the  phenomena  of  sensation  and  perception  s 
for,  when  the  key  answers  to  the  ciplieri  he  says,  we 
nay  1»e  sure  that  we  have  (bund  the  trtie  one.  There  is 
a  fallacy  in  this  illustration.  When  we  meet  with  an 
unintelligible  cipher,  anJ  at  last  discover  the  nie.ins  of 
explaliunj^  it,  wc  may  be  sure  that  we  have  found  ibc 
right  principle,  it  can  have  no  meaning  or  siginricalion 
on  any  other,  in  the  same  manner,  wiien  we  find  a 
piece  of  mechanism  designed  for  motion,  a  watch,  for 
instance,  standing  still,  or  moving  irregularly  from  the 
want  of  some  particular  wheels,  and  when  we  discover 
at  last  t!ie  wheels  w'lich  r  xictly  answer  tbe  purpose9  we 
are  sure  they  are  tin  ones. 

Hut  liii  s;-  illu  ir  ri  iiis  are  totally  inipplicable,  citlicj- 
to  the  phenomena  ol  mind  or  to  the  laws  of  nature  ;  fur 
here  the  machine  is  not  standing  stiil,  it  is  in  constant 
and  regular  motion:  and  tbe  qnettien  ii|  not  to  discover 
the  wheel  which  is  wanting,  but  the  one  winch  principally 
regulates  the  movements.  Here  any  wheel  in  the  scrie* 
may  be  taken,  according  to  the  views  and  knowledge  of 
individuals;  and  it  will  account  for  the  tnutions  of  ull 
which  depend  upon  it.  But  if  we  inquire  what  put  our 
first  material  wheel  in  motion,  we  shall  find  that  it  either 
depends  on  anotbcrj  or  that  it  derive*  its  notioa  fiMii  a 
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$ptiry[,  or  «  weight,  or  friMiB  witer*  or  wind,  or  stoMB,  fce. 
Aaj  of  these  will  answer  tka  parpooe^  In  Ihe  Mme 

tntnner,  the  physical  phenomoiHi  of  the  tiniverae  are 
f  i  ..My  explicable  on  the"  principle  of  Malcbranche, 
wiio  held  that  every  effect  was  produced  by  ihc  imme- 
diate interposition  of  Deity  ;  or  of  Leibnitc,  who  main- 
(aiiied  that  there  was  a  pre-established  harmony  between 
cause  and  effect,  in  consequence  of  which  they  acted 
toiccihcr,  without  influencing  each  other}  or  of  Spinoza, 
end  the  Matcrialisti,  who  hold  that  matter  is  eternal,  and 
po''Scrs5t;5  in  itself  the  principles  of  motion  ;  or  of  Berke- 
ley, w  ho  contends  that  there  ia  no  matter,  but  all  that  we 
perceive  is  a  vision  of  the  mind.  Each  of  these  philo- 
•ophera  had  a  kcff  which  he  thought  was  the  right  one. 
Hartley**  cipher  hat  neither  use  nor  meaning  without 
llie  kejf.  The  phenomena  of  mind,  and  of  the  visible 
ttoiverse,  are  equally  interesting,  although  the  re«i  key 
should  never  be  discovtred. 

HarUcy's  system  has  been  adopted  by  Priestley  and 
Darwin,  who  have  founded  on  it  a  system  of  materialism. 
Their  views,  io  eatabiiahing  this  conciusioii,  were,  no 
4Q0ht,  very  different.  Darwin  ««•  regmrdlote  of  cooie* 
qnencet,  io  followbig  out  a  philetoplneai  tlieory,  and  was 
ml  withheld  by  any  religious  scruples  from  dismissing 
roini?  fi  om  the  universe  j  whilst  Priestley  was  led  to 
imagine  that  it  would  maieriatiy  strengthen  his  peculiar 
views  of  Christianity  to  suppose  the  aoul  material,  and 
flatnratljr  perishable  along  with  the  bodj.   In  the  Uni- 
tarian sheme  which  Prieatlnf  •»  wtrmlf  ctpovted,  the 
death  of  Christ  seems  to  present  an  insormountable  ob- 
stacle ;  and  orthodox  Chrisiiam  ask  why  it  should  have 
taken  place,  attended  by  so  many  circmnstanccs  of  pain 
and  ignominy,  if  no  object  of  great  importance  was  to 
be  accomplished  by  it :    Priestley's  anawer  is,  that  this 
event  took  place,  that  bjr  our  Sariour'a  resurrection 
the  hopetef  oor  netortllf  periahable  loale  might  be  re- 
vived,  and  we  might  thus  be  authorized  to  aspire  after 
immortality.   To  give  currency  to  thia  conceit,  this  pre- 
cipitate and  dogmatic  rcasoner  chose  to  (^ivc  up  all  the 
aalural  arguments  for  the  soul's  immortality,  and  to  re- 
ptetent  it  u  •  nuerisi  subsunce,  and  by  necessary  con- 
'wqaence,  «*  he  imagined,  perishable  in  ita  nature.  By 
tint  eondttct  he  threw  away  maoy  aolid  advaninget, 
without  gaining  the  shadow  of  a  benefit  in  return  ;  and 
his  conclusion  does  not  seem  necessarily  to  follow  from 
his  own  prenuses.    I'or,  even  allowing;  the  soul  to  be 
material,  why  shoiiid  it,  on  that  account,  be  mortal^  If 
the  Almig^hty  could  et.dow  matter  with  the  power  of 
Reeling,  thinking.  Sic.  which  Mr.  Loclie  seema  to  tbinls 
does  not  imply  an  abioiote  efaeurdity,*  and  which  Dr. 
Piiestlty  reasons  upon  as  a  thing  ascertained,  we  do  not 
sec  why  we  should  conclude  aucl)  u  Mihbtancc  to  be  tia- 
turally  murtai  and  perishing.    In  fact,  we  believe  mat- 
ter to  be  as  imperishable  in  its  nature  as  mind  itself. 
We  sec  no  process  which  can  give  us  any  idea  of  the 
Mnibilatioa  of  matter.  We  aee  aluration,  decompoei- 
tieo,  divisioR,  ditiolotioiv  and  all  thi*  witlwut  the  loat 


of  a  ringle  integrant  particle  of  the  original  mass.  We 
do  not,however,  mean  to  say,  that  either  mind  or  mat- 
ter are  naturally  and  independently  immortal ;  but  thi:^ 
we  say,  that  nothing  but  the  same  power  which  called 
them  into  existence  can  reduce  them  to  annihilation. 
Yet  we  bold  it  absurd  to  talk  of  any  created  substance 
as  naturally  and  essentially  immortal ;  for,  if  we  might 
presume  to  assign  any  bonndt  to  the  power  of  the  At- 
might/t  we  would  aay  it  was  limited  by  this,  that  he 
could  not  make  any  created  substance  indcpetidcnt  of 
himself. 

We  have  perhaps  said  more  than  enough  of  Priestley, 
who  is  unworthy  of  notice  as  a  metaphyidcian;  and 
wliose  character  aa  a  nbiiotopber  mnat  rest  on  hit 
physical  reaearehci.    He  had  an  eeute  mmd;  but  he 

fell  into  the  error  which  has  misled  many  incipient  me- 
taphysicians ;' for  he  thought  that  lie  nci  dtd  only  to 
draw  from  his  own  resources;  and  that,  the  province 
of  iiiiiid  being  always  accessible,  he  might  And  in  bis 
own  stores  those  materials  of  knowledge  which  others 
seek  by  painful  study  in  the  works  of  the  learned.  Such 
•  temper  has  ita  adranugeat  but  tiiey  are  nearly  coun* 
terbalaoced  by  opposite  inconveniences.  For  whilst,  on 
the  one  hand,  the  fearlessness  of  discussion  which  dis- 
tinguished Priestley  may  occasionally  strike  out  new 
lights,  and  lead  into  a  path  of  investigation  hitherto  un- 
aucniptcd  ;  there  is,  on  the  other  hand,a  danger  that  the 
mind  which  is  unacquainted  with  what  others  have  al- 
ready done,  may  be'  wasting  ita  atrength  in  pursuing 
phantoms  which  have  already  been  hunted  down,  or  in 
toiling  to  erect  a  fabric  which  has  already  been  con- 
structed. Every  metaphysician  should  be  artjuainted 
with  the  labours  of  his  predecessors :  and  with  their 
knowledge,  combined  with  his  own  independence  of 
thinking,  he  nwy  hope  to  extend  the  bonndariet  of  sci- 
ence, and  to  cam  welt-deaerved  ianrelt,  fai  the  ample 
field  prescmed  to  him  }»y  the  jiral  fihitotofihy. 

Of  ail  the  French  philoeopbers,  Condiliac  has  obtain- 
ed the  highest  a[j;;Ijijse  as  a  commentator  on  Locke  ; 
and  indeed  it  seems  to  be  chiefly  ihruugli  bim  that 
Locke's  writings  are  known  in  France;  at  least  all  tbo 
pbiloaophert  of  that  country  have,  without  exception, 
adopted  Itle  interpretation  of  Locke'  doetrine ;  tboogh 
they  are  very  far  from  beii^  agreed  as  to  the  conse- 
quences which.,may  be  deduced  from  it.  •<  Give  me 
matter  and  motion,"  said  Descartes,  "and  I  will  make  a 
world."— Give  me  sensation,"  Condiliac  seems  to  say, 
"  and  I  will  make  a  man."  In  his  Essay  on  the  origin 
of  Human  Knowledge,  there  is  often  much  ingenui^, 
but  there  it  folly  «•  much  of  eonfidem  aiaertion.  He 
lays  great  stress  on  attention,  and  makes  it  a  principal 
instrument  of  transforming  his  ideas  of  sensation  into 
those  which  we  are  accustumed  to  cull  ideas  of  rcilec- 
tion.  Ue  seems  to  have  given  the  cue  to  Mr.  Stewatt,  and 
some  other  tucceeding  philosophers,  to  consider  mttttt» 
thm  aa  an  original  power  of  the  miod ;  though  we  think 
it  ia  neither  more  nor  ieta  than  •  natural  or  anifinal  in- 


*  "  We  liave  the  ideas  of  wwir  and  Oduking,  but  po«sibly  shall  never  fee  able  to  know,  whether  any  liew  melavial  being  tbtalbi  er 
aoi  it  beiac  impesa^  tiar  va,  by  the  contempiaiion  of  our  own  ideai^  whhout  revelatiui,  M  discover  wiMtberonnipotwunr  liu  not 
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to  some  systems  afamtter  filly  dispMed,  a  power  to  perceive  and  think,  or  elaejained,and  fixed  to  matter  so  disp«*d,  a  think- 
inmatrrial  subatnnce,  it  being,  in  rrapert  to  our  notions,  not  much  more  remote  from  cur  comprehen^nn  tn  mnceive.  thai  God 
«S»irbc  nIcaKa,tupenid<l  to  niattcra  facility  of  thinking,  than  that  heshouki  uipersddto  H  anotlirr  siil>$<aitcc  uiih  •  faculty  ef 
iMMng."  Book  lY  Cb  3.  f  6.  &  We  think  tome  of  ilir  ideas  advanced  in  this  naange  unworthy  nf  Locke.  Accordinj^io  thia  way 
«f  MaeomniT,  we  can  never  lay  tlutt  wc  can  \k  auretof  any  thing,  because  we  do  not  know  the  extern  of  Almighty  power.  We  are  aurely 
warranted  to  SHy.that  nothing  r  m  rxi,«  which  imphcaacontiaiuetionh  that  a  thing  cannot  be  itself^  and  another  tiling  at  the  same  ttmei 
and  wc  ean  jus-,  ais  cuViiy  cnncc-ivc,  that  a  iiiingahould  be  blMkaod  whita.  Or botaadceUI,  crlwd  and  toOd, at tbo 


ihetnindatKtuId  be  mau«>  or  that  matter  atrattld  thinlc 


d  by  Google 


lOS 


HETAFHT8IC& 


ttrMt  lent  to  the  afiections.  Condillac  has  also  made 
great  UK  of  the  principle  of  associatioiit  as  the  mcuwof 
effecting  a  transmutation  of  sensations  into  ideas  the 
most  recondite  and  profound.  This  was  also  the  grand 
arcanum  of  Hartley's  system,  which  was  published  after 
Condillac's  Ettai  »ur  tOtigine  de*  Connoutancet  Uu- 
mmtntt ;  yet  we  do  not  nma  to  aay  that  it  was  borrowed 
from  h.  It  aeenit  to  fam  an  mwvoidable  article  in  every 
qrtiem  which  assumes  acnaation  aloM  as  the  origin  of 
Iraman  knowledge,  and  therefor*  may  be  claimed  aa 
common  property  by  all  who  hold  this  creed. 

This  coincidence  between  the  opinions  of  Cnmiillac 
and  Hartley  has  been  obsenred  by  Mr.  Stewart ;  but 
tbare  is  aadll  oiore  strilting  raaembtance  between  their 
phyaidogieal  tliaortes,  wJiieli  bv  has  not  noticed.  "  I 
soppon  twre,  aod  In  other  |dacea»"  aays  CoadilUc, 
**  that  the  physical  cause  of  tho  perceptiom  of  the  mind, 
is  the  concussion  uF  the  Tibres  of  the  brain i  not  that  I 
look  upon  this  hypoihissis  as  demonstrated;  but  that  it 
aeems  the  best  adapted  for  explaining  my  thought.  If 
this  ia  not  the  waj  they  era  produced,  it  must  be  in  some 
ollwr,  twt  very  dMBwim  mumer.  For  the  drafts  cm 
tt  acted  ufion  omfy  btj  motion.  TbereCaref  whether 
wt  suppose  the  perceptions  are  occasioned  by  the  cotl- 
cussion  t  f  ihc  Horcs,  or  by  the  circulation  of  thesnimsl 
spirits,  or  hy  some  other  cause,  it  is  all  the  same  to  the 
purpose  of  this  discourse."    Nugcnl's  Translation. 

But  the  truth  is,  tlut  the  more  we  estend  our  know, 
ledge  of  the  hiatofy  «f  philocophv*  ire  will  be  the  more 
■track  with  the  similarity  uf  opinions,  and  the  apparent 
want  of  originality  among  the  diiTcrent  authort.  In  moat 
cases,  these  coincidences  are  the  effect  of  i)»iiorance  as 
much  as  of  imitation;  for,  not  knuwing  what  has  been 
done  before  (hem,  many  writers  continue  to  tread  in  the 
track  of  their  predeceaaora,  and  tbioki  all  the  while,  tbat 
tliey  MO  enlightainog  the  world  with  original  diacove* 
lie*. 

Mr.  Stewart  leans  towards  the  opinion  of  Cudworth, 
and  others,  \vl  n  maintain  that  certain  ideas,  which  nr- 
ver  couid  enter  the  nuitd  by  scnsuttmi.  are  geticraicd  by 
a  process  of  reasoning,  or  sprinir  out  of  the  natural  re- 
sources of  the  understanding.  Cadwonh  compares  the 
viaible  tuitverM  to  a  well  written  beok,  wfcfeb  conveya 
both  pleasure  snd  information  to  a  cultivated  mind,  but 
It  totally  unintelligible  to  an  ifjnorant  person  or  a  brute. 
"  To  the  eyes  of  boll;  'lu  s  inu-  r|i.ir.i<  irrs  lit  appear  ; 
but  the  learned  man,  in  those  characters,  will  sec,  hea- 
ven, earth,  sun,  and  star's;  read  profound  theorems  of 
philoaopby  or  gecnnetry  «  learn  a  groat  deal  of  new 
imowledgo  from  them ;  and  admire  the  wisdom  of  the 
compoeer;  while  to  the  other,  nothing  appears  but  black 
strokes,  drawn  on  white  paper.  The  reason  of  which  is, 
that  the  mind  of  the  or  e  i  furnished  with  certain  pre- 
vious inward  anticipations,  ideas,  and  inatruction,  that 
the  other  wants."—"  In  the  room  of  this  book  of  human 
composition,  let  ua  now  aubetitute  the  book  of  nature, 
written  all  over  with  tho  characters  and  impreiaioiia  of 
divine  wisdom  and  goodness,  but  legible  only  to  (be  in* 
Idleetual  eye.  To  the  sense  both  of  man  and  brute, 
tkere  appears  nothing  else  in  it,  but,  a-;  n  the  other,  so 
many  inky  scrawls  ;  thai  is,  nothing  but  colours  and 
figures.  But  the  miod  which  bath  a  participation  of  the 
divine  wisdom  that  made  it,  upon  occaaioo  of  tbeae  aeo* 
aifale  daHnaatioM,  esertiog  itt  own  Inward  aettvitjr,  will 
-have  not  only  •  woadeHtil  scene,  and  large  prospects  of 
ether  thoaghls  laid  open  before  it,  and  variety  of  know- 
hdg^  fagicali  nhtlwniiUet^  and  nnmli  diaplafad  j  htit 


alto  daariy  read  tlw  diviao  wiadom  and  goodnem  ia 
offcrf  pge  of  this  great  volume,  as  it  wltl,  written  in 
large  and  legR»le  characters.**  This  |)as!,agc  contains 
nearly  a  aummary  of  Mr.  Stewart's  doctrine,  which  he 
thus  briefly  explaina  in  bis  PhUosopnicai  Essays.  "  All 
our  simple  notions,  or,  in  other  words,  all  the  primary 
elements  of  our  knowledge,  are  either  presented  to  tho 
mind  immedteteiy  bf  the  powers  of  conacioviima  and  of 
perceptioo,  or  tbey  are  gradoalty  unfolded  ia  the  exer« 
die  of  the  various  faculties  which  charactci^se  the  hu- 
man understanding.  According  to  this  view  of  the  sub- 
ject, the  turn  total  qf  our  knowledge  may  undoubtedly  be 
said  to  originate  in  lentation,  inasmuch  as  it  is  by  im- 
prcsaiooa  Irotn  without,  that  cootcioasiieta  ia  first  awak« 
ened,  and  the  different  fiwiiltlea  of  tlio  underaUnding 
put  in  action."  At  the  same  time,  he  admits  that  this 
enunciation  is  liable  to  the  grossest  miaconstruction,  as 
is  exemplified  in  the  cnido  notiona  of  Locke'a  French 
commentators. 

Tbat  many  important  truths,  which  cannot  be  traced 
to  seoaation,  in  the  aenae  in  which  Loclie  nnderatood 
the  word,  gain  adroiarion  Into  the  Iraman  ound,  is  por> 
fectly  spjierent,  when  we  cooaider  that  mathematical 
truths  are  eternal,  and  necessary,  snd  are  forced  on  tho 
mind  by  an  intuitive  conviction,  and  not  in  consequence 
ol  the  experience  which  we  have  had  of  their  certainty. 
This  was  early  perceived  by  Leibnitz,  who  says,  (hat  if 
Locke  had  been  careful  to  diatinguiab  between  neceaaary 
or  demonatistite  trntha,  and  those  with  which  we  be- 
cone  aequaintod  hy  npcrlcnoe  and  induction,  he  would 
have  perceived  that  the  former  could  only  be  proved  by 
a  power  of  intuition  inherent  in  the  human  mind  ;  and 
not  by  a  reference  to  any  knowledge  already  acquired  by 
the  senses.  This  is  a  commentary  rather  than  a  trans' 
latioo;  but  we  think  it  sufficiently  expresaea  the  icnte  of 
tho  aotbor.  SI  JLocUmt  dkacrANca  hir«r  vevttef re  n«e«t«a> 
rin  teu  demtntinttonu  peretfifm»%  et  eee  fum  twiit  tola 
lndMtme  hmetrtcuntt  eatU  eontUerattet  ;  antmadver- 
ti»»et  neeettarias  non  /)</»«<•  conibr  ihari,  nut  rx  ftHntifttit 
menti  intiti»  f  cum  «entu*  gmdem  doceaut  quid  J!at,  ted 
noH  quid  necettario  fiat. 

For  our  part,  though  we  certainly  do  not  think  tbat 
mathematical  truths  can  be  referred  to  acnaatlon  In  tb« 
senae  in  which  Locke  anderatanda  the  word ;  for  they 
derive  no  confirmation  from  experience,  being  as  con- 
vincing the  first  time  they  are  presented  to  the  mind,  as 
after  a  hundred  repetiiiotts ;  yet  we  Ihtnk  they  may  find 
easy  access  to  the  mind  by  perception,  in  the  extended 
view  which  we  arc  dispoacd  to  take  of  iu  For  we  maii»> 
taia,  that  pereeplion  not  only  makea  us  acquainted  with 
the  existence  of  external  objects,  but  with  thoee  circum« 
stances,  which,  in  process  of  time,  come  to  constitute 
mathematiciil  ^clccicc.  By  perception,  we  not  only  dis- 
cover the  primary  qualities  of  matter,  such  as  esten« 
sion,  figure,  8cc.  but  we  discover  proportion,  equality, 
resemblance»  number,  relatioD,  analogy,  and  the  like* 
When  equal  objects  are  presented,  we  see  that  tbqr 
agree ;  when  ur>equal,  we  aee  tbat  they  differ :  and  out 
of  a  few  incontrovertible  axioms,  which  the  mind  ad- 
mits the  moment  they  are  presented  to  it,  we  erec  it  at 
fabric  of  niaihcmalical  knowledge  which  is  supposed  by 
many  to  constitute  the  chief  glory  of  the  human  under« 
standing.  Dr.  Raid,  on  aeveral  occasions,  aeema  wiilinip' 
to  extend  the  botiadaries  of  perception,  and  to  allow  It 
all  the  influence  which  we  contend  for ;  and  we  havo 
only  to  regret,  that  he  doea  not  prosecute  his  views  lo 
tlwirlegitimniacQintqitmeat.  Tovnrdathncnndusiaa 
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of  hit  Irt<)uiry  into  the  Human  AHnd,  be  18}  s,  "  tvcry 
operation  oi  tije  sensc»,  in  Hi  very  nature,  implies  judg- 
ment, or  (Kiiii,  its  well  as  aiinple  «pprelien>ion.  Thus, 
when  I  fcel  the  pain  of  the  gout  in  ray  toct  I  h*ve  Dot 
mtf  »  notion  of  |»ain,  but  a  belief  of  it*  osiMoaeOf  and 
•  bvHcf  of  Mmo  ditorder  in  my  toe  which  oecatkm*  h ; 
and  this  belief  is  nnt  prnr<uctJ  \iy  ci-jmpjrin^-  i'(c.s=>,  and 
prrccivinj;  iheir  PLMiL-nn  ais  ariti  tliaagicciueins ;  il  is 
iiicluflccl  Ki  til'  vc  1 V  r  ,(tiirc  of  the  scnsatiun.  When  1 
perceive  a  tree  bciarc  roe,  my  faculty  of  seeing  gives 
warn  not  only  a  notion,  or  aimple  apprehension  of  th«  tree, 
bm  •  beUcf  of  ita  axiatence,  and  of  its  figurvi  disunce, 
and  ma^tade ;  and  this  judgment,  or  belief,  ia  not  got 
by  comparing  idca%  it  ia  iiiciudod  in  the  vary  uatiiro  of 
tJic  perceplion  " 

In  the  rapid  sketch  wliich  we  have  attempted  to  give 
of  the  progress  of  metaphysical  science  in  modem  times, 
our  attention  was  necessarily  led  to  Descartes  as  the 
fooodar  of  the  nodern  aehooi  of  melapbyaica.  Tlioae 
who  canie  after  bim,  aod  who  have  taken  the  lead  in  such 
discussions,  have  done  little  roori:  thm  t  i  l  ly  <  r  uier 
some  subordinate  points;  whilst  ihc  gidiiU  ui  the 

system,  the  doctrine  of  ideas,  rttnuineil  untouched  :  and 
Di .  Reid  has  very  justly  observed,  that  the  system  which, 
till  his  time,  was  generally  received,  with  regard  to  the 
mind  and  it  apeniionsi  derives  not  only  its  spirii  fiom 
Dcscartem  but  ita  fundamontal  piiociple^  ;  and  after  all, 
the  imprr  vctnentB  nude  by  Malebranchc.  L n  k'  ,  Bcrke- 
ley,  and  Hume,  may  still  be  called  the  Carui^uu  ^ybtciii. 
The  first  of  lliesc  philosopliers  must  alwjjs  be  men- 
tioned with  teaj>ect  as  an  original  and  prolbund  thinker, 
nnd  at  •  valnablo  contributor  to  the  philosophy  of  anind; 
tlM>ai;li  wo  hate  not  brought  him  Ibi  ward  in  chnmolOKi* 
cal  order,  tiavinf;  baan  carried  alnrtg  witli  the  ctirreot  of 
if  inrKiji.t  or  hiion,  which  has  thrown  his  wriiings  aside, 
and  consigned  to  neglect  many  elegant  arid  valuable  spe- 
cui.tions.  ludeed,  he  is  so  indcpi  ndeiil  that  he  could 
fcarccljr  ba  brought  into  the  train  of  4ny  outer  atitbor : 
and  be  ia  ao  aingttlar  that  he  has  had  few  followeniMid 
has  failed  to  estabKah  hiauolf  aa  the  bead  of  •  o«ct. 
The  leading  feature  fti  hia  doctrine  is,  that  the  caiiaea 
which  philosophy  investigates  are  only  occational  cautec, 
and  that  God  himself  is  the  efficient  and  imnietiiiiic 
Cauae  of  every  effect  cognisable  by  our  senses  or  our 
raaaon.  It  had  been  atated  before  bis  time,  that  we  are 
eompleleiy  ignorant  of  the  manner  in  which  phydeal 
causes  and  ettccts  are  connected ;  and  that  we  iow  no> 
thing  but  a  constant  conjunction,  and  tnvariabia  aeitacnce. 
This  is  a  doctrine  which  afterwards  brought  considera- 
ble celebrity  to  the  tteme  of  Hume,  who  ia  still  by  many 
aopposed  to  have  been  the  hrst  who  illustrated  and  cx- 
pbitied  it.  BiK  it  was,  in  fact,  unfolded  at  great  length, 
and  with  great  Ingonnitjrt-by  Malebrancbe,  wboae  aM" 
trine  of  occasional  cmaea  hingaa  npon  it.  Ho  aoppoaed 
that  what  we  call  tecond  eattaea  have  ao  exiatence,  and 
that  the  divine  power,  incessantly  and  universally  exert- 
ed, is  the  immediate  cause  of  all  the  phenomena  of  na- 
ture. In  this  conclusion  he  went  fait  her  than  bis  pre- 
viaca  wamotadt  for  though  we  cannot  discover  any 
■eceaaorjr  eonneetkm  between  phywcal  cauaea,  and  Iho 
effects  which  follow,  we  are  not  thereliara  aathoriaod  to 
conclude  that  such  connections  are  impfiaaible.  At  all 
events,  we  may  safely  affirm,  that  the  French  meiaphy> 
oiciao  who  introduced  the  immediate  agency  of  the  Oeiiy 
1b  erorf  viaiMo  cliaii|8  that  mIkm  placo  in  tbo  iinif««««. 


is  more  fully  wiin anted  in  his  conclusion,  than  the  Eng- 
lish sceptic,  who,  truin  not  perceiving  aof  nocaaiary  link 
between  preceding  and  subsequent  pbatMNMMf  woaid 
have  wished  to  persuade  his  readera,  that  they  bad  no 

Eroood  to  infer,  bom  aof  thing  which  they  saw,  the  ex- 
tenceof  an  all«powerful  and  intelligent  first  cause.  In 
fact,  Hi  CtaikL  seems  to  hjve  entertained  nearly  the 
same  ulc..%  ab  Mitlebraoche  rcspcciitig  the  laws  of  na« 
turc.  "  The  course  of  nature,"  says  be,  *  truly  and 
properly  speaking,  ia  nothing  Iml  the  will  of  God  pi«- 
ducing  certain  cffecta  in  a  eonilniMd)  ragiilai^  eooataat, 
and  aaiform  manner.*' 

Malebrancbe  baiit  a  theory  of  perception  on  the 
same  foundjtiun -.  fur  as,  accor^ljnj;  ;r.  fiis  system,  the 
agency  of  the  Deity  wus  imerposed  in  carrying  into 
I  licet  every  volition  of  the  mind  which  prompted  lo 
bodily  action,  ti  was  no  Icsa  oaioral  to  coocittde»  that 
every  fiereefition  was  the  afleet  of  an  ioHMdlalO  divino 
iUomioaiKw.  Hence  be  concluded,  that  the  idcaa  of 
things  Kxm  only  in  the  divine  mind,  aod  that  we  »te 
aU  things  in  God }  a  JWtion  which  has  often  been  ri  'i- 
cuicd,  and  acaiccly  ever  iidopicd  by  wy  succeeding 
author  ;  but  wiiicli  bears  a  strong  resemblance  to  aoBO 
of  the  opinions  oi  the  tatter  Piatoniaia,  and  more  par> 
licularly  to  the  system  of  aome  Hindoo  philosophers, 
which  wo  hn?o  already  atated  in  the  worda  of  Sir  Wil- 
tiam  loooi.  According  to  this  system,  the  universe  is 
to  tic  considered  f  dtiit  r  as  an  energy  than  as  a  work 
by  which  the  inhaau  mind,  being  everywhere  always, 
ex'iibiis  to  the  niinds  of  seraicat  bolnga  •  lOl^f  petcop* 
tions  like  a  wonderful  picture. 

Tne  oreaaiMaf  coMset  of  Malebranehe  were  attaelMi 
by  Ltfibniis,  w  make  way  for  bia  doctrine  of  fire  eita- 
ilUked  harmony  and  onffitknt  rettton.  It  was  objected 
til  .1 ,  nccuruiiig  to  iMjlcbrancI.e,  every  phenomenon  ia 
toe  universe  was  a  miracle  ;  an  ubjeciion  wliich  is  ob- 
viated by  iht  regular  course  of  nature ;  the  disturb- 
ance or  interruption  of  which  constitutes  a  miradeL 
Wo  ate  surprised  to  find  a  modem  anthor*,  of  ftvoak 
metaphysical  acumen,  juiuing  in  the  cry  against  Male- 
branehe, aod  opposing  bis  doctrine  by  such  arguments 
as  these:  Uccaaional  causes  arc  coniis'Lin  nt-ither 
with  the  omnibcience,  nor  with  the  omnipotence  of 
God.  The  acts  of  the  Deity  must  be  supposed  as  per- 
fect as  possible.  Il  is  not  to  be  imagined  that  infinito 
power  ia  ccMlnually  employed  in  sustaining  snd 
pairing  the  louering  hbric  of  a  ctamUiw  oddka  the 
crasy  cenatitotiaa  of  the  moterial  world.  It  wooM, 
indeed,  b«  to  detract  from  the  Divit>e  Majesty,  if  we 
admitted  this  doctrine,  and  believed  that  a  curiMiM  ct 
fiienut  negotii  Dm*  was  perpetually  busied  in  correct- 
ing the  errois  of  bis  original  plan,  and  ia  praveoting 
the  daatmction  of  hia  own  worka."  If  no  better  or- 
yimonta  than  tbeae  can  be  produced  againai  the  aya* 
tern  of  Malebranehe,  it  may  be  pronounced  to  be  un> 
answerable:  for  they  are  all  drawn  from  the  w  irnt 
source  of  reasoning  that  can  be  conceived,  viz.  tliat  of 
measuring  the  omnipotence  of  God  by  the  limited 
powers  of  man.  The  objectors  to  .Malebranche's  ^a- 
tern  represent  the  universe  as  a  machine  contrived  ud 
aet  In  motion  by  tlw  wiedom  and  power  of  Gkid,  and 
rendered  capable  of  ceMbralog  ita  operations  in  conse- 
quence of  the  constitution  which  it  has  received  front 
omnipotence.  Tbia  is  to  na  incooceivable  :  we  do  not 
prouind  to  oompmhond  iha  oparationa  of  iho  Almighty  { 
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but  we  bdieve  his  presence  contlantlj  iwccMtiy  fer 

the  prescrvaiion  of  every  cteated  thing ;  and  that  he 
could  not  Tn.tkc  .itiy  thin^  capable  of  existing  indepen- 
dent of  his  imnicdiiite  power :  for  this  would  be  to  com- 
tnunicatc  his  ct«rnii}'  and  &eU-cxistence  ;  which  iinplics 
•  contradiction:  and  the  principle  of  ron/ratfjc/kn, 
cording  to  Woiff,  lbs  disciple  and  expounder  of  Leib- 
ntist  ie  the  test  of  trnih. 

We  can  conceive  an  engine,  contrived  by  human 
tkill,  and  put  in  motion  by  mechanical  means,  to  be 
perfectly  in(!epei)t!cni  of  the  inventor.  A  inili,  for  in- 
stance] will  continue  in  motion  tor  ever,  unless  the  ma- 
terials give  way,  or  the  supply  of  water  fail.  The 
principle  applied  by  the  mitl-wright  may  be  said  to  be 
«f  perpetual  operation ;  and  when  once  employed  has 
DO  farther  dependence  on  him.  But  this  reaaoiung  is 
totally  inapplicable  to  the  eternal  workman,  who  formed 
the  stars  of  the  heaven,  and  hid  tfic  fotindalions  of  the 
earth.  The  existence  of  the  matcriaJs  which  compose 
the  univcr&e,  and  ot  the  laws  by  which  they  are  mutu- 
ally affected,  depend  continually  upon  the  will  of  him 
by  whom  they  were  created  and  ordained.  He  is  the 
only  principle  of  life  and  motion  in  the  universe ;  and 
wherever  the  taws  which  he  has  appointed  are  in  ope- 
ration, we  perceive  Mi  agent  y. 

Perhaps  Malchranche  wn?.  precipitate  in  some  of  his 
conclusions  ;  perhaps  some  invisible  aj;em  may  be  in- 
terposed to  link  together  the  phenomena  of  nature. 
But  even  admitting  the  possibUity  of  this,  it  is  only 
discovering  another  link  in  the  chain  of  beinf^  wiiich 
hanp  from  the  throne  of  the  Eternal.  In  fact,  liic  ^yi- 
tem  of  Leibnitz  docs  not  uppear  to  be  essentially  dif- 
ferent troDi  that  whicli  he  oppwses ;  and  where  it  docs 
differ  from  it,  it  seem;  to  be  worse,  and  savours  more 
strongly  of  fatalism  than  the  other  does  of  enthusiasm. 
We  pass  over  his  system  of  monads,  which  he  has  bor- 
rowed or  stolen  from  Pyibagoraa  and  ether  ancient  phi« 
losophersi  to  consider  that  part  of  his  dociritie  whieh  was 
Intended  to  meet  the  arj^r.nients  of  Maletjriticlic.  It 
may  be  thus  abridtjed  :  As  wc.  am  idw.iys  able  to  as- 
sign the  causes  ot  cvciy  event  «iih  which  wc  arc  per- 
fectly acquainted,  so  we  may  assume  it  as  true,  that 
every  thing  exists  farMWjficient  rtaton  ;  and  that  if  We 
knew  all  the  ftcia,  we  could  always  tali  why  every 
thing  happens  as  it  does,  rather  than  otherwiw.  There 
bcinj;,  then,  a  sufficient  reason  for  every  thin>,  and  for 
the  universe  itself,  that  •sufficient  reason  must  be  found 
in  somethin^j.  It  c;innot  be  found  in  the  course  of  <  nn- 
tingent  events,  bccituse  a  contingency  docs  not  imply  a 
necessary  cause;  and  where  the  cause  is  not  neceasaryf 
the  reason  cannot  be  sufficient,  why  a  thinf;  happene  as 
it  does,  rather  than  otherwise.  It  cannot  be  discover' 
ed  in  what  are  called  the  qualities  an?l  substance  of 
matter;  because  matter  is  inert,  and  l)ccjuse  every 
change  in  its  state  bcin^  induced  by  a  |)rior  chimge, 
the  series  would  be  infinite,  and  the  ultimate  cause 
could  not  be  found.  The  sufficient  reasoni  then,  which 
haa  occasioned  the  existence  of  every  thing,  can  only  be 
attributed  to  some  intellectual  substance,  bearin|»  in  it- 
self  the  reason  of  its  own  bcinpf,  together  wiifi  the 
knowledge  why  all  things  happen  as  they  <lo,  and  not 
otherwise.  This  substance  sccoun.s  to  itscif  ahjt.e  fcjr 
•II  things,  since  it  alone  is  acquaioled  with  all  things. 
It  acta  irom  itseifi  and  for  itaalf  s  and  it  ot  daiot  the  be* 


ing  ofatonM,  and  of  worlds,  of  monadi,  and  of  systemai 
according  to  laws  pre-established  by  Inftnite  wiadom. 

This  substance  is  God. 

All  things,  therefore,  act  with  each  other,  accordinjj 
to  that  harmony  which  has  been  {iTc  cnabhthed  by  God, 
and  which  consequently  is  universal  and  necessary. 
By  hiro  our  bodies  are  prediaposed  to  obey  the  voli* 
tions  of  our  souls.  By  mm  the  individual  monad,  and 
the  onivcrae  itself,  were  regulated  in  every  vicissitude 
which  they  can  experience.  The  soul  oos  not  upon 
the  body,  ror  dcjes  the  body  ii.fiiicnce  the  soul.  Their 
mutual  concurrence  was  ordained  by  God  himself,  who, 
in  regulating  the  ordeFdOf  worlds,  regulated  also  all  that 
they  contain."* 

This  is  ccrtsmly  a  bold  attempt  to  account  for  (be 
phenomena  of  the  universe  ;  but  wc  cannot  perceive  a 
single  advantege  which  it  possesses  over  the  system  of 
Maiibranche,  to  which  it  was  opposed.  It  approaches 
nearer  to  fatalism  ;  for,  according  to  the  doctrine  of 
ftrt'fitablithcd  harnxony^  ilic  Deity  is  supposed  to  have 
ordsincd  all  moiioii,  and  all  change  which  may  take 
place  in  corporeal  substances.  The  human  body  act* 
in  cunjunctiun  with  the  vidilionsof  the  soul,  because  it 
was  predisposed  to  do  so  from  eternity;  and  our  limba 
are  trinvcd,  and  our  t  i^Mr.s  of  sense  arc  affcctcd,  by  tho 
immutable  dccrets  ot  Cto<i  hiiiti^cir. 

This  doctrine  avoids  the  interpositions  of  Deity  sup- 
posed by  Maicbrant  he  ;  it  also  avoids  the  notion  enter- 
tained by  the  author  of  the  Sytifme  de  ta  Muure^  and 
other  matrriulista,  wtio  maintain,  that  there  is  an  effi- 
cient principle  in  every  cause,  which  leads  of  itself, 
and  by  its  indc|)cniii  t,t  infiucncc,  to  the  production  of 
the  effect.  I5i;t  it  is  clo^jjed  "i(h  (;in'tculiics  equally 
pcrplcxinj;,  and  ronscijaenjis  ti,'.i.ill)  revolting.  We 
cannot  well  see  how  any  one  can  adopt  it  Mi'hout  ad- 
mitting, that  the  Deity  is  the  ultimate  cause,  if  not  tho 
immediate  instrument,  of  evil.  It  might  lead  to  iofer» 
that  the  Almighty  could  not  be  displeased  with  any  ae- 
tion  which  inen  may  conuni;,  since  every  anion  and 
every  volition  are  pre  oid;iini:d  and  pre-estabiislicd  to 
accompany  each  other;  and  wc  mi^'ht  sujiposc,  tb  it  he 
organized  for  the  very  purpose  the  band  which  should 
pollute  bis  altarti  and  the  tengua  wMck  would  bias* 
pheme  hia  mtme.  These  conaequencea  certainly  were 
not  intended  to  be  deduced  from  this  system  by  its  very 

firofound  author  ;   thou^^h  they  rn:-y  he  shewn  to  result 
rom  that  hariruiny  vvhu  h  he  tliought  vv^is  pre-establish- 
cd  for  a  sufiiticnt  rcuson. 

But  ccrtuinly  one  Icatling  principle  of  the  Lcibniizian 
system  Is  not  less  applicable  to  that  of  .Malebranche, 
who  would  readily  have  subscribed  to  the  followtni^ 
maxim  of  the  opposite  school.  •*  Co  n'est  pas  dans  lea 
corps  qu'nn  pcut  dot oiivrir  la  ralson  pourqiloi  i!s  suivcnt 
ees  loix  plulot  que  lout  aulres;  elle  lie  se  tu,u\e  i|UC 
dans  vine  eirc  distinct  des  coijis." 

Before  wc  leave  Leibnitz  and  his  school,  whieit  has 
never  had  much  inllaeiWC  in  this  country,  we  may  re- 
mark,  that  they  are  careful  to  dislingoisb  between  the 
rra«en  why  a  thing  is  aa  it  Is,  and  the  eauie  of  its  being 
as  It  is.  This  is  particularly  developed  by  Wolff,  but 
it  had  been  ii./.iced  by  Dcscarlea  loni^  before  :  "  There 
is  noibin^;  which  exisis,"  sa) »  that  pliiloso;)hrr,  •'re- 
specting which  we  may  not  inquire  into  the  cnuse  of 
its  existence.  Such  inquiries  may  be  extended  lo  Gott 


*  Acidendcsl  Qjuastietm  p.  836. 


Digitized  by  Google 


HfiTAPEYSICa 


111 


Iiimseir;  not  that  he  needs  any  eaute  of  hie  exUtence» 
iwt  becauM  ihc  very  imnMnihjr  of  hit  nature  ib  the  rea- 
M«  whf  be  cannot  have  a  route  of  hit  existence.  Sir 

Williain  DrummomI  Fias,  wiih  much  Icaminj^,  traced 
the  monads  of  Leibnitz  up  lo  their  Pv  that^ui-L-jii  source, 
through  all  their  wiiidiDf^s,  as  discoverable  in  the  wril- 
iagt  of  Htpprocraies,  Siobacus,  Scxtus  Empiricut,  &c. 
and  has  shewn  how  largely  the  Ciertnan  philosopher 
kis  availed  himaolf  of  the  acattered  frag lacota  of  UrO' 
ctan  ontolo^t  which  occur  in  tite  rarer  and  leta  aecet* 
sibic  authors ;  wc  must  therefore  transfer  to  his  learn- 
ing whatever  deductions  we  may  be  disposed  to  make 
from  his  originality.  But  his  doctrine  of  sufficient  rea- 
son is  aUo  burrowed  ;  and  its  original  may  be  found  in 
the  forty-sixth  chapter  of  Pliito*t  Pbaedon.  Sucraies  is 
intnMiuced  u  saying  th«t  h«  WM  delighted,  wheo  h« 
found  that  Anaxagoras  had  aitttmed  mind  or  intelll- 
geiice  as  the  origin  of  all  things.  He  conceived,  that 
this  principle  would  be  sufficient  to  accuunt  for  any 
ihin^  being  as  it  is;  because,  if  mind  oiders  all  ihin^^s, 
they  must  be  disposed  io  the  situation  and  order  which 
it  best  i  and  that  if  we  wish  to  Itnow  why  any  thing  la 
woduced,  or  it  deatrojred,  or  cxiats  aa  it  u,  we  have  on- 
ly to  Inquire  in  what  retpecta  these  several  acddenfs 
and  circumstances  are  most  befitting  in  the  cases  in 
t|ue:sti<j:).  If  any  thing,  for  instance,  happens  to  man, 
kc  is  to  consider  that  this,  bcin^  rcpulaterl  by  supreme 
intelligence,  must  be  the  best  that  could  befal  him,  and 
he  has  only  to  inquire  in  what  respects  it  is  best  for 
bim.  In  ilie  same  manner,  after  inquiring  whether  the 
earth  be  Bat  or  round,  the  next  ptAnt  is  to  shew,  in  what 
icspcLts  that  figure  is  best  adapted  to  it.  Were  tlic&e 
things  once  properly  settled,  Socrates  conceived  that  he 
voiild  then  have  discovered  a  sufficient  rcaicn  for  the 
existence  of  thmgs  as  they  are,  »ud  that  it  would  be 
unnecessary  to  search  any  farther  into  their  causes." 
We  may  eatily  perceives  then,  that  the  doctrine  for 
which  this  prince  of  phllmopbers  expressed  a  partiali- 
ty agrec«,  in  many  respects,  with  the  tufficitnt  reason 
of  Leibnitz,  and  also  with  the  doctrine  which  Pope  un- 
dertook to  iiUisirate  srithont  nuterstaiidiDg  that 
"  whatever  is,  is  right." 

On  •  general  view  of  the  subject,  we  may  dittingttiib 
tkree  |faiid  ssras  in  tlie  bittorjr  of  meupbydcs,  very  tin- 
equal  in  point  of  time,  but  each  of  (hetn  marked  with  a 
very  distinct  and  decided  character.  Tl.c  first  extends 
from  the  time  of  Aristotle  to  that  of  Dei&arics.  During 
the  currency  of  this  long  period,  many  persons  arose, 
distinguished  (or  metaphysical  acumen,  who  attacked 
snccessfully  some  of  the  outworks  of  the  Aristotelian 
doctrine ;  but  tbey  made  little  or  no  knpreaaioo  on  the 
general  sebeme,  snd  Aristotle  eontinaed  the  wvdBspoted 
sovereign  of  metaphysicians.  Lord  Bacon  gave  a 
deadly  blow  to  his  empire,  and  was  the  first  who  shew- 
ed, in  detail,  the  inutility  of  liis  rneihod  for  the  disco- 
very of  truth.  Whether  Descartes  caught  the  spirit  of 
Bacon^  (if  he  did,  he  dgee  not  acknowledge  it ;  for  we 
4»  not  recollect  that  any  ellnsion  is  made  to  Bacon  in 


any  part  of  his  works,)  or  wbetber  tbe  strengUi  of  his 
geniuB  led  bim  to  assert  the  tame  independence  of  ihink- 
mg,we  know  not ;  yet  certain  it  is,  that  he  introduced 
the  same  unfettered  discussion  into  metaphysics,  whicli 
Bacon  had  applied  so  successfully  to  the  iiuei  prcinjon 
of  nature.  His  method  was  both  clear  aud  iMijjiiial} 
and,  in  spite  of  the  attempts  wtiich  were  made  to  resist 
it,  it  soun  obtained  possession  of  tbe  schools,  end  drove 
Aristotle  from  the  throne  which  be  bad  occupied  fur  so 
many  hundred  years.  All  the  succeeding  philosophers 
of  any  name  were  Cartesi.tns  ;  ami  Locke  himself  be- 
longed lo  the  same  school,  as  hits  already  been  ob» 
served,  but  he  served  his  master  in  the  same  way  that 
be  had  done  Aristotle,  by  pushing  him  from  the  seat  of 
philosophy ;  and  so  complete  was  his  victory,  or  bis 
usurpation,  that  the  name  of  bis  illuttriout  predecessor 
it  now  seldom  mentioned  ss  an  authority  in  metaphysi- 
cal science.  But  wc  certainly  think  it  but  justice  to 
Descartes  to  sny,  that  no  man  ever  boiiowcd  less  from 
his  prtdtcessoi s.  His  whole  eflurls  were  dircc»cd  to 
emancipate  his  mtnd  from  every  prejudice,  and  to  come 
anbiassed  to  the  investigation'  of  truth.  There  were 
some  absurdities,  however,  connected  with  his  doctrines, 
such  at  bis  venlMs  and  innate  ideas,  by  which  he  un- 
t!crstood  those  ideas  which  he  perceived  could  not  en- 
ter by  the  external  senses,  and  which  he  therefore  sup- 
posed to  exist  in  the  mind  previuus  to  their  exerciiO} 
these  notions,  as  well  as  many  other  unauthorized  at- 
snmplioos,  which  were  industriously  exposed  by  bis 
opponenti,  brought  discredit  on  his  doctrine,  and  pre- 
pared the  world  for  the  cautious  snd  sensible  system 
of  I.  -kc  ;  V  ho,  rejecting  what  was  false,  oi  unwarraiu- 
cd,  and  ii.;.iiiiing,  explaining,  and  amplifying  what  was 
useful,  justly  merited  the  name  ciVbut  founder  of  «  new 
school  in  philosophy. 

It  was  for  a  long  time  supposed  that  he  bad  pre^> 
copied  the  ground  as  a  metapbysidaa  and  pneumatolo'' 
gist,  as  completely  as  Newton  had  done  in  mathematics 
and  nitui.ii  i  lillMsophy.  Indeed  our  brethren  in  the 
Suuth  seem,  in  };eiicral,  to  he  still  of  the  same  Opinion; 
anil  such  of  them  as  have  extended  their  views  a  little 
farther,  have  not  ventured  to  go  beyond  the  speculaliooa 
of  Hartley.  In  short,  England  has  been  most  exceed* 
iogly  barren  io  meupbyaicians,  especially  in  biter  times ; 
and  had  it  not  given  binb  to  Cud  worth,  snd  Locke,  and 
one  or  two  more,  it  would  scarrrly  have  been  known 
throughout  Europe  to  have  ever  harboured  the  philo- 
sophy of  the  human  mind.  The  northern  part  of  our 
island  has  been  much  more  productive  in  this  species  of 
literature  ;  and  the  Scotch  tchtol  bss  obtained  a  name 
on  the  Coatioent.  Scottaud  baa  reason  to  be  proud  of 
this  disdnetion ;  snd  its  inhabitants  sre  likely  fer  a  while, 
at  Irnj'i  tri  c\,\{y\  ilictr  lauicls  undisturbed,  unless  ilicy 
an:  .iiihj}  i-U  b)  i;ic  ulTceied  sneers  of  their  nti^'hbours 
a'.  Si  i  ll  li  metaphysics,  which,  since  the  days  of  Hume, 
have  l<cen  represented  as  synonymous  with  scepticism. 

Hcid  deservedly  takes  the  lead,  as  having  brought 
about  so  important  reformation  in  philosophy.  Ue  bas 


VI  >nt  r^avu^Uftt,  WM-T»K»VfUtf,  KHi  iic«j-t»,  r(5i»a(  rai/Tj),  »th  <»r  ^iXri^x  i^ti.  k.  t.  A.  S  ji:r.,U-s,  liowcvcr,  i-xpressea  his  txlrcmc 
regret  at  Uic  •liH.ippointracnt  of  the  In.  h  c.vpecuiion,  wlucii  hL-  ti.<fl  f-niifil,  w.'u  n  lie  lirsl  lu.Trd  of  .\I)a.\.l^^)r.l3  li:iviiig  imnxiiiccd 
wund  as  the  principle  and  disposer  uf  all  tlclii^fs.  t'i>r  lie  sa)  s  lh:K  he  did  nol  fii):l  liirti  Irc.iiing  nf  one  ul  ihc  Mibjrct.i  on  wliidl 
b«  wished  to  be  inrormed,  but  bringing  in  serial,  clherial,  or  «  a'ci^r  fluids  to  account  for  the  constitution  of  things ;  and  as  the  cmtucs 
«r  the  various  phcaomMa  vhiflh  tbey  esUbit. 
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not  cnly  conccicd  many  mistaken  oFLocki:  ;  hL<  he  lias 
endeavoured  to  explode  the  whole  doctrine  of  ideutj 
which  prevailed  from  the  lime  of  Arhtotl*  till  U  waft 
attacked  by  the  Scotch  pbiloeopher.  Accordiitg  to  thb 
doctrine,  nothing  can  be  preaent  to  the  mind  bat  an  idea) 
wliicli  is  supposed  tt)  tie  some  kind  of  rcprescntatiDii  of 
ihc  object  from  which  it  procteds.  It  is  not  enough 
that  the  ncnses  be  aft'ccted  in  a  p^irticular  way;  the  only 
revttU  of  such  affection  ii  ibc  production  of  an  idea, 
•od  tbit  idea  ikne  is  perceived  by  the  roind.  Our 
readers  inuat  rccolleci}  that  when  the  Cartcaiaoa  apeali 
of  tdeatf  they  uae  the  word  in  m  aenae  quite  different 
from  it*  ort'  n-'.rv  n  -cptalion  in  our  language.  Tlicy 
understood  an  idea  as  a  representation  transmitted  to  the 
inimi  through  the  senses,  and  which  cominutiicalcs  an 
impression  without  imparting;  any  portion  of  its  sub- 
atancc.  This  is  the  philosophical  meaning  of  the  word 
Ueum  M  cmplofcd  bj  Loclie  and  all  the  Curtesiana.  la 
oor  language.  It  la  notr  eootidered  as  synonymoua  with 

fnticn  or  concr/ilhrt. 

The  doctiinc  ol  ideas  which  had  kept  possession  of 
the  schools  for  upwarrls  of  lv»o  liiou&and  years;  (for  it 
did  not  originate  with  Dcscartesi  he  only  explained  and 
illustrated  it  more  fully  than  bed  ever  lieen  done  before:) 
tlue  doctrine  originated  in  an  attempt  to  lolTe  the  diffi- 
ctilty  wbieh  baa  alwaya  been  felt  in  underatanding  how 
material  objects  can  niak<"  an  imprrsslon  on  a  spiritual 
substance  like  the  aoul ;  and,  instead  of  bcint;  founded 
either  on  ebierTation  or  induction,  it  rests  on  ihe  flimsy 
basis  of  unwarranted  analogies.  It  was  thus  illustrated 
by, Aristotle  and  bis  followers:  As  wax  receives  the 
inpreaaioo  of  a  seal  wiitioat  the  aubstance  of  the  seal, 
oraa  a  looking-glase  receivea  the  images  of  objects 
which  nrc  a'  a  distance  from  it ;  in  the  same  manner, 
ihe  mind  receives  the  representation  of  things  which 
cannot  pcnetrate'it,  or  which  may  be  at  a  r;:st;in  :c  from 
it.  Such  ia  the.  only  foundation  of  tbe  doctrine  of  ideaa  { 
and  nevcTi  ccrtablfi  in  the  liiatory  of  the  worldi  did  eitch 
monentoua  cooaemieneea  ariae  Mt  ef  a  mere  analogy. 
For  many  ages  it  filled  the  world  telth  aiyalema  of  phi* 
Tosophy;  till  at  l^-^r  i*  banished  from  tbe  world  CTery 
ihinpj  but  ideas  and  impressions. 

Wc  admit  that,  in  many  instances,  analogy  is  a  Icgi- 
umate  ground  of  argument.  When  we  meet  with  po> 
aitive  Cactat  wUch  at  first  aeem  inaolaicd,  and  not  re- 
ducible to  any  general  nile»  w«  ansioualgr  look  arowMi 
ua  for  Illustrations,  under  the  firm  conrletlan  that  the 
whole  system  of  niTurt^  is  linked  together  hy  indis-jo- 
luble  connections;  Q.iid  that  nothing  can  appear  ^rpi- 
rate  and  detached,  except  from  our  ignorance  of  r  s  at. 
finities  and  relations*  When  at  last  we  discover  a 
mimher  of  ni  i  .r  appearance!)  rad  perceive  that  be- 
come general  whicbt  at  first,  we  reckoned  singular  and 
anomaloua,  we  eoneciTe  that  we  lia^e  received  a  sulB* 
cicni  explanation,  and  have  discovered  a  law  of  nature 
hiiherio  unknown.  This,  indeed,  is  the  foundation  of 
all  scieoces,  except  auch  aa  rest  «d  aaiomt  or  necciaaiy 
truths. 

Had  any  one,  then,  been  aensUile  of  an  image  de> 
^cted  on  hb  mind,  in  tbe  same  manner  aa  It  ia  present* 
cd  In  a  lookiDs.glaa8,  he  might  have  fairly  concluded 
that  he  had  advanced  a  step  in  cxplaillin^;  tin'  pt  t  n  i 
mens  of  perception.  But  we  arc  conscious  ol  noitiui^; 
but  sens:'.iions,  which,  in  general,  wc  can  refer  to  certain 
organs;  but  beyond  that  every  thing  is  inacruuble  i  and 
we  may  s^y  of  sen^atloQ  what  Si.  Auguadno  mid  of  time, 
A  nen  rogetfintelUga, 


There  is  another  circumstance  which  has  misled  phi- 
loaophera  on  this  subject.  In  vision,  for  instance,  an  ac> 
toal  pieinre  is  painted  on  the  rribMteBd  when  this  pic- 
ture ia  Betpredueedt  there  is  no  perception  of  visible 
objects.  This  lends  some  eoontenenee  to  the  opinion, 
that  an  actual  picture  must  be  presented  to  the  mind 
in  every  act  of  perception.  This  is  the  most  favourable 
cxanipie  that  can  be  produced  in  support  of  ilie  doctrine 
of  ideas ;  and  yet  we  do  not  see  that  it  advances  our 
knowledge  a  single  Btep  as  to  the  real  nature  of  per> 
ccpiion.  Wc  have  got  an  addiiioMl  preliminary  fjct } 
but  we  can  aearcely  be  aaid  to  be  nearer  to  ultimate 
knowledge  ;  and  the  optician  or  phisiologist  who  is  most 
intimately  acquainted  with  tbe  structure  of  the  eye, 
kr>ows  no  more  of  the  nature  of  perception,  than  the 
clown  who  never  heard  of  its  lens,  or  coats,  or  hu« 
moura. 

They  wbo  have  aitempmd  to  combine  physiology 
with  metaphyrica,  have  eodeavoored  to  penetrate  a  little 
farther  behind  the  scenes,  and  have  carried  the  image 
from  the  rftina  to  the  brain  by  means  of  the  optic  nerve. 
They  have,  no  doubt,  some  grounds  for  this  process  ; 
for  when  the  optic  nerve  is  destroyed,  no  senaatioo  is 
prednced.  Bot  it  la  quite  clear  that  the  imsge  on  the 
rtlina  cannot  be  transmitted  tbroogb  the  oerve  on  Wf 
principle  of  optics  or  mechanical  philosophy.  The  pic- 
ture on  the  rrtina  is  exactly  the  same  as  that  which  is 
produced  by  means  of  any  lens  similarly  constructed  i 
and  even  supposing  it  carried,  by  any  process,  to  the 
brain,  we  atill  know  no  more  of  perception  than  we  did 
before.  For  why  should  the  mind  be  able  to  perceive 
this  imi^  rather  than  the  objea  itself  from  wUch  it 
proceeds  1 

But,  then,  it  is  Ergacd.  that  as  wc  know  for  certain, 
that  external  objects  cannot  be  present  to  the  mind  ; 
(because  the  mind  itself  ptrceives  that  they  are  at  a 
diatancc ;)  there  must  be  some  representations,  or  ima" 
geaof  tbcm,  present  to  the- mind,  since  a  thing  cannot 
act  where  it  ia  not  Here  again  the  ptinciplea  of  me- 
chanical philosophy  are  brought  In  to  explain  a  sobject 
to  which  they  are  entirely  inapplicable.  It  is  aaid,  indeed, 
that  our  senses  are  adapted  for  the  communication  of  cer- 
taiti  scnsalions.  Taste,  smell,  sounds,  are  confined  to  par. 
ticular  organs ;  and  without  these  organa,  we  can  havo 
no  conception  that  aiKh  eenseiions  oovld  be  escitcd  i 
yet  these  sensatiooe,  as  well  aa  eveiy  other,  are  mer» 
affbctions  of  oor  minds,  bearing  no  cencidvsble  resem- 
blance to  the  qualities  in  external  nature  which  produce 
them.  Taste,  and  smell,  and  snui^d,  are  no  more  like 
any  thing  we  perceive  in  the  t|ualitie8  of  matter,  than 
the  written  characters  in  music  arc  like  tbe  melodious 
tunes  which  they  represent. 

We  bold,  then,  that  the  affocdons  of  the  ioneeo  arn 
mere  dgns,  or  signals  to  the  mind,  to  excUe  certain  bus- 
ceptibilities,  or  to  call  into  exercise  certain  faculties. 
This  perhaps  might  be  admitted  by  all  parties,  upon  al- 
lowing them  to  fix  their  own  interpretation  upon  it. 
The  Peripatetics  and  Cartesians  would  aay,  tlvat  tbe 
signs  call  the  mind  to  the  consideration  of  the  subjcett 
in  the  seme  menner  aa  the  picture  of  an  acqoaintanco 
brings  him  to  our  reeoiiectlmi  t  whilst  otbera  would  say, 
that  they  arc  ariitrary  but  btvartablr  signs  esTdblished 
by  the  author  of  our  nature ;  bearing  no  kind  of  re- 
semblance to  the  things  which  they  represent,  yet  ex- 
hibiting them  to  tbe  mind  aa  io&liibly,  as  the  arbitrvry 
cbaractera  of  a  known  langti^  eonv^  to  oor  minds 
an  idea  of  the  acntimenta  which  thef  repreiem.  Tiio 
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enljr  difference  between  the  (wo  cases  is  tbU :  that  in 
ihe  one,  the  signs  mc  fx:  !  "jy  God,  attd  are  immutable; 
whiist  in  the  other,  they  are  selected  by  ourselves,  and 
majr  be  altered  or  varied  at  pleasure. 

We  venture,  then,  to  callibe  iminwtions  of  our  senses 
wAm/  ehanetert,  which  the  author  of  our  boing  has 
esUiblislicii  as  the  iiuBtet  of  certain  sensations:  and 
tbefo  it|  perhaps,  about  the  same  connection  between 
Um  si^sand  the  things  siguified,  as  (here  is  bc'svi  en  a 
smile  and  the  feelini;  of  happtacas.  A  smile  is  not  an 
artificial  sign :  (at  least  we  dislike  it  very  much  when 
it  assumes  this  character  :)  we  sre  irresistibly  impellcdt 
by  the  coattitution  of  our  nature,  toexpi  cascertauifeol- 
log*  by  cattaio  modifications  of  Uio  features. 

pritu  KM  mhu  ad  MBIIW 
lijuvat,  atltimfieUUadtimh 
mmmtgmvi  dedunt  «t  migit  i 
—  — ^  hterprtu  Ungtat. 


There  nothing  left  to  accident  here;  every  thing  is 
fineij  arn:  iliHTiiiirc  1  ;  nnd  a  man  pjcncrally  makes  a 
very  awkward  figure  wiieube  endeavours  to  exhibit  the 
(igMof  emotions  different  from  those  which  he  actuat- 
if  feela.  Yet,  can  any  poaaible  ooonection  be  traced 
betwsao  tiie  fedinga  of  htpfmiesa,  or  grief,  or  anger, 
and  s  particular  modification  of  the  muscles  of  the  face  ? 
It  is  to  no  purpoae  that  we  are  told,  that  certain  emo- 
tions put  in  action  certain  muscles  about  the  heart,  we 
«hsU  say;  and  that  the»e  muscles  alfect  others  which, 
in  their  turn,  communicate  the  impulse,  till  the  result 
ia  deiiiciad  in  tlie  human  countenance,  Thia  1%  no  doubt, 
a  itif  iMCTOMiog  subject  of  study  to  the  anatomitt  or 
physiologiat ;  but  it  is  perfectly  useless  to  the  metaphy- 
ticisD  who  is  enquiring  into  the  origin  of  sensations,  and 
the  connection  between  natural  organs  and  a  thinking 
tpiiitnal  substance.  All  that  the  anatoinist  dooa  is  to 
describe  tbe  machinery ;  the  metaphflielMI  oadMrWtra 
loaaccrtatD  tbe  principle  of  motion, 

Boti  then,  some  metaphysiciaM  affirtn  dwt  the  per- 
ception of  objects  is  not  immediate;  but  that  the  rapi- 
dity with  which  we  interpret  tbe  signs  is  the  result  of 
esri)  and  deep-rooted  association.    This  is  the  opinion 
of  llartley  and  of  many  others.   Or.  Portcrfield  says, 
tbst "  it  is  not  the  external  son  and  muon  which  are  in 
the  heavens  that  our  mind  perceivesi  but  only  their 
image  or  reprcaeniation  Inpreaaed  on  the  temMrtam.** 
Perhaps  we  do  not  percci? e  any  of  the  objects  of  nature 
as  they  really  are  ;  yet  this  does  not  interfere  with  our 
tea*!)  jijLi   rapid  apprehension  of  them.    The  picture 
of  objects  always  appears  inverted  on  the  retinoy  yet  we 
tlviya  perceive  them  in  their  right  posture.  Philoso- 
phers and  physiolofiats  bavo  pussled  themselves  ex- 
ceedingly to  aceoottt  ibr  thia;  but  all  to  no  purpose. 
They  talk  of  the  rays  which  proceed  from  the  object, 
crossing  each  other  in  tbe  eye,  so  that  those  which  come 
from  ilic  u  [)per  part  of  the  object  Strike  on  the  under 
part  of  tbe  retbta,  and  v/ce  ver§a ;  and  therefore  they 
iaH|iiie  thnt  wt  pareilve  objects  in  their  right  posture, 
in  IM  Mflin  maaoor  m  we  would  judge  an  object  which 
snikeathe  roofofaroon  tocomefivmhelow.  This  la 
^regious  trifltni^;  waa  any  man  alive  ever  sensible  of 
any  crussing  o!  ihc  rays,  or  of  any  impulse  either  on  the 
Wper  or  under  part  of  the  pj^urior  coal  of  the  eye? 
Tba  tniib  is,  that  in  tracing  the  image  to  the  reibia, 
•e  are  attending  onfy  to  one  stage  of  iho  process.  We 
CM  feraa  no  cancepiion  whatever  of  what  takes  place 
tfterwardftt  nor  can  we  conceive  how  lithonld  be  easier 
V0&.X1U.  PabtI. 


for  the  mind  to  apprehend  the  image  of  an  object  than 
the  object  iliclf. 

It  is  said,  indeed,  that  there  must  be  a  communica- 
tion between  the  object  and  the  mind.  Correctly  speak* 
ingi  we  can  form  ik>  concepiitni  of  any  conaection  ex- 
cept between  the  outward  object  and  tbe  bodily  aenses. 
Hearing  is  produced  by  undulatioosor  pulsations  of  the 
air  on  the  ear;  taste  by  the  application  of  sapid  sub- 
stances to  the  palsle;  vision  by  a  picture  on  the  <  xr. 
Here,  then,  we  perceive  an  evident  connection  between 
external  objects  and  the  organs  of  sense  :  but  still  the 
diataoce  between  the  impressions  on  our  organs  and  tbe 
sensations  of  our  minds  ia  immcasursble  t  and  we  cou* 
aider  it  as  perfectly  unphilosophicsl  to  talk  of  either  an 
object  or  any  inuge  being  present  to  the  mind.  Who 
can  fix  the  locaJily  of  £i  -  [iirit,  or  say  that  it  can  even  be 
in  contact  with  a  material  substance  ?  Or  how  csn  a  spi- 
ritual substance  be  aficcied  by  any  thing  but  a  spirit  i 

These  are  questions  which  no  man  can  answer ;  yet 
we  see  that  partienlar  objects  produce,  with  infallible 
certainly,  particular  sensatlonain  ourminds.  But  these 
impressions  on  our  senses  are  merely  signs  established 
by  the  author  of  our  nature  to  call  our  attention  to  ob- 
jects which  it  is  our  interest  to  puritue  or  avoid,  and 
which  may  promote  or  impair  our  happiness. 

By  following  lite  train  of  our  own  conceptiona,  we 
have  been  led  to  some  conclurions  not  very  remote,  We 
apprehend,  from  the  opinions  of  Malebranche  and  of 
Leibnitz :  for  though  Iheir  systems  arc  professedly  op- 
posed lu  each  other,  we  do  not  see  that  they  differ 
widely  on  the  point  in  question.  But  all  that  we  mean 
to  say  is  this,  that  after  examinint^,  with  the  utmost 
minuteness,  the  mechanism  of  tbe  senses,  and  showing 
the  organic  aflSecdon  which  takes  place  when  a  sensa- 
tion is  produced,  we  are  as  far  as  ever  from  bdng  able 
to  connect  mind  with  matter,  or  to  ascertain  the  way  In 
whicli  ['.it-y  iji'jtually  affect  each  oil. ei  .  Sn-h  an  inter- 
course, however,  is  esublished  by  ihc  auuiur  of  our  na- 
ture :  but  there  is  no  chance  that  wc  shall  ever  get  be- 
hind the  scenes,  so  as  to  be  able  to  discover  every  part 
of  the  machinery,  till  wr  Aeve  tki^tM  tff  UU»  wwruUttttt 
and  our  souls  are  disengaged  from  the  gmae  encum- 
brances, which  at  present  clog  and  impede  their  opera- 
tions. 

All  that  we  know  for  certain,  is,  that  when  impres- 
sions sre  communicated  to  the  senses,  ihcy  aic  at  the 
same  instsnt  imparted  to  tbe  mind :  and  we  conclude 
that  tins  is  done  immediately,  how  complicated  soever 
the  machinery  may  be  which  is  put  in  miAion  by  the 
extcrnsi  impresMon.  When,  for  inatanee,  we  handle  a 
cube,  or  a  ^;lobe,  wc  receive  immediate  intimation  that 
we  are  handling  an  extended  substance,  distinct  fiom 
our  own  bodies.  Tl>ei'e  is  not  the  nio^t  diisiant  foiiiid;!- 
tion  for  llie  supposition  of  any  imago  being  interposed 
to  make  the  object  apprebeouble  by  the  mind ;  and  we 
do  not  see  that  it  makes  any  material  difference,  though 
the  objects  be  placed  at  a  distance  ;  they  are  still  eon- 
nccicd  with  the  senses  by  certain  sensible  intermedia^ 
wlkicb  bring  them  into  coutact,  when  an  immediate  per- 
ception is  produced  in  ibe  mir.d.  Wc  conclude,  then, 
without  the  smallest  hesitation,  that  external  existence 
tM  the  immetOtte  object  of  fteree/itton,  and  not  the  result 
of  associations,  or  of  the  inierpoMtion  of  images  or  ideas, 
of  which  no  man  wss  ever  sensible. 

In  short,  we  do  not  think  that  tlicrc  ever  was  a  phi- 
losophical dojsma  which,  with  aucb  a  slight  foundation, 
exerted  such  ioftuence  over  tbe  human  tinderatandisg. 
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It  is,  at  Ica&t,  'as  u!d  a*  Plato,  perTccl\f  conformable  to 
his  pijciical  jjcuius,  which  dcli^jhlcii  in  BMloy;ical  and 
niciophorical  illustrations,  lie  sup|>():>es  a  nnn  lo  be 
lyin^  bound  in  a  dark  cavct  inio  vThich  lome  rays  of 
light  are  admitted  through  w  apciiurc  Thtie  ny* 
hil  OQ  lite  aide  of  the  t»n  to  which  Ura  of  the 
priaoaer  are  directed.  lo  the  meamine,  «  number  of 

persons  or  chjccls,  in  pj^^iriT.  intercept  part  of  thi- 
liglii,  and  tht'ir  sliadows  jl  c  .ist  on  the  opposite  side  oi 
the  cave.  'I  htsc  shado  i  -  i  1  not  the  ihinga  them- 
aeivea,  arc  perceived  by  the  prisoner.  In  the  aame 
manner,  Platu  conceived  that  the  aenscs  perceive  not 
th«  Ihinga  Uwmaetvea,  bul  wAf  the  imagea  of  ihcm.  It 
it  cTidcnt  ihot  dl  thb  it  awM  fiocy  i  jei  we  do  not  think 
that  the  doctrine  of  ideu  Inn  Mf  bolter  Ibandetion  to 
support  it. 

Descartes,  lilic  all  the  oio  pliil  -^ophcrs,  louk  it  for 
granicd,  that  what  we  perceive  inu»i  be  either  in  the 
IbSnd  itaelf  or  in  the  brain*  to  which  the  mind,  as  he 
iopposed}  ia  immadietelj  pmsat  >  for  this  purposct  he 
fised  the  seat  of  the  soul  in  th«  fOueat  gtomd.  It  objects 
are  perceived  in  the  mind,  Hunii.  ar^ULS  fairly  enough, 
that  the  mind  must  be  extended ;  for  wc  cannot  con- 
ceive how  the  idea  of  cxien!»i(in,  (wiiicli,  according  to 
D(.«cait<:»  and  tii]>  followers,  is  an  image  of  the  original.) 
can  ever  be-  in  an  unextendcd  aubslaoce.  And,  as  for 
the  $eat  ^  tht  Moutt  were  not  the  subject  now  exploded, 
ve  woald  recommend  it  to  the  ridicole  of  the  poet,  ra- 
ther than  to  the  diacti&sion  of  philosophers.  At  one  time, 
however,  Uoccupied  no  small  space  in  their  speculations, 
and  is  thus  ridiculed  bf  Prior  in  hie  idlMO. 

■  "  Iloif  Miflirw  Mid, 

A1ni;i  ill  M:T»t',  ill  pro-ie  (he  miii;! 

IJy  Aristotle's  pen  (K:f':iii.'<l, 

'riir()i;^'li()iu  ihc  hinlv  squ»i  or  tall, 

I»,  b-majiilr,  xli  i  :  .1 

And  yet,  akp  d-jLsii,  is  all  again 

In  eveiy  sinew,  nerve,  unil  vein  j 

Uuns  here  ami  there,  like  llamlel's  ghost 

While  every  where  she  niks  the  raast. 

Thlaaystem,  KichanI,  we  ate  told. 

The  men  of  Oxfonl  firmly  bold  t 

The  Ciinbrid^  wits,  you  know,  denjr 

With       dixit  to  comply. 

They  say,  (lor,  in  good  iruth,  they  speak 

Will  smalt  respect  of  that  old  Greek,) 

TliBt,  f>uuiiig  sll  his  words  lORCtlier,  ^ 

'l  is  three  bme  btsns  in  one  blue  hl«Mer.  * 

Aliiiii,  they  streniKHislv  m.niiUin, 

Sils cock-honic  on  her  (lirone,  the  brsinj 

And,  from  thai  scat  ul  ll)<-iu);hi,  dispenaes 

Her  sovereign  pleasure  to  the  stTwes." 

Dr.  Rcid  had  the  honour  to  be  the  first  who  called  in 
question  the  Cettcsian  doctrine  of  ideas ;  and,  in  our 
opinion,  his  raccees  bes  been  complete.  We  have  adopt- 
ed his  eonelarions  without  edhering  co  hts  train  of  ar- 

gui:  I  '  ;  for  wc  think  his  opinions  ncctl  only  lo  be 
kiinwp,  to  tlerive  jlhibtiaiion  from  a  thousand  difTcrent 
sources.  We  make  no  pretensions,  then,  to  any  disco- 
veries of  our  own  on  this  subject :  we  were  trdined  in 
his  doctrines  under  his  illustrioua  pupil ;  we  therefore 
lef  cleim  to  nothing  but  the  iUustraiion  and  even  this 
coincides  in  many  instances,  «s  might  be  expected,  with 
that  of  Rcid. 

We  have  said  that  the  impressions  made  on  the  senses 
.in-  merely  signs  which  the  mind  interprets  with  infal- 
lible certainty.  These  signs,  Dr.  Reid  remarks,  are  the 
iengusge  of  nstnro  to  man :  and,  as  in  many  respectt  it 
Ins  great  aflinity  with  the  language  of  maO'to  araih  ao 


parti~ularly  rn  this,  tliat  both  are  partly  nat'iirsl  aiitl 
original,  partly  dt4UL:s,d  by  custom.  Our  oiiL'ii.d 
or  natural  perceptions  arc  analogous  to  ti  e  lu.i.ijl 
language  of  man  to  man ;  and  our  acquired  percep- 
UOM  are  aoaU^us  to  artificial  language,  whiebi  in 
our  mother  tongue,  is  got  very  much  in  the  aaaio 
msnner  with  our  acquired  perceptions.  When  we  per- 
rcive  that  this  is  the  taste  i  f  cyder,  that  of  brandy; 

this  is  the  smell  of  an  ^ppk,  that  of  au  orange; 
that  this  is  the  noiscof  thunder,  that  ihu  :i[i^';ing  of  bcllag 
tliia  the  sound  of  a  coach  passing,  that  the  voice  of  n 
friead;  these  percepdeBa»  and  others  of  the  same  kindf 
arc  M«  wigioalt  th^  are  acqaited.  But  the  pcrcaptioM 
whteh  we  have  by  touch  of  the  hardneaa  and  aofkneaa  «f 
bM:!ics ;  of  tiiri'  <-;3(iensaoii|  figurC} aod mctioih  to Mt ac> 

quited,  II  ii  tginal. 

"  Experience  teaches  us,  that  certain  imprcssiotis  upon 
the  body  are  constantly  followed  by  certain  seu^aiiumi 
of  the  mind;  and  that,  on  tlio  otlier  band,  certain  de- 
terminatiaaa  of  the  mind  are  coMtaotly  followed 
certain  motions  hi  the  body  ;  but  we  see  not  the  chain 
that  ties  these 'F.liiL  s  or;;  ,  i  Who  knows  but  their 
connection  nia)  aiuiuai),  and  owing  to  the  will  of 
our  Maker  ;"  Such  arc  the  wordb  of  Ur.  Rcid  ;  and 
wo  think  he  need  have  no  hesitation  in  declaring,  that 
every  thing  which  dependaon  the  will  of  the  Almighty, 
aa  acoiation,  and  eveiy  thing  elae  uodotibtedly  must,  is 
moat  certainly  arbitrary,  and  detemdned  by  nothing 
but  his  own  free  will.  This  is  nearly  an  identical  pro- 
posiiiun:  and  it  is  certainly  the  most  obvious  of  all 
truths,  that  whatever  the  Alinit^hty  docs,  be  does  it  be- 
cause he  wills  it.  This  is  equally  true  of  man :  but 
there  is  this  diCRufODCc  in  the  general  result,  that  the 
will  of  Deity  neter  cut  be  iofiueocod  by  enirinaic  mo- 
tives;  for  be  ia  all-aofficient  and  Independent;  and 
conting^ent  motives  in  his  case  are  wholly  iacompreheo- 
siblc.  Every  thing  is  different,  in  this  respect,  with  re- 
gard to  man  ;  he-  does  what  he  wills,  but  his  wlU  niust 
necessary  be  ii>fluciKed  by  various  motives  over  which 
be  baa  no  cootroL 

Tboee  ttainga  which  appear  natural  to  ua,  must  ho 
arbitrary  to  God :  we  call  that  natural  which  cootinuea 
to  retain  the  (|Ualities,  and  present  the  appearances 
which  we  have  been  accustomed  to  observe  in  it.  We 
refer,  then,  both  the  natural  i>ii>ns  of  our  sensatioita, 
and  our  power  ol  inlerpretiog  theiu,  lo  the  will  of  our 
CreaMr,  who  bad  only  to  say,  <«  Let  such  things  be,  and 
such  quaMiIca  esiai,"  and  forthwith  the  couiectiona 
which  we  see  were  established  {  which  may  be  called 
necettary  conneciiont,  inasmuch  aa  they  must  necessari- 
ly continue  till  the  will  of  the  Almighty  shall  change  or 
suspend  them. 

Dr.  Reid  farther  observes,  that  we  lulow  nothing 
of  the  machinery,  by  means  of  which  every  different 

imprrs-'itMi  upon  the  or^;an,  nerves  and  br.iin,  exhibits 
its  curteikponding  sensation;  or  of  llic  n^achimry  by 
means  of  which  each  sensation  exhibits  lis  correspond- 
ing perception.  We  are  inspired  with  the  sensation, 
and  we  are  loapired  whb  the  correaponding  perception, 
by  means  unknown.  And  hecauae  the  mind  paaacn 
immediately  from  the  aensattion  to  the  conception  and 
belief  of  the  object  which  we  have  in  perception,  in  the 
same  manner  as  it  passes  from  signs  to  the  things  sig- 
nified by  them,  wc  have  therefore  called  our  senaaiiatis 
«^«  <tf  extental  obfttu" 

We  have  atated  the  doctrine  a  little  diHSerently ;  and 
have  made  the  imprenlom  on  the  organs  of  sense  tkf 
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tipit  hf  which  certtln  aensatioos  in  the  mind  are  ex- 
OMdi  and  bjr  which  its  aucadMi  it|  at  the  aame  time, 
dbeetcd  to  the  escitiog  cauee.  We  might  have  had 

all  the  senaatiofia  which  we  now  poaaessi  those  ariung 
from  touch  excepted,  without  any  knowledge  of  an  ex- 
lernal  world.  By  the  experiments  firist  made  by  Che- 
seklcn,  and  subsequently  confirmed  by  many  others,  it 
Ippeara  that  visible  objects,  when  first  presnnted  to  the 
^•i  <ta  not  appear  external  to  iti  they  aeem  to  be  in 
hi  they  preacm  merely  a  variomly  colmired  pictare  to 
tbe  miod.  lo  the  same  manner,  aound  is  a  mere  sen- 
utton ;  habit  alone  eoablea  us  to  judge  of  the  quarter 
from  whi  Ii  ii  comeSi  and  of  its  being  referable  to  ex- 
temal  causes.  If  any  man  will  suikI  bliod-folded  in 
the  oniddle  of  a  room,  and  allow  his  roost  intimate  ac< 
^puntaoccs  to  walk  r^atedly  rowMt  bimi  without 
tpialtlngt  ami  efterwarda  ataod  itiU  and  addtcst  Umi  be 
will  nut  know,  for  aeveral  trials,  the  position  of  the 
speaker.  It  is  evideiiti  too,  that  it  is  only  by  experi- 
ence that  we  I  cam  to  refer  smell  to  odoriferous  par'i  les, 
issuing  from  external  bodies  \  and  that  we  might  have 
Ind  the  senaatiooa  of  Mate  without  the  application  of 
aipid  Buhatancea  u»  the-palatei  for  ootbhqp  it  more 
caoMMiD  thaD  tn  have  a  partleular  taate  hi  the  nootb, 
wi'hout  being  able  to  aacribe  it  to  any  external  cause. 
Nay.  u  is  habit  alooe  which  makes  us  refer  particular 
scpsatiotis  to  particular  senses;  and,  were  w  not  for 
this,  we  coutd  have  nn  conception  of  any  existences  but 
our  own  sensations;  excepting  always  the  sensations 
vUch  Bike  from  touch,  and  which  lead  ua  at  ooce  to  the 
ceneepdon  and  knowledge  of  aometMng  extemel. 

lu  snort,  we  conceive  tbe  mind  to  possess  in  itself  all 
ihnte  capabilities  which  are  rouskcd  by  an  excitement 
appiiLu  tJ  the  senses;  but  we  cannot  tell  how:  this 
ontjr  we  believe,  that  it  is  immediate  and  instantaneous, 
bewevcT  complicated  the  maeidiierjr  nqr  be  lAlch  ia 
inierpoeed.  Who  caa  tell  how  tux^  mmcloa  must  be 
pnt  in  modeo  before  a  amile  or  a  ftown  can  be  depicted 
on  the  human  countenance  ^  Yet  the  aensations  of 
]oy  or  anpcr  are  no  sooner  felt,  than  a  visible  portrait- 
ure of  f  l.ctn  !r  |)layed  on  the  couiri^riai  cc  To  ac- 
count for  the  explosion  of  gunpowder  by  tbe  applica- 
tion of  a  spark  of  fire,  would  require  a  complete  know- 
ledge of  poeamatic  chemiMryt  and  of  tbe  cooatitotion 
•nd  pfopeiika  of  tbe  atmoMbere  t  yet,  notwithstanding 
af  alt  this,  the  ignition  antf  explosion  appear  simulta- 
neous. So  we  believe  it  to  be  with  the  imftrttsiom  on 
thetentett  thteauatkm  Xixty  piodu:  c  ;  ?.u<\  lYiv: fierce;  tc  i 
which  accompanies  it.  In  the  case  of  touch  Ihcy  are 
ifanoHaneoiiai  and  they  soon  become  99t  «t  Afpear  to 
be  te^  with  Mgard  to  the  other  aenaea  i  far  ea  aeon  aa 
we  have  learned  that  they  are  excited  by  estemal 
causes,  which  no  rnan  can  avoid  Icarni-i!^,  the  rw/irc*- 
^Ofu  em^tUion,  and  prrception,  are  pro  iiiCLLl  uiic  and 
the  same  time. 

Perhape  we  have  gone  far  enough  on  the  subject  of 
Mtmtf  as  our  object  is  merely  to  give  our  readers  some 
notion  of  the  qaeuiaot  geooally  a^ted  by  oMtaphy- 
sicians ;  and,  as  far  as  in  oor  power,  to  furnhb  them 
with  the  materials  for  forming  clear  i  onceptions,  and 
accurate  opimons  respecting  them.  We  have  dwelt  the 
longer  on  the  doctrine  of  Reid  respecting  ideas,  as  his 
vritinga  form,  ia  £ict,  a  new  era  in  the  philosophy  of 
■M  In  thia  country  i  we  mean  Scotland,  for  his  works 
seem  to  be  very  little  waluadi  or  known  io  the  southern 
^sion  of  tbe  island.  Indend  wo  canooi  help  tMnk> 
km  nnttef  «r  mgmt,  that  the  fMM  of  ReM  is  now 


almost  abaorbed  in  that  of  his  pupil  Dugald  Stewart; 
not  that  we  think  this  pbiloeqpher  unworthy  to  oecopy 
the  very  bigheal  rank  among  andent  or  modem  pneu- 

raatologiata ;  but  we  are  persuaded  he  httnseir  will  rugret, 
should  even  his  own  fame  obscure  that  of  his  master, 
whose  merits  and  achievements  in  mental  philosophy 
he  has  blazoned  with  so  much  eloquence  and  afTection. 

With  regard  to  Mr.  Stewart  himself,  wc  have  only 
to  say,  that  we  consider  faim  as  tbe  moat  elegant  and 
judidous  pbiloeophkal  critic  at  present  in  existence. 
His  merits,  as  yet,  appear  chiefly  in  explaining  atuj 
expanding  tbe  viewa  of  his  muster,  in  separalinf^  what 
is  salutary  in  other  sysffcms,  from  what  is  trifitn);  or 
noxious,  and  in  inspiring  a  conviction  that  it  is  pos- 
sible to  render  the  philosopfaf  of  mind  both  interesting 
and  useful.  To  this  praise  we  venture  to  add,  that, 
of  all  living  authors,  be  is  the  most  sccutate  and  most 
elegant  writer  of  the  English  language.  Our  aubjects 
of  regret  with  regard  to  him  are,  that  he  is  either  too 
timid  or  too  iiuhiu  nt  ;  for,  just  when  he  has  brought  us 
to  the  brink  of  an  origitial  discussion,  lo  which  his  pow- 
ers are  adapted,  he  puta  us  off  with  the  p.omise  of  a 
scparste  diaaertatioo  on  the  subject.  If  he  lives  to  re- 
deem all  bis  pledges,  he  will  have  no  reason  toeomplain 
of  the  brevity  of  human  life  ;  and  the  world  will  have 
reason  to  be  thankful  for  ao  many  additional  sources  of 
enjojinsent. 

We  oonuncoced  thu  article,  with  stating  the  advan- 
tages arlaii^  from  the  study  of  metaphysical  science ; 
and  we  suspect  there  will  be  seme  who  will  thbk  that 

we  have  been  undermining  our  own  position,  by  de- 
tailing the  jarring,  inconsistent,  and  uncertain  specula- 
tions of  mc-  ipliv  sicinns.  But,  in  truth,  the  advantage 
of  metaphysical  studies  appears,  not  so  much  in  the 
adoption  of  any  particular  system,  or  in  adhereneo  to 
particular  master,  aa  ia  the  habit  of  accurate  men> 
mriysis,  and  in  correct  investigation  into  dm  ori- 
gin of  our  feelings,  sentiments,  and  opinions.  No  man 
who  has  not  been  accustomed  to  such  investigations 
can  ever  attain  to  any  thing  like  accurjL  V  in  moral  or 
intellectual  researches  :  he  may,  indeed,  be  highly  use- 
ful both  to  hlnaelf  and  others,  by  adhering  to  the  rules 
and  maxima  pfeacrtbed  by  superior  wiaoom ;  but  he 
must  be  a  stranger  to  tkoae  refined  pleaauiea  which 
arise  from  contemplating  the  beautiful  adaptation  of 
means  to  ends,  by  which  the  mind  approaches,  as  it 
were,  a  step  nearer  to  the  D 

The  metaphysician  may  go  wrong  in  his  researches; 
bvt  ho  is  like  the  adventurous  mariner,  who  explorea 
aeas  imknown,  and  at  his  own  liak  points  out  the  rocks, 
shoals  and  qiilckaamis,  which  might  endanger  fitnre 
voyagers.  Perhaps  he  enters  what  he  may  reckon  a 
secure  harbour,  or  settles  on  what  he  supposes  a  fer- 
tile island  ;  but  if  he  docs  not  discover  his  mistake  in 
time,  others  are  taught  by  his  fate  to  avoid  the  experi- 
ments which  have  mfaM  him- 

There  is  no  more  uncertain^  in  metaphysics  than 
in  any  other  subjoet  which  is  not  foundedon  necessary 
troths.  The  same  uncertainty  occurs  in  all  discussions 
respeciinpi:  politics  and  religioo;  not  that  these  subjects 
have  no  certain  foundation,  but  from  the  impossibility 
of  defining,  witli  perfect  accuracy,  the  conceptions  of 
dm  mind  respecting  them ;  from  which  result  difler- 
enees  of  opinion,  and  sometimes  ierce  cootentioosj 
whcm,  perhapa,  dl  the  whilo  both  patties  are  perfectly 
right  according  to  tlio  conceptions  which  they  have 
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formed,  tnd  the  meaning  which  they  have  attached  lo 
particular  word*.  There  u  no  unccruintjr,  then,  in 
the  principles  of  morals  i  the  oneert&inty  ari»e»  wlioUf 
out  of  mituBderstuding  on  tbe  pan  oC  Um  dispaunts, 
who  fraqoentlf  find,  after  (ong  and  fiirioua  wraagliag, 
that  ihcy  have  been  fighting  about  a  phantom,  and 
that  there  is,  in  reality,  no  difference  of  opinion  between 
tbem. 

The  superiority  of  the  tnaihcinattcal  acicncea  hat  al- 
vajrs  been  supported  to  consist  in  the  superior  accuracy 
of  tiM  defioiUoiM »  it  might  have  been  «aid»  io  their 
Infiillible  eertaintjr  t  for  thejr  are  all  becevaaiy  tradis. 

It  has  been  said  that  the  certainty  of  geometry  an  ^  5 
ftolely  )rom  this, — that  the  geometrician  roea!iurc»  and 
calculates  only  the  i<lca4  of  his  own  mind,  which  he  de- 
termines and  circumscribes  according  to  his  own  plea- 
sore.*  We  do  not  think  this  an  accumte  vicnr  of  the 
anbject.  Tbe  mindt  we  conoelv*)  is  i*  mocb  coav»r> 
sent  with  realities  in  geometrj*  as  in  any  other  leimea ; 
and  the  definitions  employed,  so  from  being  irbi* 
traiy,  are  all  founded  on  necessary  truths. 

M  de  Maupcrtuis  has  placed  ilii'^  suljjtci  In  a  very 
clear  point  of  view  in  an  Essay,  l^in  liic  ivvcltth  volume 
of  thO  7VmMr<ion«  ^  the  Berlin  Academy,)  entitled, 
ixameuftkUttofiAifue  de  la  fmuve  de  fexialente  de  UkUf 
Ite.  He  says,  that  number  and  exteneioii  an  tbe  f ob- 
jects of  rigid  drm  I  trri'i  11^  ;  r  ot  because  the  tnind  has 
the  power  of  loiuin.^^  ^laiuiioiia  dcflnitions,  but  be- 
cause there  is  in  these  sciences  a  principle  of  what  he 
calls  RefilUabilUy  t  that  is,  we  can  divide  number  and 
qiiaDtity  into  any  portiom^  we  can  halve  them,  quarter 
tbemt  or  raise  them  10  an^  power,  and  still  thejr  will 
prsaerre,  in  all  their  dlTisioBS  or  multiplicatioDt,  defi- 
nite and  nrr-s&ary  proportions. f  Hence,  we  can  pro- 
ceed with  infallible  certainty  in  all  our  researches  con- 
ceminj(  them  ;  and  our  most  complicated  calculations 
may  all  be  reduced  at  last  to  identical  propositions, 
slid)  as  Iwe  and  two  art  equal  to  /our ;  and  four  U  equal 
f  live  wdimnt  «r  to  the  meupbjsical  axiomi  Wbat< 
CT^r  is,  is. 

Nothing  of  this  kind  can  tikr  pltice  in  metaphysical 
science  :  our  ^ciisaiions  may,  ii.;^ced,  be  stronger  or 
weaker;  but  we  cannot  increase  or  ctiminisli  '  (  [n  in 
definite  proportions.  We  cannot  divide  a  sensaiioii 
into  iMlves  and  quarters ;  nor  indicaila  the  square  root 
of  a  conceptioo.  We  cannot  evon  aacertabi,  that  aojr 
definitioa  which  we  can  gifOi  can  convey  to  ihe  mhid 
of  another,  an  accQtatO  idea  of  our  own  ooocoptioos 
itnd  sensations. 

From  these  circumstances,  we  t  ink  ii  must  ap;>ca: , 
tliat  though  there  must  necessarily  be  much  diversity 
of  opinion  in  morals,  metaphysics,  and  religion,  yet 
there  ai  ao  reason  whatewer  to  sntpect  that  tber  bare 
not  as  tore  a  fodndatioo  ae  the  demonstTadre  sciences. 
Amidst  all  the  diversity  of  sentiment  which  occurs,  who 
can  (iivcst  himself  of  the  moral  and  religious  feelings 
wliicti  v;row  up  with  him  from  bis  birth,  and  influence 
hTs  happiness  and  bis  hopes  ?  And  is  it  not  a  proof 
that  these  feelfaigs  have  a  sure  and  immoveable  basis, 
when  thejr  continue  to  wainmui  their  influence  in  spite 


of  the  jarring  opinions  which  prevail  respecting  them  ; 
and  the  dangerous  and  absurd  conclusions  which  are 
sometimes  founded  upon  them  ^ 

We  have  already  ooUced  incideotally,  aomn  of  the 
meuphysical  ar>;umelna  fer  the  existence  of  a  Ckid  ;  bat 
as  this  is  a  subject  of  the  greatest  importance,  and  in- 
volving some  fundamental  metaphysical  principles,  wc 
shall  treat  it  a  lit'.le  more  in  detail. 

As  tbe  belief  in  tbe  being  of  a  God  is  the  most  iro- 
poruDt  principle  which  can  enter  tbe  hamao  mind,  so 
there  is  none  which  can  bo  established  bf  lOch  n  mia- 
ty  of  proofr.  In  attempting  to  discover  new  arguments, 
or  r,i  display  superior  ingn  uiiy,  there  can  be  no  doubt 
iliai  too  tnuch  stress  has  uUcn  been  laid  on  circumstmn- 
ces  which  are  doubtful  or  inconclusive.  The  marks  of 
design,  of  wisdom,  power,  and  goodness,  displayed  io 
the  works  of  nature,  are  generally  iUppoied  in  aflbid 
botii  the  aoK  obvioua  and  the  moet  saiiafaetsqr  evi' 
denee  of  the  existence  of  an  iofitdte  and  etenwl  cause. 
The  Sa.rrrr]  Scriptures  often  illustrate  this  subject  in 
vei  y  budutiiul  and  sublime  language,  not  so  much  to 
pi  o  lacL  the  belief  of  a  God,  as  to  excite  feelings  of  re- 
verence and  adoration  at  tbe  contemplation  of  bis  works. 
Thus  it  is  said,  in  the  Psalms,  that  the  heavent  declare 
tka  glary  ^  Oed,  imd  the  Jinmmtmt  tkemetMfirtk  iU« 
iandifwtrk  1  and  the  ApoeUe  Irile  nsj  that  lAe  Inoistflr 
thingt  of       arr  clear^  teeth  Mug  twdtnittd  Afr  the 

thinf  which  art  niadr. 

At  the  same  time  it  must  be  confessed,  that  we  are 
extremely  apt  to  err  in  our  speculations  respecting  final 
causes,  and  that  the  utmost  caotfam  b  oecossary  in  se* 
lecting  instances,  leu  we  fix  on  each  ea  may  be  subject 
10  cbalkoge,  and  thns  weaken  an  argument  wbleb,  if 

judiciously  rnarar^f.-l,  nin:--,t  hp  irresistible.  Wo  know 
no  author  ^^110  fiaii  liandlcd  ihis  Ltrgument  more  success- 
fully than  Palcy,  in  his  Xalural  Theology,  in  which, 
from  an  examination  of  the  vsrioos  parts  of  the  Ivumati 
frame,  he  has  traced  the  clearest  proob  of  benevolence 
and  wise  desig:n«and  baa  shewn,  at  tbe  •ems  tinWf  ihat 
mf  ineonVMdnneai  or  oriia  tbnk  «m7  ntno  to  the  ays- 
tcm  are  indUonuli  tnd  Ibrm  no  psrt  of  the  origiiMl 
plan. 

We  have  no  doubt,  that  the  ssrnc  i  cr^soning  is  appli- 
cable in  all  the  diflerent  departments  of  nature  ;  though 
we  are,  in  many  instances,  too  ignonnt  Io  discover  the 
wise  adaptatioa  of  their  soveial  pena,  and  their  mutml 
sabserviencf  to  promote  the  good  of  the  geneial  (dan. 
We  even  see  many  things  which  pussle  and  perplex  us, 
and  which  we  cannot  reconcile  with  our  limited  views  of 
expediency  and  wis  iofn  \\  c  m  4y,for  instance,  admire 
the  wisdom  displayed  in  the  structure  of  a  snake,  or  a 
scorpion,  or  a  poisonous  {riant,  or  vcoemous  insect ;  but 
then  we  are  lad  u»  inquire,  why  all  this  apparatus,  in 
the  case  of  thini(«  which  an  poehively  hor&i  !*'  We 
suspect  that  it  is  quite  impossible  to  give  any  thing  like 
a  rational  system  of  theology  from  the  light  of  nature. 
Rut  if  we  admit  that  man  is  a  fallen  and  sinful  creature* 
and  obnoxious  to  punishment,  we  can  perceive  a  reason 
why  he  should  be  subjected  to  such  scosrges.  Thejr 
remind  him  of  bis  delinqaency ;  viA  they  teach  Uitu 


■  Si  tegeoaietiecat  nolMSM^et  a  broncher,  qne  le  nhllosophe,  c'nt  iniiqiiement  parce  qu'il  ne  meaure  et  ne  calcule  qpiedes  idees, 
InqaellfS  ildctsfmin*  et  dreemcrit  lui  meme  a  sa  phaniasie.   Mem.  tm-  optrrcep.  See  par  M.  Merian. 

f  H«  alalaS  also  another  mson  for  the  superior  cIcarncM  with  which  we  diicern  mathcmitical  truths.  Our  other  perceptions  are 
eonflned  le  one  sense.  The  ear,  t|,e  nose,  the  palate,  kc.  do  not  interfere  with  the  province*  of  each  other;  they  have  ttixtinct  per* 
rrptioiM  »pprnpriated  lo  each.  Itttt  the  IdcN  of  nuiabci^  and  of  rtflkoUe  quaadly,  may  enter  the  aiind  byeaoh  and  all  the  aeaacs. 
A  being  uai.  ot.iy  ihe  sense of  s«mI^  woldd bsvc the Idm cf  naoAeT sssoonss medUMMRt kbids of  odoanNacbed hisnoses  end 
to  villi  Uie  olker  senses. 
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caution,  prudeDce,  and  preparatida  fe^dMltil.  Virgil j 
infltfj.  without  the  aids  of  which  wc  -peak,  disLCvcn-d 
a  dual  cause  tor  the  exiatence  of  noxious  animals,  not 
mtf  raaoM  firam  tint  whiob  wo  ktw  tuggMttd., 

Illc  malum  virus  ftcrpentibus  addidit  alris,  Sec 
Ut  Tariaa  unis  mediundo  extuiid«ret  aitea : 
Xac  toipoia  gimvi  psHoi  ma  Ngna  veteno. 

The  alheistki^l  dr:;umcnt5.  If  a Tj^ume  nts  they  can  be 
caUedi  are  ail  extremely  trivolous  and  absurdi  equaiif 
destitute  of  foundation,  either  in  flMttphjraica  or  in  tacts. 
Some  of  them  ere  boitt  on  tbe  eMtrDntirregiilatitf  mmI 
wnt  of  beoovoieoeO}  diieemlble  in  tho  •mngotnenu  of 
nature  ;  yet  it  is  from  the  beautiful  order  and  wiae  de- 
sign manifest  in  all  the  parts  of  nature,  which  we  have 
been  enabled  to  examine,  that  ihc  tlieist  derives  ioiiic 
of  the  moat  cooTiDCtng  evidences  of  a  Supreme  Creator 
and  Governor  of  the  unircrse.  When  we  see,  however, 
the  two  coatendiag  Mitiea  taking  their  ataod  «o  tho 
tame  gtoondt  and  eadeetmerlng  lodraw  fion  the  aanw 
source  arguments  to  support  their  opposite  systems, 
we  may  see  the  necessity  of  caution  in  selecting  our 
iastances,  lest  v,  c  bx  on  some  point  ^vlllch  may  be  un- 
tenable, or  on  some  iact  which  may  be  imperfectly  as- 
ccnained,or  oo  tome  iatentfam  of  the  Author  of  nntmo 
of  which  wo  oronot  oooipeteiit  to  jiidgo. 

Bet hbeiiffolf  fiiir toeoBclwdoi that  wiiden  and  bo- 
nevolence  prevail  tliroughout  the  whole,  since  we  have 
always  discovered  them  in  those  parts  which  we  have 
inostthorou(^;hly  iiiv<-itigated,  and  that  our  ignoiancc  cjf 
the  uses  and  applicatioo  of  auy  of  tbe  objects  of  nature 
orarrangements  of  Providence,  forms  no  ground  what- 
ever for  aigiung  aminat  theni.  Were  this  rule  ohsarv> 
ed»  tthobrn  would  be  deprifod  of  all  its  argiuaenti 
drawn  from  the  apparent  impoHectloo  aad  imgnlacilf 
of  the  works  of  nature. 

To  obvuie  the  arguments  for  the  being  of  a  God 
which  Tlieitts  have  drawn  from  the  structure  and  pre- 
servation of  animals,  Atheists  have  alleged,  that  blind 
clHuice,  or  late,  or  whatever  elae  they  may  cbooae  to 
call  it,  prodoeed  of  6m,  an  tninlte  namber  of  anlmala 
of  all  possible  natures,  forms,  and  structures ;  but  that 
those  only  survived  which  happened  to  have  the  qua- 
lities and  properties  adapted  for  preservation.  The 
animals  without  mouths,  for  instance,  would  soon  pe- 
rish ;  those  deprived  of  the  organs  of  generation  coqid 
not  propagate,  and  wherever  the  structure  necesaary  to 
the  vital  fuoctions  was  imperfect,  life  would  aooobe  ox* 
tinguiahed;  the  animals  only  which  Aa/k/^n«(f  to  be  per- 
fect could  live  and  propagate.    Atheism  must  be  redu- 
ced to  miserable  shifu  indeed,  when  it  lias  been  oblig- 
ed to  have  recourse  to  such  arg^meuu.    Perhaps  they 
ooght  not  to  be  answered  in  any  other  way,  than  by 
■hewing  that  they  are  not  only  unfounded  in  fiMt,  but 
directly  opposed  to  every  known  6et  In  the  constitu- 
tion of  nature.   For  where  have  we  ever  seen  any  in- 
stances of  such  promiscuous  and  casual  productions  ? 
Are  there  any  who  now  believe  in  ihe  prodni     n  of 
animals  by  the  solar  heat  acting  on  tbe  slime  of  the 
Nile,  independent  of  tbe  usual  process  of  generation  ? 
If  there  ate  any  such,  tht^  may  be  influenced  by  tbe 
ath^Mienl  hypotheais  whieb  we  have  stated ;  but  no 
man  in  his  senses  would  attempt  to  argue  with  them,  as 
they  hold  principles  totally  inconsistent  with  the  known 
lactB  and  analogy  of  nature. 

Bvt  it  may  be  demoikstrated,  on  the  soundest  princi- 
|Im  of  nompkyakt)  that  tho  bypetfaoilt  is  absurd  nA 


impossible.  For  when  did  this  r//a»c#,  or  fate, or  what- 
ever ii  was,  begin  to  i-jK  r;uc  ?  If  it  had  a  beginning,  it 
must  have  had  a  cause  :  this  is  a  metaphysical  aJUOm; 
aitd  the  man  who  denies  it,  is  no  more  a  subject  of  ar- 
gument than  he  would  be  who  should  deny  that  two 
and  two  make  fbur.  It  then,  this  ektmce,/atet  kc  bad 
a  beginning,  it  cannot  be  the  cause  of  any  tbbgt  ainco 
it  is  Itself  caused  by  somcihin^;  else. 

But  wc  are  prc;)ar€d  m  iu  ar  vhc  Atheist  affirm,  that 
this  principle  of  his  is  eternal,  and  had  no  beginning. 
On  this  auppoaiiioo,  then,  it  most  etonaUy  operate; 
and  what  haa  been  mnat  alwaya  be>  far  lo  aoppoae  any 
intcmiptioolntbecontlnniiyof  eternity  is  absurd  But, 
according  to  the  atheistical  supposition,  this  eternal 
principle  acted  only  once  in  a  confused  and  random 
manner,  and  has  ever  since  acted  regularly  and  uni- 
formly. Here,  then,  ia  an  evident  change,  in  an  eter- 
nal,  aoifiesisteot  prindpt^  which  is  also  absurd ;  for  if 
change  and  chance  be  oaaeniial  tt>  ii^  they  ahould  ope- 
rate  always,  which  ia  not  the  caao. 

The  philoM>phy  of  Epicurus  is  atheistical,  though  he 
himaelf,  and  many  of  his  followers,  admitted  the  exist- 
ence of  a  God.  But  this  wrij  merely  tj  i^vc  appear- 
ances, and  to  escape  tbe  inflictions  of  tbe  law,  which  waa 
particularly  severe  against  Alhalam  in  all  the  heathen 
autes}  indeedt  the  pievailing  oivnr  va*  quite  of  an  op< 
poaiie  deaeriptioniand  ran  toto  the  extremes  of  Poly- 
theism  sod  Idolatry.  This  error,  pemu  l  n;  as  it  is, 
is,  nevertheless,  infinitely  more  excusable  ihan  Athe- 
ism: for  Polytheism  may  ^  a '»iiy  arise  out  of  wrong  con- 
ceptions of  the  attributes  of  God,  whilat  Atheism  can 
only  spring  out  of  tbe  most  criminal  ifntteMion  lo  (bo 
evident  displays  of  the  divine  power,  goodnen,  and 
wisdom. 

Epicurus  and  Ills  followers,  whilst  they  admitted  a 
God,  denied  his  providence,  and  endeavoured  to  shew 
how  the  world  couid  1  c  made  without  H  m.  This  they 
achieved  by  the  fortuitoua  concourse  of  atoms,  which, 
moving  from  all  etenuty,  were,  at  last,  by  some  mira- 
culous accident,  jumbled  into  the  present  goodly  outer 
ofthioga.  (See  Atomical  Pluloaophy.)  This  hypothealB 
is  too  absurd  to  have  any  supporters  in  modern  times, 
and  yet  it  is  as  rational  as  any  other  ayatem  which  ex- 
cludes the  agency  of  Octty  in  tho  Ihrmatioo  and  govern- 
ment of  the  universe. 

Another  Atheistical  hypothesis  is,  tlut  the  present 
order  of  things  ia  eternal,  and  that  one  thing  haa  pio- 
dooad  another  In  infinite  succession.  An  Infiidte  anc- 
ceseion  a  fiart*  fi9$t,  nnight,  in  one  sense,  be  admitted, 
for  we  can  easily  conceive  an  order  established  by  the 
Almighty  which  shali  never  have  an  end.  But  an  in- 
finite succession  a  parte  ante,  is  absurd,  for  it  would  im- 
ply that  infinity  is  made  up  of  finite  parts*  and  that  it 
may  be  increased  or  diminished,  which  is  a  contradic- 
tion. If  tiM  aeries  of  causes  and  effects  waa  ioSatte  a 
thousand  ymra  ago,  it  is  more  infinite  now,  for  it  hsa 
received  nnmberless  additions.  Here,  then,  would  be 
an  infinity  which  is  not  yet  inHnitc.  Or,  viewing  it 
dtfiferently,  if  the  infinite  series  was  complete  a  thou- 
sand years  ago,  then,  in  that  case,  we  have  an  infinity 
which  is  already  terminated,  which  involves  an  absur- 
dity. 

But,  leaving  the  absurdities  and  impietiea  of  Athei<im, 
let  any  man  east  his  eyes  on  the  visible  creation,  aad  un 
the  various  objects  of  nature,  a'ld  without  cnteiing  into 
any  speculations  as  to  the  uses  and  ends  uf  particular 
paiti,  kt  him  aak  blmaelf  this  plain  qucition,  Whence 
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arose  this  order  of  ttiinj»s  ?"  To  suppose  them  eternal, 
Would  be  to  make  them  aclt-cxisteni,  imrauubie,  inde- 
atructiblei  in  other  word»,  it  would  be  to  ttupi»o»e  that 
tbejr  bad  a  neccnary  c»i«t«ocet  and  tbat  tb*  vciy  «appo> 
sition  of  tb^  deMncfkm  wottM  inmlve  an  impoHiWlitf . 
But  how  ill  do  any  of  Ibeae  attributes  apply  lo  any  of  the 
objects  wf  the  f  iaible  universe  ?  Instead  of  beini;  immu- 
table, we  see  them  eveiy  moment  liable  to  chaiit;e  ;  iii- 
atead  of  beini;  iiidestruclibie,  we  have  no  diftVcuUy  in 
conceiving  their  utter  amiihilation  :  indeed,  we  caniMt 
concetvo  bow  tbej  ahenld  be  kopl  fnm  it,  bat  by  tb« 
niauinns  inBiwnce  of  Him  «ho  created  tbenn  far 
God  bineeif  cannot  «ake  uf  tlibig  iadenendent  of  hln* 
•elf. 

Whence,  then,  had  the  world  its  beginning  ?  It  could 
notexiat  wiUioui  a  cause ;  for  this  ia  the  property  ol  a 
self-existent  and  necessary  bein^;,  which,  as  has  already 
been  Meih  tbe  world  ia  not,  neither  could  it  bo  Uie  cauae 
of  itt  own  caiatencei  for,  In  that  case,  it  must  ban  act' 
ed  before  it  was,  which  is  impossible.  It  roust  owe  lu 
existence,  then,  to  a  being,  self-exiatent,  uncreated,  eter- 
nal  :  and  this  being  we  call  God,  who  created  all  thin>;s 
by  the  word  ot  Inn  power,  and  who  ita»  informed  us  in 
the  records  of  inspiration,  that  a  lime  shall  come  when 
tbe  elements  shall  melt  with  fervent  heat,  and  all  things 
ahail  be  dissolved  into  their  original  non-eotiljr,or  mould- 
ed into  new  ibnna  and  nodea  of  esiatencet  by  ihtjiat  of 
the  Almighty. 

All  the  ancient  philosophers  held  creaiion,  in  the 
seose  in  which  it  is  now  generally  under»tood  among 
Christians,  to  be  impossible.  It  was  an  axiom  with  ibem, 
that  nothing  can  be  Jtnduetd  outiffnotMag  j  nUUtJU  ex 
itUMt*  On  this  prinelpici  all  that  Ihcf  attowed  to  tbe 
igency  of  the  Deitj,  eras  the  arraogemcM  of  prMzist> 
cnt  materials,  and  tbe  moaldlflg  of  an  external  material 
substance  into  the  form  which  it  now  exhibits  in  the 
visible  universe.  This  is  liable  to  all  the  objections 
which  we  have  already  stated.  It  }^ivcs  to  matter  a  ne- 
ceaaary  existence,  and.  oi  course,  represents  its  destruc- 
tioo  at  Impossible.  The  doctrine  of  Spinoxa  is  the  le- 
^timate  offtpriog  of  tbia  axiom  of  the  aocienta.  He 
saw,  (hat  to  make  matter  eternal,  was  to  invest  it  with 
the  essential  nitribiiies  cf  Deity ;  but,  instead  of  being 
stnj^f^crcd  by  this  cuiiStCjUi  nec,  he  made  it  the  founda- 
tion ot"  his  theological  system ;  if  that  can  l)e  called 
theology  which  is  founded  on  the  motion  of  a  material 
Deiiy.  He  held|  that  no  being  can  communicate  aiqr 
thing  but  its  own  nature  to  another )  taking  iti  therefore, 
for  granted,  that  the  material  worM  ttmiets>  be  thought 
that  it  followed,  of  course,  that  It  niut  have  procaoded 

from  a  material  oi  ij^in. 

The  re  cannot  be  a  grosser  mistake  than  to  suppose, 
that  the  Supoemc  Being  can  be  compared  lu  any  thing 
which  we  observe  in  the  visible  universe.  Aristotle, 
ihuu^rh  no  great  theologian,  yet  avoided  such  an  uophi* 
lo&ophical  notiooes  this.  For,  whilst  be  admitted  that 
the  Deity  waft  the  first  mover  rf  things,  belaid  it 
doui)  a&  an  incontrovertible  max.iiu  kui  he  himself  wub 
unmoved,  ftrmcifiU  enim  nulla  eat  origo.  Instead  ot 
being  cssentii^l  to  his  nature  to  possess  the  qualities  of 
any  visible  substance,  his  essence  is  to  be  conceived  as 
directly  opposite  to  every  thing  that  is  cognisable  fay 
our  senses.  Every  object  in  nature  may  be  increased 
or  ditt.iiiishcd,  but  God  is  infinite,  and  admits  of  neither 
increase  nor  diniiuiiilon:  every  ilut>|^  that  wc  sec  is  mu- 
table, but  Willi  God  there  it  no  variablenttt  nor  ehadorj 
of  turning    in  shorty  his  eaaeniial  attribates  cannot  be 


imparted  to  any  created  being  :  the  very  i.'.eaofa  creature 
(xciiitlc^  the  po»aibitity  ot  bucii  communicatRin,  iur,  if  it 
i»  created,  it  cannot  be  seii-i  xistent  and  eternal.  NoM 
of  our  fikcutties  can  enable  ua  to  form  any  thing  like  an 
atiequate  conception  of  the  iwure  of  God ;  nay,  they 
necessarily  lead  us  to  form  wrong  conceptions  of  ~Him. 
We  ran  jud^  of  things  only  by  comparison,  b>  number, 
nic  i^ui  -  I  t  i.:;r.  ijui  to  what  shall  we  compart  God  : 
Wc  niay  contparc  the  flame  of  a  candle  to  the  light  ot 
the  sun,  or  a  grain  of  sand  to  the  globe  of  the  earth,  or 
to  the  inassca  of  matter  vbicb  compose  the  heavenly 
bediee;  for,  however  vast  the  diOcreocc  nay  be,  there 
must  be  definite  proportions  among  all  created  things. 
But  God  is  infinite,  and  cannot  be  compared  with  any 
object  whicii  we  have  ever  seen,  or  with  any  standard 
wbicli  our  muids  have  ever  conceived.  The  only  idea 
that  we  form  of  infinity  is  by  adding  continually,  till  tbe 
amount  escecda  our  powers  of  comptchensioo,  and  then 
we  bUGf  tbst  we  have  a  conception  of  eomething  which  is 
infinite.  But  it  is  a  contradiction  in  terms,  as  has  already 
bees  shewn,  to  suppose  an  infinity  constituted  by  the 
endless  eddition  ol  finite  puns 

This,  however,  we  may  k.iow  with  certainty,  that  we 
daily  sec  and  feel  the  operations  of  an  infinite  eternal 
beii^,  and  this  is  sutficient  for  our  purpoeot  and  fiir  in* 
spiring  confidence  and  bopOt  tbougb  the  iiMiire  of  God 
be  unsearchable,  and  hia  ways  paat  iodiog  out  We 
imagine,  indeed,  that  we  can  form  some  idea  of  the 
mam  et  ir.  svnich  the  Almighty  actuates  and  pervades 
univcisai  nature,  by  comparing  it  with  the  way  ia  which 
the  soul  actuates  the  body,  and  communicutes  its  infiu- 
eoce  lo  its  various  organs  and  members.  This  analogy 
oriUttstratioQ  has  been  employed  in  almost  every  cottn- 
tiy  whoM  any  diecuseion  has  taken  place  respeeiiiwth* 
nature  and  operatiotis  of  the  Snprvme  Being.  neni» 

he  Was  called  the  anima  mur.di^  l>y  the  ancient  phi- 
losophers ;  and  the  poets,  taking  tip  the  same  idea, 
repicseoied  ail  thinga  a*  full  of  God.  JSmit  eamie 
fitena. 

It  is  perhaps  a  legitimate  illustration  to  ssy,  that  IS 
the  soul  actuatea  the  body,  so  God  actitatea  the  frame 
of  nature.   But  beyond  thia  we  cannot  advance  a  step 

witl)  safety  i  lor  we  shall  soon  f.nd  I'lnt  ilie  rt  mparison 
must  Ullclly  fail.  Uur  souls  and  bodies  arc  only  a  part 
ot  the  general  machinery  oi  nature,  (if  »e  may  use  this 
expression,)  put  in  motion  and  upheiu  by  itic  hand  ot  the 
eternal  workman.  We  may,  then,  infer  with  infallible 
certainty)  that  be  ia  wiae,  and  powerbil,  and  good ;  in 
the  aame  manner  as  we  csn  judge  from  effects,  that 
these  qualities  may  belong  to  human  agents :  but  the 
motives  which  influence  men  lo  the  practice  t,f  virtue  csn 
afford  us  no  explanation  ol  the  counsels  ot  God.  He 
works  in  us  to  will  and  to  do  of  his  t{ood  pleasure  i  the 
mMives  which  impel  us  to  actko  er«  ezoeettiiigty  vari- 
ous, and  very  often  beyond  our  control  i  they  are-aft«D 
entirely  tmfarcseent  md  the  moat  important  events  In 
the  history  of  our  lives  frequently  arise  out  of  circum- 
iiances  unexpected,  and  apparently  accidental.  All  this 
is  entirely  inapplicable  to  God.  He  acts  of  himself 
alone^  and  never  can  be  influenced  by  external  motives* 
since  all  thiagenre  ordered  by  himt  and  are  dependent  od 
him. 

PnMn  what  we  have  already  said  respecting  tbe  nature 

of  God,  wc  think  it  must  follow  bv  ncccss-iry  conse- 
quence, that  tlierc  can  i)c  but  ont  Go*l.  One  infinite 
beinj*  excludes  the  possibility  of  any  other  pusscistu  of 

equal  or  iDdepeodeot  power.   Uence  Godf  in  order  to 
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give  (he  ItlMiites  (h«  moit  ifliprMaiTe  idea  of  the  unitf 
of  bis  mtare}  imde  bimtdf  known  lo  them  by  hk  attri- 
bute of  teif-e^tenee.   For  vImo  Mom»  asksd  tm  miM, 

he  commanded)  him  to  saf  tO  bit  C0lllltr|1li«n,  <•  J«M 
hath  sent  mc  unto  you." 

As  God  is  infmitf,  self-existent,  and  eternal,  iie  is  also 
UDCbangeaUle.  Every  change  in  any  being  is  a  proof  of 
imporiecuon,  even  tboagh  the  change  shouM  be  fbi>  the 
better:  fr>r  a  bt'mfi  taaceptible  of  improvement  cannot 
be  ebto4utcly  perfeei.  Bm  Oad  I*  the  tame, and chan^etk 
not.  No  addition  can  be  made  lo  hi^  ki , Iri'r'C  nr  i  ip 
p'me»», he  can  therefore  have  no  rcasoa  lo  wish  to  chanj^e  : 
and  as  there  is  no  power  superior  or  equal  lo  his  own, 
there  c«d  be  no  neceMitv  which  can  compel  him  to 
cbfeDge.  None  oTtboee  dreumstances  which  produce  a 
efaange  in  hnmaD  eonduet  een  bave  the  alighteat  ioQa- 
eace  with  God.  We  are  often  eompelled'to  ehan^  oor 
purponLS.  ^1  <  lU'iC  they  have  been  planned  in  ignorance, 
aod  circunisianccs  w  hich  we  could  not  foresee  have  ren- 
dered them  impracticahle.  The  most  pernicious  of  all 
abaurdities  would  be  laws  and  regulations  which  could 
not  be  altered.  Such,  we  read,  was  the  case  with  the 
leva  of  the  anciem  Medea  and  Peraiana  %  and  the  onljr 
consequence  of  each  regohtiona  moat  have  been  to  oIh 
s'  l  iji  1  iliv  L uprovenient  of  the  human  race  io  happiness 
and  know  ktJ>;c.  But  nothing  can  ever  occur  to  induco 
God  to  alter  his  purposes  ;  for  they  were  not  formed 
aftt.r  the  manner  of  the  short-sighted  plans  of  inoriais. 
Tbcjr  are  always  founded  at  first  m  infinite  wisdom, 
nnd  with  a  perfect  knowledge  of  every  thing  that  ia  to 
cook  10  past,  and  therefore  there  can  be  no  reaidn  why 
they  should  ever  be  changed.  When  wc  see  a  nation 
atone  time  prosperous  and  successlul,  and  at  another 
discomfited  and  depressed,  and  when  wc  ourselves  ex- 
perience akernate  vicissitudes  oi  gladness  or  sorrow, 
we  mnal  not  suppose  that  these  outward  changes  of 
Ibrtoine  wwccad  from  any  change  in  the  eonnaela  of 
GiKf.  fie  has  alwaya  the  aame  object  In  view,  vis. 
the  happiness  oi  improvement  of  men;  and  he  adai)ts 
his  dispensations  to  their  circumstances,  accoiding  ait 
they  need  encouragement,  correction,  or  assistance. 

We  have  already  alluded  to  tlie  argument  which  Dr. 
Clailte  eoipleya  to  prove  the  existence  of  a  God.  It 
arose  out  of  some  subline  metaphyaical  ideaa  of  Sir 
Isaac  Newton,  respecting  the  nature  of  the  Supreme 
B  int;.  He  had  said,  non  r*t  duratio  ct  tpatium,  «rd 
durat  et  adett,  8tc.  Dr.  Cl-irkc  conceivtu,  that  in 
apace  and  duration  he  had  got  hold  of  two  qu.ilitits, 
whiehi  aa  they  could  not  fciclong  to  any  created  sub- 
ataneot  moat  be  eltribntea  of  tlie  necessary  s«lf-exist> 
etit  being.  Wc  n^ve  the  etni  and  aabataoce  of  hie 
doctrine  in  his  own  words.  MThe  snpposai  of  the 
existence  of  any  thing  whatever,  necessarily  includes 
a  pre-aupposition  of  the  existence  of  space.  Nothing 
can  poaalbly  be  conceived  to  exist,  without  thereby 
mc-auppoiing  apace ;  which  therefore  I  apprehend  to 
be  a  propertyt  or  mode  of  tbe  aeirexistent  substance  { 
and  that,  by  being  evidently  necessary  iuelf,  it  provea^ 
that  the  suhstancc  of  winch  it  is  a  property  most  be 
aho  necessary." 

Wc  most  willingly  do  justice  to  the  many  profound 
and  enlightened  views  which  occur  in  Dr.  C  irkc's 
Denumtrattan  afthe  Being  and  Attri6ttte$  «^  Ood :  but 
we  think  hill  main  argument  reata  on  •  mlae  CMimti^ 
liuti.  So  far  from  space  behig  neeeaaary  to  the  exist- 
ence of  every  thing,  mindt  wttfa  its  aftcctiooa,  has  no 
raUtion  to  It:  and)  with  tbe  exceptiflo  of  tbe  ideea 


which  arise  from  tOttcbi  wc  might  have  bed  every 
other  idea,  feeling*  and  afloction  which  cao  enter  the 
httman  mind,  without  1>eing  ao  much  as  able  to  form 
an  idea  of  space.  Where  was  space  when  there  was 
nothing  else  but  the  Deity  ?  It  was  then  a  non- 
entity;  and  it  is  still  so;  never  having;  had  any  actual 
existence  i  but  possessing  the  fiotentiaUty  of  admitting 
the  esiatence  of  every  created  thing.  In  abort,  apeee 
is  a  mere  privatiooi  and  ws  might  as  well  assign  a 
real  existeitce  to  silence,  because  It  has  the  potentiality 
of  n  !  mitting  sound,  or  to  darkness,  which  has  the  po- 
leiiUility  of  receiving  light,  as  ascribe  reality  to  space, 
which  has  merely  the  capacity  of  admitting  the  exist* 
eoce  of  material  aubttance.  it  haa  been  said,  that  we 
eanoot  eooccive  the  annihilation  of  apace  t  amdbilafe 
matter,  and  we  emmot  eonceive  ihet  apace  can  have  an 
etistence.  It  extsia  only  In  our  conceptions ;  and  is  as 
foreign  to  the  nature  of  Ood,  as  the  passions  and  feelings 
of  men,  which  never  can  be  predicated  of  the  divine 
cssetice. 

Mr.  L>ocke  says,  that  though  a  roan  were  placed  at 
the  utmost  conceivable  verge  of  creation,  yet  he  would 
atill  be  able  to  thrust  out  his  hand  beyond  himself :  and 
hence  he  argues  that  space  is  infinite,   ft  would  be  just 

as  rational  to  say,  that  there  are  no  limits  to  non-t  iuity. 
God  alone  is  infinite:  and  he  has  proviilec)  a  theatre  for 
the  display  of  his  infinite  power  ;  and  lo  suppose  any 
limits  beyond  which  created  substances  could  not  exist, 
would  be  to  limit  tbe  power  of  God. 

We  hope  that  we  apeak  with  auificient  reverence, 
when  we  say,  that  the  infinite  mind  can  have  no  idea 
of  time,  which  sris'  solely  from  the  succession  of 
ideas  in  our  own  minds.  No  !»uch  succession  can  take 
place  in  the  divine  mind.  With  God,  a  thoutand  yean 
are  at  one  day,  and  one  day  aa  a  thmuand  yeart. 
in  the  same  manm^r,  space  haa  only  a  reference  to  our 
conceptions}  and  we  view  It  as  oooiisting  of  definite 
portions,  added  together  witliout  end.  We  can  evi> 
dently  divide  it  into  parts;  we  can  suppose-  any  sub- 
stance to  t>c  aniiihilaied ;  and  yet  we  can  furm  a  clear 
conception  of  tlic  space  which  it  occupied,  and  of  the 
dimeuaions  which  this  space  possesses.  But  iiothiog 
which  eotiMsts  of  definite  parts  and  proportions -can  be 
a  property  of  the  Divioe  nature,  which  ia  without  be- 
ginning, without  end,  and  without  limitation,  infinite, 
immense,  and  onmiprcscnt. 

Tlic  iii'iral  ar^umen'.s  for  ihe  immorialiiy  of  the  soul 
will  be  found  under  the  ailiclc  Moral  Philoscfihy.  Tlie 
metaphysical  arguments  for  the  soul's  immoriality  are 
by  no  means  so  satisfactory  as  those  which  wc  have 
adduced  to  prove  the  existence  of  a  God.  The  an- 
cient metaphysicians  generally  adimtted  that  the  soul 
wus  immortal :  but  they  inferred  this  from  the  doc- 
trine of  the  soul's  pre-existence,  which  w:is  almost 
universally  received  among  them.  They  saw,  il:;it  if 
they  admitted  that  tbe  soul  was  created,  they  must  iii- 
MOtiy  renounce  the  argument  for  its  inherent  imntoiv 
taUty:  for  they  held,  that  nothing  which  was  created 
could  lay  claim  to  nattiral  immortality.  They  suppos- 
ed the  soul  to  be  an  emanation  from  the  D.  ity,  in  nn 
excerpt  from  his  svibsiancc,  and  Hut  it  would  agaia  be 
absorbed  into  liis  cssi-i  cc  This  dnitrint  destroyed 
any  profitable  conciii^i<  :is  which  might  be  deduced 
firom  tbe  aont's  iminonaliiy  :  for  it  went  to  annihilate 
personal  identity,  and  virtually  to  act  aaide  •  state  of\ 
punishment  and  reward.  It  was  attended  with  other 
abaurditiea,  which  are  thns,  lUted  by  St.  Angvstinc^ 
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"  Quid  infclksu'i  crcdl  po'cit,  qustn  Dei  partem  vapu- 
lart,  turn  jui^r  vapulat  i  Jani  vero  paries  Dei  fieri  la»- 
civas,  iiiipius,   atrpie  omnino  dMDMbilCIt  qUN 

fcrre  potent  nisi  qui  prorsus  insanit." 

The  onlf  mclapltysicsl  argument,  of  any  weigM^ 
for  the  immorlKlitj  of  the  «oul  a,  tb»t  as  the  »oui  can- 
not bo  affected  bf  the  vleiaaliiiilea  wMch  alter  or  de- 
compose maieiial  substances,  it  can  be  destroyed  only 
by  aitnihiUtioii :  but  we  have  never  seen  any  thiti)^  like 
atinihilation,  even  with  regard  to  mateiial  sub-.unct — 
"Omnia  mvitsninr,  nihil  intcrit :"  of  course  we  have 
much  less  reason  to  suspect  the  annihilation  of  the 
aoal,  wliieb  we  have  iMTcr  aeeo  aobjected  to  anjr  of  the 
ebaogea  wMch  produce  such  atriking  altctatiooa  in  the 
appearance  and  qualities  of  matter. 

But  no  doctrine  is  more  completely  established  than 
the  imniorlality  of  the  soul,  when  we  take  into  vievv 
the  moral  and  religious  arguments  drawn  from  the  ca- 
pacities of  the  Boul,  and  the  general  adminiilnlkm  of 
God  irith  legatd  to  thia  lower  world  {  and  moire  eape- 
ciall^  when  we  attend  to  the  nntrtictlona  of  that  Di^ne 
Teacher  wA«  km  hwght  and  tmmortality  to  light, 
and  confirmed  the  doctrine  by  his  own  resurrection 
from  the  dead. 

MET  ASTASIO,  PiETRo  Abatk,  the  celebrated  dra- 
matist, was  born  at  Rome  on  the  3d  of  January  1698.* 
Hia  birth  name  was  Trapasat.  We  shall  immedialely 
have  occasion  to  mention  the  circumstance  in  conie- 
41ticnee  of  which  it  was  changed.  His  family  had  once 
been  opulent,  though  reduced  to  poverty  by  (gradual 
decline.  His  grandfather,  Felician  Trapas»i,  wss  one 
of  the  thirty  inhabitants  of  Assisi,  to  whom  the  free- 
dom of  ihc  ciiy  belonged.  The  father  of  the  poet,  Fe- 
lici  Trapassi,  was  however  unable  to  subsist  in  his  na- 
tive place,  and  enlisted  for  a  soldier  in  the  regiment  of 
Corai*  He  soon  afterwarda  married  Franceaca  Gatasti, 
of  Bologna,  by  whom  he  had  many  children.  The 
poet  was  tlirir  second  son.  Felice,  whilst  he  was  in 
garrison,  added  sonieihinj^  to  ihe  scanty  pay  of  a  sol- 
dier towards  Ihc  maintenance  of  a  family,  by  becoming 
Sin  amanuensis ;  and  having  fulfilled  his  military  ser- 
vice, and  by  extreme  industry  and  ecoiwmy  saved  a 
little  monaj,  he  entered  into  partnership  with  a  ahop- 
keeper  at  Rome,  Ibr  the  sale  of  goods  which  bctong  to 
what  the  Romans  call  Tarte  bianca,  consisting  of  oil, 
flour,  pastry,  and  other  culinary  materials.  Having 
prospered  tolerably  in  this  kind  of  merchandise,  ho 
placed  his,  two  eldest  sons,  I.eopoldo  i^d  Pieiro  at  a 
gtemmar  scliool.  Pietro  (our  subject)  soon  discovered 
an^  esiraurdinary  quickness  for  teanUngf  and  a  diapo- 
aition  for  poetry.  He  could  tarn  extempore  verses  on 
any  given  subjuct  before  he  was  ten  years  ofagc  Tliis 
faculty  lie  used  to  c.\crcise  after  school  hours  at  liis  la- 
ther's shop,  where  crowds  would  assemble  in  the  streets 
to  hear  tbe  young  improvisatori.  During  one  of  those 
tuneful  fits,  the  learned  ciriUan  and  critic,  Gravfaiai 
accidentally  pasaed,  and  waa  so  atinck  bjr  the  bannoojr 
of  the  cMtd'a  veraea,  and  the  sweatnesa  of  his  voice,  as 
well  as  by  the  liveliness  of  the  thougliis  which  he  threw 
out  " o/ //w^roiiiira,"  ciiiier  on  persons  who  stood  near 
him,  or  any  subject  of  their  suf^gcsting,  that  he  siopt 
to  admire  him,  and  offered  him  money.  The  poiite  re- 
fusal of  the  little  bard  (o  accept  of  his  donation  increas- 
ed his  admiration  of  hini»he  resolved  to  adopt  hinit 

*  Or.  Buniqr  QSte  af  HMMtaiio)Myi  thaAh  ef  Jamiiiy.  We  f 
poet^waricia 


and  went  immediately  to  solicit  the  consent  of  his  pa- 
rents for  that  purpose.  An  the  civilian  did  not  pro- 
pose to  take  him  trom  Rome,  his  father  saw  no  nt  ctssi- 
ly  for  refusing  the  profTcred  patronage,  and  the  next 
morning  Pictro  was  consigned  tu  Gravim's caW,  who 
gave  him  the  Greek  name  of  Metastaaio»as  tmmrtmntt 
«iwrafi»»  seemed  at  oitee  to  express  hia  fcrmer  name  of' 
Trapaasi,  and  his  new  situation  as  an  adopted  child. 

It  seems  at  first  sight  rather  inconsistent,  that  his 
patron,  who  had  adopted  him  on  account  of  his  poetry, 
should  have  destined  him  to  a  study  so  uupfopitious  to 
poetrfaa  that  of  the  law;  but  Gravina  waa  bimaclf  • 
lawyer;  and,  excepting  ibe  church,  there  waa  no  other 
proKsaion  by  which  emoluments  and  tHNiours  coald  be 
tlien  attained.  At  first,  Metastasio  was  set  to  the  pe- 
rusal of  pandects,  decrees,  and  edicts — he  nevertheless 
read  the  poets,  by  Grtvina's  permission,  paniciilavly 
Ariosto  and  Homer ;  and  having,  at  the  age  of  four- 
teen, produced  hi:>  tragedy  of  Giustino,  an  aitoniabins 
work  for  a  boy,  though  Metaataaio  afterwards  regretted 
hs  appearance  among  hia  riper  works;  his  patron  not 
only  tolerated  but  encourat;ed  his  poetical  bias.  Gravt- 
na  took  him,  when  he  was  18,  to  Naples,  expressly  lo  af- 
ford him  an  opporlimity  of  singing  extempore  with  the 
most  celebrated  improvtsaiori  at  that  time  in  Italy. 
When  he  appeared  in  Naples,  he  soon  became  an  uni- 
versal favourite.  Nothing  was  lo  be  beard  of  but  hia 
beavtifnl  cxtemporaneotis  vcisea,  which  Ma  hcareracar* 
Tied  away  in  their  memory — the  grace  aad  digid^  of 
his  elocution— end  tbe  inspired  expression  of  his  coun- 
tenance. 

With  liis  poetical  pursuits,  he  still  continued  the  study 
of  the  law ;  and  in  order  to  obtain  a  passport  through 
the  only  other  promising  road  to  preferment  at  Rome, 
he  took  the  minor  orders  of  priesthood,  by  tbe  advice 
of  his  affectionate  master.  At  30  years  of  age  he  lost 
his  patron  Gravina,  who  died,  aged  54,  leaving  behind 
him  the  character  of  a  moderate  ]  t  and  orator,  but 
of  great  learning  and  classical  knowledge,  and  con- 
siderable acuicness  in  criticism,  though  not  unble- 
mished by  asperity,  lie  rendered  his  name  more  cele> 
bratcd  liy  protecting  Metasuaio  than  by  ail  tlw  worica 
of  hia  own  pen.  Tho  benefit  of  his  inflacnce  on  Me- 
tastasio'a  taste  has  been  doubted,  for  he  was  a  precisian 
in  his  ideas  of  classical  purity,  and  it  is  supposed  that 
if  he  had  lived,  his  advice  might  have  cramped  his  pu- 
pil's genius  with  lules  of  Cireek  art, and  implicit  imita- 
tion. However  Ibis  ma^  be,  Metastasio's  expressiooa 
of  grief  for  his  leat,  which  were  atrongly  conveyed  in 
poetical  effusioni,  were  never  euapectcd  of  being  inain- 
cere,  though  his  mourning  for  him  wsa  that  of  sn  heir, 
which  is  sometimes  so  hidicrouaiy  duub:rul, — for  Gra- 
vina, faithful  to  his  piomiseof  treating  him  as  his  own 
child,  bequeathed  to  him  15,000  Roman  crowns,  an 
excellent  library,  rich  fundture,  and  a  small  esute  ia 
tbe  kingdom  of  Naples.  The  apecle  alone,  (equal  to 
between  three  and  four  thousand  pounds,)  was,  ac- 
cording to  the  value  of  money  in  those  days,  a  sulBcient 
iDricpciuIeiice ;  hut  among  the  lessons  which  his  pa- 
tron had  tauglit  him,  he  seems  to  have  forguitcii  those 
of  worldly  wisdom.  His  legacy  was  soon  spent,  not 
indeed  in  vicious  courses,  but  in  the  munificence  of 
good  cheer  which  he  shewed  to  tbe  adniirera  of  htm 
poetry  and  the  frequentera  of  hia  table.  In  two  yeara 
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'Mif  W  intiinilfifiwit  landed  property  remained ;  but 
Ooogh  bUbU  waa  like  Tiinoo'a,  be  bad  notbiog  of 
the  miaaotbrope  in  hia  bUml  aod  iNii«9aleat  diapNi- 


Dtbrope 

tioo.   At  two  aod  twenty,  he  tet  hinietr  to  renew  tb« 

Mudy  of  Ihc  law  as  a  prufcssiori  ,  ariJ,  as  if  lie  had  rr- 
wlved  to  secure  himscK  against  Uic  tcduwUuii  oi  the 
mutes,  he  placed  him&elf  under  an  advocate  of  the 
name  of  Paglictii,  a  man  who  is  described  as   all  law," 
aUtwr  enemy  to  poetry— one  who  bated  Um  MNUid  cf 
«enct  aod  tho  very  aight  of  a  poet}  tod  wia  nMfdleas- 
ly  intolerast  of  the  aligbiest  deviation  from  worldly 
prudence.    One  may  figure  a  whimsical  scene,  in  con- 
ceiring  the  shrewd  and  suspicious  lawyer  receiving 
such  a  noviciate,  a  youth  already  known  and  celebrat- 
ed for  poetical  genius,  bui,  with  his  fortune  spent, 
obliged  tu  determine  in  earnest  that  he  would  prosecute 
Ua  legal  atudica.  The  auidoily  of  Metasuaio  ia  aaid 
10  have  at  firat  inspired  PagUeUl  himtelf  wkh  confix 
dmeei  that  he  wa»  thofou|pil]r  wcined  Crona  poetry ; 
and  we  are  told,  that  many  who  litd  before  admired 
his  verses,  now  regarded  ttie  rapidity  of  his  progress  in 
legal  knowledge  with  still  greater  astonishment;  but 
this  change  was  an  effort  against  nature,  and  could  not 
continue.    At  the  end  of  a  jrcar,  we  find  him  making 
a  sly  breach  of  his  contract  with  the  rugged  advocatei 
by  writiiig  an  epithalamium  of  100  octave  »UDias»  et 
■be  InitigMion  of  the  Coonteaa  of  Althaa.  Then  came 
his  drama  of  EndymLv,  under  the  same  sedailve  infli: 
CDce.    The  viceroy  of  Naples  next  prevailed  en  him  to 
write  the  drama  of  the  Garden  of  the  He$fttridcs,  on  a 
promise  that  it  should  be  kept  a  profound  secret  from 
his  inexorable  lawyer.    His  next  drama  was  JtngtStmt 
the  plot  of  which  ia  taken  from  Arioalo.   The  poemt 
wiMcb  be  pradtteed  et  Naplea  were  UDiverselly  admired^ 
paitictliarijr  the  Gard'nt     the  He^eride;  but  none  felt 
the  beatities  of  that  drama  ao  forcibly  as  Signora  Ma- 
rianna  Btnti  Bult^arini,  commonly  called  tiie  Romanina, 
the  greatest  female  singer  and  actress  of  her  time,  who 
performed  ihe  part  of  Venus  in  that  piece,  and  was  so 
enchanted  with  the  poetry,  that  she  would  not  rest  till 
she  was  introduced  to  the  acquaintance  of  the  author* 
Sbe  felty  m  aceiog  Iiim,  (aava  hIa  biographer^  eo  IM> 
common  regard  for  him,  and  it  waa  bmeved  to  be  mo« 
Afeanwti.lr  his  legal  friend  Paglieni  d]  !  i  rt  re- 
i^ard  hitn  by  aiiy  means  with  the  same  pleas^iii  looks  as 
ihe  actress  his  admirer,  the  Romanina.    His  poetical  re- 
putation w  as  now  blazoned  abroad  i  and  his  dis|;ust  at 
the  tew,  added  to  the  severity  of  the  old  advocate,  soon 
liecame  aufficicatlf  etron||  ^»  make  him  wish  to  abaodoo 
the  profeaaioR.  Meanwhile  the  Romammi  preeaed  liim 
to  fake  up  his  residence  under  her  roof,  and  her  hus- 
:jind  joined  it)  the  same  request.    Meiastasio  was  not 
insensible  to  the  apparent  indecorum  of  quilting  a  grave 
profe«aion>  as  well  as  of  laying  himself  under  obliga- 
tioae  to  ti»e  family  of  Bulgarini ;  but,  after  a  struggle  in 
hit  own  miodi  be  gave  way  to  hia  love  of  poetry  and 
feiaofc,  end  posaibly  also  to  hia  partiality  for  the  lady, 
and  accepted  the  invitation.  To  thia  proceeding,  what- 
ever may  be  thought  of  his  motjvea,  the  world  was  per- 
haps indebted  for  the  direciiao  of  his  exquiuie  geuus 
into  its  proper  channel. 

At  the  reqtjest  of  the  Romanina,  he  wrote  hi$  "  Di- 
4amt  Mtandonatat"  wbicb  waa  perhaps  the  first  perfect 
■laaical  drmus  that  etrcr  graced  the  Italian  stage.  The 
Romanina  was  a  great  ictreaei  and  a  good  judge  of  dm* 
malic  poetry*  and  Metaitaw  ««s  obliged  to  lier  Sat 
suKgcating  the  finest  sitttitloM  b  Us  JW«nr.  SlM 
Voj.  XIII.    PaBT  I. 


was  thought,  with  the  exccpiion  of  Mtogotli,  to  be  the 
only  instance  ever  known  of  a  female  singer  who  bad 
stadiad  ataga  effect  as  well  aa  hMrmeof,  aafficieatly  to 
enlighten  the  author  of  the  words  wbwh  sbe'SUOg»  as 

wi  I!  13  tl  r  ron  nnscr  of  the  muaic.  The  celebrity  of 
the  Liid-^nf  H  <  avioiicd  i'.s  being  set  by  the  best  compos- 
ers of  the  t;  lu,  I  r  the  Other  principal  theatres  of  Italy, 
and  it  brougiu  the  author  a  considerable  pecuniary  re- 
ward. 

In  1727,  the  Romaiuna  having  fulfilled  all  her  thea- 
trical engagements  at  Naples>  was  ready  to  retuni  to 

her  native  city  of  Rome,  provided  her  beloved  poet 
would  accompany  her.  Motastasto  hesitated  for  some 
time,  but  at  length  consented,  on  condition  that,  in  re- 
turn for  the  hospitality  which  he  had  received  under 
her  loof  at  Naples,  she  and  her  family  would  consciu 
to  be  bia  gueata  at  Itome,  where  the  relatives  of  Mc- 
taala^  atill  redded.  He  therefore  wrote  to  his  agents 
to  pracnra  a  hoaaa  for  the  recepilan  of  bis  two  fami- 
lies of  the  Trapassi  and  Bulgarini ;  and  from  the  time 
of  his  arrival  in  lh;tt  city,  till  hi .  (Ic]  :\rture  for  Ger- 
many, they  all  lived  under  the  ajmc  i  aof.  The  Ro- 
manina, as  more  accustomed  to  the  [  i  i  uitcndance  of 
a  family,  managed  the  household  ;  the  rest  attended  to 
tiieir  own  pursnita;  while  Metastasio  received  his  vic- 
tors, wrote  bis  vcrtesi  and  ineresaed  bis  celibrity. 

He  finished  several  operas  during  his  residence  at 
Home,  as  M  n  "  Catone  in  ITiiea,"  Egio,  Semiramido 
Rcconnosciuta,  Artascrse  and  Alessandro  nelle  Indie, 
and  his  reputation  continued  to  increase,  not  only  in 
luly,  but  spread  beyond  the  Alps.  But  with  all  the 
pmaes  which  he  acquired,  it  docs  not  appear  that  he 
reaped  much  profit  from  his  labours ;  and  though  he 
eoold  not  be  said  to  be  fai  necesaitoas  circumsiances, 
with  his  generous  friend's  purse  at  his  command,  he 
was  poor,  and  surrounded  by  barren  prospects  com- 
paicd  with  the  claims  which  he  had  upon  the  grati- 
tude of  his  country,  asi  the  restorer  of  her  poetr\-,  and 
as  the  greatest  living  ornament  of  her  language.  He 
bad  invited  the  Bomanina  to  be  his  guest,  but  was 
obKged  to  be  indebted  to  her  liberality.  She  tried  to 
comole  him  with  the  most  affectionate  appeals  to  bis 
fortitude,  but  Ins  spirit,  though  naturally  cheerful,  be- 
gan to  sink  into  gloom  and  despondency.  His  affairs 
were  in  this  unpromising  state,  when,  in  1729,  lie  re- 
ceived an  invitation  from  the  Court  of  Vienna  to  come 
and  reside  there  aa  coadjutor  to  Apostolo  Zeno,  (he  im- 
perial laureate.  HIa  pension  was  to  be  three  thousand 
florins  (L.300)  «  veer.  The  offer  was  tiie  more  flatter* 
ingtthat  it  eame  In  eoasequence  of  the  reeommendaUon 
of  Zeno  himsctr,  who  had  enjoyed  the  laurel  since  the 
year  1"18.  His  chief  employment  had  been  to  furnish 
lyrical  dramas  for  the  imperial  theatre,  and  they  were 
reckoned  the  best  dramas  of  the  kind  which  the  Italian 
language  could  boast  of,  before  those  of  Metastasio. 
Zeno»  declining  in  health  and  years,  moat  honourably 
recommended  a  aubatitute  Ibr  bimseif  in  this  emtrfoy- 
ment,  who,  he  must  have  clearly  foreseen,  would  eclipse 
bis  own  poetical  memory. 

On  quitting  Komc  for  the  imperial  capital,  Metasta- 
sio consigned  the  care  of  all  his  effects  and  concerns  to 
his  zealous  friend  the  Romanina,  who  willinRly  look, 
charge  of  his  little  places,  and  of  the  sums,  ot  money 
which  he  left  behind  him  for  the  support  >>(  liis  father. 
He  arrived  in  Viemia  the  90lh  of  July,  1730.  The 
firat  regular  opera  which  be  produced  ior  tbe  imperial 
theatre  waa  «•  Adrkuw  in  Siria,"  which  was  set  to  nu- 
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sic  by  Caldant.    Of  its  succeaa  we  Iwve  no  account;  but  did  not  knew  in  >vhat  riiotrsc  it  was  situated,  or 

but  we  may  conjecture  that  it  was  well  received,  from  whether  it  was  requisiic  Ui  ii  lLl-  candidate  should  be  a 

tlie  favour  which  was  shown  to  it  by  the  rc&t  of  Eu-  regular  ecclcsiaslic    It  apj  -  .ir^  I  roin  otlier  K  tiers,  that 

rope.    li>  one  of  his  letters  to  Mariauna  Ihilgarlni,  he  akhoui^h  be  wiabed  iur  secular  perftrmcot  in  the 

gives  a  pleasing  account  of  the  leccpiion  ot     Ucine-  church,  be  had  M  imtlHktH  tV  to  >D  WClciiMtic 

trioi"  Ibe  second  opera  which  he  composed  in  Vienna,  wwit" 

TlM  tn>lausc,  he  says,  was  such  at  the  oldest  people  Hit  Gourae  of  Sb  iftor  hta  ranotvl  to  Vtenna,  was 
mrer  rsmomberod  Jwving  booa  ginn  to  ii^  theatrical  liuto  wiwi  bjr  other  oTenu  tlua  the  auccc^iivi:  pro- 
piece.   The  audienee  repeeted  parts  of  it  in  conversa*  ductka  of  hie  operaa.   In  l7Sa,  he  was,  wiuiout  suli- 

tion  as  if  it  had  been  G^  !  iidn     11;  had  m.i  only  been  citation  on  his  part,  complimented  by  the  city  of  Asiii 
successful,  but  had  conqucicu  uic  envy  auending  on  with  a  patent  of  nubility.    His  appointment  of  Ua- 
succcss  ;  and     thuse,"  he  says,     who  were  before  his  reate,  anJ  ihc  profits  of  his  cumpohitioos,  enabled  him 
enemies,  are  now  become  his  apostles."    His  corres-  to  support  a  respectable  appoa;aace  ia  aocielys  and  to 
pondeaeo  with  Romanina  continued  to  detail  to  her  the  live  with  ail  the  comforts  necessary  to  Mi  Kllrod  lod 
•uectHiTO  recoptioQ  of  his  ptoecs,  and  the  other  inci*  modante  habits.   It  may  be  suspectady  hovovor^  that 
dents  of  hi*  lifet  till  no  greot  time  before  her  deathi  be  was  obliged,  for  many  years,  to  cherish  iviiivd  Mid 
whict.  1  r)k  place  in  1734.    She  manifested  her  attach*  moderate  habit :  'rnm  riLi  rs,!  >  i    nucn  as  choice}  nor 
ment  by  bvt|calhing  to  him  all  her  possessions  after  the  does  he  write  lo  J  j^  m  nJs      uil  imics  wiih  unquali- 
decease  of  her  husband,  to  the  amount  ot  25  000  crowns  i  Bed  satisfaction  uljDi.ni-.  p.cuitiary  affairs.  ''Cuilcs 
but  Metasusio,  with   much  rectiiuile  and   propriety,  VIV'  ho  says  ia  a  Idler  lo  a  frwikl,  *' as  a  itward 
<leellaod  the  betjuest.    Inconsistent  as  it  may  seem  for  my  lo.ig  services,  and  to  make  up  Ibr  my  uiipalcl 
nitb  our  ideas  oif  law  and  decorum,  the  legaliijr   of  salary,  gnoied  no  a  thousand  crownt  in  Sicily  on  m 
tUs  wlU'  It  not  quosdoned  by  any  of  his  Italian  bishuprick  or  benefice  in  that  kingdom  (  bm  tU  the 
Uograpbers ;  and  his  renunciatioa  of  at  it  tpoken  of  bishops,  abbou,  and  beneficed  clergy  became  from  that 
by  them  atl  as  a  most  disinterested  aecrifiee.   Of  the  time  immortal,  and  the  kingdom  was  tost  before  I  had 
nature  of  his  connection  with  the  Romanina,  it  in  no  received  a  penny    The  treasurership  of  Coseuu  in  Ca- 
grest  breach  of  ctiarily  to  judge,  that  it  was  not  pro-  labria  becommg  vacant,  my  august  patron,  remcioera 
bably  quite  plaionic.    The  circumstance  of  her  hus-  ing  my  unpaid  arrears,  destined  it  for  me.    I  took  pot« 
hand  residing  in  the  same  house  with  them,  both  at  ac«eiON-<-spent  more  than  aiK)  ducats  of  my  own  moiio^ 
Naples  and  Rome,  might  be  tboagbt  indloMioot  of  in  fM*  and  other  eapcoces ;  but  before  I  bad  begun  to 
conjugal  ftdettty;  bitt  a  chaato  aetreat  and  opem.nngar  to  reap  the  first  crop,  the  Spaniaids  entered  the  king- 
is  a  still  more  uncommon  phenotnenon  In  Italy  than  in  dom,  and  I  remained  wttb  my  patent  in  my  hand,  ready 
England.    The  female  Italian  opcr.i    sinjrcrs,  as  L)i,  for  cc-linj;  my  li.ur,  nr  foli.in^;  u p  sugar  plums." 
Buriicy  observes,  generally  finil  ii  cuuvciiicnt  to  have        i  ttc  Empresa  Queen,  iic  ;<iuUer  relates  to  his  corres- 
a  nominal  husband,  who  will  fif^lit  their  battles,  and  pondent,  impovenshed  by  a  sever,  yeais'  war,  was  ub> 
contend  with  the  imprcasario,  or  manager  of  the  opera.  Uged  to  diminish  the  salaries  uf  her  servants,    i'o  coo* 
In  the  course  of  their  correspondence,  it  appeara  as  if  sole  him  for  this  diminution,  and  fur  his  uber  ioaaeoy 
the  Romanina  waa  at  one  time  anxiooa  to  go  to  Vienna  she  asugned  him  ISOO  Aortas  in  Milan  t  but  at  the  eii4 
as  n  singer,  and  suspected  Metastasio  of  not  speaking  of  five  years  the  promise  waa  unlulfilled;  and  afier  fif- 
openly  on  the  subject.    It  was  thought  that  he  was  teen  years  service  he  found  himself  in  a  m.i.c 
fearful  of  the  effect  which  her  arrival  might  have  had  tluin  when  he  had  lefi  his  native  country.    Tms  was 
on  his  own  reputatiof .       ihc  Emperor  Charles  VI.  undcuLit^ lily  a  faithful  picture  of  his  affairs  at  one  pe- 
was  a  prince  of  very  rigid  ideas  of  decorum.    Yet,  rtiul  ui  his  residence  in  Germany.    It  is  clear,  however, 
after  all,  it  is  not  easy  to  part,  on  very  harsh  terms,  thai  he  must  have  ultimately  saved  money  at  Vienna  in 
tiith  the  name  and  memory  of  the  woman  who  solaced  ibc  course  of  bis  long  life,  from  the  aums  which  he  loft 
tli»  lioart«  and  choriahed  the  genioa  of  MoiaataaiOk  at  l>is  death. 

Something  may  be  allowed  for  the  general  manners  of     Thcae  panienlara  of  Ma  pnvaia  Mstory  are  contain- 

ber  country  and  her  vocation.   She  was  no  ordinary  ed  in  Ms  correspondence  with  the  celebriitcd  singer 

pcrsuii ;  she  made  no  vulgar  choice  in  her  affccuon ;  Farinelli,    A  hiendsfiip  subsisted  beiwrci,  our  poet 

and  was  neither  mercenary  nor  inconstant  in  preserv-  and  thai  inusician  tot  fihy  )ears,  afier  they  were  sepe^ 

ing  it.     Tbe  age  at  which  she  died  is  not  precisely  rated  and  esublislied  in  the  service  of  diflTerent  mo* 

Imown ;  but  she  was  probably  older  than  Mcu»u»tu,  narcbs  in  the  iwu  most  remote  capitals  of  £aropo» 

having  attained  to  the  senilh  of  her  reputation  as  a  The  poet  and  musician  tma  nearly  uf  the  same  *.yft% 

ainger  in  Genoa  in  171S.  Mctaauato  speaks  with  deep  and  began  their  public  career  in  the  city  of  Naples  at 

grief  for  her  death  to  those  with  whom  It  was  not  his  the  same  time.   They  regarded  each  other  as  twins  of 

interest  to  be  ostentatious  of  such  fccliui^s.    In  a  let-  public  favour,  brought  to  light  at  i he  Mine  hinh,  and 

ter  to  his  brother,   he  says — "  Poor   .Mariunna   will  united  in  one  cuiiitnon  interest.    Meia'itasio  never  ima- 

never  reiuin  ;   and  I  believe  that  the  rest  of  my  life  i;ined  his  poetry  injured  by  Faniu-lii's  »ou  florid  style 

will  be  insipid  and  sotrowtui."    it  has  been  already  of  singing ;  ami  such  was  his  Iraternal  uffeclion  for  bi» 

noticed,  that  in  early  life  he  took  the  minor  orders  of  <*  caro  gtmelit"  that  he  overlooked  or  forgot  tbe  Wutat 

priesthood.  In  one  of  hia  letters  to  hu  female  friendt  ot  simplicity,  action,  and  pathos  in  hia  singing  so  satire- 

he  mcnlioRa  tim  deatb  of  a  certria  ahaia  in  Sidlri  M  IjTt  aa  to  eeosuro  yomig  perlonMfs  fiir  tbaae  defeeta  in 

wheae  vacant  abbey  be  would  have  wiabed  to  attcecad ;  Ms  lattcra  to  Parinelli<* 

*  FarindH  (vAssevsleesraa  found  to  operate  on  the  disordered  mind  of  Philip  V.  like  Ihc  harp  of  David  on  the  evil  spirit 
ttoimri^miStT  ff**"**  ^      ienrice  of  the  Spaoiih  court  wiih  a  pctuion  of  JUW.  a^ear,  whid^  after  iUtdip  V.  di&d,  was  con- 


Uigiiized  by  Google 


M£TASTAfiIO. 


123 


The  tenor  tt  hU  life  was  uniform  anci  placid  at 
Vkaoftf  if  oot  remarkably  i>*ppj  i  Aod  whatever  dia* 
lorlWMC  the  absence  and  ituieaibnBM  of  Martaum 
■qr  Ih»«  ginn  hiiSt  nevw  Nm*  <o  tiftv«  fallio 
aRahi  in  love.     Too  believ*  flMt**  li«  wy«  In  one  of 

Us  letters  tn  a  friend,  in  danger  here  from  the  charms 
of  soine  licLtAjUil  TcuIoiii,g  beauty  ;  how  mi^ukco  you 
are.  Here,  Iotc  and  hatred  never  disturb  the  sleep  of 
way  tnorul :  here  the  body  cares  very  little  for  the  af- 
btn  of  the  niMMl}  at  lugbt  joa  owjr  bo  •  fovourite, 
■nil  in  (lie  munilnK  onkiMMVik  EoMtnoH*  ani>tiaa> 
■oSekadc^  Uttio  quami%  reconelllMiOM*  grtiitttdo* 
Tcngeance,  Ice.  all  that  (fivea  terror  or  pleasure  in  the 
commerce  of  delicate  souls,  is  here  thought  ridiculous, 
or  fit  only  fur  the  embriliihincnts  of  romances.  It  is 
kcredibte  to  what  a  pitch  ot  indolence  the  placid 
nfrophs  of  this  place  are  arrived.  I  should  despair  of 
fifiding  ooe  that  would  relinquish  a  game  at  piquet  for 
the  lo»s  or  death  of  her  dearest  lover.  There  are  manj 
-vfao  would  ibiDk  tbt  tnnnng  oiido  from  liwtr  wmpter 
SHMMi^  the  most  m^tterioot  osceaws  or  geidn*.'*  He 
divided  Iiii  upartmrnt^  wi'.h  ttiL  f",iniity  of  Signer  Mar- 
tinez, Uiv  liiipciiai  librarian,  wiiu6c;  3u[t:r,  tjrought  up 
from  the  cradle  by  the  poet,  and  highly  accomplislH  d 
in  literature  aik  well  as  in  masic,  devoted  herself  with 
filial  attacitinent  to  his  amusement.  From  the  period 
ti  hii  fixing  in  ttaU  inlimMjr  with  the  tmilj  al  Mw- 
kc  acquired  a  habit  of  dividiiig  hit  tima  ao  re- 
gnhrijr,  that  a  tingle  day  became  something  like  a  mi- 
ni4ture  of  his  life;  and  >ie  was  often  in  jest,  though 
with  great  juaticc,  compared  m  ;i  dork  In  the  morn- 
ing lie  went  always  at  the  same  hour  to  hear  mass  at 
the  church  uf  the  Capuchins ;  from  thence  he  went  to 
Tnnt  the  Coumcss  of  AJlhau,  with  whom,  his  lulian 
Magiaphar  iay%  that  lie  regularly  spent  his  time  from 
ekffcn  till  two  io.  the  moraiag,  aad  froca  eight  till  ten 
la  the  etMiag;  and  after  Imt  doatii  Im  ffiem  the  same 
allotted  hours  with  bis  friend  Pcrlas,  the  cannn  of 
Bickiaw.  We  must  suppose  that  he  met  at  that  lady's 
house  the  circle  of  friends  to  whose  society  he  was 
chiigy  attached.  Jile  rosi ,  took  his  meals,  and  went 
la  bed  always  at  a  stated  hour.  At  aix  in  the  evening 
i»  receired  at  hone  tiie  SanUoian  ninialer  and  Baron 
liageo,  the  proHdaat  of  tlw  Imperial  AiiUe  couodl. 
With  these  friends,  be  spent  his  time  til)  eight,  usually 
reading  the  Greek  and  Latin  classics  in  chronological 
rJcr  Iti  tlic  intervals  ol  the  day  he  wrote  his  verses 
and  his  letters.  When  he  had  finished  his  writing,  he 
never  left  a  scrap  of  paper  on  the  table.  He  was  in 
•hart  such  a  lover  of  order  in  ail  hia  waya,  that  ke  need 
la  lay  jocularly  that  he  fisarcd  Hell  diiclly  beaaaae  it 
was  a  place  of  utter  diaorder,  and  because  he  under- 
stood  that  in  the  Infernal  refpons  '^nullos  ordo  sed 
seni -jt  iL  1 1  It  *  horror  inhabital."  He  was  accused  of 
bring  iiuital  in  his  ptiS'jn,  fiom  his  attachment  to  odo- 
rifcruus  washes,  and  dcliciitc  soaps  and  pomatums.  In 
hia  dress  he  was  excessively  neat  and  simple.  He  had 
aftailtjr  in  Itia  advanced  years  of  being  averse  to  de- 
cbia  Ilia  age*  and  was  not  food  of  alUiduig  to  his  hum- 
ble parentage.  Havinj^  never  bad  the  ■roall-pox,  he 
Could  not  brar  ro  hr.iT  thi  w.int  rncntioncd  ;  and  when 
Lewis  XV.  liied  oi  tiMt  diiteuiper,  not  only  that 
circums'dticc,  but  even  rvriy  ilung  currcrnirjg  the 
Court  of  Frtince,  were  iutbidden  topics  in  his  presence. 
Tiiis  weakness  was  the  remit  of  the  uncommon  dread 
of  death*  witb  which  be  waa  so  tormented}  that  when 
any  of  Ida  frlaada  wore  gltan  <ifcr»  ha  naier  inquired 


more  about  them ,  nor  was  willing  to  hear  their  names 
mcotioned.  These  were  foibles  in  a  character  upon 
tlw  whole  highly  estimable ;  for  if  not  possessed  of  the 
alMMg  and  active  virtues,  he  wa>  perfiacify  iirca  fimn 
jealoasy,  envy,  malignity,  and  the  aelGah  paatioM.  ht 
the  April  ot  1782,  havi[  auained  his  84th  year,  he 
was  suddenly  seized  wiili  a  kvor,  which  lor  some  time 
made  iiiiii  delirious ;  bfu  o;i  locovering  his  senses  he 
received  the  sacrament  with  symptoms  of  devoai  sen- 
sibility, which  drew  tears  from  the  surrounding  apac- 
utors  i  he  aUo  bad  tiio  Apoalaiie  benedicti«i  proooaa* 
oed  npoo  him  in  tba  aitide  of  death.  This  benedie- 
tioa  waa  sent  to  him  from  Pope  Pius  VI.,  who  was 
then  at  Vienna,  by  the  Nuncio  Garampi.  He  was 
buried  witb  great  funeral  solemnity  by  his  principal 
heir,  Signor  Joseph  Martinez,  to  whom  he  left  hi» 
house  and  library,  and  about  100,000  florins.  A  re- 
maining, though  small  portico  of  taia  fortune,  went  to  his 
sisters. 

Metaitaaie  waa  of  middle  attitnre,  rather  inclined  to 
be  large,  bat  well  proportioned  in  his  person,  with 

flr,i:  dark  eyes,  an  arjiiilir.c  nor-r,  a  wrll-.stiiipi  r!  moi.Uh, 
4lnl  Iresh  complex  iLjii  ;  and,  uvi-[i  al  lui  aclvLiliriii;  aj^e, 
never  svoit.;  t^d^sscs.  lOr.  Uuincy  trimid  iiiiii,  at  /Z, 
looking  like  a  mm  ot  50,  atid  the  handsomest  person 
Jbr  Ida  age  he  had  ever  seen.  On  his  features,  he  sayty 
waa  painted  all  tba  gaidaii  goodoeaa,  and  praprietrt 
wUcb  ehaiBclotjae  hia  wrilinga.  He  waa  cantioua  and 
modest  in  his  intercourse,  and  so  polite  that  he  was  sel- 
dom known  to  contradict  any  body  in  conversation. 

Our  limits  necessarily  oblige  us  to  give  a  geiwral 
character,  and  not  an  analysis,  of  the  works  of  Me- 
tastasto.  They  contain,  besides  his  poetry,  a  number 
of  letisra  to  friends,  which  were  pobUahed  alter  lUa 
death,  and  aonia  raflectiena  on  the  poatica  of  AiiModc. 
Oravina  had  taken  can  thai  ha  ahattid  be  a  good  elsa- 
stral  scholar,  and  he  had  atodied  whb  soioe  depth  the 
in  iiiciplch  of  Ids  own  art.  n<=  I-as  left  also  some  poe- 
tical ¥Cfaioii>>  hoiii  Horace  and  Juvenal.  He  composed 
eight-and-twenty  regular  operas,  without  reckoning  a 
number  of  short  pieces  and  entertainments,  coutaimng 
both  airs  and  recitatives,  like  his  greater  operas^  and 
oAan  aaiaaated  with  theatrical  action.  His  subjecta  are 
taken  IndllTerently  from  mytholo)^  and  history ;  snd  4huil 
not  oTilv  with  an'iqititv,  tjin,  in  nnr  ir.'it  ,ncc,  with  the  mid- 
dle ages,  til  tile  roinaiiuu  Mil  clavali'j'Js  p)icce  of  Uogero. 
This  grand  variety  of  ages,  and  count nts,  and  manners^ 
not  only  gives  much  scope  for  theatrical  decoration  in 
the  representation  of  hia  piecea»bat  prompts  the  reader's 
imaginaiioai  otch  without  sritnaamg  tbeir  e^hibitigo)  to 
form  rich  and  mtmarona  coneepaooa  of  aconery  and 
spectacle,  aixi  furnishes  the  poet's  own  fancy  with  a 
wealth  of  local  imagery.  With  all  this  wide  field  of 
subjects,  however,  Metusiasio  is  fur  ftom  exhibiting  a 
fertile  diversity  of  human  characters,  interests,  and  pas- 
sions i  nor  has  he  even  attempted  to  be  a  great  painter 
of  nature  and  historj.  The  cause  of  this  deficiency  may 
have  partly  lain  In  the  GraflM  of  Us  geidva,  and  pnnly  in 
the  nature  of  the  operst  to  which  the  temperaaMM  of 
his  genius,  by  long  baldt,  conformed  itaelf.  His  soul,  as 
a  poet,  was,  no  doubt, fraught  with  impassioi  i  r!  fc<^In  l^k, 
and  with  high  forms  and  cuoccpiions  of  the  ^  id  li  m  aM  l 
beautiful  ;  but  he  had  not,  perhaps,  from  nature,  ,i  pr t  - 
found  or  daring  character  of  thought ;  or,  at  all  events,  if 
he  bad  it,  he  could  not  exercise  ii  m  the  soft,  voluptuontt 
and  ahairacted  reveriea  ot  tba  opera*  Ha  derated  him* 
■otf  to  ilM  BDMcal  dnaia  wHh.  an  axqnidta  ieriiqg  of 
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mttsie  s  »itd|  vhcra  poetry  h  incof porattd  wiib  music, 
bowevcr  enebuilin^  their  untied  efTect  may  be,  some- 
thing of  the  inilcpciident  and  rxcur^ivc  vigour  of  ibc 
latter  will  necessur  ii)  bu  satrjiu  t  I  I'tic  enchantment 
which  wc  cxprricnci:  Irom  hearing  sonic  noble  war-song, 
or  affecting  strain  oi  tender  passioOt  poirerfulljr  sunCf 
may  seem  for  a  moment  to  throw  »  dottbt  Upon  this 
tratik  We  lire  apt  to  feel»  in  aucb  inttuKM,  that  poetry ' 
trnil  maiie  are  natural,  and  ouf^ht  to  be  inteparable  allief. 
And  we  are  rif;h!  in  ttnis  apprcciatinjj  the  mn^ic  reci- 
procity which  is  hctc  excl)jngcd  betweei)  ihc  two  sister 
arts,  when  it  extends  no  fartlur  than  to  a  simple  burst 
of  feelint;i  or  (he  reciution  of  a  short  and  sinnplo  story  ; 
for  music  can  express  passion,  and  powerfully  aid  the 
vertttl  espresaion  oT  paasion.  But  wbea  poetry  cxtetida 
to  the  unfolding  of  compUcalcd  airaatknai  U>  dialogQei 
and  diTcrslficf!  descriptions  of  life,  it  leaves  the  expres- 
i'lvt  powers  d  music  behind  it ;  and  if  it  accommodates 
itself  to  musiral  txprtssioii,  it  must  lose  by  the  accom- 
ntodation.  Music  cannot  paint  niaiincrs,  but  would  de- 
generate to  burlesque  and  mimicry,  if  it  attempted  to  do 
ao.  The  opera  poet,  therefore,  whose  aim  is  to  give  bia 
poetry  that  mould  alone  to  which  musical  expression 
can  cUligt  and  that  beauty  alone  which  music  can 
heighten  and  adorn,  though  he  may  bring  the  patalona 
inlo  t  y.  d  though  I  •  m  ■)  '^i*  ri-h,  ideal,  and  pet- 
i>u<t»ive,  caniiot  carry  iiuu  uuiiaiion  that  boldness  and 
truth,  which  make  the  dwna  •*  koU  otlr  ««fVt«  Mir* 
Tor  to  nature." 

IMctastasio,  the  fineit  genius  who  ever  attempted  the 
jnuaical  dramat  illaatratea  tbia  theory  in  his  whole  thea> 
tre.  His  charaefera  are  all  general  and  iriiatracted  re* 
presentations  of  liuman  nature.  They  have  individual 
names,  but  iioi  individual  natures;  they  burn  with  pas- 
sion; they  nrc  cxalicd  by  virtue  or  debased  by  vice;  but 
are  monotonously  good  or  bad,  without  the  particular 
and  minute  traits  which  make  the  pictures  of  human 
baioga  illuuve  semblances  of  reality.  The  hero  of  one 
age  and  country  is  exactly  the  same  with  the  hero  of 
another.  They  are  virtues  and  vices  personified,  and  in 
the  extreme ;  they  are  defective  In  physiognomy.  Yet, 
if  we  weigh  MctastJsio,  not  by  liis  generic  but  spi-cific 
worth  in  the  drama,  as  a  wiitcr  ol  operas,  and  not  uf  tra- 
gedies, wc  shall  fijid  room  for  almost  un  [i'  ^;.:;td  admi- 
ration. His  operas  are,  on  Ihc  whole,  in  so  far  exquisite 
dramas,  tint  the  story  which  Ihcy  tell  is  managed  with 
jstaMicilalui  akilfuUrrangenicnt;  iheir  pltMs  arestrikingt 
interesting,'  and  well  adjusted  ;  the  story  is  irresistibly 
captivating,  Tiauglit  witli  grandeur  and  file,  as  well  at 
tenderness  of  )/as&ion.  Love,  loyalty,  and  patriotism,  arc 
clociuenlly  expressed  ;  and  the  liarn>ony  and  diction,  botli 
of  air  and  recitative,  are  supported  with  exquisite  power 
and  simplicity.  His  language  is  so  perspicuous  as  to  be 
nlmoat  a«  intelligibla  to  foreignera  as  prose  itself.  Hia 
idne  dramas  the  most  ealeeaied,  are  those  which  he  com- 
posed  during  the  ten  first  years  of  his  residence  at 
Vienna.  Issipile,  Olimpiade,  Dcmophoontc,  Lscle« 
Tnenza  di  Tito,  Achille  in  'W  i:  i  Scmirami  de  Riconos- 
ciuto,  Temistocle,  ifenobia,  and  Kcf^oio  In  our  own 
opinion,  the  tenderness  and  luxuriaticc  of  feeling  in  De- 
inctrio  is  equal  to  any  thing  in  his  works,  and  almost  un- 
rivalled in  the  drama.  The  third  scene  nl'  ihc  third  act 
of  Demetrio  is  peculiarty  touchiog»  where  Cleonicc«  tlte 
ptincess  of  Egypt,  who  bad  been  Induced,  by  a  false 
sense  of  honour,  to  give  up  her  lover  Alccsies,  when  re- 
pentance  seizes  her,  when  she  finds  herself  unable  to 
auppurt  •  kngwr  auruggle  against  ilFectiMiy  tad  ofar- 


takes  Alccstcs  on  the  sca-shorc,  in  the  momcr,;  of  I  h 
embarkation.  The  eluquc»ice  of  love  was  never  more 
romantic  and  beautifiil«  tbao  in  her  Speech  in  that  scene 
which  begins— 

"  *\7/  /M»  pmxi  9  aiherja 
Ql^dta  tattfKko,  eht  in  regiv  tetta 
iMUgt  Jt  H  fpuMQ  auc  csr  non  guilt." 

Metatlario  is  eminently  the  poet  nf  love,  and,  in  gene- 
ral, very  hapijy  in  delineating  noble  ami  amiable  senti- 
ments. It  is  astonishinfj  lunv  much  riamr,  and  simple 
fcclinj^,  and  natural  lan^uaRe,  he  lias  tlu-o«t)  into  the 
most  artibcial  dcpanmcnt  of  the  dratna  ;  with  how  Utile 
constraint  he  moves  in  lyrical  poetry, and  with  whatart- 
ieas,  unaifecied  languaee,  he  unites  the  richest  oroa* 
menu  of  imaginalion.  In  the  opera,  he  is  a  poet  with- 
out models,  and  wii'iout  rivals.  (.,) 

METELIN,  anciently  Mvtki.kne  and  Lksbos,  an 
islanii  in  the  Mediterranean,  at  tnt  mouth  of  ilie  Gulf  of 
Adramyti,  on  the  south-west  coast  of  A^ia  Minor. 

This  island  is  of  a  triangular  figure  :  its  precise  di- 
meosiona  are  not  aacertained  (  but  in  so  far  aa  w«  can 
eollectfit  seems  about  49  milea  in  extreme  length  from 
north'West  to  south-east,  36  in  extreme  breadth,  and  the 
superfices  probably  may  be  computed  at  500  square 
miles.  Several  rocky  flats  cnviroinof:  it  arc  conjectured 
to  have  been  once  an  intc(»ral  part  of  Mctelin,  and  some 
have  sup;n j-rd  i  hat  an  ancient  concussion  of  n.iturc  rent 
the  island  itself  from  the  neighbouring  continent.  The 
intermediate  channels  between  two  sides  of  it  and  the 
Asiatic  coast,  ^  nine  or  ten  miles  widci  with  50  or  dO 
fathoms  of  watClr. 

There  arc  no  rivers  here,  but  mountain  torrents  from 
the  rains;  numerous  fountains,  and  many  hoi  spiing'.  of 
dilTerent  qualities,  to  which  valetudinarians  resort  at  uH 
seasons,  both  for  drinking  snd  bathing.  The  southern 
coast  is  penetrated  by  two  canals,  each  terminating  in  a 
spacious  basin,  forming  two  excellent  and  secure  bar- 
boors,  which  are  separated  by  the  lofty  Mount  Olym^ 

Fius.  Of  these  Port  Caloid  b  the  largar«b«t  not  so  much 
requented  as  the  other  Port  H'lero,  or  Olisiere,  lying 
towards  the  south-cast  extremity  of  the  island.  Traders 
repair  hither  durinjj  the  whole  year  for  cargoes  of  oil, 
and  foreign  navigators  take  shclicr^in  it  when  advorso 
winds  oppose  their  access  to  the  Gulf  of  Smyrna. 

The  boa  of  Metelin  is  mountainous :  one  chain  of 
hills  traverses  the  island  in  a  longitudinal  direction,  and 
ia  interaeeted  by  another.  Volcanic  and  calcareous  pro- 
ductions  abound.  Granitic  rocks  on  each  .side  of  the 
two  channels,  dividing  ii  front  the  continent,  arc  ren?ent- 
cd  by  a  calcareous  substance;  and  among  the  petrifac- 
tions which  occur  at  Port  Sigri,  the  western  extremity, 
are  entire  trunks  of  trees.  Some  parts  of  the  surfaco 
of  the  earth  are  covered  with  a  hard  shining  stony  in- 
crastatloo. 

The  climate  la  very  fine;  It  rarely  frseies  doring^ 
winter,  and  the  sammer  heats  are  tempered  by  breesea 
from  the  sea.  The  island,  nevertheless,  is  exposed  to 
sudden  storms  from  the  Asiatic  mountains,  and  toward.^ 
tlic  south  coast  it  is  insalubrious.  Great  mortality  pre- 
vails in  certain  seasons;  and  whole  villages  arc  said  to 
be  occupied  by  leprous  persons.  Hippocrates  celebrates 
the  beneficial  effccta  of  the  Leabian  climate  on  the  body » 
end  Demetrius  Phalerius  coocelvea  that  It  invigomteat^ 
the  mind. 

The  ground  is  clothed  with  perpetual  verdure,  and 
the  iiiQSt  laxuriBBt  T^I«tMi«M  I  ntoMMt  all  tbe  iBintiit«ln& 
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are  vtcU  vooUcd,  and  exhibit  i  great  varictf  of  plants. 
Vineyards  hang  on  the  declivities  of  the  hills,  for  the 
soil  is  frkndly  to  lh«  vine ;  and  ezteiMive  piantatjoai  of 
Qlivn  iBbrdt  tn  tbundmt  |>rodtiet.  Tbe  uicieiilt  cole* 
brated  the  qtultly-oftbe  Lesbian  vine,  but  at  present  it 
is  both  rare  and  inferior,  partly  from  tbe  unskilfutness  of 
the  iiitnbttants,  and  jJaiily  because  the  grapes  arc  con- 
verted lo  niisins,  and  also  employee!  by  the  Cliccks  for 
making  bi-andy.  Neither  tlie  (jraifi  nor  live  stock 
are  in  sufficient  quantity  for  borne  consumption.  Ho- 
nce  speaks  of  Lesbian  Buur  whiter  than  snow  ;  and  wool 
WM  fivmcrij  AO  article  of  osport.  Tli«  chief  pfoducta* 
natanl  and  artificial,  of  the  preaent  are  about 
SO.OnO  or  enrnn  quintals  of  olive  oil  yearly,  roost  of 
whicli  is  carried  to  Constaniiiiopic  ;  wood  for  shipbuild- 
ing, and  pitch  extracted  fiom  pines,  for  the  same  pur> 
poee.  Nothing  but  pine  is  said  to  be  used  in  tbe  con* 
atniction  of  iSe^maels,  which  are  very  Hght,  and  last 
ten  or  twdre  jrean.  Pococlte  menttooa  ■  mamihetiiro 
of  atu6  idmIo  of  aiik  and  flax,  at  a  place  called  Peri> 
bole. 

Considerable  trade  was  carried  on  with  France  for- 
merly: the  French  had  a  consul,  and  theEn^lii'.i  a  .  Ice- 
consal :  bin  the  former  seems  lo  hare  been  wiibdrawn 
when  it  was  ascertjined  that  the  oil  of  the  MOTOaaildof 
Candia  could  be  obtained  at  a  cheaper  rate. 

It  ia  computed  that  Metelin  contains  about  40,000  in*' 
habitants,  connatiDg  of  Tiirka  and  Greeka  in  equal  pro* 
portions,  and  a  few  Jeartib  bmiliea.  Tbe  women  are 
very  Is  ;ii  tsnnic,  with  fine  large  expressive  eyes  and  a 
beautifui  complexion,  which,  however,  they  disfi^^ure 
with  paint;  and  they  «.have  off  part  of  the  eye  brow,  re- 
placing it  by  an  artificial  one,  connecting  the  remainder 
iritb  the  hair  at  each  temple.  The  ancient  Lesbian  fe- 
nalea  a(«  aaid  to  ha?e  had  a  poblic  coonpctiiioo  for  the 
palni  of  beautf  t  wUeb  was  adjudged  by  young  men  to 
the  bne  of  Juno.  But  tuch  contests  do  noc  aeem  to 
have  been  favoorable  to  morals,  as  the  propie  were  can* 
sidercd  dissolute  :  and  a  traveller  of  itic  l  i  s.  cciLtury  re- 
marks,  thai  "the  women  have  no  bcitn  c!j?.r.ictcr  for 
their  chastity,  nor  the  men  for  their  sul,i  1l  ty,  than  in 
former  times."  Id  manners  the  modern  females  arc 
Tatter  tnaacttline;  Ibof  do  sot  ahuB  the  gase  of  stran- 
gait  I  thqr  <njoy  m  vmemanon  portioD  of  liliortr»  and 
even  aaiuroe  a  paramount  anthontf  in  all  doneatio  ar« 

TanEjcmrrsI 

Until  Ulcly,  a  remarkable  deviation  from  the  common 
customs  of  mankind  prevailed  regarding  the  law  of  suc- 
cesaioo  here.  The  eldest  daughter  Inherited  the  whole 
fcftnne  of  the  lainilf«  wlule  all  the  other  children,  male 
and  fematei  were  left  eotireijr  deatitute.  If  there  were 
tare  diaoghierat  ite  joimgcr  obtained  no  mecemion  i 
when  the  elder  married,  abe  remained  in  a  state  of 
strtnenrience  to  her,  wearing  a  particular  habit,  and  at- 
tending her  as  a  domestic.  If  the  family  consisted  of 
more  thtii)  two,  this  became  the  lot  of  the  immediate 
youn^^er  daiij^hier  alwa)s,  as  her  immediate  elder  sister 
jxurried.  l-'urther,  it  appears  that  the  whole  family  pos* 
■aasions  were  transferred  to  the  eldest  daughter  on  her 
aaaniagoi  wberebjr  abe  and  her  husband  were  kept  in 
afliieBee»  and  her  parents  were  reduced  to  an  indigent 
condition,'*  and  we  ourselves,"  says  the  Earl  of  Charle- 
montt "  have  frequently  been  shown  the  eldest  daughter 
parading  through  the  town  in  the  greatest  splendour, 
while  her  mother  and  sister  followed  her  as  servants, 
and  made  a  melancholy  part  of  tbe  attendant  train." 
SoBKthiog  aimilai'  maj  b«  traced  among  varioua  aacioot 


countries ;  and  there  are  some  even  now,  where  the  birth 
of  a  son  deprives  the  father  of  his  public  functions.  In 
Metelin,  a  modification  of  the  naago  alluded  to  ha^  been 
recently  effected  hf  the  intcrftntMa  of  the  Patriarch  of 

Constantinople,  together  with  the  bishops  and  clergy  of 
the  island.  Certain  rights  of  primogeniture  are  pre • 
served,  by  which  the  eldest  da ui;hier  receives  a  third  of 
the  inheritance,  the  second  a  third  of  what  remains,  and 
the  younper  successively  a  third  of  the  residue.  Thus 
tbe  immediate  younger  daughter,  whatever  be  the  num- 
ber of  tbe  family,  always  receives  a  third  of  the  re- 
mainder, after  thoae  beibre  her  have  drawn  their  pra* 
portion. 

The  jsriiicipal  town,  which  is  called  Metelin  or  C:iii- 
tro,  is  on  the  east  coast,  where  two  harbours 

are  frinncL  ov  A  mole  of  ancient  construction.  It  is  pro- 
tected by  a  castle  about  three  quarters  of  a  mile  in  com- 
pass, consisting  of  two  diviakHis  of  lofiy  embattled  walls, 
each  having  iu  own  governor  and  garrison,  and  these 
Ibrtilicationa  are  defended  bf  five  or  aix  hundred  jani* 
zaries,  most  of  whom  are  domcsiicated  there.  The  po- 
pulation of  the  town  amounts  to  two  or  three  tliouaand 
'I'urki,  i),r-ze  or  four  iliou^and  Greeks,  and  thirty  or 
forty  Jewish  families.  It  is  a  Bishop'i  See.  Metelin 
covers  part  of  the  giound  occu])iutl  by  the  ancient  city. 
Molivo  stands  on  t|ie  north  coast,  on  the  site  oT  ilic  an- 
cient Metbymnee,  extending  up  the  aide  of  a  hill, 
crowned  bf  a  apaclona  caatte.  It  is  about  a  mile  in  cir- 
cuit, and  contadns  about  two  or  three  thousand  Turkiih 
and  Greek  inhabit^;  '^  ;  I'l  1  i-it  hive  three  churches 
and  a  bishop.  The  natives  oi  tins  place  are  said  to  be 
distinguished  as  of  old  by  a  taste  for  music.  Besides 
theac,  wnich  are  the  principal  places  of  the  island,  there 
are  several  villages,  such  as  Pelra,  Akerona,  Ercsso, 
chicHy  of  small  extept.  Pctaj^  or  Porto  Pctra,  on  the 
west  coaat,  ia  ao  named,  from  a  b3%h  rock  in  the  centre, 
wliieb  ia  aeeeaaible  onl  v  from  the  north,  and  ia  aurround- 
ed  en  the  top  by  a  wall,  whither  the  moat  valuable  pro- 
perty is  deposited  by  the  inhabitants  when  alarmed  for 
the  depredations  of  Corsairs,  ^t  Akerona,  on  the  north 
of  Port  Calot,i,  tUere  is  a  desolate  monastery,  dedicated 
to  Si.  John  the  Baptist.  Ere&so  stands  a  little  to  tho 
south  of  Cape  Sigri  in  the  neighbouihood  ofRolmtde* 
noting  the  aituatioa  of  the  ancient  city  of  the  aame  name. 
Tbe  oouaea  in  Metelbi  are  ccnatracted  after  a  peculiar 
fashion,  consisting  of  a  square  tower  of  bewa  atone, 
raised  so  high  as  to  overtop  the  trees,  and  command  a 
view  of  the  sea  and  il>e  nei^^hbouring  island.  Tbe  loiaer 
story  is  reserved  for  stores  and  granaries;  and  at  the 
top  are  the  apartments  for  the  fatnily,  which  are  gained 
by  a  stair,  chiefly  built  on  ibo  outside,  and  surrounding 
the  tower. 

Many  celebrated  men  owe  tteir  birth  to  thia  ialand, 
among  whom,  perhaps,  Thcophrastna  was  the  most  dis- 

tinKtiished,  from  Iriiln:;  been  a  disciple  of  Plalo,  from 
Aristotle  designing  jiiui  lor  his  successor,  and  also  foi" 
the  incredible  numuer  of  his  works.  Pitiacus,  esteem- 
ed by  the  Greeks  as  ooe  of  their  sages,  was  born  in 
Lesbos,  as  also  Alccus  and  Sappho.  In  modem  times, 
the  two  brothen  named  Barbaroaaa,  the  aoos  of  a  pot- 
ter, who  Bueceeslvely  attained  the  nnk  of  Day  of  AU 
y:,\eryi  nhon*  \hc  middle  of  the  ■ivteenth  centorf,  owo 

their  birth  to  this  island. 

Lesbos  was  one  of  the  most  famous  islands  of  anti- 
quity, but  almost  the  whole  remains  of  its  grandeur 
are  totally  obliterated.  Nothing  but  tbe  faintest  traces 
can  be  diacovered  of  tone  of  tlie  eight  ciiici  which 
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Ptolemy  says  it  contained.  Four  or  five  miles  north- 
vresi  of  the  town  of  Metclin  are  the  rtiini  of  a  fine  aque- 
duct, which  lias  consisted  originally  of  two  arcades  of 
grey  marble  surmounted  by  a  kind  of  brick.  In  other 
Ijlaeet  are  seen  the  foundations  of  ancient  castles  and 
eubterraneout  cUtems.  A  white  marble  chair,  of  ibe 
age  of  Tiberiai)  which  lona  attracted  the  notice  of  tra- 
vellerst  undontooo,  hat  been  latelf  acqvlred  bf 

a  Scottish  nobleann  dUtiiigiiitbed  bj  fait  Inte  for  Ore- 
cian  antiquities, 

Mucliii  has  often  changed  its  name.  According  to 
Diodot  u^  It  was  called  Issa  ;  and  after  be in^  occupied 
by  seven  generations  of  men,  it  was  sub  merited  by  a 
flood,  scparaiini;  it  from  the  contintiu,  ai  d  destroying 
(be  whole  tnbal^ott.  Haviag  ragwoed  •ufBcient  fer. 
tiiity  afker  attbtktence  of  the  mten«  it  we*  repeopled 
at  a  period  which  some  conjecture  to  have  been  1734, 
and  others  1540  years  anterior  to  the  Christian  xia. 
This  island  was  often  the  theatre  of  warlike  contentions 
during  the  subsistence  of  the  Grecian  States,  and  the 
mfluence  of  other  nations  in  the  Mediterranean.  Un- 
der the  naxne  of  Leeboe  it  beceae  tributaty  to  the  Atbe* 


n'lans,  and  afterwards  frrmcd  p^rt  of  the  Roman  I'm* 
pire.  It  is  uncertain  when  iliis  appeilation  wjs  chani^cd; 
but  £ustattiiij ^,  wi  n  tiriuriithed  in  the  twelfth  century, 
mentions  that  it  bad  been  lately  called  Myteleoe,  aa  it 
was  anciently  denomttitted  Lesbos.  The  EiDpeiw 
John  Ptleoiogiu  ceded  it  to  Q»tiluiio»  »  Vcneiiin  m»- 
bleiMiit  iioder  wlioee  fitmilf  It  remtliiad  witil  beaicged 
by  Mahomet,  who  met  with  a  determined  resistance 
from  the  inhabitants.  But  their  commander  treacher- 
ously opened  the  gatea  of  the  town  to  the  enemy  i'.  1462, 
on  a  promise  of  being  rewarded  wiih  the  sovcrcijjniy  of 
the  Island.  However,  Mahomet,  equally  treacherous, 
put  him  to  death  when  nis  services  proved  no  longer 
u-)rful.  See  OiodoruB  Siculus,  li6.  Iv.f  81.  D  iHaway's 
Om9t«tuin«fiU.  jincimt  and  Modeni.it.  31t.  Pocorke'a 
fVaut^^^  vo/.  U.  fiart  3./>  IS.  7VeiMac(ia«*  ^ti^  JB«y«{ 
/ri»A  Academy^  v«t.  UL  Oiqr'a  f«!f*§t  lAutnirtf  tmm. 
i.p  3S8  (c.) 

.MKTEl.LL'S.    SeeJvouKTHA  and  RoMS. 

\IErEUR.    itL-r  Meteorology. 
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This  term,  derived  from  the  Greek  Mili^fx.  is  here 
preferably  adopted,  as  the  shortest  and  niu»i  convenient 
appellation  of  a  stony  or  metallic  aubatance,  which  falls 
from  the  airt  and  wboie  deaceot  it,  generallji  preceded 
or  Bccompaiided  by  a  laiy  meteor. 

That  stony,  and  evcD  meiaJline  bodieai  bave  repeat- 
edly impinged  upon  the  eairtb'a  aurlace,  and  from  great 
elevations,  is  a  physical  position  from  which  no  con- 
siderate and  candid  logician  can  any  longer  withhold 
his  assent.  The  object  of  the  enhuinj;  pa^tS)  there- 
fore, is  not  so  much  to  prove  the  reality  of  such  a  phe- 
nomcnont  aa  to  supply  our  readers  with  a  summary, 
but  eontimiooa  review  of  it*  hiatory,  or,  in  otJier  words, 
with  a  tranacript  of  ita  modificationa,  and  of  the  lead- 
ing observations  and  reasonings  to  which  it  has  ).;i\'cn 
rise,  thus  approximating  the  results  of  various  and  dis- 
persed documents,  and  reducing  within  a  desirable 
compass  the  groundwork  of  future  inquiry  and  dis- 
citation.  We  may,  at  the  same  time,  confidently  ven- 
ture to  indulge  the  reaaonable  expectation,  that  our 
expoaition  of  facts  and  obacrvationa  will  avffice  to  con- 
vince thoae  wlio  have  not  heretofore  cumiaed  the  oa- 
ture  of  the  evidence  on  which  it  fcata,  that  the  pbeno- 
mcntin  in  question  is  neither  doubtful  nor  chimerical, 
but  emitled  to  all  the  credibility  which  can  attach  to  hu- 
man testimony 

In  otir  present  state  of  knowledge,  we  can  feel  no 
hetitation  in  ascribing  a  meteoric  origin  to  certain  de- 
tached maasea  of  native  iron,  not  merely  because  tndi* 
tion  accorda  with  our  opinion,  but  principally  becaoae 
the-  circumstance  of  their  fall  has  been,  in  one  instance 
at  least,  duly  authcnticstted,  and  became  their  clicmi- 
cal  constitution  is,  in  some  important  particulars,  ana- 
logous to  that  of  undoubted  meteorites.  According  to 
the  discoveries  of  Proust  and  Klaproth,  fur  example, 
native  iron,  reputed  meteoric,  differs  from  that  which 
oecura  in  a  fossil  state,  by  the  preaence  of  nicltel.  Of 
the  two  pieeea  of  Stberian  iron  in  the  Greviliian  col- 


lection, one  exhibits  a  cellular  and  ramified  texture^ 
analogous  to  that  of  some  very  light  and  porous  vol- 
canic slags.  An  attentive  examination,  moreover,  re- 
veala  impressions  or  cavitiea  of  i^rcater  or  less  depth, 
and  io  aome  of  which  there  rwnaina  a  transparent  sub- 
stance,  of  a  yellowiah-green  hoe.  The  irao  itaelf  la 
very  malleable,  and  may  be  cut  with  a  knife,  or  flat- 
tened under  the  hammer.  The  other  specimen  is  more 
Holid  and  compact,  but  so  bknded  and  incorporated 
v/hh  the  ycllo^isli-Kreen  matter,  that  if  the  whole  of 
the  latter  were  subtracted,  the  remainder  would  consist 
•f  iraa  In  the  iMtallie  aute,  md  wwiM'  preaent  th« 
same  cellular  appeafanee  aa  the  necedipg .  TIm  atuif 
portiona  of  the  coropooitioo  uaually  aaatraie  the  form  of 
small  nodules,  generally  of  an  irregular  outline,  but 
sometimes  nearly  globular,  with  a  smooth,  shining, 
and  viticous  surface,  and,  i x  rli  hi  aspect  and  proper- 
ties, approaching  to  olivine.  "  1  cannot  help  observ- 
ing," says  the  Count  de  Boumon,  that  there  appears 
to  exiat  a  very  intereating  analogy  between  theae  trana- 
petent  Mdvtoa  and  the  globnlea  I  described  as  making 
part  «f  (he  sionca  said  lo  have  bllen  on  the  earth.*' 
*  The  native  inn  from  Bohemia,  like  the  larger  apeci- 
men  from  Siberia,  is  compact,  and  comaiii!.  nodules, 
but  not  so  numerous.  They  are,  besides,  quite  op3f|ue, 
and  very  much  reseiTibIc  tlic  globules  in  atmospheric 
stones.  This  iron  contains  neat  ly  5  /<rr  crri/.  of  nickel  } 
and  between  5  and  6  firr  can.  oi  the  s;iine  metal  aeems 
to  exiat  in  a  piece  of  native  tnMH  brought  from  Senegal. 

In  like  manner,  we  aluill  ol^r  no  apology  for  inelttd- 
ing  in  our  chronolot^ical  recital  the  mention  of  pulveru- 
lent or  coloured  showers,  since  the  products  of  tome 
of  them  seem  to  irulicate  a  similar  origin,  and  since,  in 
!i«ver.il  inutatices,  theii  fall  has  even  accompanied  that 
of  concrete  masses.  The  colouring  matter  of  ailei^ed 
showers,  however,  has  sometimes  been  found  to  be  of 
a  vegetable  or  animal  nature,  so  that  cases  of  this  dc- 
acripfion  are  to  be  admiued  with  caution.  Thaa»  tlae 
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crirtisrT'i  snow,  describe ii  \,y  Captain  T?uss,  in  his  ac-  tion :  anJ  the  term  ut4f»».i(,  employed  'ly  ifn-  caatiOQB 

count  ot  hi&  recent  voyage  la  iJ^rtjij's  lijy,  it  supposed  Scveniy,  litihcr  favours  sucU  an  iiilcrpieiauuii.  The 

b)'  Dr.  WolUatoti  lo  owe  ils  compltxiun  lo  ^umc  i.Li;c-  same  expression,  however,  occurs  in  the  verse  imme- 

Uble  productiga,  sod  Mr.  Bauer  iaocics  that  he  has  diately  prece<iii)g»  without  ftcltnitting  of  this  aignifict* 

detected  io  k  tbo  cxbteocc  of  ■  non-descripi  Uredo,  tion ;  and  tiie  plinae  seems  to  be  onljr  a  figonthv 

which  h«,vnyn|M«pciM«fytde«igiuil«sfli«aat    WiUi  node  of  MiniiBg  ligtouung}  fior,  ovcq  in  the  ted«t« 

tlie  esccpUon  of  aacb  imtinoM*  ho««f«r»  th«  bltck  hthedet  or  tho  norlb»  and  In  plain  coHcqnlal  discoanot 

and  reddish  dustSj  to  which  we  shall  have  occasion  to  wc  currenlty  talk  of  6afU   cf  f.re,   and  ihunderbolt$, 

refer,  majr,  perhaps,  be  regarded  as  replacing  ilic  grey  without  any  reference  lo  solid  nu  ici  .    The  oihcr  pas> 

and  earthly  portions  of  the  fri.\blc  inciconc  sioues.  Nor  sage  adduced  by  Mr.  King,  is  t  ti   il'h   verse  of  the 

is  It  improbable  that  the  vitreous  naattcr  which  accoro-  lOih  chapter  of  Joshua,    jtnd  it  same  to  fiau^  a*  they 

fienies  the  masses  of  native  iron,  nay  be  the  s.ime  pur-  Jted  from  b^ore  Israel,  and  wre  in  tkt  gtt»f  4owm  to 

lioos  completely  fused,  and  that  the  dusts,  mcieoriies,  B0tA-Jiar9H,  lAtt  the  Lwrd  eatt  it9WH  orbat  stokes 

and  fenrtt^oona  nasaea  01*7  have  undergone  diflcrent  kemveu  s^fkvn  tkem  mtuo  dX€imht  md  they  died:  they  were 

dogrcw  m  \»Mtt  which  womd  accooni  far  thait di<feiw»  aiafv  vhUh  died  vrith  haU-ttone*  than  t/tey  whom  the 

nodlfiettions  anid  appearances.   Cerum  it  is,  that  even  thUdren     Itrael  »lew  with  the  tword.    Heic  the  ez- 

sarul  Was  mingled  in  the  Siena  shower  uf  t>toncs,  tiiua  pi  i  ssioi,  ^rrar  «;o«r«  is,  perhaps,  icsa  ambiguous  than 

Roiiiiiii^  to  un  intimate  connection  betvvtrcn  stlex  in  itic  coa{»  of  fire  i    yet  the  context  hardly  pertniis  us  to 

Kise  and  in  the  consolidated  state,  and  thus  juslifyiug  d  jubt,  tlat  these  great  stone:^  were  really  haiUstonea, 

our  insertioa  of  the  few  examples  of  atiuospheric  saud  or  rather,  perhaps,  lumps  ot  ice,  formed  in  the  atmos- 

that  blM  OOOM  within  our  knowledge.  sphere,  such  a»  occasiunally  fall  in  suiiuiter,  and  such 

It  may,  noNorert  be  nroper  10  picauaei  that  al-  as  abrawd  the  whole  of  Paris  and  iu  nochbourhixidt 

though  we  hare  adopted  Dr.  Ciibdm*a  revised  eata-  In  July,  1788.  "At  at!  evems,  the  slaogmer  of  tbo 

logoe  of  meteoric  appearances,  and  an  article  inserted  Cjnaauites  is  represented  23  rtsnl  in;^' from  the  special 

in  the  second  number  of  the  Lilinburgh  Pliilosophical  interposition  of  divine  powci  ,  aaJ  ilit;  consideration  of 

Journal,  ai.  ilit;  Iji^is  <.>\  lur  ids-.ci  iLdi  recapitulation  l1  mu  ji  U  -,  1.  n  relevant  to  our  pr'  scnt  purpose.    In  tlie 

recorded  cases,  we  by  no  utcaiis  wiah  it  lo  b«  under-  New  Testament,  however,  we  find  a  passage,  which 

stood,  that  we  vooch  for  the  truth  of  them  all  indiscri-  may^  perhaps,  be  construed  as  alluding,  at  least  inci- 

i^Dateiyt  far  eome  of  them  rest  on  very  slender  or  dentalij,  to  the  traditiooanr  fall  of  a  meteorite ;  for,  in 

doobtfal  efidenea;  and  a  faw  we  have  purpoaely  die*  the  ddrle  ^the  Alm*le»%  the  chief  maglatrate  of  Ephc> 

owded)  because  we  have  been  appriaed,  on  utiquestion-  sub  is  represented  as  thus  addressing;  the  people :  Ye 

aide  authority,  that  they  were  apocryphal.    Wc  may,  men  qf  Efiheaua,  what  titan  i»  there  that  knoweth  not  how 

howc\cr,   prttiy  fairly   presume,  that  the  number  ot  that  the  city  of  ihc  F.fihctiam  i*  a  worthtftfier  of  ihc 

geriuiuc  occurrences  of  the  phenomenon  is,  at  least,  great  j[odde»»  Diana,  and  of  the  image  which  fkll 

not  inferior  lo  that  which  wc  purpose  to  quote ;  for  it  ooww  moM  jL  pirKa?  or,  more  literally,  or  that 

is  reasonable  to  infer,  that  while  the  learned  continued  WHtoiimii  oown  from  Jl  fiteh     According  to  some 

incredulous,  even  true  reports  might  be  rejected  aa  leained  Gommentatora,  this  intake  was  merely  a  conical 

bbttloaat  and  several  foreign  colleciions  of  fossils  con-  or  pftramidal  Mooe,  which  fell  from  the  clottda;  and  it 

lain  afMcimens  of  reputed  atmospheric  origin,  and  es-  appears  that  varioaa  other  imsRca  oT  the  heathen  de|> 

hrbtting  the  features  of  iiirti  oric  pi  y-iognomy.    It  is,  tics  'vrrc  nothing  else.    Thus,  ticrodlan  expressly  dc- 

likewise,  worthy  of  rciuaj  k,,  uiai   laany  fragments  of  clares,  that  the  Phenicians  bad  nu  s'.atue  of  the  sun, 

heavenly  detcent  may,  at  this  moment,  lie  scattered  on  polished  by  the  hand,  but  only  a  ccriain  lar^e  stunc, 

the  earth,  becaose,  if  abandoned  but  for  a  short  time  circular  below,  and  terminated  acutely  above,  in  the 

to  the  varialiom  of  humidity  and  temperature,  to  which  figure  of  a  cone,  of  a  black  colonr,and  that  they  report 

the  aurlkco  of  our  planet  ia  eoaatantlv  expoaed,  their  it  to  have  fallen  from  ihe  heaveni.  Nor  is  it  at  all  snr- 

metallic  porttone  woold  be  as  epeedilf  osidiied  and  prising  that  rtide  and  attperaiitions  tribea  ahould  attach 

degraded  as  a  bit  of  polished  steel,  and  thus  render  ideas  of  veneration  and  mystery  to  a  solid  and  ignited 

them  to  the  eye  of  casual  observation  undisttnguishahle  body,  precipitated  from  the  sky.    Dut  even  the  com- 

from  morsels  of  those  Icrrugmous  stones  which  may  be  pleie  silence  of  the  sacicd  volume  with  respect  to  any 

wet  with  in  almost  every  region  of  the  globe.     Rt-  physical  appearance,  does  not  imply  its  non-existence 

sides,  many  relations  of  the  phenomenon   may  have  during  the  periods  to  which  that  volumu  refers  ;  fur 

sunk  into  oblivioo  from  the  waste  of  time,  or  the  stroke  scientific  statements  form  no  essential  part  of  the  plan 

«C  cakmityi  and, on  a  fidr  eompolaUon of  chancaat  mc-  of  revealed  religion;  and  stony  bodies  may  have  oeca- 

taot»may  have  freqaently  ozpltMsd  over  deaert  tneis  of  sionally  descended  from  the  sky,  iu  the  peopled  or  un> 

land,  or  the  pathless  expanse  of  the  waters.  peopled  rcgiona  of  the  globe,  as  cometa  and  ectipaea 

From  the  '^rred  S  ripturcs  of  the  Old  Testament,  may  have  attracted  the  aticntiuu  of  moriala,  though  not 

we  are  not  aware  that  any  passajfo  can  be  cited  in  di-  indicated  by  the  inspired  peivnian, 

rect  proof  of  the  descent  of  stones  from  ihr  a^n^o5phel■c.  11"  from  sacred  we  tnrn  to  the  early  pt^rioils  of  pro- 

The  ingenious  but  fanciful  Mr.  Edward  King,  indeed,  fane  bisiory,  we  shall  find  the  annals  of  public  events 

io  his  "  Remarks  concerning  stones  said  to  have  fallen  very  copioiNlly  ititeraperaed  with  notices  of  prudit^ies 

faowi  the  clouds*  both  in  these  days  and  in  anciciit  and  strange  appeanncee,  many  of  which  wc  may  safaly 

tfanes,"  points  to  two  passages  aa  annottncing  saeh  an  ascribe  to  the  ascendancy  which  aopervtition  long  main* 

event.    The  first  occur*,  in  (I  t  13"i  vcr>c  of  the  tSth  tained  over  the  human  mind,  so  that  it  becomes  cx- 

Psalnk— TAr  Lord  al»^j  thundered  out  of  heaven,  and  the  trcinely  difBculi,  after  the  lapse  of  many  agfes,  and  in 

Higheet  gave  hit  thunder:  haU-iionee  and   coals  of  the  collatiuo  of  records  whicii  savour  of  the  marvellous, 

vinn.   Thia  lau  expresaion  haa,  no  doutu,  been  cou-  lo  aeparate  troth  from  fiction.     i'hus,  in  regard  to  the 

jacuiMd  to  ditioie  vctd  -bard  bodtoa  io  «  sMl»  «f  ighi'  topic  befcr*  tU)  wb  aio  AiHy  autboilwd  to  diacud  from 
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our  cx4erreslri«l  caialogue  eertiia  modificattw*  of  aul- 
phnret  of  iron,  belemahcti  orthocentitw,  fc«.  wbieh  the 
ohservaiions  of  iniclligent  natnnlitt  lunre  proved  to  bo 
of  mineral  or  attimat  hirmationi  a«  also  the  heedi  of  er* 

rows  siul  sliarpt-ncd  flints,  wlikii  li  ne  '  cen  fashioned bf 
the  hand  of  man,  thouflli  Uie  vulgar  m^y,  in  the  earlier 
suites  of  socioty,  h;ivc  aurituneil  to  ihcm  a  celckiial 
origioi  and  ranked  ibem  among  thundtr  »tonct  :  bat, 
trheosubataocea  difTering  from  tbete,  and  coti>ciding  in 
ntif  OM  character  or  circniBMaoce  wiib  modem  ap«el- 
tnens  of  meteorite*,  are  affirmed  bf  the  ancientt  to  have 
fullen  fiom  t!ie  clou  ls,  the  remoteness  of  the  epoch?, 
and  llio  lameness  ol  llic  docmnerns,  may  coiiMdcrably 
nflcct  our  apprcLnaion  of  ilic  reputed  evidence.  Htncc, 
wlicn  wc  touch  much  more  ligtuly  on  the  aiicieiu  itun 
on  some  of  the  more  recent  testimonies,  we  are  far  from 
maintaining  the  certaioif  even  of  the  particular  iiutances 
aelectedj  bit^  aa  the  indiacrimiQate  iceirtieiani  of  the 
learned  ia  letrceljr  teei  vcpreheorible  tban  the  blind 
crednlltf  of  the  barbarian,  ire  reckon  It  ftir  to  admit 
their  probability,  and  the  wciplit  which  the  mention  of 
them  may  be  considered  as  adding  to  that  of  subsequent 
'  and  neve  cireumattMial  narratives. 

Chrcn^agkat  MkMy  if  MfteorUe»t  Mmfitnrd  vtUh 
Remark; 

A.  C.  1478.  The  thunder-stone  itt  Crete,  menliOiied 
by  Malchu:  Par.  Chron. — 1200.  Stones  preserved  in 
Orchomenoa.  Pauian — 1168  A  muss  of  iron,  on 
Mount  Ida,  in  Crete.  Far  Ckron. — 705,  or  7  )i  The 
Sacred  Shield,  or  jincijle,  which  fell  in  the  rtit;n  of  Xu- 
ma,  of  nearly  the  aamc  shape  with  the  masa  that  fell  at 
Agram.  Bat,  if  it  really  was  of  Ara«f,  and  feU  into 
Xuma't  /land;  as  mentioned  ^  Fbttttehf  we  may  well 
buspect  a  fiiout  fraud.  054^  Daring  the  reign  of  Tul- 
lu»  tlostilius,  a  sho»cr  of  stones  Icll  on  Mount  Alba, 
and,  when  the  senate  lU'putcd  comtnissioncts  to  ascer- 
tain the  fact,  lliLV  were  assured  that  stones  had  really 
lallen,  as  thick  as  hail  impelled  by  the  wiud.  Similar 
eventa,  adda  the  eloquent  Livy,  were  celebrated  by  a 
feilival  of  nine  daya.  At  that  period,  then,  the  fall  of 
atonea  vaa  aolemnly  recognised  as  a  aapematural  oe* 
currcnce :  the  nature  of  the  ma^se$,  however^  is  not 
particularly  described;  and,  on  subsequent  occasions, 
the  same  historian  has  usually  recou'si-  to  the  grneral 
expression, /a/lWl6tt*/,7urrf,  without  l.ulhcr  crjmmei.t  or 
explanation.— <544.  A' cording  to  Dr  (iuigncsy  the  larly 
hiatorians  of  China  make  mention  of  five  siuties  having 
fhllenfrom  the  heavens,  in  the  distric  t  of  Song^.  530. 
A  atone  fell  in  Crete,  in  the  time  of  Pyihagoraa.  Caimet, 
wm466.  PHn^y  in  the  58th  chapter  of  the  second  book  of 
his  Natural  Historv,  commemorates  the  descent,  in  the 
day-time,  of  a  stony  mass,  as  large  as  a  call,  and  of  a 
burnt  colour,  near  Ef»ospotamos  in  Thrace,  and  iilTunis 
that  it  was  siill  exhibited  in  his  time.  The  magnitudine 
vehii  of  this  author  may  probably  mean,  that  it  was  of 
euch  dimenaions,  that  it  could  be  conveyed  in  a  cart  { 
and  aome  eommentators  read  veAiblOt,  The  Greeks 
pretended  that  it  had  bllen  from  the  auntsad  tliat  Anax- 
agoras  had  predicted  the  day  of  ita  arrival  on  the  earth's 
surface.  Sucli  a  prediction,  the  naturalist  observes, 
would  have  been  more  marvellous  than  the  sioiie  ;  8n<l 
all  knowlcdj^e,  lie  adds,  must  be  confounded,  if  cither 
vre  admit  the  sun  to  be  a  stone,  or  a  stone  to  fall  from 
that  luminary  to  the  eanb.  Yet,  whatever  may  have  been 
the  ingenious  or  the  absurd  aurmiaea  of  those  dayst  the 


reputed  event  became  a  subject  of  such  notoriety,  that 
the  author  of  the  Athenian  Chronicle,  a  docament  pub- 
Itahed  by  Selden,  along  with  the  Arundelian  marbles, 
formally  places  it  under  the  58th  epoch,  and  in  the  1 13th 
year  of  the  Attic  orCecropiau  era.  That  Anaxapuras 
foretold  the  day  of  the  fall,  may  aa  well  be  doubted,  as 
that  Sir  \Villi3m  llcrschcl  should  have  lent  himself  to 
the  occupation  of  Maorc  the  Almanac-maker:  but  we 
learn  from  a  passage  in  the  first  book  of  Silenos,  pre* 
served  by  Diogenes  Laertiua,  that  the  incident  which  we 
are  now  cwsidering,  suggested  to  the  philosopher  of 
Clazomcne  ibc  hypothesis  v  !  .  h  t.r  delivered  to  his  dis- 
ciplies,  namely,  that  the  sky  w^a  a  solid  vault,  compos- 
ed of  large  sionci,  which  its  roMtory  motion  kept  at  a 
due  diiiuiice  iroin  the  centre,  to  which  they  would, 
otherwise,  inevitably  tend.  We  may  also  remark,  that 
Pliny  broadly  asa«.rts  the  frequent  occurfence  of  the 
phenomenoi.— ^ectferv  tnitn  crrArv,  Atud  tHt  ttitUum, 
Some  curious  Mtices  relative  to  the  Thracian  stone  have 
Kkewite  been  preserved  by  Plutarch,  in  his  Life  of  Ly- 
sanikr.  1^.  full,  lie  remarks,  ut  Et^ospotamos,  was  of 
enormous  diii.t-i.siotj!.,  ami  was  ixiiibiied  as  a  public 
spectacle  by  ilic  people  of  the  CJitrsoncsus,  who  held 
it  in  gieat  vencratioo.  His  account  of  the  meteor  ia 
principally  borrowed  from  Damachus  or  Oaimachuai 
wiMim  Strabo  represents  ea  addicted  to  fiction,  and  ignn- 
tant  of  geometry. 

"  During  seventy-five  successive  days,"  says  the  bio- 
grapher, previous  to  the  fall  of  the  stone,  a  large  fiery 
body,  like  a  cloud  of  flame,  was  obscr\cd  in  the  hca- 
vciis,  not  fixed  to  one  point,  but  wandering  about  with 
a  broken,  irregular  motion.  In  consequence  of  its  vio- 
lent agi-.ati(jn,  several  flaming  fragments  were  forced 
ft  omit,  which  were  impelled  in  various  directions,  and 
darted  with  the  velocity  and  aplendour  of  ao  tnany  fall, 
ing  surs.  After  this  body  had  alighted  in  the  Cberso- 
ncsus,  and  the  inhabitants,  recovered  from  their  alarnn, 
had  assicmblcd  to  sec  it,  Ibcy  rould  ptrccivc  no  inflam- 
mable matter,  nor  the  slightest  trace  of  fire,  but  a  real 
sioikc,  which,  though  large,  was  nothing  when  compared 
to  the  volume  of  that  fire-ball  which  they  had  seen  in  the 
sky,  but  appeared  only  as  a  piece  detaclwd  from  iu" 
t*  It  is  obvious,"  cenilnuei  Pluurch,  « that  Oameehtts 
rouat  have  very  indulgent  readers,  if  this  account  of  his 
gains  credit.  If  it  is  a  true  one,  it  completely  refutes 
those  who  allege  that  this  stone  was  merely  a  rock,  torn 
by  u  tempest  from  the  toj)  of  a  mountain,  and  which, 
alter  being  conveyed  for  some  lime  in  the  air,  by  means 
of  a  whirlwind,  settled  on  the  first  spot  where  the  vio- 
lence of  the  latter  abated.  Tbia  phenomenon,  which 
lasted  for  so  manjr  days,  was,  perhaps,  after  all,  a  real 
globe  of  fire,  whieh,  when  it  dispersed,  and  became 
nearly  extinct,  might  induce  such  a  chanj;c  in  the  air, 
and  generate  such  a  whirlwind,  as  might  te  n-  ihc  sicaa 
from  I's  native  bed,  and  dash  it  on  the  plain."' 

Uamathus,  it  is  true,  may,  on  this  occasion,  have 
given  way  to  his  love  of  the  marvellous  i  and  we  can 
readily  believe,  that  the  seventy-five  continuous  days 
are  either  an  error  of  the  copyist,  or  an  original  exag- 
geration. When  we  reflect,  however,  that  he  is  not  the 
sole  reporter  of  the  occurrence,  and  that  some  of  the 
cii cunistaticcs  which  he  specifics  are  very  analogous  to 
those  whicli  reniain  to  be  stated  on  les*  questionable  au- 
tlniii;y,  wc  can  hardly  refuse  to  acquiese  in  the  pre- 
sumption, that  a  meteorite  really  fell  at  the  period,  and 
on  the  spot,  which  arc  here  so  particularly  specified. 

4iU.  The  stone  denominated  lAe  meiArr  q/T  the  fodit, 
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iHvilad  t«  l>)r  to  mnf  mcimt  writen,  wai  the  «oarc« 

•f  so  many  learned,  and  so  many-  foolish  conjectures,  it 
stated  by  Jfpfiian,  Hrrodian,  and  Marccliinu;  to  have  fall- 
er.  Jr<..;-t  httnitn.  ArUtodemus^  quoted  by  tlic  (Ircek 
scholia  (I  on  Pindari  atserti,  that  it  IcW^tncrsrcUd  by  Jire, 
on  a  hill,  and  at  the  feet  of  the  Thebaa  bard.  It  is  said 
10  lwir«  bMDof  lawlwaie  diiiNMMM»  «f  •  btidi  hue,  of 
■n  itre^ar  m^lar  shtpe,  «imI  of  •  metallic  ttpeet 
An  oracle  had  predicted,  that  the  RomaM  would  conti* 
Due  to  increase  in  prosperity,  if  ibey  were  put  in  pos- 
seauon  of  this  precious  deposit;  and  Fublius  Scipio 
Naaica  was  accorUingly  deputed  to  Atialu«,  king  of 
Pergttnut,  to  obtain  and  receive  the  sacred  idol,  whose 
mrahiptvaaiiMiitttted  •«  Rome,  304  jsars  befoce  the 
CbriMttn  «ft.  Aoeordiag  to  F«lrrte»  JIAsiMw,  a  Btone 
fell  in  the  March  of  Ancona :  Livy  even  says,  ktfiidlbut 
filuit,  which  would  intimate  a  stMwer  of  them.— 343.  A 
■howcr  of  stones  near  Rome.  Jul.  Obtrif.  211  — Dc 
Guignet  relates,  that  a  ttar  feU  to  the  ground  m  Ciiina, 
and  was  converted  buo  a  •r«iir->-an  event  which  crested 
an  extraordinary  aenaatioB.  The  jntaatntaata  of  the  dii> 
triei*  villinir  McMitvjr  a  mofal  teaaon  to  their  unpopalar 
ennperor.  caused  ibese  words  to  be  engraved  on  the  stone: 
Chi-Uoang'Ty  dram*  near  to  deaths  and  hi*  emfiire  will  be 
divided.  In  tl>c  plenitude  of  bis  indignation,  the  empe- 
ror ordered  ali  the  tnhabiiiutts  of  the  district  to  be  put 
(o death,  and  the  atone  to  be  broken  in  pieces;  but  he 
died  in  tbe  oourta  of  Uw  feUowing  year ;  and,  three 
feate  aftert  in  Hic  rei(ii  of  bis  auoceaeor  £ut-GU-Ni>«ng' 
7\f,'m  consequeeoe  of  a  general  revolt,  the  empire  was 
partitioned  into  many  Icmgdoms,  and  the  dynasty  of  the 
Tsins  WS8  exiins^uiahed. — 205,  or  206.  A  shower  of 
fiery  stones.  Piut.—  S^i.  A  blone  fell  in  China.  De 
thdgnet.—\76.  A  stone  is  reported  by  Lwy,  lo  have 
MkD  into  the  Lske  of  Man,  in  the  Ci  u&tumcnian  ter- 
ritoty.!— 40,  or  89.  A  ahower  of  stones  like  bricka> 
PBh^-^.  Two  large  atoneafeU  at  Yongi  inChioai 
and  the  noise  of  tbe  explo^on  waa  beard  over  forty 
lesfpjcs.  Dt  G!,iV-f,v  _56,  or  52.  Spongy  i-'-n  i:i  Lw- 
cania.  flin. — A  shower  of  stones  at  Acilla,  a  town  in 
Africa,  mentioned  in  Cttar^t  Commentaries. — 38.  Six 
atooeafell  in  the  province  of  Lcang  in  China,  De  Gtdg' 
f*n.^S9.  Fotir  at  Po,  and  two  in  the  terriioi7  of 
Tchiog-ting-fea.  J(f.<>43.  Eight  in  China,  14^—19, 
Three  in  China.  13.  One  at  Ton  Korean,  /rf.—^. 
Two  in  China.  Id  — 6.  Sixteen  in  Ning-Tcheou,  and 
two  at  You.  Id.  We  may  believe,  on  the  authority  of 
DeGnignes,  that  such  notices  arc  inserted  in  the  rc- 
cordi^of  China}  but  we  are  too  little  couversant  in  tbe 
Bterature  of  that  ahigular  country)  lo  determine  the  pre* 
cise  quantity  of  credence  that  ought  to  attach  to  tbe  no- 
tices themselves;  yet,  had  nosueh  events  ever  cecnnred 
in  that  part  of  the  world,  it  is  not  very  probable  that 
they  would  have  been  so  repeatedly  and  distinctly  re- 
gistered. 

P.  C.  A  stone  in  Che  territory  of  the  V'ocontii,  de- 
posited a  little  bebre  Pliny  saw  it — Mondogneiius,  in 
his  Life  of  Marcus  Aurclius,  relates,  that,  in  the  reign 
of  tbe  Emperor  Valentinian,  such  a  copious  shower  of 
stones  fell  at  Constantinople,  that  it  killed  most  of  the 
cattle  in  the  fields,  .and  even  some  people — 452.  Mar- 
ceilinus,  an  officer  of  the  empire,  and  Count  of  lliyria, 
w1k>  lived  in  the  reign  of  Justinian,  and  continued  the 
elironiele  of  lerone,  from  A.  D.  379,  to  5S4,  makes 
mention  of  three  large  stones  wbicb  (ell  from  the  bea> 
Tens  in  Thrac*e ;  but  he  isrilent  as  to  partictdars^Nov. 
5,  J I  6  47  ^    A  ^reat  fail  «f  bl*«ik  4««^  pcebeblf  tt 
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Constantinople,  during  vhieb  tbe  beavens  Beamed  to 

bum. — Proeofi,  MarcelL  Thtofih.  kc.  Sixth  century. 
Stones  fell  on  Mount  Lebanon,  and  near  Enicssa  in  Syri.i. 
Damascius,  in  an  extract  ut  his  Life  of  Ucidorus,  pre- 
served by  Pbotius^  relates  that  the  furnier  issued iroin 
a  ghbc  o/'^e.— About  570,  a  shower  of  stonaa,  neat 
Bender,  in  Arabia.  ^leaiiBn<— ^48.  A  fiery  ateoe  at 
Constantinople,  aeeordtog  to  several  cbroinelcs.— M9. 
A  shower  of  red  dust  at  the  same  place.  Theofth.  Ce- 
dren.  Math.  Eretz^-^iW.  In  ll-.c  third  moon,  on  the 
day  V\'ou-siu,  between  the  tliird  an  '  l'  r;li  hotir  after  mid- 
day, the  sky  being  cloudy,  and  the  weather  cold,  there 
appeared  a  globe  of  fire  as  large  as  a  hou,  (a  measure 
of  ahont  ten  buahels,)  wbicb  feU  between  Yv»  and  Yuh. 
A  ftoise,  teaemblibg  thnnder,  waa  heard  at  the  distance 
of  many  leagues,  and  the  people  fled  with  a  violent  out- 
cry. Above  the  place  where  the  globe  fell,  a  reddish 
vapour  remained,  ananged  like  a  serpent,  and  u  (chang 
(t>ea>'ly  1%^  feet)  in  lengili;  it  remained  till  the  even- 
ing, and  then  disappeared.  .A/a-rouan-fin.— 817.  In  the 
twelfth  year,  in  the  nijith  moon,  on  the  day  K>lu¥»  about 
tbe  tMrd  orfovrtb  benr  after  mid^nigbt,  there  appeared 
a  running  star  towards  the  middle  of  the  heavens ;  its 
head  was  like  a  bucket,  and  its  tail  like  a  bark  of  300 
hou  burthen  ;  it  was  more  than  ten  tchang  in  length,  and 
made  a  iMii»e  like  a  number  of  birds  flying  ;  it  produced 
a  light  similar  to  that  of  the  torches  used  in  illumina- 
tioos.  It  passed  beneath  the  moon,  moving  towards  the 
west ;  on  a  sudden,  a  great  noise  was  beard,  and  at  the 
moment  the  globe  fell  to  the  earth,  a  crash  took  place 
thrice  as  great  as  that  of  a  falling  house,  /i.— 833.  A 
shower  of  pthhles  in  Saxony.  Alezeray,  and  Bonaven- 
ture  de  St.  .4ttiabie.—8Z9.  It  is  recorded  in  the  history 
of  Japan,  that,  in  the  sixth  year  of  Nin-mio-leno,  the 
S9tb  day  of  (he  eighth  moon,  there  occurred  at  a  place 
to  the  west  of  the  town  of  Thean-tchhenan,  where  no 
fitagment  of  atone  previously  esisted,  thunder  and  rain 
for  ten  days.  The  weather  having  become  clear,  stones 
similar  to  the  points  of  arrows  and  to  hatchets,  were 
found  Qu  the  earth,  some  being  white  and  others  red. — 
July,  or  August,  853.  A  stone  fell  in  Tabaristan.  De 
Saey,  and  Quairem^e.— Middle  of  the  ninth  century. 
Red  dust,  and  matter  like  coagulated  blood,  fell'Trom 
tbe  heavens.  JTamM^  Jtimaxen. — December.  8S6.  Five 
stones  fell  in  Egypt.  De  Saey,  Quairemhej^^S,  886, 
and  887.  Thunder-stones  fell  in  Japan.  Ma'touan-lin,— 
892  or  897.  A  stone  fell  at  Ahmcdabad.  Quatrem^rr.—. 
905.  Stones  fell  at  Hoan^lic,  in  Coi^ic,  which  caused  a 
noise  like  thunder.  The  officers  of  the  place  having 
sent  dieee  stones  to  the  court,  the  president  of  the  cere- 
nohlea  aaanred  the  biog  that  the  phenomenon  of  fallii^ 
stars  had  occurred  so  frequently,  that  it  waa  no  longer 
regarded  as  a  prodigy.  In  China,  certain  atones  of 
a  black  or  violet  colour  are  called  ihunder-hatcheis,  ad*- 
tors,  hammers,  he.  according  to  their  forms  ;  and  al. 
though  they  may  have  been  wantonly  multiplied,  some 
of  them  are,  probably,  of  meteoric  origin.  Ma-iouan- 
toi,  who  registers  the  occorreneea  of  nliing  atones  in 
China,  supposes  that  these  thander<stones  are  identical 
with  them. — 929.  A  fall  of  re  1  siml,  from  a  red  sky,  at 
Bagdad.  Quatrcmere. — 95  1.  A  stone  fell  near  Augs- 
burg, (not  in  Italy.)  Albertut  Stadiui,  and  Others. — 
Between  956  and  973.  Platioa,in  bis  Life  of  Pope  John 
XIII.  enumerates,  among  prodigies  of  the  tiBkee* 
the  deacent  <tf  a  very  large  stone  during  a  furious  tem- 
pest of  wind  and  rain  ,^98.  Coamaa  and  Spangenberg 
v^Mi  dMl  tm  bfge  atones  fell  wMi  an  cxplouoa  like 
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thuader,  one  of  ihem  «UghUnsin  tine  tqwn  of  Magde- 
burg, and  the  othor  id  the  opm  covnUy  near  the  Elbe. 
— >I009.  Aviccnnaaffirmi,  that  when  in  D/on^psii,  (mis* 

i  cpresentLcl  Lurgra  and  Cortf ova.)  he  saw  a  sulphureous 
kintt  ot  s-.onc  fall  Irom  the  atmosphere.— Between  the 
•iUU  of  July  arifi  tha  21st  of  August.  1021,  stones  fi  ll  iii 
Africa.  De  •b-ary- — 10J$.  Red  snow  fell  in  Armcma. 
Alaih.  Eretz. — 1110.  A  burning  body  fell  into  the 
Lake  of  V«n»  in  Armeoiat  and  made  iu  waters  blood 
red,  whQe  the  earth  was  cleft  in  aevBra]  placea,  proba- 
bly with  stones.  /rf.-»lll8.  Stooea  or  iron  fell  near 
AquUeia.  i'alva*or.—\\ZS  or  1136  Spungenbcrg  and 
otlK  1  s  m!nrm  us,  that  a  stone  as  larj^t;  as  liie  human 
head  was  precipitated  from  the  air  at  OlUislcbcn  in 
Thuringia. — 1164.  Gcor{;c  Fabricius,  in  the  First  Book 
of  the  History  ot  Siisniai  apprises  us  of  a  sbower  of 
iron  in  that  country,  at  \VbUsontide'^ll9S.  Stones  fell 
near  Paris.  lltririSauval. — July  26,  1349.  SpaogCBbepg 
and  Kivandcr  ag.iin  mark  the  descent  of  stones  in  the 
ii(.ii;liboui'licuil  of  Qacfiliiibui  g,  LiailcustAedt,  and  Blan- 
kcntjurg,  in  b.txoii\ . — 'riiincciiUj  cciiiury.  A  stmsc  fell 
at  VVartiburg.  Sc'uiit  I'/ais  Cur. — Between  1251  .tikI 
lS63i  stones  fell  at  Wclixoi  Ussing,  in  Russia  Oiid  An. 
•1260.  A  stone  fell  at  Alexandria,  in  Egypt.  Oe  Sacy. 
—Oct*  l»  IS04,  Kranta,  in  bis  Account  of  Sasoojt  and 
several  of  the  German  Chroniclers,  concur  In  siatnig^, 
that  niJiiy  'Clones  fell  near  Friediand  or  ^'inlflund,  and 
that  tUcy  did  great  damage  to  tuc  fields.  Hut  the 
Friedland  of  these  amiiois,  who  probably  copied  fi'Om 
one  another,  is  not  sufficiently  p«irticuUnzcd,  as  there 
•re  many  small  towns  and  villages  of  that  name.  Span' 
gcnberg  more  poiniedljr  mentions  Friedbtrgt  near  tfan 
Saale.'— 1905.  Burning  stones  fell  in  the  country  of  the 
Vandals.  li^i^av.  dc  Si  .luiitblc. — Jan.  9,  1328.  Stones 
fell  in  Mortahia  aud  D.iklmlui.  Quaircmcre.—\Z60.  Se- 
veral stones  were  o'jscrvcd  to  i'nll  from  the  clouds  in 
York^liire.  thii.  Mag.—'\j>6&  ,A  mass  of  iron  fell  in 
the  Duchy  of  Oldenburg.  Siebrand,  Meyer. — May  26, 
1379.  Siooes  leli  at  Mindeo,  in  Hanover.  Ltrbechu^ 
1416.  Red  rsio  in  Bohemia.  S^im^enierj^ 

1 438.  According  to  Proust,  the  chemist,  Stones  (tf  a 
spongy  texture  were  observed  to  fall  near  Roa<  at  no 
pjn  at  distance  from  Burgos,  in  Spain  ;  and,  in  support 
ol  his  assertion,  he  quotes  the  ensuing  extract  of  a  letter 
from  the  Bachelor  Cibdarcil. 

*■  Ring  Don  Juan  and  his  court  bein^;  engaged  in  a 
hunting  party,  under  the  ▼illace  of  Hoe,  the  sun  was 
ofaacured  by  white  cloudsi  and  they  saw  descending 
from  the  air  bodies  which  resembled  grey  and  blackish 
stones. and  of  sucti  considerable  dimensioos  aa  to escite 
the  greatest  asionislmient. 

"This  phenomenon  rotKinucd  dnriiij:;  an  liour,  alter 
which  the  sun  rcappeai'ed,  and  the  falconers,  mounted 
on  their  horses,  immediately  rrpnircd  tO the  Spot,  which 
was  not  half  a  league  distant.  They  reported  to  the 
king,  that  the  field  on  which  these  sioncs  lay,  was  so 
thickly  strew  ed  with  ihem^  of  allsixesi  as  completely  lo 
conceal  ilic  Tjil, 

"  The  kini;  was  desirous  of  visiting  the  scene,  l)Ut 
his  courtiers  restrained  liim,  by  representing,  that  the 
place  which  heaven  had  selected  for  the  theatre  of  its 
operations  might  be  unasfe,  and  that  it  would  be  more 
advisable  to  detach  one  of  his  suite,  f tomes  Bravo, 
Captain  of  his  Guards,  voluntccrrd  his  services,  nnci 
brounht  with  him  four  of  these  stones  to  Roa,  whitJier 
liie  king  iiid  'lOw  i  rtired.  They  wci  c  ol  a  considera- 
ble »ize,  some  round,  and  as  big  as  a  mortar,  others 


shaped  like  pillows  or  half  fancgo  measures :  but  tbe 
circumstance  which  created  moat  astonishment,  was 
their  extreme  levity,  for  tbe  latest  did  not  weigh  half 

a  pound.  They  were  of  such  a  delicate  texture,  that 
they  resembled  sea-froth   condensed  more  than  any 

thing  esc.  You  mieiu  m  :  ike  your  hand  ayaiiist  thtm, 
wiiiioutauy  apprehension  of  contusion,  pain,  or  the  least 
mark." 

^  In  respect  of  specific  gravity,  these  stones  must  have 
dilTered  vcty  materially  from  the  heavier  speeimenaof 
recent  -date.  From  the  fragility  of  their  lexture*  no 
trace  of  their  existence  probably  now  remains ;  but  the 

narrative,  which  bears  all  the  marks  of  a  genuine  docu- 
ment, may  be  regarded  ds.  in  somt'  measure,  corrobora- 
tive ol  the  fall  of  tlie  tfi'jngy  masses,  noticed  by  I'liny, 
and  of  the  ^eeey  showers  of  that  naturalist.  In  the 
present  intcancc.  too,  no  mention  is  made  of  any  luminous 
appearance  or  exploaiaQt  and  it  is  not  even  said  that  the 
masses  felt  hot  when  first  touched. 

Some  lime  in  the  same  century,  a  stone,  and  a  mass 
like  coaj;ulatcd  blood,  accompanied  by  a  Jiery  drag'jrit 
(nu-teor).  fell  near  Lucenie.  Cytut. —  I  i8m  Stones  fell 
in  Saxony  «nd  Bonemia.  Phth*.  Mag—\^'i  \.  A  slono 
fell  near  Crcma.  Simunrtca 

November  7,  1493.— The  fivr-fitmed  stone  of  EnstS* 
heira  has  exercised  the  talents  of  oontcmpoi  aneous  wri» 
terh,  l>oth  In  prose  an<l  verse.  Professor  Batensclioen, 
of  the  ccf.lral  schitol  of  Colniar.  first  directed  the  atten- 
tion ot  naturalists  to  ^onie  of  llic  old  elironiclcs,  w h ich 
record  the  circumstances  of  Ui>  fail  with  much  simpii- 
ckyi  and  in  the  true  spirit  of  the  times.  The  note  which 
■ocempanied  the  stone,  when  it  waa  suspended  in  tbe 
ehurch  of  Ensisbcim,  may  be  rendered  thus  t 

In  the  vear  of  the  Lord  1493,  on  Wednesday, 
which  was  Martinmas  eve,  the  7th  of  November,  there 
happened  a  sin);ul.ir  miracle;  for.  heiwceii  11  o'clock 
and  noon,  there  wusa  loud  peal  ol  thunder,  and  a  pro- 
longed confused  noise,  witich  was  heard  to  a  great  dis- 
tance, and  there  fell  from  tbe  air,  in  the  jurisdiction  of 
Eosisheim,a  stone  which  weighed  3<^o  pounds,  and  tbe 
confused  noise  was,  nxtreover,  mocb  louder  than  here. 
Then  a  eblld  saw  it  strike  on  a  field,  situated  in  the 
upper  jurisdiction,  towards  ilie  Rliine  and  Inn. near  t!ic 
district  ol  Gisgand,  which  was  so*vn  with  wheat,  and 
did  it  no  harm,  except  that  it  m?dc  a  hole  liicre,  and 
then  they  canv«  yed  it  from  tliat  spot,  and  many  pieces 
were  broken  from  it,  which  tlic  Landvogi  forbade. 
They,  therefore,  caused  it  to  be  placed  in  the  churcb* 
with  the  intention  of  suspending  it,  as  a  miracle ;  and 
there  came  here  many  people  to  see  tliis  stone.  So 
there  were  rctnaikabie  mnvevsations  alunit  tnis  stone, 
but  the  learned  said  tliai  luey  knew  not  what  it  was, 
for  it  was  beyond  the  ordinary  course  of  nature  that 
such  a  large  stone  should  smite  the  earth  to  the  depth 
of  a  man's  stature,  which  every  body  explained  to  be 
the  will  of  God  that  it  should  be*  found,  and  the  noise 
of  it  was  he;ii  d  at  Lurrrne,  .t,  Villinj;.  and  in  nt  uiy  other 
places,  so  iuUi!.  tiiat  il  "as  believed  houses  h.id  l)cen 
overturned  ;  atid,as  the  Kini^  Maximilian  was  here  the 
Monday  alter  St.  Catharine's  day  of  the  same  year,  his 
Royal  Excellency  ordered  the  stone  which  had  MlentO 
be  brought  to  the  castle,  and,  alter  having  conversed  n 
loflfr  time  about  it  with  the  noblemen,  he  said  that  the 
prople  of  Ehsishcim  should  take  it,  anc!  order  it  to  be 
Inuu;  up  in  tiie  church,  and  not  to  allow  anv  bo<ly  to 
take  ?iiy  thinv^  lion>  ii.     I Inwever,  his  I'.xi  elU  nry  look 

two  pieces  from  it,  of  which  be  kept  one,  and  scot  the 
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other  to  Uic  Duke  SigjisnioiiiJ  of  Austria,  and  lUcy  spoke 
a  eriaL  deal  aLioui  iliat  bioiic,  which  thty  »usj)ei)decl  in 
tb«  cboir«  where  it  »ti)l  a  ;  and  a  great  many  people 
OUne  to  ace  it."  Accurdiiig  to  Truhcmtuty  it  tell  with 
go  mncb  viotBiice  ttau  it.  brake  into  two  pieoe9»of  wtiicb 
onlf  the  mottcoariderable  wa«  lutpended  in  tbe  cbnvch. 
Paul  Lung  de\Qr\\iCi  I's  trmn  a  <  oik  spoiicling  lo  that 
of  the  Greek  Delta,  wuh  <i  inan^ulu!  [joini.  Both  of 
these  writers  lived  at  the  piriod  wl  n  ii  iiuy  ;>ssi^;fi  lo 
Uic  deaceot  of  this  remarkable  mas» ;  and*,  although  their 
naUMt  are  fast  hastcDio);  to  obscurity-  it  behoves  tti  to 
obacrvfi)  tbai  Tritiicmitts  yielded  to  fev  of  iiis  €onMm> 
poniiec  in  iabour  md  leamiii);,  and  that  Langi  though 
a  Benedictine  monk,  travclluil  ■i^ut's-  of  fiisturic?.!  nid- 
nutnents,  ami  had  the  caitdL»ui  rui  i  liuldnes*  to  drr^iigu 
the  licenst-  ol  lAv:  K^Muau  (".lu-iui.c  c,(.rjjy,  while  he  ap- 
pUaded  the  inccpcndciice  ul  Luihcr  and  Melancthon. 
we  may  add,  that  Maximilian,  who,  shortly  after  this 
periodi  wis  eiemed  to  the  imperisl  digiiitf»  to  a  Re-« 
■eripCi  deled  Attf^urg,  Norember*  19, 150S,  expressly 
refers  to  the  stone  in  question,  as  havirifj  fallen  in  nn 
open  field  before  him,  when  he  commaHdcd  the  mv 
which  he  had  levied  against  titc  French;  and  Uai, 
arailing  himself  of  the  apperentljr  mir«colou>  event,  he 
exhorted  (he  OennDB  to  •  turn  cfuaade  agaiost  tlie 
Turks. 

During  the  FrBncb  Revoltttioii,  thit  largo  meteorite 

was  found  sliJI  suspended  in  the  church,  but  it  weigher) 
only  171  lb.  The  French  removed  it  to  the  National 
Library  at  Colmar,  and, notwithstanding  the  many  Irafj- 
mcots  which  have  been  detached  from  it,  tbe  mass  still 
weighs  150  lb.  A  large  speeineii  is  preserved  in  the 
Cabinet  of  the  Parisian  MaNOm.  another  in  the  Impe- 
rial Cabinet  at  Vienna,  and  we  hare  teen  another  atnall 
fragment  in  the  valuable  and  interesdng  eoneetion  of 
Robert  Ferguson  of  Raith,  Esq. 

The  Ensishcim  stone  is  of  a  schistose  texture,  of  a 
slate-grey  colour,  and  composed  of  small  shining  parti- 
cles of  granular  portions  of  a  whitish-grey,  blended  with 
thin  iaminx  of  u  slate^grey  fistUe  substance  of  grains 
or  giobales  of  pare  iron,  and  ^  g rejr  and  ahlning  mU 
pliuret  of  iron  and  nickel.  The  cross  fracture  is  very 
unequal  and  the  longitudinal  waving,  in  the  direction 
of  the  laminz.  and,  at  the  same  time,  tough  and  harsh. 
Such  parts  of  the  outer  surface  as  remain  entire  are 
coated  with  a  blackish  vitrified  crust.  It  gives  no  ar- 
gillaceous odour  by  instiffiaiion ;  and,  under  the  blow- 
plpcithe  grey  portions  become  black,and are  converted 
into  frit  Its  sprcific  gravi^  n  S  S3,  and  its  analysis 
yielded  to  Vauquelio, 


Sllicn 

S6, 

Lime 

Magnesia 

l«. 

Oxide  of  iron 

30. 

Nickel 

3,4 

Sttlphar 

3.S 

105.S 

Its  principal  peculiarity*  thereibre*  is  iu  schisteee  tex* 

tare. 

Jannary  28,  1 496.  Marcus  .Antoniaa  Sabellicvs,  In 
tbe  second  vohrnic  of  tbe  Lyons  edition  of  his  works, 
(p.  341,)  mentions  the  fati  ol  three  stones  between  Ce> 

sena  and  Bi-rr  i  B  vifinius,  or  rather,  we  pre- 
sume, bis  contumaior.  reports,  tltat  a  shower  of  siooes 
fcU  near  the  Tillage  of  Mnokhergeo  in  the  course  of 


the  same  yciii,  'iiai  the  inhabitants  amused  their 
fancy  by  trrtcin  >;  f  -i  the  Allien  fragments  outlines 
»t  ihc  human  cuuiucnaocc  and  diadems. — 1501.  Ac- 
cording to  diflerent  chronicles,  showers  of  blood  ieU. 
in  seTeral  places^— 1510.  Id  the  Commentary  «f  Sa- 
rins, a  Carthusian  OKNik  of  Cologne,  mention  is  made, 
of  a  shower  of  large  stones  in  Lomb.ii  dy  ,  they  arc  de- 
scribed, probably  wiili  some  cxagjjcralioii,  as  lurder 
than  flint,  smelling  of  Sulphur,  i<c  Ilut  the  same  event 
is  more  particularly  commemorated  by  Caitian.  in  hii 
Treatise  De  Memm  Farieiaie  ;  for  he  informs  us  tliat 
bMween  Crsmaaco  or  Crema,  and  Milan,  and  not  far 
(Vom  the  river  Adda,  at  five  o'clock  In  the  eveniog, 
about  twelve  hundred  stones  fell  from  the  :iir,  one  of 
which  weighed  \  20  |b.  and  ;inotlirr  60  lb.  M.iiiy  were 
presented  as  curiosities  to  the  I'rench  fJoveriior  aiul  liis 
Deputy.  At  three  o'clock  m  the  afternoon,  the  ap- 
peared as  if  in  a  general  blaze,  and  the  passage,  though 
somewhat  ambiguous,  would  lead  us  to  Infer,  that  the 
fiery  meteor  was  visible  for  two  hours.  Like  many  of 
the  learned  and  unlearned  of  his  day,  Cardan  imitiedi* 
ately  connects  the  extraordinary  appearance  with  the 
political  transactions  of  his  petty  district.  Tin:  simc 
incident  is  noticed  by  Lconanlus  in  his  Mirror  of  Stones, 
and  by  Bondini  in  his  Theatnmlfturt,  The  following 
passage  is  extracted  from  a.  series  mf  Otunati^nt  on 
Affantfo/  Mtfery*  Aktetirohgyt  fce.  insdo  in  tbe  early 
part  of  the  16th  century,  by  Andrea  da  Prato  of  Milan, 
which,  thou)]^h  not  published,  have  been  repeatedly  co- 
pied iti  MS.  It  seems  to  allude  to  the  sauM  Occurrence, 
although  the  year  quoted  in  Hi  I. 

On  the  fourth  of  September,  at  the  second  hour  of 
tbe  nigbti  and  also  at  the  seventh,  there  appeared  in  tbo 
air,  at  Milan,  a  iviming  Irejirltb  such  splendour,  that 
the  day  seemed  to  have  returned,  and  some  persons  be- 
held the  appearance  of  a  large  bead,  which  caused  great 
wonder  and  fear  in  the  city  The  same  thing  happened 
on  the  following  night  at  the  ninth  hour.  A  few  days 
after,  beyond  the  river  Adda,  there  fell  from  Heaven 
many  stones-  which,  being  collected  at  Crcmasco,  were 
found  to  weigh  8  lb  and  even  i  I  Ih.  each.  Their  co- 
lour was  similar  to  that  of  burned  stones,"  Dr  Bossi, 
in  commenting  on  this  statement,  endeavours  to  account 
for  the  space  of  time  which  appcurs  to  have  intervened 
between  the  meteor  and  tlte  fall  of  stones,  by  supposing 
it  occupied  in  conveying  the  inteltlgenee  from  Crema 
to  Milao. 

1516.  In  the  year  Wan-ti,  of  the  dynasty  of  ^ing, 
in  the  IStb  moon,  on  the  35th  day,  at  Cbun-kbing- 
fbti.  in  the  province  of  ^.tchhonan,  there  was  neit 

thei  wind  nor  clouds,  when  the  thunder  rumbled  sud- 
denly, and  six  j^lohular  stones  fell,  o{  which  one  weigh- 
ed eight  pounds.  anotluT  fitieen.  a  third  twcMity-sevcn, 
the  smaller  not  more  than  a  pound  and  the  smallest 
of  all  only  ten  ounces  Ma  tonan-Un. — May,  1520, 
Stones  fell  in  Arragon.  Diego  dt  jSiiyiM.-«Aprtl  88, 
1540,  a  stone  Mi  in  the  Limousin.  Aenev.  de  St. 
jtmaf>lr. — BfUveen  1 5  10  and  IS 50.  Albiiius.  in  lit* 
Chroiiiclc  ot  .Misnia,  records  the  tall  of  a  Urpc  f  riu- 
ginous  mass,  in  a  lon  st  near  A'cuh'j/  Ijcuvccn  L':i]i5ii. 
•nd  Grimma,  in  Sixony;  but  Jonston  and  Ai'>erii 
write  .WwAo/rm  others,  A*aiii»*^-A'5i  See.  A  sp';ci- 
men  of  this  mass  is  still  to  be  seen  in  the  imperial  ca- 
binet in  Vienna.  Some  time  about  the  same  period, 
iron  fell  in  PitMmont  Mrreati  and  Sc(iUv:ir — Kj- 
vember  6,  1518.  Accon'in^  to  Spangcnberg  and  lio- 
naventure  do  8t  Amable,  a  blackish  mass,  accompar 
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nicd  with  a  red  substance,  like  coagulated  blood,  and 
with  a  louti  noi-51,  lull  ai  Manafeldt  in  TburiRgta.~ 
hl»y  19,  lS5'i.  I  roin  ihr  same  source  we  karn,  ttiitt 
a  »howcr  of  sioius  made  great  havoc  in  the  cnviront 
•f  Scblenaingcni  alao  iu  Tbaringk.  Tbat  thh  mt  not 
«  hall  ahower  it  obiriotis.  from  th«  circamitaiic*  that 
SpanKCfifierij;  rarrird  ^^veralof  the  stones  with  him  (O 
iLisieben. — 1  559.  h  ia  rtblcd  in  the  ICth  vol.  of  the 
Brritaw  Cs/// f fion,  and  in  Isiliuiiiifius's  Hisiory  of  Hun- 
gary, that  five  Btones,  said  to  be  preserved  in  ibe 
iresMirj  of  Vitnna,  each  of  the  size  of  a  man's  head, 
Mceedin^ly  heavy,  of  a  ni!»ty4nm  Golourf  and  emit* 
lioK  t  strong  »mell  of  Bnlphw,  fell  from  die  liwvei»» 
with  explosions  nrt  a  (In  adful  •  oncusston  of  the  air. 
at  Misroz,  in  Transylvanw. — Whitsuntide.  1560.  Red 
raiii  pt  Einlxlin,  Louvjiu,  .\c.  Fromond. — Dccemljcr 
24  1960.  A  liei'v  mc-t.c'>r,  und  red  rain  at  Liilchonnc. 
Mualit  Comi ».-^\liy  I7,  1361.  A  stone  fell  at  Eikn- 
boPfTi  in  the  Tori;aa.  Qrwer  and  dr  Baot^iUj  37, 
15110  Sienee  fell  n««r  O&tlnffen.  Aiv^-^olr  3«t 
1 58 1.  Between  one  and  two  o  clock  in  ihe  afternoon, 
a  stone,  welehint;  39  lb.  ot  a  blue  and  brownish  co- 
lour, and  \vhi(  h  »;ave  fire  witii  sttel.  fell  from  the  air, 
in  Thuringiai  with  an  explosion  which  lihook  the  earih, 
and  accompanied  bj  the  appearance  of  a  small  light, 
which  waa  avppowd  to  be  »  fire-baUt  the  beaveni  be> 
Ingv  in  other  ivepeete,  eenne.  It  aank  into  the  eoil 
to  the  depth  of  a  jrard  and  a  quarter,  tossed  up  the 
earth  to  twice  the  height  of  a  man ;  and  was  at  first  so 
hot  ihat  nobody  could  touch  it.  After  some  time  had 
elapsed,  it  was  carried  to  Dresden.  Binhard's  Chro- 
nUte  of  jyturtngia,  Oleariu: — January  9,  1583,  stones 
fell  at  CaairoviUari.  CmIo.  MrrcatU  and  Jmfienttij— 
Idee  of  January,  15SS.  Mercati  mentkme,  that  eomo 
of  the  inhabitnnts  of  Rosa,  in  Lavadie,  who  were  walk- 
ing on  the  nei^hbourinj?  heights,  in  serene  weather, 
observed  a  thick  black  cloud,  wiricli  exploded  near 
them  with  such  violence,  that  they  fcU  almost  sense- 
less to  the  ground,  and  that,  on  recovering  from  their 
alarm,  they  immediately  repaired  to  the  spot,  and 
found  a  alone  of  aboQt  90  lb.,  which  resembled  iron. 
—March  3,  1583.  A  stone,  of  the  aize  of  a  hand  gre* 
nade,  fell  in  Piedmont. — 1585.  A  atone  fell  In  Italy. 
Imfirraii. — December  3,  Ii86.  A  great  quantity  of 
red  and  blackish  matter,  which  burned  some  planks, 
and  was  accompanied  by  thunder  and  lightniiig,  fell 
at  Verden,  in  Hanover,  ^o/onton,  Senator  of  Bremen. 
— lone  9t  1S91.    Angelttatin  the  ^nnaU*  MarcMt,  and 

JUieee  afHrnit  that  aome  iarge  itonea  fell  at  Kitneradorf. 
— I59r.   A  ahower  of  blood  at  La  Magdelaine,  near 

Orlt  .  s  Leman,  in  Aouv.  Diet,  d'Hitt.  JSTaturelle. 
— March  I,  159fi,  stones  fell  at  Crevakorc,  Mittarelli. 
Sonic  time  in  the  course  of  the  sixteenth  centuiy,  and 
not,  as  alleged,  in  1603,  a  stone,  exhibiing  metallic 
veins,  is  reported  to  have  descended  in  the  province  of 
Valencia*  in  Spain.  CiMtea,  and  the  Juuitt  of  Coim- 
^tis  iheir  renurka  on  Attatotln^i  Meteorology — A«i- 
gitaii  1S18,  m  great  fell  of  atanoat  with  n  thower  of 


blood,  occurred  in  Styria.  D«  Hammer^l6l9.  Ame- 
tallic  mass  fell  in  Bohemia.  Kroniand. 

April  17,  1630,  the  £nipt.rur,  Jchaogirc,  in  his  Me- 
moirs written  by  liimself.  in  the  PersiiO  laiguage,  and 
tranalaied  by  Colonel  Ktrkpatricki  fnii  a»  oM  MS- 
tbvB  mlatct  the  iall  of  n  piece  of  neteoric  Iran. 

A.  H  1030,  or  16;b  yror  of  thr  reiyn  — The  fol- 
lowing; is  among  the  extraordinary  occurrences  of  this 
period. 

'  Early  on  the  30th  of  Furverdeen,  of  the  present 
yeai^*  and  In  the  Kaetem  qnarter  (of  the  heavens,) 
I  hem  aroae  in  one  of  the  filiagea  ot  tbv  Purgainan  of 
lallndber,t  each  a  great  and  traiftendona  noiae,  as  had 

nearly,  by  iis  dreadful  nature,  deprived  the  inhabitants 
of  the  place  of  their  senses.  During  this  noise,  a  lu- 
niinoub  body  (was  obs;  rved)  to  fall  frcjni  above  on  the 
«drth,  sugKesitng  lo  the  beholders  the  idea  that  the  fir- 
roament  was  raining  fire.  In  a  short  time*  the  nmse 
having  subsided,  and  the  inhabitaats  having  recovered 
from  their  elarm,  a  courier  was  dispatched  (oy  thrm) 
to  Mahommed  Syeed,  the  Aurnil|  of  the  aforesaid 
Pur,.unnah,  to  advertise  him  of  ttiis  pvent.  Tin;  Au- 
mii,  iii-iiLiiUly  nionriiini;  (his  horse.)  proccede^l  to  the 
spot  i^whcre  the  tuinttious  hody  had  fallen  )  Here  he 
perceived  the  earth,  to  the  extent  of  ten  or  twelve  guz.^ 
in  length  and  breadth,  to  he  burnt  to  such  a  degree, 
that  not  the  least  trace  of  verdure,  or  blade  of  graas  re- 
mained \  nor  had  the  heat  (which  had  been  commoni* 
cated  to  it)  yet  subsided  enurely. 

"  Mahommed  Syeed  hereupon  directed  the  aforesaid 
space  of  ground  to  be  du}^  up  ;  when,  the  deeper  it 
was  dug,  the  greater  was  the  heat  of  it  found  to  be. 
At  length,  a  lump  of  iron  made  its  appearance,  the 
li«at  of  which  was  so  violent,  that  one  might  have  sup- 
posed it  to  have  been  taken  from  a  furnace.  After 
some  time  it  became  cold,  when  the  Anmil  conveyed 
it  to  hiH  own  iiahit'jtion,  from  whence  he  aftennirda 

dispatched  it,  in  a  scilcd  bag,  lo  court. 

"  Here  I  had  (this  substance)  weighed  in  my  pre- 
sence. Its  weight  was  one  hundred  and  sixty  lolahs^ 
I  committed  it  to  a  skilful  artisan,  with  orders  to  make 
of  it  a  sabre,  a  knife,  and  a  dagger.  The  workman 
(soon)  repotted,  that  the  substance  was  fwl  malltable, 
but  nhivercd  into  ftite'-s  undrr  the  hammer.^ 

**  Upon  this,  I  ordered  it  to  he  mixed  with  other 
iron.  Conformably  to  my  onlers.  three  parts  of  the 
iron  qf  UghinlHg*  *  were  mixed  wiili  one  part  of  com- 
mon iron ;  and  from  the  mixtnre  won  made  two  wbreey 
one  knife,  and  one  dagger. 

♦*  By  the  addition  of  the  common  iron,  the  (new) 
substance  acquired  a  (fine)  temper;  I'l  Made  (fabri- 
cated from  it)  proving  as  clastic  as  the  most  genuine 
blades  of  Ulmanny,tt  and  of  the  South,  and  bending, 
like  them,  without  leaving  any  mark  of  the  bend.  I 
had  them  tried  in  my  presence,  and  found  them  cut 
excellently ;  as  well  (indeed)  as  the  best  genuine  labrea. 
One  of  these  sabres  I  named  XdttU  or  the  entter  i  and 
th«  other  Burk-ml$htf  or  the  Ughti^^g  nmtured» 


•  "  The  first  nf  Furvenleon  of  this  year,  (A.  H,  lO.iU,)  corr*»pcmlc(1  with  Satorfcy  the  37A  Of  Rubbj 
'.he  Ji>!h  ol  t'urverdecn  fell  on  the  36t"h  of  Jumad  ul  Oruvul,  or,  A.  D.  1620." 
A  purK<iniuih  is  aUnli«si«|  divWon*  of  aihttiaiy  enent.  Ths 


10^  miles  8.  B.  of  Ubore.' 
4  **  Auniil  it  a  SMBSgan  er  fisssi  aaaarinl 
«  •'AguatemtberlMittanayHd'* 
I  **  A  tolah  isabont  180  grains,  Troy  wai 
1  "literally,  it  did  not  irtandbe«w(hlhtt 

M  ThiacxpiciHon  is  equivalent  to  eur  teiin  .   

«  ne  asm  af  die  piam  bm  dcdgMd*  ■■  deiMgL'' 


ul  Afehirt 
htthe 


ntcndsBt  sT  s  dktriet* 


baft  fen  to  pieces." 
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A  poci*  compojed  and  presented  to  me»  on  this 

occabion,  tlic  following:  tetrastich. 
'*  This  earth  has  atuined  order  and  rcgolaritjr  through 

(be  Emperor  Jehanijire : 
0  In  iiii  time  fall  raw  inm  (mm  lightoiiig  t 
*  That  tran  was,  bjr  hit  irorM^bdaini?  aulhority« 

•»  Converted  into  a  dai>i^er.Li  knife,  and  two  sabres." 

Bui,  what  is  more  to  our  purpose,  the  Ute  Hon. 
Charles  Greville,  at  whose  request  Colonel  Kirkpatrick 
trmslated  the  foregoing  quotation,  has  remarked,  that 
tfM  Emperor  Jeban(;ira  was  not  a  prinM  on  wiioin  his 
CNdien  weuld  idlf  venture  to  ioipote;  and  that  there 
CM  be  fittle  prebabilky  that  an  Aamil  of  a  diatttet 
should  invent  such  a  story,  or  ■  to  pioduce  a 

substance  like  iron,  but  which,  i  -i  tiiki,  should  differ 
from  manufartun  d  irnn. 

Jantiary  10,  '633,  a  stone  fell  in  Uevnnshirc.  Humfth. 
—April  9,  1638,  stones  f  II  n<-,\r  Uatford.  tit  Berksliire. 
Graf  Mf^tlccember  6,  1631.  The  foliowiag  leucr 
from  Cnptain  William  Badity.  ia  inaerted  ta  the  flnt 
Tolumc  of  the  P^ilosoptlical  'I  mn^artions.  "  The  6th 
of  December,  16! I,  iicinv,'  the  Gu  f  of  Volo,  riding 
It  anchor,  about  ten  of  the  clock  that  night,  it  began 
to  rain  sand  or  asheSi  and  continued  till  two  of  the 
clock  next  morning.  It  was  about  two  inches  thick  on 
Ute  deck*  ao  that  we  cast  it  Ofverboard  with  ahoTels,  •» 
we  did  aoow  the  day  befiire  :  tlie  qaanUty  of  a  btuhel 
we  brought  home,  and  presented  to  several  friends,t 
especially  to  the  Misters  ol  rrinity  House.  There 
Was  in  our  company,  Captain  John  Wilds,  Commander 
of  the  Dragon,  and  Captain  Anthony  Wittts,  Com- 
mander of  the  Elizabeth  and  DorcB<i.  There  was  no 
wind  atirring  when  theae  aihea  fieU  i  it  did  not  fiUi  oa« 
If  b  tiK  places  wlicre  we  were,  but  likewise  in  other 
parts,  as  ships  were  coroinf*  from  St.  John  d'Acre  to 
our  poii :  they  being  at  that  time  a  hundred  leagues 
iixim  us.  We  compared  tiie  aalMe  togetbcri  sad  fband 
them  both  one." 

October  37,  1634,  stones  iell  ittthe  Charollois.  Mo- 
fAnf<>-June  21,  1633.  Frmunco  CarUt  a  l«amed> 
and  highly  respectable  gentleman  of  Verona,  reporta 
the  (aJJ  of  a  lar^'c  stone  at  five  o'clock  in  the  cvcnint». 
It  was  preceded  l>y  a  i^real  mass  of  flame,  which  tra- 
vel »cd  ihe  l>av;o  di  Garda  wit  i  m,  u  velocity,  that  the 
eye  could  scarcely  follow  its  motions,  illuminated  all 
the  eoaatry  in  the  path  of  its  passage,  shaking  the 
fcoases  wKh  Its  load  explosion,  and  aligiitiag  on  the 
Rtonads  ef  the  Benedictine  monks,  under  the  town  of 
Vago,  about  six  Italian  miles  trom  Verona  Next 
mominj;  there  was  found,  on  tlie  spot  on  which  it 
had  alighted,  a  stone,  invested  with  a  black  and  chan- 
ncUed  cruat,  which  had  penetrated  about  a  yard  in-.o 
the  soil,  and  was  biohen  into  scvenil  pieces  the  larg 
est  of  which  was  of  a  cubical  form,  of  nearly  a  yard 
and  a  half  on  every  side.  «f  the  eoloar  of  ashea,  giv- 
ing oif  m  offensive  odour  of  sulp^vir,  aiirt  haviiii;  mi- 
nute painclcs  of  iron  dissemiiiaitd  ihroui;h  its  sub- 
stance 

Satnrday*  July  7,  1^35.  During  a  violent  «torm.  a 
Mnic,  wctfching  about  il  oz  fell  t  Calcc  in  V'l- 
cenitne  territory.  VoKmitTi  — Mtrch  6,  Ift36.  Dur- 
ing a  perfectly  serene  sky,  a  large  ttone  fell,  with  a 

loud  crash,  between  S;iKan  and  the  village  of  Dubrow, 
ii»  Silesia.     Il  was  covered  with  a  crust,  had  inicrnal- 


ly,  the  appearance  of  a  metallic  stag,  and  seemed  as  if 
it  had  been  acted  on  by  fire.  Lucat.  Setchiche't  Chron. 
Cluver.  Gcugr  — 1638.  Red  rain  at  Tourney. — Novem- 
ber 39,  1639,  (not  1639,  nor  1637,  as  mis-quoted  by 
aome  writersO  ia  the  third  Soctioa  of  iko  Second 
Book  of  kis  Pfaysiee*  tlm  cetobraled  Oawendl,  whoso 
aixuracy  and ' veracity  will  not  be  readily  impeached, 
states,  that,  at  ten  o'clock  in  the  monaiig,  a  stony 
mass,  :  uiU  d  as  a  ihundi  r  sionc,  was  seen  by  three 
creditable  witnesses,  to  tall  on  Mount  Vaision,  one  of 
the  Maritime  Alps,  when  the  ground  was  covered 
with  sooar*  and  the  sky  perfect^  serene.  The  spot  is 
indieatod  as  lying  iMtwoen  the  small  towns  of  Ouil- 
laumes  and  Feme,  in  Provence.  Many,  for  a  great 
way  round,  heard  the  explosion,  but  only  three  indi- 
viduals saw  the  fire-ball.  The  i;  which  preceded 
it,  they  compared  to  the  repealed  discharge  of  artil* 
lery;  but  two  of  the  concussions  were  particularljr 
tremeadous ;  and  the  revertaeratioa  of  tlio  Ust  was  im- 
medteiely  fbitowcd  by  a  ranMing  noise,  like  the  beat* 
ing  of  foiir  or  five  drums,  when  a  flaming  clrclr,  of 
varied  hues  and  apparently  of  lour  feet  in  diMiirtcr, 
pasicd  bulbn:  tin:  eyes  of  the  spectators,  accomp^iiiud 
Milh  a  loud  hissing,  like  ttiat  of  fire-works,  .md  vrith 
a  strong  sulphureous  odour.  So  far  as  muld  be  con- 
jectured, it  had  rushed  on  their  view  when  at  the  dia* 
taneeof  only  a  btmdred  paces  Iron  tlielr  perseni ;  and 
they  saw  it  strike  the  ground,  like  s  hhck-hird  with 
white  spots,  and  smoke  issue  fn,m  the  place  where  it 
fell,  which  vii',  not  li.  V  ,,,,!  thirty  paces  from  their  own 
sutioo.  The  not^e  which  ensued  on  its  striking  tbo 
ground,  was  compared  to  the  filing  of  musketry.  The 
inhabitanis  of  both  towns  Socked  to  the  soioidBg 
scone,  and  faond  a  hollow  of  neariy  one  fbet  wide* 
and  three  in  depth,  the  snow  being  melted  for  five  fbet 
round,  and  the  earth  and  small  stones  obviously  cal- 
cined. In  the  bottom  of  the  hollow  was  found  the 
stone,  about  the  sise  of  a  calf's  head,  but  rounder,  and 
more  approaching,  in  form,  to  that  of  a  man.  It  was 
of  a  dark  metallic  coloor*  estremely  hard,  and  weigh' 
ed  S4  Provenfal,  or  as  ParislBn  pounds,  Its  speerac 
gravity  being  to  that  of  common  marf-lc ,  as  t ;  to  M 

Mons.  Irnm,  not  only  mis  dates  tiic  year  and  tUy  of 
t  h  1^  :i  PP'  jrmir  livit  -jijci  t  ti  ;i t  sfiLTui  i  h  imself  saw  it; 
whereas  that  piuiosopher  expressly  says,  ifiie  cum  abn- 
»em. 

Aagast  4,  1643,  a  stooe,  weighiog  4  lb.  fell  beiwam 
Weodbridgo  and  Aldboroagh,  in  Somlk  <9r*ir. 

Ifi43,  or  1644  Stones  fell  in  the  sea,  Wurfhabi. — Jan. 
23.  or  24,  Ifi45   Red  rain  fell  at  Bois-le  Due— -Oct.  6, 
I6  i6    Red  rain  at  Hriis  -u  ls      Kronland,  tVrndelinua 
¥>■><  18.  1647.    A  stone  fell  near  Zwickau.  Srhmid-^ 
AuL'Ust,  1647.  Stones  fell  in  the  bailliage  of  StolzenaQj 

io  Westphalia.  OUh.  wAs.— Betsreen  1M7  and  Ifi54»  a 
stone  fell  Into  the  sea.    tnammutf  MUte-Bnm^An- 

pust  6,  1650.  We  find  it  mentioned  in  Senguerd's  /'Ay- 
tical  KxcrclialionafihAt  a  stone  ft-ll  at  Dordrecht-— .M«rch 
30,  1654  Tliomas  liart'iolirmi  adverts  to  a  shower  of 
stones,  in  the  iiland  of  Funcn,  in  Denmark.  A  large 
stone  fell  at  Warsaw.  Pft.  Borellu*.  A  sm-ill  sione  fell 
at  Milan,  and  killed  a  Franciscan  mon^.  Muteum 
roOmom.— Jane  19,  or  31,  1668.  A  frreatfall  of  atones 
near  Verona.  Vatianirn.  \f .v.fnari.  and  CarH  Fritn 
a  book  which  was  printed  at  Paris,  in  167:^,  and  which 


Thr  noet  ts  named  in  the  original :  but  the  name  is  not  neifecUy  legible.' 
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bM  ROW  beoMne  very  sciree,  entittedi  Gmvenathtu 

tirien  dt  I'.lcadfmk  de  Mont.  I'jibbi  Buurdelot,  c.nccnani 
diverges  lechrrchc*  et  obttrvationa  fihytiquet,  pai  Ic  Sicur 
Lc^alloi^,  wc  make  the  ensuing  cxtnict : 

One  of  tlio  members  presents  a  frat^ment  of  two 
stonei  which  fell  near  Verona,  oncofwhicb  weighed 
600  pound*,  and  (he  other  SOo  pouiKlt.  These  slones," 
ho  tafi,  "  fell  during  the  nightt  when  the  wetthcr  wai 
quite  mild  and  settled.  They  seemed  to  be  all  on  fire, 
and  came  from  above,  but  in  a  slanting  direction,  and 
with  a  tremendous  noise.  This  prodigy  ternhly  alarmed 
three  or  ioor  hundred  eyc>wune&st:s,  who  were  |>u<izli;d 
what  to  think  of  ic.  These  stones  fell  with  such  ntpidiiy 
lhat  thej  formed  e  diteht  whichi  after  the  noiae  and  flame 
bed  ceuedf  the  tpeetatort  venmred  to  «|>proech,  and 
exuntinc  them  more  nearly.  They  then  sent  tliem  to 
Verona,  where  they  were  mpotited  under  care  of  the 
Academy  ;  and  that  learned  body  sent  fraf^mcnts  of 
them  to  dlBcrciU  places.  This  account  induced  the  So- 
ciety to  consider  the  fragment  in  question  with  particular 
attentioii ;  and  tbey  remarked  that  it  was  of  a  yellowiati 
Golottrt  TCiy  easily  reducible  lo  powder,  and  that  it 
ameOed  of  sulphur."  In  the  conrao  of  esaminini;  one 
of  these  stones,  M.  Laugier,  pro&aaor  of  pharmacy  at 
Paris,  delected  in  it,  by  aooana  of  the  cauatic  alkali]  the 

presence  of  rlirome. 

February  27,  16"!.  Stones  foil  in  Swabia.  GUb.  An. 
— >16r3.  Some  stones  Icli  in  the  fields  near  Dittlingiand 
were  deposited  iu  the  museum  ofBrackenhofer.  Leonar- 
dti9  tfe  Oemmky  aod  Memarte  detia.  Stcleta  Coiomhmla 
.FfofYfifftw.— October  6,  1674^  Scheuaer  affixes  this  date 
to  the  descent  oftwolar^^e  stones  in  tlie  canton  of  Ola- 
rub.— lit  twee  n  1675  and  iri77,  a  stone  fell  into  a  fish- 
ing boat  near  Copinslia,  in  tlic  Orkneys.  Wallace's  .'ic 
eoum  qf  Orkney,  Gent.  Mag  "  The  air  and  clouds 
beret"  MysOr.  Wallaoe,  •<  by  the  operation  oftbeauoi 
do  sometimes  geocme  aeYetal  tbinga )  as  aomo  fears 
since,  some  fishermen  fishing  half  a  league  from  land« 
over  ai;aiii5i  Copinsha,  in  a  fair  day,  there  fell  down 
from  the  air  a  siouc  about  the  bigness  of  a  foot-ball, 
which  fell  in  the  middle  of  the  boat,  and  sprung  a  leak, 
to  the  threat  danger  of  the  lives  of  the  men  that  were 
in  it)  which  could  be  no  other  than  some  sabetance  ge- 
nerated in  the  cloud*.  The  stone  was  like  oondensed 
or  petrified  clay,  and  was  a  long  time  in  the  custody  of 
Captain  A'idrtw  Dick,  at  that  lime  Reward  of  this 
couuuy  i  ai.d  Captain  Uick,  wiio  is  yei  alive,  told  me  he 
gave  it  to  the  late  Earl  of  Glcncairn."  Fi  om  these  par- 
ticulars, Me  can  cntcruin  little  douht  of  the  facti  however 
much  wc  may  be  disposed  to  smile  at  the  Docior*s  ft* 
cility  of  iheorieing. 

March  S6,O.S.  1676.  About  an  hour  and  three  quar« 
ters  after  sun-set,  a  fire  ball  was  scon  to  proceed,  as  if 
from  Ualmatia,  passing  obliquely  over  Italy  with  a  hiss, 
ing  noise,  and  exi'lodin^  to  the  south  south-west  of 
Leghorn  with  a  terril>le  report.  lis  fragmenu  are  said 
to  have  fallen  into  the  sea,  with  the  same  sort  of  noise 
as  when  red  hot  iron  is  extinguiahed  in  water.  Its 
greatest  altitude  in  the  sooth  aooth-eaat  at  Bolof^na,  was 
38".  and  its  greatest  at  Siena,  in  the  north  nonli  west, 
was  Sb"  On  one  side  of  the  country  it  seemed  to  be 
niai  ly  vertical,  at  Rimini  and  Savigniano,  and  at  Leg- 
born  on  the  other.  Montunari,  professor  ot  mathema- 
tics at  Bologna,  who  published  a  treatise  on  thispheno- 
menon,  eonjeclures  that  the  meteor  roust  have  moved 
at  the  rate  V  at  least  1  6(j  mites  in  a  minute.  Its  app^- 
rent  magnitude  at  Bologoa  cxcoedcd  that  of  tb«  foil 


moon  in  one  diameter,  and  waa  above  half  as  hi^  agam 

ill  the  other.  Dr.  lialley  has  condensed  the  substance 
(it  Montanari's  Report, in  No.  cccxii.  ut  the  P/itl<jiotihical 

Jruniaclionf. 

May,  28,  1677.  Many  siony  masses,  supposed  to  have 
contained  particles  of  copper,  are  said  by  Balduinusi  in 
his  Appendix  to  the  AikctUtmea  Muvrt  Ctsrweenieif 
for  1677,  to  have  ftllen  neer  Ennewlorf,  in  Saxony 

Janusry  13,  I6S3,  a  mass  of  stone  or  iron  fell  near  Cas- 
trovillari,in  Calabria.  Mtrcati. — March  3, 1683.  A  stone 
(ell  in  P.fdmont.  Id. —  I6S9.— Red  dust  tell  at  Venice, 
Jtc.  i'aUsmcri. — Jan.  3,  1697  In  Soldani's  catalogue^ 
published  in  the  9th  vol.  of  the  f)ftmaemn*  o/  the  Aca^ 
demjf  ijf  Scieneea  at  SietUt  stones  rasembUng  those  al* 
ready  described  are  said  to,  have  fiillen  at  Pentolimts 
near  Siena. — May  19,  1696.  Scheuzer,  in  his  Mttynit 
Uutory  of  Swtlzerland,  informs  us  that  a  black  stone 
ft. II  from  the  atmosphere,  with  various  explosions,  near 
the  village  ot  Waliring,  io  the  canton  of  ficrne,  and  that 
it  was  transmitted,  with  an  account  of  the  circumstan- 
ces, to  ttie  public  library  at  Berne.  It  is  doubtful, 
however,  if  the  stone  preserved  in  that  repository  is  tho 
same  which.  feUn-iJune- r»  1706,  a  atonoi  weiehins 
72  lb.  is  said  to  have  &llen  near  Larlssa,  in  Ma^^oonia. 
It  was  observed  to  proceed  from  the  north  with  a  loud 
hissinp;,  and  enveloped  in  a  small  cloud,  which  explod- 
c<l  with  a  tremendous  noise,  discharging  a  stone,  wiiich 
had  Uic  appearance  of  iron  dross  and  the  smelt  of  suU 
phur.  Lucaa. — May  Sand  6,  1711.  Rediein  atOrsioiin 
Sweden,  del.  iMer.  Skte,  A  gelatinous  matter  fell 
with  a  globe  of  fire,  in  the  isle  of  Lethy,  in  fndia.  Sar> 
chrwir:. — Aprils,  t7'9,theri'  fcllintothe  Atlantic  Ocean, 
in  Ai""  Lai  N.  and  322"  it,'  Lone;,  from  Pans,  a  shower 
of  sand,  wtiich  lasted  from  ten  o'clock  in  tlie  evening 
till  one  o'clock  of  the  afternoon  of  next  day.  Ii 
preceded  by  a  luminous  meteor.  The  wind  was  then 
cast  aeoth<oaat.  The  captain  of  a  vessel,  and  all  the 
crew,  ceniiled  the  fhct  to  Father  Feaillte,  w;>o  pre* 
scnted  a  specimen  of  the  sand  lo  the  Anadeniy  of  S  i- 
enccs.  It  had  the  appearance  of  common, 'lui  vei  >  tine 
sand.  June  5,  1722,  stones  fell  near  Sthefibs.  in  Krei- 
sengen.  Meithrlbrck — June  33.  1733  Dr.  Kosl  {,Bre*- 
iav  Collect.)  relates,  that  at  two  o'clock  in  the  after-  > 
0000)  the  weather  being  then  calrot  there  was  seen  ai 
PlesfcowieK,some  miles  from  Relchsudt.ln  Bohemia,  a 
small  cloud,  from  which  several  Iar!;;e  and  sm  ill  stones 
were  projected,  under  loud  explosions  but  witnuui  any 
li^,'hlning.  These  stones,  which  weic  bhirk  on  the  out- 
side, had  internally  the  appearance  of  metal,  and  exhal- 
ed a  siiong  sulp'iureous  odour.  Twenty«five  of  them 
were  collecud  in  one  place,  and  seven  or  right  in  ano- 
ther. This  uistanee  is  likewise  noted  by  Stupling,  de 
I'Suvia  l.ufiidia — July  22.  1727  S.oiics  fell  at  LiLis- 
ehii  z,  in  Bohemia  Hiifliiii^  —  1  "3  I .  I'uicd  meul  fi  II  at- 
l>t  ss;iy.  Hallry  — AU(rust  18,  I7.JB.  S'ones  ftll  near 
CarjKninis.  Canti/lort  — Oct.  25,  1740  S  ones  fell  at  R  js- 
grsd.  Gilb.  An — 1  7  lo,  or  17-11.  A  lar«e  stout  tell,  du- 
ring  wiuter,  in  Greenland  Kgrde — 1743  Sienesfcilat 
LiboschilE,  in  Bohemb  Sti/iHng. — 1744.  Red  rain  at 
San  Pielro  d' Arena,  near  Gmoa.  Rhfiard — ()  io1><  r  12, 
I7i0  M.di-  Lalandc,  the  r-clvl>rjt'-d  ;istrni.onu  r,  iidoriirs 
us  that  a  loud  noise  was  heard  in  Lfiwer  Normandy.  *nd 
lhat  a  vfrv  I  trre  mass  of  stone  fell  at  Niort,  in  the  vi- 
Ctfl'tv  ol  C<Mit;in(  cs. 

May  se,  l7«l,  at  six  o'clock  in  the  evening*  a  re- 
narkablc  fira-heil  was  oh^rrved  near  Hreschloai  in  the 
dteriet  of  Agram^  In  Upper  Selavonia.  According  to 


Diqifizcd  by  Cooc^le 


MJSTBOfiXTlB. 


135 


Mr.Stote,an  intelligent  ntartluti  atluhcd  to  the  Im* 

perial  Cabinet  of  Vienna,  this  meteor  bunt  Munder  into 
tvo  parts,  exhibiting  the  appearance  of  twitted  chaini 
of  fire,  accompanied  with  smoke,  rushing  down  with  a 
dreadful  explosion,  and  with  such  force  as  to  shake  ihc 
earth.  The  larger  fragment,  whicli  weighed  71  lb. 
took  to  the  depth  of  three  fathoms,  and  made  a  breach 
«f  tiro  feet,  rouod  which  the  soil  waa  greoiish,  and 
Memedto  be  acorchcd  with  fire.  The  oiber»of  ooljr 
16  lb.  weight,  felt  in  a  ncadow  at  3000  peeea  frotn  the 
first,  and  mode  an  opening  of  four  feel  wide.  Titc 
largest,  which  consists  of  native  iron,  and  presents  on 
its  surface  the  most  evident  marks  ol  fire. is  preserved 
in  the  liiiperiai  Cabinet  of  Natural  Curiosities  at  Vien- 
Ds,  with  ail  oflirial  auesiation  from  the  consistory  of  the 
Ushopric  of  Agram,  who  interrogated  MTeral  qro-wit- 
MiMt.  A  great  many  people  in  tliatpaft  of  the  ooon- 
try  heard  the  explosion,  and  likewise  saw  some  fiery 
body  fall  from  the  sky,  ihough,  on  account  of  the  dis- 
tance, tlicy  could  not  determine  the  precise  spot.  Dr. 
Cbladni  and  Dr.  Noehden  mention,  that  they  saw  the 
larger  mass  in  the  Vknoa  museum  i  end  (tlw  iMlBr  re- 
marks, that  it  is  not  smootli  and  eveo  on  the  ontaidet 
twt  rough,  with  depreteiont  and  pnitabevuices,  and  des« 
tituie  of  the  vitreous  panicles  observable  in  the  cavi- 
ucs  of  the  Siberian  iron  Klaprotb's  analysis  gave  of 
native  iron  96.5,  and  of  nickel  3.5— a  composition 
nearly  identical  witli  the  specimen  of  native  iron 
brought  bf  HomboUt  from  tbo  piwrfaco  of  Darangot  in 
Mexico. 

January  IT59.  A  etone  fell  at  Bich«tadt»  in  Germany. 

Cavdh  — July  3,  1753.  Four  stones,  one  of  which 
weighed  13  lb  fell  ai  Slikow,  near  Tabor,  at  eight 
o'clock  in  the  evening,  when  the  air  was  trancjuil.  and 
the  sky  Utile  shaded  with  clouds.  Their  iall  w.ts  pre- 
ceded by  three  loud  and  proloni^cd  pcab,  like  the  dis- 
dHurge  of  ertiUety.  The  people  in  the  fields  fled  ior 
terror  to  tbetr  faonsct,  or  climbed  op  Into  the  trees  ( 
and  a  sheplierd,  who  applied  his  hand  to  one  of  the 
stones  after  ii  had  fallen,  fell  it  very  sensibly  heated. 
A  fragment  of  one  of  them  was  distinctly  labelled  in 
the  jBomi.in  CMllectinn,  with  the  additional  anootation, 
Quefivgr?!  ;  -Mi-,  JuliU  1753.  inter  tonUma,  t  calo 
ptukae  eredutuiTea  qmdam  auenmt.  The  expression  of 
eredaSortt  quidam,  may  be  alleged  to  invalidate  the 
purpfirt  ol  the  label,  yet  it  deserves  to  be  remarked, 
thai,  in  regard  to  the  present  subject  of  our  in(|Uiry. 

,v  ,s  !  )rm«  rly  accounted  the  credulity  of  the  vul- 
gar, may  now,  on  sweral  occasions  at  least,  be  construed 
BCD  probability,  if  not  into  nutter  of  fact,  that  Stepling 
leperted  tbe  fi^enomenon  only  iheyear  after  it  is  slated 
to  hire  tnlcen  place ;  snd  that  the  late  Hon.  Carles  Gre- 
villc,  who  procured  the  identical  spcrimen  from  the 
Btj-Tiian  collccnon,  and  Mr.  Howard,  found  il  to  coincide 
L>  roniposiiion  with  otiior  ntmoaphcrie  stones;  kit  its 
•uuUysis  gave* 
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(ts  specific  grmvity  is  4.28.  Another  specimen  is  depo- 
sited in  the  Imperial  C<''inei  of  Vienna. 

Stptember*  1743  We  have  next  to  dirrct  oar  st- 
tuiioa  tonnotber  report  of  M.  de  ■Laiiodoi  ioeertod  b 


the  Hiatorical  Jllmanatk  qf  Bremtf  br  I75d.  About 
one  o'clock,  P.  M.  when  tbe  weather  was  very  hot,  and 
very  serene,  without  any  visible  trace  of  a  cloud,  a  very 
loud  noise,  like  the  discharge  of  two  or  three  cannons, 
was  heard  wiiliin  the  circumterence  of  six  leagues,  but 
for  a  very  short  duration.  Tliis  noise  was  loudest  in 
the  Dei|{hbourhood  of  Pont-de-Vcsic  ;  and  at  LiponaSf 
a  village  three  leagues  from  the  last  mcnticaed  plecei 
it  win  even  nftcoropsnied  b^  a  hissing  like  that  of  • 
cracker.  On  tbe  same  evening  there  were  found  two 
blackish  masses,  of  a  form  nearly  circular,  but  very  un- 
evrn,  which  had  tallcn,  the  one  at  Liponas,  aad  the 
other  at  Pin,  into  ploughed  ground,  and  sunk,  by  (heir 
own  weight,  to  half  a  foot  beneath  the  suriitcei  Qoe 
of  them  weighed  about  SO  lb.  and  a  fraencnt  of  the 
other  weighing  Hi  lb.  was  preserved  in  the  cabinet  of 
M.  Varenne  de  Beost,  at  Dijon.  The  basis  of  these 
musites  resembled  a  greyish  trap,  and  was  very  refrac- 
tory ;  and  through  the  substance  of  the  stone,  and  es- 
pc(  ially  in  its  fissures,  were  disseminated  some  ferrugi- 
nous particles  in  grains,  filatnents,  or  minute'  nodules. 
This  iron,  when  subjected  to  a  red  heat,  became  obe- 
dient 10  the  magnet.  The  black  coating  on  the  surface 
M.  de  Lalande  -ascribed  to  Ibsion,  induced  by  violent 
heat.  These  circumstances,  though  sliglilly  noticed, 
are  strictly  conformable  to  the  history  of  more  recent 
cases,  wliich  remain  to  be  detailed. 

July,  1753.  A  stone  fell  at  Terra-nuova,  in  Calabrisi 
which  weighed  7  oz.  Domin.  7ara— October  30,  1755. 
A  black  dnst)  like  lam^-blacktfiBll  in  Shethuid  between 
three  snd  foar  o'dock  m  the  afbsnwon,  when  Uie  sky 
was  very  hasy.  This  dual  smellcd  strongly  of  sulphur, 
and  covered  the  faces  and  hands,  and  t)lackencd  the 
linen  of  the  people  in  the  fields.  As  the  wind  blew 
from  the  souiii-west,  it  is  not  probable  that  it  was  eject- 
ed from  Hccia,  which  is  situated  between  iOo  and  6(iO 
niks  farther  north.  FMt.  7Vriw,  vol.  1. — ^Nov.  I5t 
I7S5.  A  red  sky,  and  the  fall  of  red  rain}  in  several 
countries.  .V<jv.  Act  Kat  Cur  t.  ii. — Oct.  9,  1763  Red 
r.un  ai  Clevea,  Utrecht,  &c.  Mcrcurio.  liutor.  I'jiu  — 
N  ov  14,  I7<i5  Red  iron  in  Picardy.  Richard. — End  of 
July,  )766.  When  the  sky  was  clear  at  AiberctOjin 
the  nci};libouriiood  of  Milan,  it  was  dark  and  cloudy  in 
the  directum  of  tbe  western  hills*  and  in  the  valley  to 
the  north}  with  flrequent  thunder  and  lightning.  About 
five  o'clock  in  the  evening,  when  the  peasants  Mere  dis- 
persed over  the  fields.  cng;agcd  in  their  rural  labours, 
there  was  suddenly  hcarxl,  not  only  in  Ali>ercto,  but  in 
other  places  at  a  coit»tderal)lc  distance  to  the  west,  and 
even  at  Modena,  an  unusual  noiaCf  like  the  discharge  of 
arUlleiyt  aucceeded  b;  a  whizsing  in  the  air,  like  that 
pfluduced  by  a  esnnon  bullet  when  powerfully  propel- 
led. The  Duke  of  MoUcnu's  gardener  even  believed 
that  a  cannon  oall  was  descending  into  the  garden- 
Others  either  did  not  hear  the  wiiizzint:;  noi^e,  or  had 
not  paid  attention  to  it.  In  Albereto,  however,  it  was 
not  only  heard,  but  a  tjody  was  moreover  seen  travers- 
ing tbe  air  with  great  velocityt  and  falling  abruptly  to 
the  earth.  To  some  of  the  disunt  bystanders  it  appear- 
ed in  a  state  of  ignition  \  but  to  two  ladies,  who  were 
within  a  mile  of  the  spot,  it  seemed  opaque  and  smoaking. 
They  insitnctive<y  clung  to  a  branch  of  a  tr<  c.  but  an 
ox,  which  was  near  them,  fell  to  the  <roun<l  truin  ter- 
ror. Tne  stum ,  which  diffused  an  odour  of  sulphur^ 
bad  penetrated  the  soil  to  iK-.s\rly  tho  dcptii  of  a  laihomt 
was  still  hot  when  taken  up,  and  had  the  appearance  irf 
a  tandAtoDe  of  gredt  weighii  of  so  imguikr  triangulyp 
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figureiwUh  Us  external  surface  uniformly  burnished  over 
with  bkdKiBi  if  fimn the  effoct  of  fif«.  Th*  panoo  who 
took  it  op  broke  it  into  pioeoit  •ml  th*  fngincitu  wero 

di«tributcd  atnong  different  people  in  the  town.  Father 
Troili,  wi)o  relates  these  circumstances,  as  they  were 
commutiicatcd  to  him  by  cyc-witnessCB|  and  particularly 
bjr  the  incUvidttal,  who,  with  the  assistance  ut  a  young 
petMlli^  flBttracted  the  stone  from  the  earth,  published 
ill  the  come  of  the  aamc  year  e  cnrioua  trsatiiet  cn- 
titiod*  IMta  CadMa  dl  m  9mo  MtArt*  ilaifllHMmciM*t 
Sec.  in  which  he  adduces  many  excellent  arguments  to 
prove  not  only  his  own  assertions,  but  the  truth  of  the 
general  doctrine  cf  the  descent  of  mcti  oriics  on  various 
occasions,  iiut  we  cannot  learn  that  the  reasoning  ot 
the  Jesuit  produced  much  impression  on  the  public 
nund  i  ami  oert^hilr  it  had  no  weight  with  nen  of 
■cieiwe.  At  die  distance  of  iialf  a  eeutttrr,  faowcver»  the 
book  has  been  eagerly  coveted  by  the  learned ;  and  a 
ccpy,  with  the  perusal  uf  which  we  have  been  politely 
fiivoured  by  Thomas  Allan,  Esq.  of  this  city,  belongs  to 
that  gentleman's  valuable  repository.  Vassalli,  in  his 
Phynco  Mcteonlogical  Letter*,  alludes  to  the  Tall  of  the 
Albereto  ttone ;  aod  Beccaria  tiliewiM  advetu  to  it  in 
the  portieript  of  hii  letter  to  Dr.  FraakUn,  eotitledi  Dt 
EUetricitate  Vmdiee,  having  apparently  procured  his 
information  of  the  fact  from  Fogliani,  bishop  of  Modens, 
a  highly  respectable  character,  r.i <  a  zealous  naiuialisi. 
—August  15, 1766.  Between  six  and  seven  o'clock  F.  M. 
a  small  atone  fell  near  Novellara,at  a  little  distance  from  a 

Btplar  that  waa  atrack  at  the  same  Uote  bj  lighunng. 
01  if  Trnli,  who  mentioaa  the  fact,  he  correct  hi  m« 
conjecture,  it  was  a  piece  of  the  bark  of  the  pophtf  vitri- 
fied by  lightning, — a  supposition  which  aecma  to  be 
scarcely  admissible. 

Sept.  13,  1768.  The  Abb^  Bachelay  acquaints  us, 
that,  about  half  past  four  o'clock  in  the  afternoon, 
theie  ai>pearc<l  near  the  caatle  of  Clievalerie,  in  the 
ndghbanrbood  of  LACi,  a  tnrall  town  in  the  province 
of  Maine,  a  stormy  cloud,  from  which  proceeded  a 
peal  of  thunder,  like  the  discharge  of  a  cannon,  which 
was  succeeded  by  a  son:  1  s  *  similar  to  the  lowing  of 
cattle,  aa  to  impose  on  several  people  who  heard  it,  in 
a  circuit  of  two  leagues  and  a  half,  but  unaccompanied 
with  any  perceptlhle  flaaw.  Some  reapers^  in  the 
parish  of  Pcfigiii,  about  tiitee  reagact  from  Liite^  on 
hearing  the  same  noise,  looked  up,  and  saw  an  opaque 
body,  which  described  a  curve,  and  fell  on  soft  turf  on 
the  high  road,  near  which  they  virere  at  work.  They 
all  quickly  ran  up  to  it,  and  found  a  sort  of  stone, 
nearly  half  of  which  was  buried  in  the  earth,  and  the 
whole  so  hot  that  it  could  not  he  touched.  At  first 
they  fled  in  a  penic ;  but,  oo  retDllnng  to  the  spot 
some  time  after,  they  found  the  mass  precisely  in  the 
same  situation,  and  sufficiently  cooled  to  admit  of  being 
handled  and  narrowly  <:  xcmiiiLd.  It  v^eighed  seven 
pounds  and  a  half,  and  was  of  a  triangular  form,  pre* 
senting  as  it  were  three  rounded  horns,  one  of  which, 
•t  the  momeot  of  the  fiitlt  had  entered  into  the  groundt 
and  «a«  of  a  gray  or  atlHCoioar,  while  the  rest  which 
waa  exposed  to  the  air  was  very  black.  When  the 
Abbft  presented  this  stone  to  the  Academy  of  Sciences, 
that  body  appointed  Messrs.  Lavoisier,  Fougeroux, 
and  Cadet,  a  committee,  to  examine  and  analyse  it|  a 
Usk  which  they  performed  with  nHMPe  care  and  aoeit- 
racv  than  M.  do  Lalande  bed  done  on  n  preceding  oe* 
caaiont  but  tbdr  trial  was  Umitod  to  an  integral  part 
of  tiM  «lMk|  c«MddM«d  M  1  hoawiteMona  rabaliMOi 


in  place  of  being  applied  to  each  of  llie  comiittieiil 
parta.   The  result  was 
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The  substance  of  tbe  stone  was  of  a  pale  aih-grey, 
^ckied  with  an  infinite  oumher  of  mmute  and  shining 
metallic  points,  vblble  through  a  magnifyhig  glass. 

The  thin  black  outer  coating,  which  seemed  to  have 
been  fused,  alone  gave  a  few  sparks  when  »m:ck  with 
s'ccl.  Its  specific  gravity  was  3  58  From  the  l'e\y 
small  fragments  of  this  raeteoriic  whicli  have  been 
preserved,  it  seems  to  be  nearly  allied  tu  xUo^c  from 
Benares.  The  committee,  verjr  unwilltng  to  allow  that 
it  coald  have  deaeended  from  the  air,  conjectured  that 
it  had  previously  existed  in  the  ground,  and  had 
merely  been  struck  by  the  electric  flash.  Tbt;  sini^u- 
lar  position  in  which  it  wab  found,  huwcvcr,  wiili  one 
ot  its  angles  inserti-d  in  the  turf,  was  most  likely  not  a 
permanent  one  :  and  really  with  respect  to  a  matter  of 
hct,  aobject  to  the  cognicaace  of  tbe  senses,  we  may 
believe  a  rustle  spectator,  in  preference  to  a  philoso- 
pher who  speculates  in  hia  closet. 

Another  stone,  of  nearly  the  same  composition,  ac- 
companied by  the  history  of  its  fall  at  Airi-,  in  Af.oia, 
was  presented  lo  the  academy  in  tite  course  of  tbe 
same  year,  by  M.  Gu&son  dc  Boyaval,  honorary  lien* 
tenant-general  of  the  bailliage  of  Aire,  to  which  was 
added,  by  the  younger  Sloraiid,  the  specimen  from 
Coutances.  According  to  the  academical  report,  these 
three  stones,  when  compared,  presented  no  difference 
to  the  eye,  being  of  the  same  colour,  and  nearly  of  the 
same  grain,  interspersed  with  mciallic  and  pyritous 
particles,  and  covered  with  a  black  and  ferruginous 
incrustation.  Their  common  aspect  did  not  convince 
the  academy  that  they  had  been  conveyed  to  the  earth, 
yet  the  coincidence  of  the  attested  circumstances  in 
three  places,  distinctly  separated  from  one  another, 
ami  the  rharacttrs  which  discriminated  them  from 
other  stoncH,  induced  the  learned  body  to  announce 
their  history,  ni^d  lo  invite  its  discussion. 

November  20,  176B,  A  stone  feil  at  Mauerkirchen, 
near  the  Inn,  in  Bavaria,  at  four  o'clock,  r. «.  which 
weighed  thirty-eight  pounds.  It  was  Of  a  triangular 
form,  and  eight  inches  in  thickness.  ti%  fall  wa!>  pro- 
claimed by  a  hiaiing  noise,  and  great  darkness  in  the 
air,  -and  it  pcncttaicd  iwo  feet  and  a  half  into  the  soil. 
Imhof,  in  GUb.  An. — A  detached  Ih^fmcot  is  preserved 
in  the  Imperial  Cabinet  of  Vienna,  another  in  the  Ore- 
viRtan  Ct^lection,  and  another  In  that  of  Robert  Per> 
guson  of  Raith,  Esq. 

November  IT,  1773,  the  Captain  general  of  Sara- 
gossa  dispatched  the  following  letter,  accompanied 
with  the  stone  to  which  it  refers,  to  Don  Manuel  do 
Roda,  Minister  of  State. 

In  November  last,  an  estraordtnary  occurrenca, 
said  to  have  happened  on  the  tfth  of  that  month,  in  • 
ploughed  field  at  Sena,  a  village  in  the  district  of  Si" 
gena,  was  the  topic  of  conversation  in  this  city. 

"The  sky  litiini;  ix  ir  cily  serene,  three  reports,  re- 
sembling those  of  cannojt,  were  heard,  and  followed  by 
the  ftll  of  a  stone,  weighing  nine  pounds  aod  OQO 
Qttnoo,at  a  little  disunce  from  two  labouring  men.' 
One  of  them  went «» toH  i  but  tbe  stroof  iniell  wbiqli 
it  eninad  atopfod  Mm  fbr  «  nMnMit. 
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^'Recovering  from  hU  surprise,  he  went  ncarrr, 
heaved  it  up  witb  bis  spade,  and  wailed  lill  il  was  suf- 
ficieDity  cold  for  him  to  cany  H  Id  the  ^«g^  wteK 
be  d«U««red  it  to  Iho  pricM. 

«*FnMB  inquiries  nada  iawwjktwlf  tftorwardt  «b 
the  spot,  and  amoi^  the  people  in  the  neighboarhood) 
it  appears  that  the  Doise  in  the  air  and  fall  of  tii«  Uooa 
ver«  not  acconqNUiBd  villi  lOf.  iMCB  or  with  Ugkt- 

-TIds  atone  is  still  preserved  in  the  Rojal  Collection 
Madrid.    ProfeMor  Proutt,  who  wm  allowed  to 
■MlfM  it,  on  cinildillwi  of  leaving  the  prindpal  portion 
aauweliMl  for  tbo  gratification  of  the  curioiiet  baa  fiii* 
Toured  the  public  with  several  particulars  relative  to 
its  texture  and  aspect.     When  delivered  to  Iilm,  it 
weighed  six  p«>uiids  ten  ounces.    Along  wiih  u  w^b  a 
piece  of  three  or  four  ounces,  the  only  or>e  rcmainint; 
flf  tbose  which  had  been  broken  from  it  by  itoe  irvqui* 
ittvc.    It  vat  inltrtpersed  with  spots  of  rust,  both 
fttcnMUf  and  iniocnailj,  owing  piooablf  to  iia  JMYing 
bean  Innorsed  in  water,  to  try  tM  effect  of  tint  Boia 
00  its  contposltion.    Its  shape  was  uii  irrrgular  oral, 
seven  or  eight  inches  long;,  four  or  five  tiroad,  and  four 
m  its  greatest  thickness.    One  side  was  flmtish,  a  lit- 
tle depressed  in  the  middle,  and  much  rounded  on  the 
adgoa.  ttappaarcd  to  have  bad  the  black  vitreous  crust 
common  to  stones  of  thia  kindt  liioagli  irom  its  fra- 
gility the  j^rrater  part  bad  fidlcn  oflTin  paailng  throug^h 
many  iiiruls.  □[id  receiTing  occasional  blows,  so  that 
noTte  rt ii^airit d  except  in  the  hollow  of  the  base,  and  a 
Jjuli.-  on 'die  tV.ces  ('!  tiic  pyramid.    On  examining  this 
crusi,  it  was  judged  to  be  the  cfTcct  of  heat,  powerful, 
ikoagli  Bomentary,  because  the  metallic  and  sulphu- 
fcoua  pattklaa  Imasadiataly  bcnaatli  tbo  crust  liad  not 
bad  tlmo  lo  cbange  colour,  or  oron  lo  loso  lhair  lustra. 
It  bad  the  porousness  of  an  aggregate  mass  of  arena« 
ccous  particles,  without  any  cement,  so  that  the  breath 
would  easily  pass  t!iM  i:p;li   :i  piece   held  between  the 
leeth ;  nor  did  it  give  sparks  with  steel,    its  colour 
was  a  iioiibrm  bluish- grey,  lika  that  of  a  black  sub- 
atauco^  cnligtaMned  by  a  white  ooa»  or  IHw  the  boo  of 
an  earthy  coaapound,  tinged  by  tlta  laast  osydaUon  of 
Iron.    The  rounded  oval  grains,  of  which  the  mass 
was  composed,  were  very  small,  the   largest  being 
scarcely  bigger  than  hempseed, 'among  which  M-ere 
sprinkled  metallic  and  sulphureous  particles,  charac* 
terised  by  that  light  tint  of  kupfemickel,  observable  in 
nHMt  meteorites.  The  adcroKope  ascartained  that  the 
aartbjr  graina,  so  far  from  hatrng  Iweii  fashioned  by 
the  iDovement  of  water,  were  globules,  rough  with 
crystallifH:  or  reflecting  points,  so  that  they  could  not 
"It  I  nrifounded  wUh  <  ommon  sand.    A  piece  of  about 
two  incbea  being  exposed  to  a  red  heat,  in  a  crucible, 
for  half    a    quarter  of  an  hour,  was  much  changed  ; 
fcr  (lie  aandy  globules  became  of  a  daiker  grey,  and 
the  mutallic  particles,  deprirad  of  their  lustre,  were 
sensibly  oxidized.  About  two  onneaa  ware  heated  for 
half  an  hour,  in  a  forge  fire,  which  converted  the  stone 
iriuj  .1  si  nii- vitreous  mass,  blackish,  slightU  porous,  and 
interspersed    with    globules  of  iron,  wl  uli   liad  not 
time  to  precipitate,  th<;iii^'ii   ii[i\v;M  d^,  of  10:  i  crrains  of 
segulos  were  collected  at  the  bottom.    The  magnetic 
iron  was  not  uniformly  mixed  in  the  mass,  as  some 
parts  yielded  33,  and  others  only  17  per  cent.  This 
iron  wus  cofnUned  with  nicliei.  In  the  proportion  of 
about  3  per  rent.;  but  no  nicVel  was  traceable  in  any 
ether  port  of  tb«  stone.   After  this  alloy  was  separated 
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A  fragment  kept  for  twelve  hours  under  water,  was 
taken  out,  covered  with  spots  of  rust,  wUch  diitio« 
guished  the  gtabs  of  alky  TraiD  die  auifrintroous  paril* 

das  with  which  they  were  forinarly  ctmfounded. 

September  19,  17T5.  A  stone,  which  is  still  preserv- 
ed III  the  Cabinet  of  Natural  History  at  Cobourg,  fell 
near  Hodach.  a  village  in  the  principality  of  that  town. 
Glib.  An. — 1775.  or  1776.  Stones  fell  near  Obnileza, 
in  Volhynia,  /d.— January  or  Feburary  1776,  a  great 
shower  of  stones  fell  near  Fabbriano,  in  the  terntory 
of  Santanaioglia,  tha  anciant  dochy  of  Camerino. 
AslMrnf  and  AmimMi^XTn.  Mr.  Blngley  relates,  in 
ihf  -T^  rr;'?    ifcfaztrte,  that  hc  has  In  his  posses- 

sion two  p;eces  an  atmospheric  concreiion,  which 
actually  dr  ^,i  ended  in  a  loud  peal  of  thunder  on  a 
meadow  at  Pettis  wood,  in  the  county  of  Westmektb, 
IrdaadL  Thay  weigh  three  ounces  and  a  half,  sod  are 
aapposadtohavo  fbnmcd  two'tliiids  of  the  whole  maai^ 
which  in  shspe  resembled  h  twopenny  hcart.cshe. 
"  At  the  instant  thn  rui^c  lump  desr.rr.drd,"  says  Mr. 
Biiigley,  "our  liule  vjllj;;e  envclo^jed  with  the 
fumes  of  "iulptiiir,  winch  cofitinued  about  six  minutes. 
To  its  descent  five  \Mtr  e  sses  are  now  living,  three  of 
whom  reside  in  Lomton.    U  lighted  upon  the  wooden 

Ct  of  a  harness,  called  a  stradla,  belonging  to  «  fitly 
wing  maoare  to  a  meadow,  and  broke  inio  three 
pieces.  At  the  same  iostaat  the  affrighted  beast  fell 
to  the  earth  under  her  load ;  as  did  the  two  eqosliy 
rifTri^j;hted  gassoons  (boys.)  the  drivers,  who  in  gaod. 
Irith  came  crying  to  me  with  two  pieces  of  the  stone, 
declaring  that  themselves  and  the  filty  were  all  murder- 
ed 6y  tUt  tiatnder  boU ;  none  of  whooit  boveTarf  hare 
recawed  the  least  injury.  The  two  pieces,  irlien  I  re* 
ccived  them  after  the  returreelUm  of  the  boys,  were 
warm  as  milk  just  from  the  cow ;  whence  it  may  natu< 
rally  be  concluded  that  the  cake  came  from  a  scorch* 
ing  atmosphere,  and  pretty  well  aecotints  for  the  out- 
side of  it  in  its  formation,  and  during  its  stay  there, 
having  been  tinged  to  a  whitish  brown,  whereas  inter- 
nally it  is  of  a  diver  white."— April  11,  1780.  Slonea 
fell  nesr  Beestoo,in  England.  Xoyifa  Evaitig^Mt^ 
April  34,  1781.  Count  Gtona  observed  In  the  third 
region  of  Mount  Etna,  every  thin;:;  (<>  l  i  weMt-d  v.'s'.h 
a  cretaceous  grey  rain,  which,  after  <  v  jpor,,; inn,  Ic  it 
every  pa:t  (.( juried  with  it,  to  the  he.ii^lit  cl  iv.o  or 
three  lines.  All  iron  work  touched  by  it  became 
msty.  J*MJ»t.  TVona.  vol.  Ixxii. — 1783.  A  stone  fell 
near  Turin.  Tu»  and  .tfiMneffi.— February  19*  I7as. 
Baron  MM,  in  a  Oerroan  publication,  Itss  communi- 
cated suiiie  notices  of  stones  which  fell  in  the  princi- 
pality ol  Eichstacdt.  One  of  the  masses  transrniiied  to 
B  iron  Hompcsch  had  the  aspect  of  a  grey  ash-colour, 
ed  sandstone,  speckled  with  small  grain*  of  both  mal- 
leable and  OCbrcoua  Irao.  A  brickmskcr  saw  it  fall 
when  the  ftound  was  covered  wkn  snow,  and  imme* 
diately  consequent  on  what  he  termed  a  loud  peal  of 
thunder  Oi>  running  lo  fa*  hold  on  it,  he  felt  it  so 
bot,  tiiac  hc  was  obr>6«d  to  fat  it  cool  is  the  snow  in 
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\«hich  it  vv,is  iininfiscil.  This  spctiiiica  was  about 
li&lf  a  loot  in  diatncler,  and  < omplcicly  enveloped  in  a 
black  vitrified  incrusiaiiun  of  native  iron,  ten  lines  in 
thiciimM,  which  iodicaicd  the  icUoo  of  fire.  It  jricld- 
ed  10  Klaprolht 
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K  spccinrifn  may  be  seen  in  the  Imperial  Cabinet  of 
\  ieiina.  See  aUo  Picket  and  5/u/r.— October  1,  1787. 
Kioiics  fell  in  the  province  of  Charkow,in  Russia.  GUb, 

July  34,  1790.  The  shower  of  stones  which  fell  near 
Batboian  and  other  placet  in  tiie  Itnde*  of  Bourdeauit 
is  worihjr  of  particular  eoniMiBonUon.  The  fierjr  me- 
tear  from  which  it  proceeded,  and  which  was  seen  at 

A;',cri,  niu!  in  l!ic  nci^h'^  i-i'i.i:  ■!:  ;:ai  l^ut  nis  ii'iuut  ti;[ii.: 
i<'i.l'.jck  i'l  Uic  c vcniii(.;,  ul Lc I  Ujvci  :ji;i^  a  t.il«.:i!  (lorliuu 
(  ;  liu:  jiino^plicrc,  aiid  clra)f^iri^  a  luminou's  train,  wbicii 
\,  M  viistbiti  for  at  least  50  seconds,  exploded  with  ancx- 
tnordioary  noise  and  aeintillation.  Of  the  oumefwis 
accounts  of  tbia  phenomenoni  aomeofihe  moat  interest- 
ing are  addressed  toM«tDarcett  the  cbemlaL  An  in- 
habitant  of  St.  Sisiirc,  for  example,  ioiperta  tiie  enauing 
ciiciinisiances. 

"  Ytstcrday  our  town's  people  were  agitated  by  a  very 
unusual  alarm.  About  a  quarter  past  nine  o'clock,  there 
surUtchly  appeared  in  the  air  a  fire-ball,  dragging  a  long 
train,  which  spread  a  verjr  vhrid  light  over  the  Ikorison. 
This  6re-bsll  soon  disappeared*  and  teemed  to  fall  at 
one  hundred  paces  from  us.  Soon  after  we  heard  an 
explosion,  much  louder  than  that  of  cannon  or  of  thun- 
der. Every  body  dreaded  bcin;;  buried  under  the 
hou'5Cs,  u  liicli  tlircjteiied  to  give  way, from  the  violence 
of  lilt  c  uhcusbitJti.  The  5amc  phenomenon  was  seen,  and 
the  report  heard  in  the  neighbouring  towns,  such  as 
Muui  du  Maraan*  Tertas,  and  Dax.  In  other  respects 
the  weather  WM  very  calmi  without  a  breath  of  wind  or 
a  cloud,  and  the  moon  shone  in  all  her  briijhinett.'* 

M.  Oarcct's  brother,  ^  ( 1<  r  ^ym.in  in  that  part  of  (he 
llic  country,  stnt  him  a  i,iuJ,'.  stone,  wbich  was  picked 
up  on  the  inornini;  after  the  explubion,  and  tlic  tiistory 
of  witich  he  was  scrupulously  anxious  to  investigate. 
Being  satisfied  with  respect  to  all  the  particolartt  Iw 
dispatched  it  to  Paris,  accompanied  with  eame  ciiriotta 
remarks.  *'  When  the  atones  fell,**  he  observes,  *•  thejr 
had  not  their  present  decree  of  hardness.  Some  of  ihcm 
fell  on  straw,  bits  of  which  stuck  to  the  stones,  antl  in- 
corporated with  tlieni.  I  have  seen  one  in  this  picdica- 
mcnt.  It  IS  at  piesent  at  la  Basiidc,  hut  1  cannot  per* 
suadc  the  owner  to  part  with  it. . . .  Those  which  fell  on 
the  houses,  protluccd  a  noise  not  like  that  of  slonesy 
but  rather  like  that  ofi  subatance  wh'ich  bad  not  fetac> 
quired  compaciness.** 

We  shall  also  cite  the  fincit  vetM,  a  simpte  bnt  au- 
thentic  document. 

"  In  the  year  cue  tUousaiid  itevcii  liui>died  and 
ninety,  and  lh«  r,oih  day  of  the  month  of  August, 
li'C  Sieur  JtiiK^Duby,  Mayor,  and  Louis  Maullon, 
ProctiraHtr  of  the  Cbnvnuinc  of  the  Municipaliiy  of 
L.a  Grange  de  Juiilac,  and  l^n  DMrniiiie,  resident  in  the 
pitrish  ofla  Grange  de  Jtiillacj  c«rr,(y  in  truth  and  verity* 


tlial  on  Saturday  the  '24lh  of  July  lait,  between  nine  atid 
ten  o'clock,  there  passed  a  great  fire,  and  after  it  we 
heard  in  the  air  a  very  lou<t  and  extraordinary  noiaei 
and  about  two  minutes  after  there  foil  stenes  from 
hesven ;  but  fortunately  there  fell  only  %  very  Aw ;  and 
they  fell  about  ttii  p^ccs  from  one  another  in  some  places, 
snd  in  others  [j<,.i!cr,  aiui  iinalljr  in  some  other  pl.iccs 
farther,  ami  failing,  most  of  them  of  the  weight  ol  about 
half  of  a  quarter  of  a  pound  each  ;  some  others  of  about 
half  a  pound,  like  that  found  in  our  parish  of  la  Grange ; 
and  on  the  borders  of  the  perish  of  Crcon«  tbey  iver« 
bund  of  a  pound  weight,  and  in  falling  they  seemed  not 
to  be  infismedtbut  very  hard  and  black,  without  and 
within,  of  the  colour  of  steel ;  and,  thank  God,  ibey  oc- 
casioned no  harm  to  the  pt;  j.lc  nor  to  the  trees,  bvii  ouly 
to  some  trees  which  were  broken  on  the  hou&es ;  and 
most  of  them  fell  gently,  and  others  quickly,  with  a  his* 
sing  noise  ;  and  some  were  found  wliich  bad  entered  into 
the  earth,  but  very  few.  In  wiflMM  wbereoT  we  Imve 
written  aiid  aigned  these  presents. 

DoBT,  Meifor ;  Dahwittb.** 
1/.  Daudin  state*,  that  as  Mr.  Carris  and  he  were 
walking  in  ihc  Co\irl-yard  of  the  castle  of  Morn  cs,  about 
half  past  nine  o'clock  in  the  cvcnint'',  when  the  air  wa» 
quite  calm,  and  the  sky  cloudless,  they  found  themselves 
suddenly  surrounded  by  a  pale  clear  light,  which  dimi> 
niaked  that  of  the  nearly  full  moon.  On  looking  up,  they 
observedi  almost  In  their  senith,  a  fireball  of  a  larger 
apparent  diameter  than  that  of  the  moon,  dragging  a  tail 
fire  or  six  times  lunger  than  its  body,  and  which  gradu- 
;illy  tapered  to  a  blood  red  point,  while  the  rest  of  the 
meteor  was  of  a  pale  white.  The  direction  of  this  lu- 
minous  body, which  proceeded  with  great  velocity,  was 
from  seulb  lo  north.  In  about  two  seconds,  it  split  into 
portions  of  condderable  use,  which  fell  in  different  di> 
reciions,  like  the  fivgrnentaof  a  bomb  th«t  burau  In  the 
air.  These  fragments  became  extinguished  before  they 
readied  the  ground,  and  some  of  ihen>,  in  falliiif,',  as- 
sumed that  blood  red  colour  which  had  been  observed 
at  the  point  of  the  t.iil.  Two  or  three  minutes  after, 
they  heard  a  dreadful  explosion,  tike  the  stmultaneoua 
firing  of  several  pieces  of  ordnance.  The  concussion  of 
,tbe  atmosphere  praduced  effects  Hmilsr  to  those  of  nn 
earthquake;  for  windows  shook  In  their  frames,  and 

kitchen  utensils  were  thrown  down  from  their  shelves; 
but  M.  Banciin  and  liis  friend  were  not  sensible  of  any 
motion  under  their  feet.  From  the  court  of  the  castle 
these  gentlemen  went  into  the  garden,  when  the  noise 
still  continued,  and  seemed  to  be  directed  over  their 
lieads.  Some  time  sfter  it  hsd  ceased,  they  beard  a  hol- 
low sound  rolling  in  echoes,  for  fifty  miles,  akmf  the 
chain  of  the  Pyrenees,  coniinuing  for  four  minutes,  and 
gradually  d)ing  away  in  distance,  the  atmosphere  all  the 
time  liitTusint^  a,  t,ijl|)liurcous  odour. 

The  interval  which  occurred  between  the  bursting  of 
the  meteor  and  the  loud  report,  induced  M.  BauUin  to 
conjrcture  that  the  firc-ball  must  have  been  at  least  eight 
miles  from  the  earth's  surface,  and  tlwt  it  fell  about  foor 
miles  from  Morn'tsi  and.  the  latter  part  of  his  conjec- 
ture was  confirmed  by  the  fact.  It  appears,  indeed, 
fiom  the  concurring  relations  of  iritclligcnt  persons 
woi'lliy  of  credit,  that  the  meteor  really  exploded  at  a 
little  distance  from  Juiilac,  and  that  the  fallen  slones,  of 
different  sizes,  were  found  lying  in  an  almost  circular 
space  of  nearly  two  mites  in  diameter.  Though  aomn 
of  them  fell  in  courts  and  gardens,  no  houses  were  ma* 
tonally  injured ;  but,  in  the  neighbouring  woodsysomtt 
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branches  were  broken  and  torn  off.  According  to  some 
«riheBccounia,oneoi  ihe  stones  fifteen  inches  in  diameter, 
broke  through  the  roof  of  a  cottage,  and  killed  a  herds- 
mao  «nd  a  bullock.  People  deaerving  of  credit)  meo- 
tiaoed  Out  one  of  fear  pounda  bwl  fMen  neer  •  fumer'e 
deer ;  am)  aiwther,  whieb  «ei||bed  between  twenty  nd 
twenty  five  (loutids,  wat  carried  at  •  curioaitjr  to  the 
town  of  Moni-du-Marsan.  Though  generally  smooth  on 
the  outsitic,  they  presented  some  longitudinal  crack*  or 
fissurvs,  while  ttieir  internal  substance,  ii-ansvciself  stri- 
ated, exhibited  todication^  of  tneialiic  vcin»,  especially 
of  «  Ibrrugioous  complexion.  When  yet  red  hot,  and 
•cMttied  in  mriou*  direcuooa.  tbejr  farmed  that  magni- 
ficent fire-work,  that  ahower  of  Same,  which  {llamtnated 
the  horiion  over  a  large  track  of  rnunn  y  The  nicteur 
is  anppoaed  to  l:<i\c  been  perpendiculdi  to  Juuiac,  bincc 
at  Djx,  siiu:ite(l  to  the  south-west  of  Missin,  it  was  per- 
ceived io  the  norih-east.  It  was  6een  at  Bayonne,  Auch, 
Pau,  Tarbea,  and  even  at  Oourdeaux  and  Toulouse, 
tlMugh  at  tbe  taat  neoiiooed  place  it  excited  littie  at- 
teatiMH  on  aeeoQM  of  it*  unti  lOatance,  and  its  appear* 
ingonly  a  little  brighter  than  athootiog  atar. 

When  all  the  circumstances  of  the  case  are  duly  con- 
bidcrr  ".  w(-  need  not  be  surprise<l  that  the  publication  of 
Iheni  should  produce  conviction  tbe  minds  of  many 
men  of  science,  who  had  avowed  their  disbelief  in  every 
thing  of  lh»  kind.  In  fact,  when  we  are  presented  with 
the  joint  teatimonjr  of  tbe  learned  and  unlearned  of  tbe 
^Arlct,  in  whicb  tbe  pbenomenon  it  stated  to  have  oc- 
curred, when  we  find  the  Profeaaor  of  Natural  Hiatorjr 
in  the  central  school  of  Agen  retracing  his  former  seep- 
ticisnn,  and  the  accurate  and  skilful  X'autjuelin  revealing 
the  same  chemical  substances  which  he  had  detected  in 
Other  atmospheric  stones,  and  nearly  in  the  same  pro* 
portiflns,  it  would  be  UfMjr  tttreesoiieUo  to  withhold 
our  aesainti  meff^jr  becnaae  we  have  not  in  person  wit- 
nessed the  particulars.  The  few  apparent  dlserepabcies 

r-hicfj  mav  l>c  i  ti:,c:'vt:(l  in  itie  tiiffLTei-it  :irco"jn' arr  nil 
Cajiiblc  uJ  jji  Cub.)'  auliitiuu,  i'.id  oUj;;tit  in  no  resptct  to 
invalidate  the  testimony  in  favour  of  the  general  fact ; 
jet,  it  is  not  a  iiiile  singtilar  that  different  narratives, 
pgbiiahcd  at  no  ^reat  ittsauiM«f  ibM  lUblOquent  to  the 
•vent,  assign  to  it  'erfonefMii  daim,  tomt  pCseing  it  in 
1789,olheris  in  If9t,  boom  in  August,  and  otkera  in 
September.  Specimens  of  the  Barbotsn  stones  are  not 
uncommon  in  the  coUectioos  of  the  curious. 

yii)  17  1791.  Stones  fell  at  C.istle  Berardeng;a,  in 
Tesc^ny.  £o/</anl.— June  16, 1794,  the  late  £arl  of  Brit- 
toft  account  of  the  Siena  meteorite  is  thus  related  by 
tbe  late  Sir  ITiUUem  Namlittttf  in  the  PkUotefiMetU  7Yan»- 
nrHDM  for  1795. 

I  must  here  mention  a  very  extrordinaiy  dreum* 
stance  indeed,  that  happened  near  Siens,  in  the  Tuscan 
Slate,  about  eighteen  hours  after  the  commencement  of 
the  late  eruption  of  Vesuvius,  on  the  ISth  of  June,  al- 
though that  phcnoiTiLDoti  may  have  no  relation  to  the 
eruption ;  and  which  was  communicated  to  me,  io  tbe 
Jbliowing  «onia,by  the  Earl  of  Bristol^  Bishop  of  Oerrjr, 
io  •  Icttar,  dntcd  from  Sicae»' Jnlj  13, 1794.  <  In  the 
flsidM  of  a  most  Tiolent  tfauiider  atonn,  about  a  dosen 
stones  of  various  weights  and  dimensions  fell  at  the  feet 
of  different  people,  men,  women,  and  children ;  the 
atones  arc  of  a  qualilj  not  found  in  any  pan  of  the  Sie- 
nese  territory  ;  ihty  fell  about  eighteen  hours  alter  the 
enomoua  eruption  of  \''riiuvtus,  whicb  circumstance 
lenves  n  dtoice  of  difficulties  in  tbe  solution  of  this  ex- 
cmordimry  plMnomqion »  dthtr  theee  stones  inv«  been 


generated  in  thisigncou^i  ui  '.-s  of  clouds,  which  pro'Uiced 
such  unusual  thunder  ;  or,  which  is  ecjuatiy  incredible, 
they  were  thrown  from  Vesuvius,  at  a  distance  of  at 
leant  250  miles ;  judge  then  of  its  parabola.  The  pbi- 
loeopbers  .here  incline  to  tbe  first  solution.  I  wish 
UMieh,  atrt  to  know  your  sentiments.  My  first  objection 
was  to  thie  fact  itself ;  but  of  this  there  are  ao  many 
eye-witnesses,  it  seems  impo->siI)lc  to  withsijud  tl>cir 
evidence, and  now  I  am  reduced  to  perfect  scepiicism.' 
His  lordship  was  pleased  to  send  me  a  piece  of  ono 
of  the  largest  atones,  which,  when  entire,  weighed  up- 
wards of  five  pounds ;  and  I  have  seen  another,  which 
lias  been  sent  to  Nsplea  entire,  and  weighs  about  ono 
pound.   The  outside  of  every  stone  that  has  been  ss- 

certained  to  have  fsllfn  fr  mi  :hc  rl^vH  nrar  Sienfl,  is 
ci,iJcraly  freshly  vitriiicd,  and  j»  black,  iiavinjj  every 
sign  of  having  passed  through  an  extreme  heat  ;  when 
broken,  the  inside  is  of  a  light  grey  colour,  mixed  with 
black  spots,  and  some  shining  particles,  which  the  learn- 
ed here  have  decided  to  be  pf  rites }  and,  therefore,  it 
eonnet  u  Info,  or  they  would  have  been  decom' 
posed/* 

The  Abbate  Soldani,  Professor  of  Mathematics  in  the 
University  of  Siena,  has  puliiished  a  more  detailed  ac- 
couiit  of  the  same  phcnomenan.  He  informs  us,  thatan  . 
alarming  cloud  was  seen  in  Tuscany,  near  Siena  and 
Kadacofani,  proceeding  from  the  north,  about  seven 
o'clock  in  the  eveidng,  discharging  sparks  like  rockets, 
and  throwing  out  smoke  like  a  furnace,  with  esploeions 
more  resembling  the  discharge  of  cannon  and  muaketry 
thjin  thunder,  and  casting  down  ignited  stones  to  the  ^ 
ground,  while  the  lii^htnin^  whinh  issued  from  it  was 
remarkably  red,  and  less  upid  than  an  ordiriary  (Ijsli. 
To  persons  in  dtfTercnt  situaiinos,  the  cloud  appeared  to 
be  of  different  ahapes ;  and,  though  it  remained  suspend- 
ed for  a  ooosiderabie  time,  ita  fire  and  aoMtke  were  vi* 
sible  in  every  direction.  Its  altitude,  frem  a  comblna- 
tif  Ti  rf  cirumstances,  %vas  judj^-cd  to  be  much  above  the 
cuiUHion  region  of  the  clouds.  One  of  the  stones,  which 
was  of  an  irregular  figure,  woigheif  five  pounds  and  a 
half,  was  black  on  the  outside,  as  if  suffused  with  smoke, 
and  seems,  internally,  lo  be  cumpooad  of  matter  of  the 
colour  of  ashes,  and  in  which  were  perceived  small 
spmka  metal,  aa  of  gold  and  ailver.  .Besides  this, 
about  nineteen  others  were  shown  to  SolAmi^  and  all  of 
them  characterized  by  a  black  and  glased  outer  surface, 
by  their  resistance  to  acid5,  and  by  a  degree  of  hardness 
which  pertiiitied  them  not  to  be  scratched  with  the  point 
of  a  penknife. 

Signer  Montauli,  who  observed  the  cloud  as  he  bap. 
penM  to  l>e.  travelling,  described  it  as  appe&rinff  much 
above  the  elevation  of  ordinary  clouds,  a*^'wrapt  in 
smoke  and  flame,  and  as  gradually  becoming  white, 
without  beiii^;  visibly  afTtCled  by  the  smi*'*  i*nys,  whicl: 
beamed  full  on  iu  lower  poriious.  Ix  'he  heart  of  it  he 
could  discern,  as  it  were,  the  basin  of  a  fiery  furnace, 
with  a  rotatory  motion.  Thia  parlous  observer  likewise 
gives  an  account  of  a  stome,  which,  he  was  assured, 
dropped  from  the  clfNuir*!  «  farmer's  feet,  and  was 
dug  out  of  the  ground  Ato  which  It  bad  penetrated.  It 
was  about  five  io'hes  long,  and  four  broad,  nearly 
square,  and  limoothi  black  on  the  surface,  as  if  singed, 
but,  within,  Mke  a  sand-stone,  with  various  small  p.irti- 
cies  of  >>on,  and  bright  metallic  ittais.  Most  of  the 
othe^»  which  he  enamined  were  of  a  rudely  trianglar 
•hape,  and  seme  so  smidl  an  not  to  weigh  more  than  an 
ounce. 
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Tha  ladiftt  at  CoiaMyifeeut  twenty  nule*  from  Sinttf 
Mw  t  oumber  «( tlwoi  come  ileira  with  t  greet  ooite,  la 
•  ndghbottriiqf  needew ;  end  ooe  of  thenit  which  ««■ 

soon  after  taken  up bjrejroang  woman,  burned  her  band} 
another  bnn>ed  a  peasant's  hat ;  a  third  struck  ofT  a 
branch  from  a  mulberry. tree  ;  and  a  fourth  trrry  nearly 
hit  a  Kii  i  who  was  tendmg  a  flock  of  sheep.  Ai  Coaone, 
however,  (lie  stones  were  of  a  small  size,  and  accom- 
penied  with  the  iail  of  sand  i  thot  iMimaling  a  close 
cenDeetion  between  roeteoiitea  end  ehowere  of  sand. 

The  ipecific  gravity  of  the  Siena  atones  was  found  to 
he  about  3.9,  or  3  4;  and  one  of  them,  treated  by  Mr. 
H  J  ward.  a!>  p.^riicularly  detailed  in  the  934  fOl.  of  the 
FMottiJthieat  lyatuaciiont,  yielded, 

Silica,  4r>  66 

MagQeaie,  %i,67 

Iron  S4.«r 

Nickel   ••••••  % 

tdfi 

A  nrelty  entire  specimen  occurs  in  Mr.  Fcrguso-  'a 
eoliection. 

The  preceding  case  aSbrds  a  striking  example  of  the 
dilTcreni  manner  In  whieb  ww  regerd  •  pboneiBenoo  by 
itself,  and  the  ««ry  seine  plienonienoDt  when  we  cooai* 
der  it  in  connection  with  etben.  The  naturaltte  of  Siene, 

aware  that  the  stones  h,id  fallen  after  one  of  the  most 
violent  tempests,  and  on  the  day  immediately  subsequent 
to  oiie  of  the  roost  formidable  eruptions  of  Vesuvius, 
were  inclined  to  view  it  a»  electrical  or  volcanic;  »nd 
Suldani  stood  almost  aingle  in  the  opinioo,  that  the  ap> 
pearaoce  was  indeiiendent  of  the  eniptien.  Bat  tbey 
who  now  eonwoiplMe  the  aemo  bet  In  it*  leletien  with 
so  many  others,  who  know  that  the  Sicne  stones  present 
both  the  same  physical  characters,  and  the  same  chemi- 
cal results  with  others  which  arc  av  -rcal  ed  to  have 
fallen  indifferent  pLirts  of  the  world,  when  not  a  breese 
or  a  cloud  interrupted  the  serenity  of  the  weather,  are 
decidedly  convinced  that  it  has  no  reference  to  any  vol* 
cenic  eruption,  or  to  any  ordinary  storm. 

April  IS,  ir95.  Stenee  fell  in  Ceylon.  Beet. 

The  cirenmstances  attending  the  fall  of  the  Torfcahire 

stone  arc  'hiis  ilctLiilci!  tiv  M  .]or  TofiAam: 

«'  The  man,  who,  by  some  fortuitous  circumstance, 
happens  to  possess  any  extraordinary  curiosity,  has  a 
very  troablesome  compeniea.  It  was  my  good  fortune 
to  tumble  iMo  this  prediceroem  by  a  alooe  blling  near 
luy  house  in  the  country  :  and  though  I  have  been  call- 
ed  upon,  both  publicly  and  privately,  for  e  thooaend  ae« 
counts,  and  have  answered  innumerable  inquiries,  I  was 
resolved  to  consign  the  stone  in  question  to  some  public 
museum,  »nd  to  delivc  r  «ah  it  the  most  accurate  ac- 
count I  was  ibie  to  taWc  from  living  witnesses  on  the 
spot,  as  I  waa  ev  that  time  engaged  on  business  in  Lon- 
diNk  The  stone,  therefore,  will  no  kmger  '  blush  an* 
eeea,'  but  be  subject  to  be  examined  by  every  phihieo. 
pher  n  the  unhed  kingdwn,  who  majr  chooN  to  vialt  the 
JAwrwM  of  Mr.  Stmtrhy.,,. 

«'  Having  premised  thus  n,.|ch,  I  shall  proceed  to 
state  what  circumstances  attendefl  the  falling  of  the  stone 
in  question,  which  was  witnessed  b>  many  people  who 
could  have  no  interest  in  fabricating  a  laUe  eocountf  and 
were  far  too  si  m  pie  to  have  done  ao.  What  |s  most  d»- 
gular  iai  that  it  shouM  have  been  ao  well  attotted,  be* 
eanse,  on  the  high  welds  of  Yorkshire,  thousand*  of 
=ittoc-;  mipht  have  fallen,  and  there  might  not  have  been 
even  a  solitary  shepherd,  or  his  more  ftoUtary  dog|  to 


It  waa  on  Sunday,  about  three  o'clock,  the  ISth  of 
December,  in  the  year  1791,  that  the  stone  in  qoeation 
fell  withm  two  fields  of  my  hoaie.    The  weecher  was 

misty,  and,  at  limes,  inclining  to  rain  ;  and  though  there 
was  some  thunder  and  lightning  at  a  distance,  it  was  not 
till  the  falling  of  the  slone  that  the  explosion  took  place, 
which  etarmed  the  surrounding  country,  and  which  cre- 
ated so  distinctly  the  sensation  thnt  ■oeaethlng  very  afat* 
gnter  had  heppened. 

M  When  the  atone  fell,  a  ehepherd  «(  mine,  who  waa 
returning  firom  hU  sheep,  was  about  150  yards  from  the 
spot;  George  Sawden,  a  carpenter,  was  passing  Within 
6'>  yanis  ;  and  John  Shipley,  one  of  my  farming  servants, 
was  so  near  the  spot  where  it  fell,  that  he  was  struck 
ver)  forcibly  by  some  of  the  mud  and  carUi  rji-rii  by  u  c 
Stone  dashing  into  the  earth,  wnich  it  penetrated  to  the 
depth  of  twelve  inches,  and  seven  afterwards  into  tho 
ehalk  ittek,  maktaig  in  all  a  depth  of  oitMteen  inchea 
ftom  the  aarfeee. 

"  Wliile  the  stone  was  passing  through  the  air — which 
it  did  in  s  north-east  direction  from  the  sea  coasi-^ 
numbers  of  p-  rsons  distinguished  a  body  passing  through 
the  clouds,  though  not  able  to  ascertain  what  it  was ;  and 
two  sens  of  the  clergyman  of  Wold  Ncwion  (  a  village 
neer  mi.)  aaw  it  p»s>  so  distinctly  by  them,  that  they  ran 
op  ImmedfaUely  lo  my  house,  to  know  if  any  thing  ex* 
traordinary  had  happened 

In  the  different  villages  over  which  the  stone  took 
i  s  iircction,  various  were  the  people  who  heard  the 
noise  of  something  parsing  through  the  air,  accurately 
and  distinctly,  though  they  could  not  imagine  what  was 
the  cauae  of  it}  and  in  many  of  the  provmcial  aewspa- 
pen,  theie  aoeoaoia  were  pnbliahed  at  the  time  freitt 
different  persons. 

In  fact,  DO  circumstsnce  of  the  kind  had  ever  more 
cf  IK  iii  ri  nt  testimonies;  and  the  appearance  of  the  stone 
itselt,  while  it  resembles  in  compositioi)  those  which  arc 
supposed  to  have  fallen  in  various  other  parts  of  the 
world,  has  no  counterpart  or  resemblance  in  the  natural 
stones  of  the  country. 

•<  The  atone,  in  ita  fall,  excavated  a  plaeeof  the  deptk 
before  mentioned,  and  of  something  more  than  a  yard  te 
diameter.  It  had  fixed  itself  so  strongly  in  the  clnlk 
rock,  that  it  required  some  labour  to  digit  out. 

"  On  being  brought  home,  it  Wis  weighed;  and  the 
exact  weight,  at  the  time,  was  56  poundsi  which  has 
been  diminished  in  a  small  degree  at  present,  by  differ- 
ent pieces  being  taken  from  it  aa  preaeMa  to  differ- 
ent tttmiH  of  the  cenntry.   All  the  three  witnesses  wh* 

saw  it  fall,  agree  perfertU  i(i  this  accni.r.t  r.f  tfin  manner 
of  its  fall,  and  that  they  saw  a  dark  liLnly  pjiinig  tliruugli 
the  air,  and  ultimately  strike  into  the  ground  ;  aiitl 
though,  from  their  situation  and  characters  in  life,  they 
could  have  no  possible  object  in  detailing  a  false  account 
of  this  transaction,  I  ielt  ao  desiroua  of  givhig  this  mat* 
ter  every  degree  of  authenticity,  thot,  as  a  magiatrete.  f 
took  their  accounts  upon  oath,  immediately  on  my  returit 
into  the  country,  I  saw  no  reason  to  doubt  any  of  thcit* 
evidence,  after  the  most  minute  investigation  of  it." 

Of  a  hundred  and  sixty-two  parts  of  the  coo^oaitioo 
of  dw  TorksUre  siooe^  Mr.  Howerd  lbiimd» 

Silica,    .  .  .  .  rs 

Magnesia,  ...  37 

Oxide  of  iron,     .  48 

Oxide  of  aickelj  .  2 

"l^  . 
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M.  de  Ort»|  !»•  iMf  •M^lbDod  it  (o  correspond  ex- 
•etlft  in  aspect  and  dnncteri  with  tke  oictcorie  fim^ 
ncntt  from  Benares  and  ViUefrancbe,  of  which  neMifin 

will  be  madi-  in  (he  sequel. 

January  4,  I7y6.  Stones  fell  near  Bclaiu-Ferkua,  in 
Russia.  Glib.  An. — February  19,  1790  Tiic  ciisiiini^ 
relation  is  cxir4Ctc(l  from  Mr.  Souibvjr's  Leturt  from 
Sfiain  and  PtMt^A 

*•  A  pbeaomciKNi  Im  oecwrrcd  hsre  within  theae  few 
4mjti  which  we  tometimes  find  mealianeil  in  hiatorfi  and 
always  diibelievc.  I  .linll  make  no  comment  on  the 
account,  but  give  you  authentic  copy  of  the  deposi- 
tion  of  the  IV r  ]i<:s-,cs  d*  tore  the  magisti-alcs. 

"  Eliak  Antonio,  ordinary  judge  of  the  lerm  ot  Evo- 
rah  Mooie,  and  inbiMtllltcf  tlw  parish  of  Friexo.  in  the 
Uerdade  of  Gayca,  iaiyi»  thM*  no  the  19ih  day  of  Fe* 
braarjr,  (1T9C)  Miwecn  am  and  two  o'eloek  in  the  af- 
lerooon,  he  heard  two  reports,  similar  to  those  of  the 
explusioa  of  mines;  after  which  he  perceived  a  great 
rumbling  noise,  which  lasted  about  two  minutes.  Look- 
ing up  10  the  horixon,  it  was  not  obscured,  neither  nas 
there  any  cloud  or  appearaace  from  which  he  could  con- 

eitare  the  aeund  to  Inve  proeaeded.    He  recoUecti) 
ewiae*  that  the  niniUIng  nm  ftem  north  tn  eaatj  the 
iltf  bein^  clear  and  serene. 

<*  Gregorio  Calado.  labourer  in  the  Herdade  of  Paso, 
and  term  of  R'  dondo,  says,  that  he  heard  the  above- 
■Bcikiiooed  sound,  and  that  a  Uttio  while  after,  one  of  his 
aervaois,  called  Jose  Fialho,  brought  him  a  stone  of  the 
colour  of  lead,  weighing  ten  pounds,  and  irreguhir  in  its 
Sgnre,  which  stone  the  said  Jose  Fialho  had  Ibinid  in  a 
meer  of  the  Hentade  called  Paaqotoha,  in  the  term  of 
E«onh  Monte  f  for  after  the  two  reports  and  the  rum- 
bling sound,  be  heard  some  heavy  body  fall  near  him,  and 
found  this  stone  sunk  in  the  ground,  still  warm,  aiid  the 
ground  fT-e&hly  moved.  Four  bOftwlM  weitt  la  tlw  Same 
fart  affirmed  the  same  " 

TlMevldefiee  iiere  adduced  is  not  reiy  drcumetantlal ; 
je^  when  laiteniD  couMction  withainuiar  caae%  b  tenda 
to  eorttjborat*  the  funeral  fact. 

March  8  ir<?6.  After  the  fait  of  a  fireball  in  Lu- 
aatia,  llicrL  v.kis  lounda  viscid  substance,  having  the  con- 
sistency, colour,  and  odour  of  a  brown  vatnish.  Chladni, 
who  procured  a  small  portion  of  it,  in  a  very  dried  state, 
conceived  that  It  Wat  piindpaUj  Mmpoied  of  ralphur 
and  ceriioa. 

Match  19.  int.  CoQcertdni^  the  atone  which  ia  re> 
ported  to  have  fallen  near  Villefranche,  in  the  tfepart- 
nwot  of  the  Rh^nc,  Wc  arc  presented  with  a  great  va- 
riety of  details;  but  we  shall  notice  only  a  few  of  the 
most  important.  When  it  was  transmitted  to  M.  Sage, 
Mi--mber  of  the  National  Institute,  and  Professor  of  the 
First  School  of  Mineai  he  haatilv  ctHMidcred  it  aa  only 
a  pyritom  and  magoetlcal  ore  of  Iroot  alihoogh  it  bore 
M  resemblance  to  any  known  species  of  ore  of  that  me- 
tal, since  it  contained  nickel,  silica,  magnesia,  and  na- 
tive iron,  v,  l  i  'I,  vv  in  n  the  stone  was  polished,  shone  like 
steel.  It  was  oi  an  ash-grey  colour,  granulate<^,  and 
apcckled  with  grey  shining  metallic  points.  Its  surface 
wa*  covered  on  one  aide,  with  a  dingy  black  enamel, 
abont  •  thinl  of  •  HnO  in  thickoeaa ;  and  it  acted  very 
powerfullf  on  the  magtietie  neetUe.  When  the  Sena- 
tor Chataet  sent  it  to  M.  Sage,  it  waa  accompanied  whh 
a  hisN'iira!  nntir':  of  •^ii-ri'iir  ini[iort  with  that  Which  M. 
Lrliivre  of  ViUtfrancht;,  wliu  saw  and  described  the 
l^henomenon  on  the  spot,  had  already  commi  nicated. 

At  aiK  o^siodt  in  ths  OTeiUiig  a  round  bgdji  wliicJi 


diiniaed  tht  moat  Hvid  Uglit»  was  observed  in  the  vi- 
cinity of  Villefranche,  tnoidDe  wcBtward  and  prodttciD^ 
a  hissing  noise,  like  that  of  a  bomb  which  traveraea  the 

air.  This  luminous  body,  which  was  'iccn  at  the  same 
lime  at  Lyotis,  and  on  Mont  Ccnis,  marked  Us  passage 
by  a  red  track  of  fire,  and  exploded  when  about  200 
toises  from  the  earth,  producing  a  loud  report,  and  a 
commotion  in  the  neighbourhood.  One  of  (he  flaming 
fragntcMa  fell  on -the  vineyard  of  Pierre  Crepier,  an  in- 
habitant of  Satis,  making  in  the  earth  an  opening  of 
n^oi]'  I'v  r.iy  iiu  hes  in  depth,  and  ru^titecn  in  width, 
'i  He  analyais  of  Mcsssrs.  Viiuquehn  and  Howard  first 
prompted  M.  S.i(^e  lo  examine  this  fragment  and  its 
hntuiy  with  more  critical  accuracy,  and,  finally,'  to  rc« 
iiuutico  bia  aeepilcian  with  regard  to  the  eidstence  of 
meteoric  coneretioM. 

An  account  of  the  same  meteor  waa  pobfiahed  In  die 
Journal  de  Phijitique,  for  Fiorcal,  year  II,  by  M.  de 
Drfe,  who  visited  the  spot  in  1802.  From  His  mi- 
iiu  s  a:ul  deliberate  irive!s-, 1 ;  .n ,  it  appears,  that,  at 
the  lime  above  specified,  a  luminous  and  extraordinary 
globe,  in  the  eastim  quarter  of  tbe  heavens,  had  scarce- 
ly arreated  the  attention  of  the  inhabttaoia  of  Salts, 
and  the  adjacent  village*,  when  Ha  rapid  appcoach,  ac- 
companied by  a  terrible  whizzing  noise,  like  that  of 
an  irregular  hollow  body,  traversing  the  atmosphere 
with  unusual  velocity,  inspired  the  whole  commune 
with  alarm,  especially  when  they  observed  it  passing 
over  their  heads,  at  an  inconsiderable  elevation,  leav- 
ing behind  it  a  long  train  of  light,  and  emitting,  with 
an  almoat  ttnoeaain;  cncMing,  small  bright  flamca, 
lilte  little  stars,  lia  fiill  was  remarked  by  three  labour- 
ers, at  the  distance  of  only  fifty  paces.  Montillard, 
one  of  (be  three,  a  young  man,  who  happened  to  be 
next  the  falling  body,  was  struck  with  terror,  and  threw 
down  his  coat  and  bundle  of  sticks,  that  he  might  rurj 
the  faster.  The  otiier  two,  Chardon  and  Lapoces,  fled, 
with  equal  precipitation,  to  Sal6s,  where  the  alarm  hid 
become  general.  Theae  ihrae  wItnMWi  attni  the  aato- 
niahing  rapidity  of  the  nieteor*a  motion,  and  the  hisa- 
ing  which  proceeded  from  the  spot  where  it  fell.  Cre- 
pier,  who  happened  to  be  at  home,  was  so  much  terri- 
fied with  the  noise  of  its  fall,  wiihin  twenty  yards  of 
bis  house,  that  he  locked  himself  up  with  bis  family, 
Brat  in  hii  cellar,  and  then  in  hia  private  apartment, 
whence  be  venmred  nol  to  atir  till  neat  momlng>  when 
he  Waa  called  to  join  Chardon,  Lapoces,  M.  Biandel, 
and  many  others  who  had  repaired  to  the  precise  spot 
where  they  had  seen  the  fire-ball  cistcr  iiuo  the  earth ; 
and  there,  at  the  boTiom  of  a  wide  aperture,  eighteen 
inches  deep,  including  the  whole  thickness  of  the 
mould,  they  found  a  large  black  mass,  of  an  irregularly 
ovoid  form,  having  aoow  resemblance  to  a  calf 'a  head, 
eompletcly  tncniflted  with  «  black  vamiah,  cracked  in 
several  places,  and  smelling  of  gun-powder.  It  was 
first  of  all  brought  (o  Crepier's  house,  and  very  closely 
examined:  on  breaking  it,  however,  and  observing  no- 
thing but  stone,  indifference  succeeded  to  the  curiosity 
of  the  observers;  and  they  coolly  attributed  ita  appMV» 
ance  to  cauaes  more  or  leas  aupeinatural. 

The  dmplidty  of  moat  of  the  aecottiMi,  their  perfect 
agreement  in  every  im|)ortant  point,  and  the  nnmoer  and 
integrity  of  the  witnesses,  removed  all  donbt  and  auspi* 
cion  from  the  mind  of  M.  de  Dr^:. 

The  weight  of  the  Villefranche  stone,  before  it  was 
broken,  was  about  twenty  pounds.  I^n  l  ln  k,  vitrifi- 
ed} and  opaque  aurface}  gave  fire  with  aiccl.  Wiihioi 
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ii  was  Imd,  cailhy,  oTiIic  colo'ji-  of  ashes,  of  a  granu- 
lated texiure,  presenting  ditiurciU  sub^tartci'S  !>c^iici'«:(i 
through  it,  viz.  iroa,  in  grain»,  from  the  smallest  visi- 
ble vise  to  •  line)  or  flveu  iiioro,  in  diatneter,  some  what 
mftlleablCt  but  bardor  and  wtaiier  than  forged  iron, 
white  pjTfitea,  both  Uroellar  and  granuUi-,  and  ap- 
proaching) in  colour,  to  luckel,  some  f^rty  globules, 
which  sccm<  d  to  present  the  characters  of  trap,  arte]  a 
very  fen-  and  minute  particles  of  steatite,  inciiniii^^  lo 
an  olive  hue.  Oo  account  of  its  hctcro^jencoui  coin- 
P'jsiiion,  its  specific  gravity  could  not  be  easily  ascer- 
tained. One  hundred  paru  of  the  mm  gave*  accord- 
ing to  Vauquclin, 

Silica*  ...  4ft 
Oxyd  of  ii'otj,  .  38 
Magnesia,  15 
Nicliet,  ...  % 
himCf     .      .      .  S 
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The  exceit  of  (hn  reiuR  waa  aaeribed  to  the  abaorp* 
tiun  of  oiygcDi  by  tlM  nadve  iraOf  daring  tbe  pro* 

cess. 

December  19,  1798.  About  eight  o'clock  in  the 
evening,  a  very  luminous  tneteor,  in  the  form  of  a 
large  globe  of  6re,  and  accompanied  by  a  loud  thun- 
dering noiaoi  wat  observed  in  the  heavens  by  the  inba- 
Utanta  of  B«narea«  and  tbe  parts  adjaceut.  It  waa 
said  to  hare  diacharged  a  tuimber  of  atonm  near  Krali* 
hut,  a  village  on  the  north  aide  of  the  rtver  Ooomtf* 
about  fourteen  miles  iVonn  Benares.  Th; :  itieieor  ap- 
peared in  the  vfcsicm  (|uarter  of  tlic  hcmisplicre,  and 
was  visible  only  for  a  short  lime,  to  scveiul  Europeans, 
as  well  as  tmiivcs,  in  different  parts  of  the  country. 
In  the  neighbourhood  of  Juanpoor,  ahout  twelve  miles 
from  the  apot  where  the  stonet  Celi,  it  waa  diatinctlir 
perceived  by  varloua  Europeao  ladiet  and  gentlemen, 
wlio  dcicribctl  it  as  a  large  ball  of  fire,  accompanied 
by  a  roUinj;  noise,  which  they  compared  to  bad  plaloon 
firinjj.  Mr.  Judge  Dawia  obsci  ved  the  light  to  codic 
into  the  room  which  he  occupied,  through  the  caaement, 
and  so  strongly  as  to  project  ahadowa  IWJf  diatbctljr  Ott 
a  dark-coloured  carpet. 

When  intelllgenoe  of  the  event  reached  Benarea,  Mr. 
Davis  dispatched  a  judicious  person  to  make  the  re- 
quisite inquiries.  The  natives,  on  being  interrogated^ 
mentioned,  that  they  had  either  broken  to  pieces,  or 
given  to  the  collector  and  others,  all  the  stones  which 
'  they  bad  gathered,  but  that  others  might  still  be  found 
in  the  fields,  by  observing  where  the  canli  appeared 
to  t>c  recently  turned  up.  Four  were  accordingly  pro- 
cured and  brought  to  Mr.  Davit*  They  bad  aonk 
about  alx  Incbei  deep  into  fields,  which  aeemed  to  have 
been  freshly  watered,  and  about  the  distance  of  a  hun- 
dred yards  from  one  another.  The  person  dejiutcd  to 
obtain  informaliijii,  waa  likewise  told  by  the  inhabitants 
of  the  village,  that,  about  eight  o'clock  in  the  even- 
ing, when  tbc^  had  retired  to  their  dwellings,  thof 
cfcaerved  a  verf  brilliant  light,  proceeding  aa  from 
the  aky,  accompanied  by  a  load  peat  of  thaiider,  which 
was  immediatily  followed  by  the  noise  of  heavy  bodies 
falling  in  the  neighbourhood.  Uncertain  whether  some 
of  t;ieir  deities  iniplu  not  be  cdtirerncd  io  this  occur- 
rence, they  did  not  venture  out  till  next  rooming, 
when  (he  first  circumstance  which  attracted  th^r  tU 
tention  was  the  broken  appearance  of  tiM  aarfaee  of 
the  grounds  and  further  inToatigation  corroborated 


these  particular''.  Mr.  M  Lanc,  a  gentleman  who  re- 
sided hard  by  Krak-huE,  gave  Mr.  Howard  part  of  a 
stone,  which  had  been  brought  to  him  by  the  watcb- 
mao  who  was  on  duty  at  hia  house.  This,  he  aaid, 
had  lalien  throagh  the  top  of  hht  hat,  which  waa  cloao 
by,  and  burled  itaelf  aereral  inches  in  the  floor,  which 
was  of  hardened  earth.  At  the  time  (hat  this  meteor 
apjiearcd,  the  sky  was  perfectly  sercnt.-,  and  not  a 
cioud  had  been  seen  biiicc  the  11th  of  the  month,  nor 
had  any  been  observed  for  many  days  after. 

^'  Of  these  stones,"  aaya  Mr.  Howard,  "  I  have  seen 
eight,  nearly  perfect,  beiidea  parta  of  ieveral  others, 
witicb  had  been  brokeo  by  the  poaaeaaora,  to  diatributci 
among  their  frienda.  The  form  of  tbe  more  perfect 
ones  appeared  to  be  that  if  an  irregular  cube,  roui>d- 
ed  oflTat  the  edges;  l)ut  tlit  «>iigic?i  were  to  be  observ- 
ed on  most  of  ihcm.  They  were  ui  \  n  ious  sizes,  from 
about  three  to  upwards  of  four  inches  in  their  largest 
diameter;  one  of  them,  nwasuring  ft«r  Indiee  and  «■ 
quarter,  weighed  two  poiinda  twelve  ounooe.  In  ap- 
peanuKO  they  were  exactly  almilan  exievnallyi  they 
were  covered  with  a  hard  black  coat,  or  incrustation, 
which,  in  some  parts,  had  the  appearance  of  variush, 
or  bi'.umeo ;  and  on  m  isi  tT  i  lirai  were  frariurcs, 
which,  from  their  being  covered  vruh  matier  similar  to 
that  of  the  coat,  seemed  (o  have  been  made  in  the  fall, 
by  the  stones  striking  against  each  other,  and  to  have 
passed  through  some  medium,  probably  an  intense 
liflat,  prevhiua  to  their  reaching  the  earih.  IntemaUyt 
they  ccnaitled  of  a  number  of  small  apberical  bodies 
of  a  slate  colour,  embedded  in  .-<.  whi(ish  gritty  sub- 
stance, intersper.scd  with  bii[;iu  shitting  spicula;,  of  a 
UK  tj^lic  or  pyritical  nature.  The  sj)UericaJ  bo<lies 
were  much  harder  (ban  tbe  rest  of  the  stone :  the 
white  gritty  part  readily  crambled,  on  being  nihbcd 
with  a  hard  body ;  and  on  being  bniken, «  qoantity  mt* 
tachcditielf  to  the  magnet,  but  more  particularly  tb« 
outside  coat  or  ctuat,  wUch  appeared  alnraat  wholty  «u 
tracuble  by  it. 

"  It  is  well  known  there  are  no  volcanoes  on  the  con- 
tinent of  India  ;  and,  as  far  as  I  can  learn,  no  stones 
have  been  met  with  in  the  earth  in  that  part  of  the 
world,  which  bear  the  smallest  reaemUaoce  to  tboac 
above  described." 

The  history  of  the  Benares  meteor,  then,  speaks  tdo 
dbtinctly  for  itself  to  stand  in  need  of  conunenury. 

April  5,  1799.  Stones  fell  at  Haionruuge,  OB  the  Mle* 
aissippi,    Brf/att  Chrottitlt  o/  the  War, 

A{nil  5,  180O.  At  night,  a  body  wholly  luminoua 
was  seen  to  move  over  a  portion  of  America  with  pro* 
digioua  iwhicity.  Iia  apparent  aise  waa  that  of  a  largw 
hotne  tcTCMy  fiMt  long,  and  it«  elevmiiea  above  the 
rorftee  of  the  earth  about  900  yarda.  It  dlffbsed  a 
lif;ht  little  inferior  to  that  of  the  sun;  and  those  who 
saw  it  perceived  a  considerable  decree  of  iicat,  but  no 
electrical  sensation.  1  inrnediatcly  after  it  (libajjpearcd 
in  the  oorth-wrst,  with  a  violent  ru&hing  nuiae,  which 
in  a  lew  seconds  was  followed  by  a  trcmcnduous  crash, 
and  a  very  sensible  vibration  of  tbe  earth.  Search  being 
afterwards  made  in  tbe  place  where  the  homing  body 

fell,  every  vcf^ctablc  w;is  found  burnt,  or  jjrcatly  sr.oi  i  I. 
ed,  and  u  considerable   [lonion  of  the  earili's  suLlatc 
broken  up. 

"  W'c  have  to  lament,"  remarks  Mr.  Howard,  "  that 
tbe  authors  of  this  account  did  not  search  deeper  than  the 
iurface  of  the  ground.  Such  an  immense  body,  though 
moving  in  a  boriMinUi]  direction,  could  not  but  be  bv* 
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ricd  to  a  coitaidcnble  depth.  Should  it  have  ben  more  the  fitiat  hmij  (h«U«  league  liortb  oorlh-eaait  of  I'A^le) 

.  than  iIm  Mmbhnce  of  a  body  of  a  pecaliar  nature,  the  and  Gloa,'inMng  bjr  St.  Nleholaai  St.  Pien«i  Uc  which 

topMOfages  may  perhaps  effect  what  has  now  been  struck  us  at    m  as  a  fablC)  bttt  which  was  aftcrwacda 

neglected,  and  its  magnitude  and  solitary'  situation  be-  found  tu  true. 

come  tha  aataBtohwant  of  fktnra  pbilwi^hara."  PAtfaa.  «  The  following  is  the  cxphiutioit  given  of  thit  as- 

Mag^.  traordinary  event  by  all  who  witnessed  it. 

1801.  M.  Bory  tie  St.  Fincent,  the  ingenious  author  "They  heard  a  noise  tike  that  of  a  cannon,  then  a 
of  Fvyag*  dmt  /n  fimtre*  firineifiaiea  Met  da  Men  double  report  Mill  louder  than  the  preceding,  followed 
^^^MqMf  rehtaa,  (tom.  iu.  p.  95S,)  that  in  conaequence  bf  a  rambllag  nolae  which  laaied  about  ten  nnmite% 
of  particular  inuructions  from  M.  Hubert,  be  bad,  the  same  which  we  also  heard,  accompanied  with  hiss- 
when  on  the  Isle  aux  Tonneliers,  made  diligent  search  ings  caused  by  these  stones,  which  were  counteracted 
for  the  fragmetiis  of  a  stone  which  had  been  broken,  in  their  fall  by  the  (lifferent  currents  of  air,  which  is 
and  employed  in  the  construction  of  a  wail.  Of  the^c  very  nalurni  in  the  case  of  such  a  sudden  expansion. 
fr:i);tnents  he  discovered  three;  one  about  the  size  of  a  Nothing  more  was  heard;  but  it  is  remarkable,  that 
melofi,  but  too  fast  lockciU  io  the  plaster  to  be  deucbed,  previoualy  to  the  eaploaioo,  the  domeatic  fowla  were 
aud  the  other  two  about  the  alio  of  an  orange  eacti*  and  alarmed,  and  the  eowa  bellowed  in  an  anuaual  maimer, 
which  were  easily  aeparaied.  They  all  evidenilf  be-  All  the  country  folka  were  much  diamayed,  especially 
longed  to  the  same  mass,  and,  though  their  fracttire  had  the  women,  who  believed  that  the  end  of  the  world 
become  rusty,  one  side  of  tl  cii  external  surface  exhibi-  was  at  hand.  A  labouring  man  at  La  Sapfcc  fell  pros, 
ted,  like  certain  lavas,  a  dark  arid  polished  tint,  while  trate  on  the  ground,  exclaiming,  '  Good  Gad  !  is  it 
their  idcniiiy  with  stones  reputed  ainiua|>hcric  seemed  possible  that  thou  canst  make  me  perish  thus  ^  Pardon, 
to  leave  no  duuht  of  their  origin.  Id  regard  to  their  i  beseech  thee,  all  the  faults  that  I  have  committed.* 
hitiory,  AI.  Dexc^mbcs  informed  tlie  author,  that  some  The  most  trilling  objects,  in  fact,  might  create  alaciBt 
time  befiore,  probably  in  the  year  I80l»  the  iadiea  of  fi>r  it  ia  not  improbable  that  history  offers  no  example 
the  district  were  walking  on  the  quay  during  a  beaut}*  oF  auch  a  aliower  of  atonea  aa  thia.  The  piece  which  I 
ful  moonlight  nij^ht,  when  all  of  a  sudden  they  perceiv-  send  was  detached  from  a  lari^e  one  weighing  eleven 
cd  a  luminous  clr,nd  advancing  from  the  west,  and  ex-  pounds,  wliich  was  found  between  the  house  of  the 
plodins;  with  a  very  loud  noise  like  the  report  of  a  can-  Buats  and  Lc  Fertey.  It  is  saiil  t.iai  :t  collector  of 
noD,  but  much  more  hollow,  disclosing  st  the  same  time  curiosities  purchased  one  of  sevenleeo  pounds  weight, 
a-  beautiful  bell  of  Bre,  in  appeannce  perfectly  sphc-  that  be  might  send  it  to  Ptria.'  Every  body  In  tfiis 
rical,  and  about  a  Coot  in  diameter.  When-  it  broke  country  is  desirona  of  poMeaiiDf  n  whole  atone,  or  « 
from  the  cloud  tn  which  it  bad  been  ceoTeyed,  it  waa  fragment  of  one,  aa  an  object  of  curiosity.  The  iarj^at 
supposed  tn  he  firill  a  league  from  the  shore,  to  which  were  darted  with  such  violence,  ;hat  ;hey  pn'rrcd  at 
it  tended  in  a  unitorinly  slanting  direction,  till  it  seem-  least  a  foot  into  the  earth.  They  arc  black  on  tlic  out- 
cd  to  fall  on  the  Isle  aux  Tonneliers.  Several  persons  side,  and  greyish,  as  you  see,  within,  seeming  to  con- 
in  the  island  of  Bourbon  aiiirmed,  that  on  the  same  day,  tain  some  pieces  of  meul  and  nitre.  If  you  are  the 
and  at  the  same  hour,  they  observod  a  luminous  point  -firattokaow  of  what  ingredients  ihey  are  composed, 
in  the  air  which,  from  the  path  of  ita  notion^  could  bb  you  will  inform  aa.  One  fell  near  M.  Boia  de  la  Ville, 
no  other  than  tbia  globe  of  fire.  who  livea  hard  hf  Oloa.   He  waa  mueh  alndd,  and 

March  5  and  6,  1803.  A  shower  of  red  snow  fell  at  took  shelter  under  a  tree.   He  has  found  a  great  num- 

Pezzo,  at  the  extremity  of  the  Valle  Camooica.    It  was  ber  of  them  of  different  sixes  in  his  court-yard,  bis 

pre  ceded  by  a  vieieat  wild  on  tlM  5th.     jQUmot  de  wheat  fields,  &c  xvlihr  ut  reckoning  all  those  which  the 

PhytiijUf,  I804.  peasants  have  found  elsewhere.    Numberless  stories, 

Apiil  26,  I80S.   The  biatonr  of  the  extraordinavy  more  or  less  absurd,  have  been  circulated  among  the 

shower  of  stooea  at  L'Ai^e,  in  Korraaody,  first  appear*  people.   You  know  that  our  country  is  fertile  in  auch 

-ad  in  the  ensuing  artleea  jeonHnanication  from  M.  Nb'  tales.  Cousin  Moutardier  sends  one  of  tbns  aienoa  to 

fait,  resident  in  that  place,  to  hia  friend  at  Paris.  Mademoiiellc  Uebert ;  and  be  ia  not  leea  eager  thm 

*•  At  VMgle^  the  ISM  Ftortaly  yearW.  we  are  to  know  how  theae  aubataocea  can  be  eompress- 

**  An  astonishing  miracle  has  just  occurred  in  our  ed  and  petrified  in  the  air.  Doiry  to  explain  the  process, 

district.    Here  it  is,  without  alteration,  addition,  or  di-  The  person  who  gave  me  the  largest  stone  which  I 

minniion.    It  is  certain  that  it  is  the  truth  itself.  send  to  you,  went  to  take  it  at  the  moment  that  it  fell, 

"On  Friday  last,  6lh  Floreal,  between  one  and  two  but  it  was  so  hot  that  it  burned  him.    Several  of  hia 

o'clock  ID  the  afternoon,  we  were  routed  by  a  munnoi^  neighbours  shared  the  same  fate  in  attempting  to  lift  it. 

ioenoiae  like  thunder.   On  going  ve»%  we  were  sai'*  -^The  elder  Buat  baa  joit  arrived,  and  dciireauat^ 

pnsed  to  aee  the  sky  pretty  clear,  with  theeseeptfon  of  add,  that  a  fira-baH  waa  obeerved  to  hover  over  the 

some  small  clouds.    \Vc  took  it  for  the  noise  of  a  car-  meadow.    Perhaps  it  was  wild-fire." 

ri»i»e,  or  of  fire  in  the  neit^hbourhood,    We  were  then  .^t  the  sitting  of  the  Institute  on  the  9th  of  May, 

in  ilie  meadow,  to  ex;imine  whence  the  noise  proccedecl,  Fourcroy  read  a  letter  addressed  to  V'auquclin,  frotti 

when  we  observed  ait  the  inhabitants  of  Pont  de  Pierre  the  town  of  L'AigIc,  containing,  among  oilier  details,  the 

at  their  windows,  and  in  gardens,  inquiring  concerning  following  : 

a  cloud,  which  paaeed  in  the  direction  of  from  aouth  to  Onthc36tbof  April,  about  one  o'clocfc,  P.  M.  the 

north,  and  from  which  the  noiae  iaaoed,  although  that  sky  being  almeet  'aerane,  a  rolling  nolte  like  that  of 

cloud  prt  scnicd  i  ;  !  it  r  extraordinary  in  its  appear-  thunder  was  heard.    It   seemed  to  proceed  from  a 

ance.    But  i^itat  a .ii  cur  astonishment  when  we  learn-  single  cloud  which  was  on  the  horizon,  and  which 

cd.  that  many  and  large  stones  had  fallen  froin-it,  some  the  inliabitants  beheld  with  uneasiness,  wlu-ii,  to  their 

of  them    weighing  ten,  eleven,  and  even  seventeen  great  surprise  and  terror,  explosions  like  the  reports  of 

poiiadab  in  the  apace  cempriied  between  the  beuae  of  cannoq,  aonetlmaa  alngte  and  aomettmaa  double,  were 
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hear<1,  along  with  a  violent  hisslog,— phenomeiut  which 
struck  ttiiut  even  into  domcttic  animals;  for  the  cows 
bellowed,  ami  inc  poultry  fled  10  a  place  of  shelter.  This 
noise  was  sruccceded  by  ihc  lali  ot  a  great  number  of 
stones  uf  different  sizes,  weighing  ten,  eleven,  and  even 
•evcQtecn  potiods.  The  largest  entend  the  earth  to 
Ibe  depth  of  a  foot.  Several  of  these  fell  into  the 
court>7ard  of  M.  Bois-de-k-Villct  and  one  of  them  vefjr 
near  him.  Manjr  curious  periOM  collocted  some  m 
them;  and  FourcK  y  Ijid  before  tlit  Instiiule  one  of 
the  frai;iTicnU,  which,  when  conipare<i  with  thai  of  the 
Viltefranche  specimen,  presented  ai  the  n)cciiriR  by 
Pictei,  greattjr  rescmbkd  it  in  every  point,  exhibiting 
the  same  colour,  textuie,  and  black  crust  ;  in  a  woMi 
«bo  fragncnti  coold  oot  ho  diatioguiabed  from  each  other 
but  by  the  ^10. 

Lamarck  then  reported  that  he  had  received  sevci-al 
letters,  appiizin^;  him  of  a  fire-ball  which  had  been  seen 
to  pass  from  cast  to  west  with  grcEi  vtitr  1  y  .  n  the 
same  dajr,  and  at  the  same  hour,  at  which  the  event  al- 
luded to  look  place.  It  was  added,  that  this  meteor  bad 
been  eeen  et  eee  bofoie  k  reeohod  the  cooiioeM. 

But  wo  pees  to  the  ettbaumeo  of  M-  Biot*e  tetter,  ed- 
fire  St  (1  to  the  minister  of  the  interior,  and  published  in 
the  Journal  df»  Debati.  This  gentleman,  wlio  is  ad- 
vantageously kn<<wn  over  Europe  for  his  scientific  at- 
tainments, was  deputed  by  government  to  repair  to  the 
spot,  and  collect  all  the  authentic  facts.    The  contents 

of  bia  letter  have  boot  aioco  expended  into  the  form  of 
B  mOBwir,  trhleli  meaibMa  the  caniian  and  jodgeioM 

that  guided  his  inquiries. 

M.  Biot  left  Paris  on  the  35tb  of  Jui>e,  and,  in  pisce 
of  |; r DLL'Liliii iJirectly  1(1  L'AiL'jc,  wi.  iit  Hi  st  tr)  Alen^on, 
vhich  lies  tiltccn  lcagu«i»  to  the  west  south-west  of  it. 
On  his  way,  he  was  informed  that  a  globe  of  fire  had 
boon  observed  moving  towards  the  north,  and  that  its 
appearance  waa  followed  by  a  violent  explosion.  Vnm 
Alen^on  be  journeyed  through  various  villagee to  L*At> 
gtc,  being  directed  in  his  progress  by  the  accounts  of 
ilif  iiilutiiijn'-i,  \s\\n  \.:\{'  all  liL-ii:!!  ihr  cxiilusioii  riu  tliC- 
day  and  at  lite  hour  specified,  liiiil  ahnubi  ull  ^hc  ri.'^i- 
dcnis  of  twenty  hamlets  declared,  that  they  wtie  lvu- 
witncsses  of  a  dreadful  shower  of  stones  which  was 
darted  from  the  meteor.  The  summary  of  tho  evi- 
dence which  M.  Biot  coUeeted,  aay  be  thus  expressed. 

About  one  o^clockt  P.  M.  the  weather  being  serene, 
there  was  observed  from  Caen,  Pont-d'Au  Ierner,  and 
the  environs  of  Alem^on,  I'iilaise  and  Verncuii,  a  fiery 
globe  of  uncotnmon  splendour,  and  which  moved  in 
the  atmosphere  with  great  rapidity.  Some  moments 
after,  there  was  heard  at  L'Aigle,  and  for  thirty  leaguea 
round  in  oveiy  direction,  a  violent  explosion,  which 
Jeetod  five  or  ai*  minutes.  Three  or  four  repone»  like 
tbote  of  caniioia»  were  fblhiwed  by  a  kind  of  discharge, 
winch  resembled  the  firing  of  musketry  ;  after  which, 
there  was  hcnrd  a  dreadful  rumbling,  like  the  beating 
of  a  drum-  The  air  was  calm,  and  the  sky  serene, 
with  the  exce[)tion  of  a  few  clouds,  soch  as  are  com- 

monly  observed  at  that  season.  The  neiae  proceeded 
ftwma  small  cloud  which  had  a  rectangular  Ibrtiit  tho 
hrgeat  aide  bttog  fai  a  direction  fnMa  aw  to  west.  It 
■ppeared  mottoiileae  all  the  time  that  the  phenomenon 
lasted  ;  but  the  vspours  of  which  it  was  composed  were 
proj'  cied  momentarily  from  diffrreni  sides,  by  the  ef. 
feet  of  the  succcbiive  explosions.  This  cloud  was  about 
half  a  league  to  the  oorlit  north-west  of  the  town  of 
VAigte,  and  at  a  great  devatien  in  tiw  auiNapharet 


for  the  inhabitants  of  two  bamlets,  a  league  distant 
from  each  other,  saw  it  st  the  same  time  above  their 
hrad'i.  In  the  whole  district  over  which  this  cloud  was 
suspended,  there  was  beard  a  hissing  noise,  like  that  of 
a  stone  discharged  from  a  sling  %  and  a  great  many  mi- 
neral maascs,  exactly  similar  to  those  distinguiahod  fegr 
the  lUime  of  me$eor-»tone»i  were  sees  to  fclL 

The  portion  of  country  in  which  these  masses  were 
projected,  forms  an  elliptical  extent  of  nearly  two  leagues 
and  :i  hjjf  in  Irngth,  and  nearly  one  in  breadth,  the 
greatest  dimension  being  in  a  direction  from  south  east 
to  north-west,  forming  a  decimation  of  about  22  de- 
grees. Tbia  direction,  which  the  meteor  must  have 
foUowodt  it  exactly  that  of  the  magiwlic  mcridiaot 
whIiUi  ia  n  renMrhabie  reeulL  The  fMateat  ef  the 
stones  fell  m  the  Bomli*e(ratem  cstremity  of  the  large 
nxi;  n(  the  dlipiei  the  middle-sizr  1  in  'he  centre,  and 
tiie  smaiiest  at  the  north-western  cxutinity.  Hence  it 
appears  that  the  laii  cbt  fell  first,  as  mi^'ht  be  naturally 
supposed.  The  iargest  of  all  those  which  fell  weighed 
17]  lb.  and  the  smallest  which  was  subjected  to  M. 
Bioi'a  inapection,  oolj  a  thouaandth  partot  that  weighty 
or  two  French  gm. 

As  we  cannot  make  room  for  an  analyMs  of  M.  Btot's 
more  extended  conimunicaiion,  we  shall  be  contented 
to  select  only  Iwo  facts. 

The  vicar  of  St.  Michel  declared,  that  he  observed 
one  of  the  stones  fall  with  a  hissing  noise  at  the  feet  of 
faia  niece,  in  the  court-yard  of  his  parsonage,  and  that  it 
rebounded  more  than  a  ibot  ftwn  the  pavemeat.  Ho 
inetamly  requested  hia  nieco  to  fetch  it;  bot»  aa  ahe 
was  too  much  alarmed,  a  woman,  who  happened  alan 
to  be  on  the  spot,  took  it  up,  and  it  vtw  Ibulid  in  every 
respect  to  resemble  the  others. 

.^5  one  Piche,  a  wire-manufacturer  in  the  village  of 
Aur6i  s,  was  working  with  his  men  m  the  open  air,  a 
alone  graaed  his  am*  and  fell  et  his  feet;  but  it  was 
ao  hot,  that,  on  altemptinf  to  tako  it  up»  ho  ioetaotlj 
let  ft  fall  again. 

Ill-  Nvtifj  foitjp:ire3  the  various  accounts  of  the  L'Ai- 
i;k  iiitieui  witJi  a  triLical  eye,  may,  no  doubt,  detect 
Mjuic  apparent  contradictions,  but  which,  on  reflection, 
will  be  found  strictly  conCormable  to  truth.  Thus,  ac- 
cording to  some,  the  meteor  bed  a  rapid  moUon,  othera 
believed  it  to  be  stationary  t  some  saw  a  retj  luminooa 
ball  of  lire,  and  others  eoty  an  ordinary  cliMd.  Spec- 
tators,  in  fact,  viewed  5t  in  different  positions  with  re- 
gard to  its  direction;  for  they  who  happened  to  be  in 
the  line  'A  i:,  [h  if.^ri  ss  would  see  it  stationary,  for  the 
same  reason  that  we  fancy  a  ship  under  full  sail  to  be 
motronlesa  when  wo  are  pisced  in  its  wake^  or  when  wa 
view  it  from  a  harbour  to  which  it  ia  approaching  In  « 
straight  line;  they,  on  the  other  hand*  who  had  a  aids 
view  of  ii,  would  reckon  its  motion  the  more  rapid  as 
their  position  approached  to  a  right  angle  with  the  line 
of  its  passage,  while  they  who  saw  it  from  behind,  as 
the  inhabitants  of  L'Aigle,  would  perceive  only  the 
cloud  of  vapour  which  it  left  in  ils  train,  and  which,  in 
the  shade,  would  figure  like  a  blaiiog  tail,  in  the  aame 
manner  ea  the  amoke  of  a  volcano  appoara  Mack  dur- 
ing the  day  and  red  at  night ;  lastly,  they  who  were 
placed  in  front  of  the  meteor  would  reckon  it  stationary, 
but  brilliant  and  cloudless. 

It  deserves  to  be  remarked,  thai  most  of  the  stones, 
for  some  days  after  their  dehcent,  were  very  friable; 
that  they  gnduelly  acquired  hardness;  and  that,  after 
tbeyJiad  lost  tho  aulpkiwaoiBa  od««r  on  thdr  ainihcop 
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diey  still  retained  it  in  their  subBt«WB(  M  WM  dbeo. 
vend  b]r  bfokioc  Umn.  PfofeMor  Sige  tubmitied 
them  to  w^enl  conptrathc  tmla  with  those  of  Ville- 

frtncbe  ;  and,  although  thr  I.'  Aiglr  ■  pr  imt  ri''.  present- 
ed some  globules  of  the  si^e  oi  a  stnali  coriander  seed, 
bf  a  darker  |i--t:>  li  m  the  nuits,  and  not  attractable  by 
the  magnet,  yet,  in  respect  of  granular  texture  and  gc- 
nentl  aspect  the  coincidence  was  so  striking  as  to  md 
eoo  to  auppoet  that  they  weteall  pem  of  the  wmio 
inaat.  According  to  Foorcroj,  who  wu  also  fomieb- 
ed  with  documents  and  specimens,  most  of  the  l/Aigle 
stones  were  irregular,  polyi^onal,  often  cuboid,  sonte* 
times  sub-cuneiform,  and  exceedingly  vaiious  in  their 
diameter  md  weight.  They  were  all,  he  observes,  co- 
vered with  a  black  gravelly  crust,  coniiisting  of  a  fused 
Vaatter,  aixl  filled  with  small  aggltttinated  grains  of  iron. 
The  greater  part  of  them  vw«  bMkcnatthe  corners,  ei- 
ther  Sf  their  shock  agaiaat  one  awMlier,  or  bf  failtog  on 
hard  bodies.  The  mterior  perls  resembled  those  of 
all  the- meteorites  analysed  by  Messrs.  Howard  and 
Vanquelin,  being  grey,  somewhat  varied  in  their  shad- 
ings, granulated,  ami  is  i'.  -.vcie  scaly,  split  in  mai;y 
parts,  and  filled  with  brilliant  metallic  points,  exactly 
of  the  same  a^act  aa  tboWfif  otiter  stones  of  the  like 
hind.  Of  the  two  apaetaiaDa  which  M>  Blot  presented 
to  Patria,  one  was  less  eompect,  and  of  a  lt);hter  grey 
than  the  other,  and  exhibited,  besides,  smnll  patches  of  a 
rtist  colour.  When  immersed  in  water,  it  gave  a  hiss- 
iapoooad  like  the  humming  of  a  0y  when  held  by  one 
wmg.  As  it  began  to  dry,  it  was  observed  to  be  mark- 
ed by  cumlinoar  aad  parallel  layers.  The  more  com- 
pact apetiiwewy  when  moistened,  presented  no  such  ap* 
pearaocci,  bat  aassinod  the  aspect  of  a  grey  porpbfrjt 
with  a  base  of  trap,  mottled  wkb  email  white  apotat  aM 
speckled  with  metallic  pointa. 
Vaaquelin's  analysis  of  these  atonaa  fWdad 

Silica  SS 

Lime  .  ,  •  ■  ,  1 
Magneaia  ....  9 
Oxyd  of  iron  ...  36 
Miakal  ....  3 
MplMr    9 

104 

The  addition  of  four  per  cent,  may  be  attributed  to  the 
oaudatioo  of  tbe  meuls  produced  by  the  anaJjais.  Tbe- 
wrd  iiaports, 

Silica  .....  46 
MagneiiB  .  IQ 

Oxyd  of  iron  ...  45 
Nickel  ....  3 
Svlpfanr      «...  5 

108 

M.  Lwg^  iM«aeter  detected  a  email  proportk>o  of 
cbrane.  M.  LaidiwdB  and  othera  coUacled  specimens 
of  this  extraordinary  shower  of  ttonea,  and  diatribnted 
them  aroon^  the  curious.  We  have  seen  two  6ne  aam- 
plea,  one  of  thuTi  nearly  entire,  in  Mr.  Ferguson's  col- 
fectibn,  which  we  have  already  repeatedly  quoted. 

Previously  to  the  memorable  explosion  above  recited, 
DO  BBKtcorites  had  been  ibood  in  the  hands  of  the  inba- 
bilauita  of  thia  district  of  oountryt  nor  in  the  mineralo- 
gical  collecdooa  of  the  departmciitt  nor  bad  tbe  alight* 
eat  iotimation  of  them  oeenrred  In  the  geological  doen- 
ments  of  the  environs  of  L'Aigle.  We  may  also  n<  te, 
tbat  tlx*  forges  and  mines  of  the  district  in  quesiioo 
tiroduce  t>othing  similar  fa  the  form  of  diMa  or  ore  I 
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tbat  the  soil  exhibits  no  traces  of  t-olcanocs}  and  thai 
immediatelf  conaeqtient  on  the  appeantnee  of  the  nrit- 
teor,  a  deterndned  space  of  grmind  wae  strewed  with 

sttsnes  of  a  peculiar  character,  ai.d  accompanied  with 
circumstances  which  could  nnt  formerly  have  escaped 
oljscrvaiion.  Again,  nearly  all  ihc  itiliabiiants  of  JO  ham- 
lets, dispersed  overtbe  circumscribed  space,  declare  that 
they  were  eye-witnesses  of  a  terribia  fall  of  stones  pro- 

1'ected  from  tbe  naeieor.  The  f  oong,  tbe  old,  and  tboae 
n  the  prime  of  life,  indinduals  of  both  sesea,  rimple 
peasants  dwelling  at  a  distance  from  one  another,  saga- 
cious and  raliunal  workmen,  icsper.table  ecclesiastics, 
young  soldiers  devoid  of  fear,  persons,  in  short,  of  vari- 
ous manners,  professions,  and  opinions,  and  united  by 
no  common  ties,  all  concur  in  attesting  a  fact,  which 
contributed  oeithcr  directly  nor  imUrectlf  to  promote 
their  own  interest;  and  thejaH  aiaign  the  manifestation 
of  thia  £ict  to  tbe  aame  day  and  tbe  aama  hour.  They 
nioreover  point  to  obvioua  and  eaisiuig  consequences  of 
the  fall  of  s!nnv  mtisses  ;  aod  they  aver,  in  terms  inca- 
pahlo  of  ,irntji^';u]:_v  or  misconstruction,  that  they  really 
tiiL-  e  in  j5:,!_s  i  i|l  down  on  roofs,  brealc  branches  of 
trees,  rebound  from  the  pavemeDl,  and  produce  smoko 
when  they  lighted  on  the  soil.  These  assertions,  and 
their  corraborativo  indicakioa«»  refer  to  a  portMO  of  ter> 
ritory  which  haa  been  aocnralalf  deflaeo,  and  beyond 
whose  precincts  not  a  single  corresponding  mass  has 
been  found,  nor  a  single  individual  who  alleges  that  he 
-.aw  a  btone  fall.  Si:  i  incontrovertible  evidence,  then, 
will  preclude  the  necessity  of  dilating  on  cases  of  infe- 
rior notoriety,  attd  to  which  we  are  induced  to  advert* 
prioctpalljr  for  tbe  purpose  <^  completing  oor  cbrono* 
logical  oatatoena,  and  dedudng  the  known  aeika  of  an 


logical  oatatogna,  anil  Mducing  t 
ecewreaeei  tbe  aoliitioo  of  whtob  U  atill  aomewhat  pio< 
UomatleaL 

July  4,  1803.  A  ball  of  fire  atruck  the  Whiir  Hu!) 
Inn,  at  East  Norton,  by  which  tbe  chimney  was  thrown 
down,  the  roof  partly  torn  off,  the  windows  shattered  to 
atoms,  aod  the  dairy,  pantry,  fcc.  converted  into  a  heap 
of  niioa.  It  appeared  like  a  luminous  ball  of  consider- 
able magnitude^  and,  on  coming  in  eootact  with  tbe 
booae,  exploded  with  a  great  nrae  and  a  very  opprea- 

Slvc  sulphureous  itricll.  S  me  fragments  of  it  were 
found  near  tUc  :  |.r  1  were  subjected  to  chemical 
analysis  by  a  gDrlcrr  in  ii.  the  neighbourhood,  who 
found  ihem  to  consist  of  one-half  siliceous  cisy,  thirty- 
five  parts  of  oxidated  iron,  twelve  of  magnesia,  and  • 
snuill  portion  of  nicka),  with  aome  aulpbur.  Tbe  avr* 
foce  waa  darli  and  vandabed,  aa  if  in  a  atate  of  foaion, 
aod  bearing  numeroua  globules  of  a  whitish  metal,  con- 
taining sulphur  and  nickel.  From  some  indentures  on 
the  surface,  it  appeared  probable  that  the  ball  was  soft 
when  it  descended.  Where  tbe  fragments  fell,  tbe  her- 
bage was  burnt  ap.  The  meteor's  motion  in  the  air 
was  very  rapid,  and  apparently  parallel  to  the  horizon. 
Liter.  Jomml, 
October  i,  1303.  Stenea  foil  near  Avignon.  BM, 


December  13,  1803.  The  inhabitants  of  the  village  of 
St.  Nicholas,  in  Bavaria,  were  alarmed  between  eleven 
and  twelve  o'clock,  noon,  by  a  noise  which  resembled  the 
report  of  several  cannons.  \  peasant,  who  went  out  of 
his  house  to  see  what  was  the  matter,  observed  the  sky 
to  become  dark  and  gloomy,  heard  a  aingular  blaring  in 
the  air,  and  perceived  something  fall  on  a  bam  with  a 
Inufl  rioisc  Oi',  rntering  the  barri,  he  found  a  stone 
which  bad  btokeii  the  rafters  by  its  fall,  was  still  warmf. 
MMlled  ef  aiilplMiii  and  weighed  three  poimda  and  a 
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<)uan«r.  k  cuveicti  by  <t  ihin,  blacki&h,  und  ap- 
parently bituminous  incrustation.  Its  substance  was  of 
ftD  ash-grvy  colour,  earthy,  and  resembling  hardened 
clay,  but  without  o<lour.  It  was  ibond  to  contain 
!>ma\l  shiiMPg  panicles  of  native  iron,  tmall  bri^^tu 
grains  of  martial  pyrites,  which  yielded  a  black  pow- 
f'.CT  whin  p(i\jiuU(l,  l;ard  and  very  bright  flattened 
masses,  of  a  black  and  (Jark-browti  hue,  fiome  minute 
v;rain5  of  a  cubical  form,  ami  small  yellowish  transpa- 
rent laininx,  wjih  glaiis  glance,  having  the  appear- 
aXKtf  but  not  the  hardness,  of  quartz.  Yellowish, 
«rliite)  and  metallic  points,  probably  auive  idckel,  were 
diicovered  by  the  microacope.  Th«  chemical  analyata 
of  10,000  pr:iir=  cf  this  specimen,  gave 

!ro!i,  II  tae  metallic  atate,  .  1800 
lir  I j  '.vn  oxyd  of  do.     .        .        .  2540 

Rcguius  of  nickel,  .      .      .  1350 

Magoeafa,      ....  3Sso 

Silex,                 .      .      .  1000 

Snppowd  solphur,   ...  60 


10/300 

Journal  de  P/iysigur,  Gitb  ^n.     foiy/il't  Mag. 

\\in\  i  tbo4.  Three  men  al  uuik  in  a  field  at 
Fossil,  about  three  miles  north  from  Glasgow,  were 
alarmed  by  a  singular  noise,  which  seemed  to  proceed 
from  tbe  aouth-eaal  to  the  north*weat,  and  continued, 
as  ihry  supposed,  for  about  two  minntea.  Tbey  con* 
pared  it,  at  first,  to  four  discharges  of  cannon,  after* 
wards  to  the  sound  of  a  bell,  or  rather  of  a  gong,  with 
a  violentty  whizzing  noise  ;  and,  lastly,  they  heard  a 
sound,  as  if  some  hard  body  very  forcibly  stiiick  the 
aurface  of  the  earth  At  the  same  time,  sixiceo  men 
who  were  at  work  in  the  PossU  stone  quarry,  thirty 
feet  nnder  tbe  aurfkcc  of  the  toil,  beard  a  noise  like 
the  discharge  of  attillery,  and  then  Illce  the  lOttnd  of 
haid  substances  hurling  downwards.  OTcr  stones,  and 
lasting,  ia  the  wiiole,  for  about  the  space  of  a  minute. 
The  overseer  of  the  quarry,  and  a  man  who  was  on  a 
tree,  described  the  noise  as  if  continuing  about  two 
minutes,  apparently  lieginning  in  the  west,  and  pass* 
ing  round  by  the  south)  lowarda  tbe  eaat,  at  first  like 
the  firing  of  three  or  four  cannons,  at  the  diiaiiee  of 
a  mile  and  a  half  to  the  west  of  the  quarry,  and  ter- 
minating in  a  violent  mshiiig,  or  whizzing.  Along 
wiih  ihciic  pei^ons,  there  wcie  two  boys,  one  of  ten, 
and  ti  c  other  of  fmir  years  of  age,  and  a  dog,  which, 
on  hcariiijc  the  nuise,  ran  home,  seemingly  in  great 
terror.  The  overseer,  too,  was  considerably  alarmed 
by  a  misty  commotion  which  he  observed  in  the  at* 
iDOSplicre.  Come  down,"  eaclaimcd  he,  to  the  man 
on  the  tree,  *  I  think  there  la  some  judgment  coming 
upon  us."  T!io  niaii  had  scarcely  c;oi  on  the  ground, 
when  somcllun^  aiiuck,  with  great  Ibicc,  iti  a  drain, at 
ihe  dislaiicc  of  nljotii  ninety  yards,  splasbinfj  mud  and 
water  for  twenty  feci  round.  The  cider  boy  observed 
the  appearance  of  amoke  in  the  air,  and  something  of 
a  reddish  colour,  moving  rapidly  from  the  west,  till  it 
fell  on  the  ground.  A  moment  before  the  atrake  on 
the  earth  was  heard,  the  younger  boy  called  out— 
*  Oh!  tit  a  reek.'"  (such  asmoke.)  slludint;  to  the 
sniokc  «  hl<  li  he  saw  near  the  place  wficrc  the  body 
fdl  on  the  t| round.  On  running  up  to  this  spot,  the 
overseer  observed  a  hole  in  the  bottom  of  the  drain, 
which  was  &Uiog  with  water,  about  aix  incbea  of  it 
■■emaining  still  empty.  At  the  bottom  of  tbii  hole  he 
felt  Ibmcthing  bard»  which  tae  cotiM  not  more  with  hii 


hand.  Thv  Kperalion  of  the  shovel  and  mattock  rc' 
veated  two  pieces  of  stone,  which  bad  penetrated  a 
few  inches  into  tbe  soft  sandy  rockt^ad  eighteen  inches 
below  the  bottom  of  tbe  d^in,  the  hole  being  aboac 
Bfteen  incbea  io  diameter.  He  was  not  sensible  of  any 
particular  heat  in  the  water,  or  in  the  pieces  of  stone, 
nor  of  any  uncommon  smell  in  the  latter,  although  he 
applied  them  to  his  nostrils.  One  of  the  pieces  was 
about  two  inches  Ions;,  the  other  about  six  inches  long, 
four  broad,  and  four  thick,  and  blunted  at  the  edges 
snd  end  The  fractures  of  tbe  two  pteees  exactly  eo> 
incided}  but  he  could  not  say  whether  tlieir  separa- 
tion had  been  eflRteted  by  the  violence  of  the  fall,  or  a 
stroke  of  tbe  mattock.  As  I  c  nccived  them  to  be 
merely  pieces  of  whinstone,  Uicy  were,  at  first,  neglect-, 
td  ;  but  a  carclul  search  being  made  tor  them,  some 
days  alter,  the  smallest  fragment  was  sooo  tiuund.  The 
largeati  hoirever,  having  been  used  as  a  block  in  the 

Inarrftand  having  &llen  aneng  nibbiab,  could  not  be 
iaeovered ;  bat  a  fragment  of  it  was  (bond  some  days 
after.  The  two  recovered  morsels,  one  of  which  is  de- 
posited in  the  Hunterian  museum,  in  the  university  of 
Glasgow,  formed  the  two  extremes  of  the  stone,  and 
are  characterized  by  the  smooth  black  external  coaling, 
and  the  itiiernal  (greyish  aspect.  I'he  late  Robert  Craw- 
furd  of  Possil,  Eto.  and  aeveral  of  the  professors  ef 
the  university  of  UlaigoWf  were  at  pains  to  aacertam 
the  precediing  ciicuaMtmcaa.  Mr.  Ciavfiird  remark* 
ed,  that  both  tbe  fragments  had  a  Ishy,  fetid  smell, 
when  he  first  received  them  The  c'.:,y  on  which  the 
phenomenon  took  place  was  col  I  arid  Limidy;  and  the 
noise  of  the  explosion  was  hci;  !  as  far  as  Falkirk, 
which  is  about  twenty-four  miles  to  the  eaat  of  Glas- 
gow. 

1804,  or  1807,  A  stoBe  feU  near  Dordrecht.  Km 
Beek^atoen. 

October  6,  1 804.  A  violent  explosion  was  heard, 
near  Apt,  in  the  department  of  Vaucluse,  and  for  fif- 
teen lea>,'ues  round,  accompanied  by  an  extraordinary 
hissing,  and  the  fall  of  a  stone  of  about  seven  pouitds 
weight.  It  was  presented,  by  the  minister  of  the  in- 
terior, to  the  National  Institute  ;  and  Vauquelin,  who 
aRudes  to  it  in  No.  144  of  the  wftmofe*  dir  GUtnrfr,  as- 
serts, that  all  its  physical  characters,  and  the  details  of 
the  jodldal  repoit  eoneemine  it,  sre  in  perfect  unison 
with  our  present  state  of  knowledge  on  the  u  iji  ct. 
It  is,  however,  worthy  of  rcm.irk,  that  the  dcumation 
[H!  r  rdc  l  by  no  luminous  meteor.  I.auj;ier  re- 
ports, as  the  results  of  the  chemical  aoalyaia  of  the 
Money 
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Mereh  25,  1805.  Stones  fen  near  Doronlnslii  at  n» 
great  distance  from  the  river  Indoga,  io  the  gotem* 
mcnt  of  Irkutsch,  in  Siberia.    GUb.  ^n. 

June,  1805.  Hair  Kougas  Ingigian,  autlior  of  a 
work,  entitled  Eghang-Rusankkm,  printed  at  Venice, 
in  1807,  makes  mention  of  several  stones  having  fallen 
in  one  of  tbe  public  squares  of  Constantinople,  called 
Etnu^dmof.  HaT^  Mesrab  VartabetCt  an  Anneninn*. 
eonyeraint  in  ehemiitry)  minaralogyt  and  in  tb«  pby- 
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Steal  and  matbematical  sclcncei  in  general,  translated 
the  passage  which  gives  aa  account  of  this  eveiti,  ioio 
French,  tor  the  peniaal  ol  M.  Tonnelier ;  and  the  lat- 
t«r*iii  the  Jounud  ol  Mioe*  for  Febnuiyt  1806,  brief- 
If  «tatait  thM  tb«  dflMMit  oi  ttie  stone*  took  pbcc  io 
broad  day,  and  with  grsat  violence ;  that  tbo  people 
believed  it  to  be  the  work  of  evil  spirits ;  tbat  tll« 
agents  of  |>olIce  verified  the  fact  ;  and  that  a  guard  of 
Janunarics  was  stationed  on  ih*i  spot,  for  three  succes- 
■ivedays  and  nights.  The  smell  of  sulphur  which  ac- 
conpMtied  (be  uiU,and  the  black  nA  scorched  cruat  of 
the  ^ecee  oollecttd,  scarcely  permit  m  to  doubt  thst 
tli»  vere  MmdM  aeteoritea. 

March  IS,  I  SOS.  In  the  Jotmutl  rf«  Phydque,  for 
June  1806,  there  is  a  short  account  of  the  fall  of  two 
aieroiiies,  (for  so  they  arc  termed  in  the  report,)  by  Dr. 
Pages  and  M.  DhuinLi  ts  Fiimas,  both  members  of  the 
Academy  ot  Gheot.  The  particulars  are  nearly  as  fol- 
k»w.— 

At  lMlC>Mtt  five  o'ciock  In  tb«  evening,  the  inha- 
bhnts  of  Alais,  and  the  nelghbeoring  parishes,  heard 

two  loud  cxpltisions,  between  which  only  a  ftw  se 
cocids  inicrvenea,  and  which  were  both  suppcstd  ;o 
be  ihi  hargc  of  cannon.  Tin:  rolling  noise  wli^ih 
auccecded,  lasted  ten  or  twelve  miautes.  Some  drops 
of  rain  bad  fallen  in  the  morning;  the  sky  was  claet 
at  oud-dtf  i  but  clouds  occaskwalljr  obscured  tbe  mm 
ki  the  sftemoobtVfaeD  the  eeatiBTtae  tbermoneter  In- 
dicated a  maximum  of  +  13.5.  The  heavens  became 
more  cloudy  and  dark  after  the  detonations.  The 
Sicurs  Fcnarier,  father  and  son,  who  were  in  the 
fields  adjoium^  to  the  village  of  St.  Etietme  de  L'Olro, 
ebout  twelve  kilometers  from  Alais,  heard  the  two  ex- 
phMiODS,  wbkb  were  not  preceded  by  lightning,  and 
wkicb  they  M  first  sappoeed  to  be  the  firing  of  canuoa 
«tSt.H«p|io^rtB*l**f^>  ^  tbe  ralliag  sound  whick 
succeeded,  and  which  seemed  to  them  to  describe  « 
curve  in  the  heavens,  from  west  to  south,  and  from 
south  to  cast,  quickly  undeceived  them.  As  they 
looked  more  aticntivi-,y  at  the  clouds,  an  extraordinary 
hissing  noise  succeeded  the  rolling,  and  they  dis- 
tinctly perceived  a  blackish  body  proceeding  from  the 
chmdst  obliqnelf  advancing  towards  Ikem  firom  the 
Bovtb,  and  which,  after  passing  over  their  heads,  fell 
ins  corn-flrlcl  tirlcnv  '.},(■  village,  ari(!  ■.irckr  in  shivers, 
with  a  (  i)iisjtlt;raljit  noise.  Accompanied  by  scvcnil  of 
theahi  tncd  villagers,  they  immediately  went  in  (|uest 
ef  it,  and  found  that  it  had  pierced  the  soil,  and  bro- 
ken into  dispersed  fragments  against  a  rocky  stratum, 
eal|r  small  apUoters,  which  were  diiuied  by  the  tun 
tbnt  fell  two  i«f*  after,  ivmaining  in  the  boUew  form- 
ed by  the  falling  mass.  From  the  respfctivc  weights 
of  the  fragments,  it  was  supposed  iLu  tl  at  of  the  en- 
tire stone  might  be  4000  grammes.  1 1  h  lorm,  so  far  as 
could  be  inferred  from  the  fragments,  was  irregular 
and  angular ;  and  it  was  black  internally  as  well  as  on 
th«  snrfiwet  which  last  seemed  to  kave  undergone  the 
action  of  fise> 

There  fell,  at  the  same  time»  at  Valence,  a  village 
near  Alais,  another  stone,  of  a  rvdely  cubical  form,  of 
the  size  of  a  child's  head,  and  about  four  pounds 
weight.  The  persons  who  witnessed  its  descent,  were 
Pierre  Reboul,  and  son,  Vincent  Mazel,  and  Pierre 
£apemndisu,  servant  to  the  mayor  of  Valence,  who 
vera  tabouriog  in  the  fields  when  the  esplosioos  and 
rolling  noise  meniiuned  above  arrested  their  attention. 
According  to  Uieir  report^  these  noises  were  followed 


by  another,  resembling  that  of  an  iron  pulley,  by 
means  of  which  a  bucket  is  rapidly  let  down  into  a 
draw-well.  On  looking  up,  thqr  perceived  a  black 
body  moviag  from  the  north,  in  an  oblique  direction, 
which  fell  among  them,  about  fifteen  paces  Avm  Rehdol. 
They  all  ran  to  the  spot,  and  found  it  half  buried  in  the 
earth,  still  hot,  and  snlit  into  three  parts,  which  were 
again  divided*  »s  nadi  wa»  dcsiroaa  of  having,  n  speci- 
men. 

The  Alais  stone,  accordinjj  lo  Thftnard,  had  such  a 
Strong  resemblance  to  coal,  that  they  who  found  it  it* 
tempted  loburn  it.  Its  specific  gravity  was  1940,  con- 
sequently very  inCBriortoihatof  other  meteorites  whose 
apeetlic  gravity  has  been  ascertained.  Its  internal  sub- 
".ircr  exhibited  some  yellow  specks  of  martial  pyrites, 
ami  a  great  luany  cubical  points,  slightly  united  to 
one  another,  and  so  friable  that  the  least  pressure  re- 
duced them  to  fragmeou  of  the  size  of  grains  of  sand. 
It  was  destitute  of  savotir,  and  insoluble  in  water.  When 
heated  in  the  open  airi  ita  Uaek  hne  paaaed  to  a  reddish 
yellow;  but,  when  heated  m  dose  vessels,  remained 
unchanged.  Before  the  common  blow.pipe,  it  was  infu- 
sible, without  itddiiiofi ;  but,  when  mixed  with  borax.it 
readily  rot-li.rcl,  and  communicated  to  iliat  salt  a  ^'n  cii- 
isb-yeUow  tinge.  The  same  ingenious  chemist  stales  it 
cen^Mment  parts  in  be* 
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CariMNi,  a  tnee. 
and  the  virtual  import  of  these  analyiesWaS  attested  by 
Mongc,  Fourcroy,  and  Bcrihollet. 

May  1~,  .  H  6.  As  Mr.  William  Paicc,  of  Basing- 
stoke, Hants,  was  travelling  with  bis  cart,  a  few  miles 
from  home,  he  met  a  person,  who  inquired  of  him 
whether  he  bad  seen  a  stream  of  fire  descend. from  the 
air,  like  a  felling  star,  there  having  been  some  thnnder 
jmr  before.  Mr.  Paicc  had  not  otiserved  It ;  but,  (;oing 
oil  .1  little  farther,  he  found  a  larjjc  ball,  or  siunc,  vhitli 
he  took  up,  while  yet  hot,  from  tiic  middle  of  the  road, 
threw  it  into  bis  cart,  and  brought  it  home.  It  had  a 
metallic  a  ppearanGC|«nd  weighed  two  pounds  andahalf. 
Month.  Mag- 

March  IS,  I80T.   In  the  afternoon,  the  inhabitants 

of  the  Canton  of  Juchnow,  in  the  government  of  Smo- 
lensko,  were  alarmed  by  an  uncommonly  loud  nuisc, 
which  tbcy  supposed  to  be  ihuii:ler  ;  and  two  pcisanis 
being  out  in  the  -fields,  perceived,  at  the  distance  of 
forty  paces,  a  black  stone,  of  considerable  magnitude, 
falling  to  the  earth,  which  it  penetrated  to  a  consider- 
able depth  beneath  the  snow.  When  dug  up,  it  was 
found  to  be  of  an  oblong  quadrangular  figure,  of  a  black- 
ish colour,resembling  cast  iron,and  to  weigh  1 60  pounds. 

T  « 
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A  fragment  of  thii  fluut  it  preserved  in  the  imperial 
cabinet  of  Vkimi.  In  ipedic  gmity  vm  3.7}  and 
KIsptvth  note*  It*  eontthuMiti  thait 
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December  U,  1807.  About  half  past  six  o'clock  in 
the  morning,  llie  people  lo  the  north  of  Weston,  in 
ConneeticMl.  North  America,  observed  a  fire-ball  ishU- 
ing  from  a  terjr  dai  k  cloud.  Its  apparent  diameter 
was  equal  to  that  of  tiM  htlU  or  of  two-thirda,  of  the 
tnoon  i  its  light  was  vivid  and  sparkling,  like  that  of 
inciiidcscein  irnii.  .incl  it  h  f'  'k  liimi  it  a  pale  ami  wav- 
ing luniiiious  iraiii,ol  a  coiiicjl  1  i  ni,  a  ui  ten  or  twelve 
times  as  lortg  as  the  diaincii  r  dI  iv^  '  ^dy,  but  wliicb 
was  soon  exiinguikbed  Tins  meteor,  of  wuich  the 
app.jtreDt  motion  was  less  rapid  than  that  »f  most 
•tbcra,  continued  visible  for  half  a  mionta,  during 
which  it  eshihilcd  thrae  aaoccaalvo  baainda»  with  a  dl» 
minuiion  of  its  lustre.  A>)OUt  thirty  or  forty  seconds 
after  its  extinction,  there  were  heard,  during  three  se- 
conds, three  vei7  luud  reports,  like  the  firing  of  a  four 
pounder  at  a  little  distance  ;  and  these  were  succeeded 
by  a  more  proloii(>ed  and  rolling  noise.  With  the  sue- 
ceaaive  explosions,  stones  were  darted  ill  the  environ* 
«f  Weainn,  and  even  into  the  town  itidf.  These 
atonaa  ware  faund  io  ait  diffareot  placoiy  neariy  in  tba 
Ihe  of  the  iiieieor*B  path,  and  from  six  to  ten  tnilea 
rli'^t  u;!  from  one  anotticr.  They  fell  in  ihe  presence  of 
many  witnesses,  some  plungiiii;  into  soil  soil,  and 
Others  breakine  into  fra^nicat-.  .it^  i;ri-.i  the  rocki  on 
which  they  happened  to  impinge.  Tiie  most  ciuirc 
apeeimen  weighed  33  lb.,  but  a  much  larger  was  dashed 
in  i^ecea  against  a  rock  of  inica-slate }  snd.  from  the 
aiMNMit€(fra|iiieoia  colleciedi  it  waaastimatad  to  have 
WCighad  900  lb.  At  tlM  moment  of  their  fall,  these 
atoDOSwere  hot  and  friable;  but  thry  gradually becante 
hard  by  exposure  to  the  air  They  had  the  black  ex- 
terna) crust  of  other  meteorites,  and  the  usual  grey  cine- 
reous aspect  within,  with  whilish-grey  particles,  of  a 
rounded  formi  impacted  io  the  maast  and  a  geoeral 
gr^nularlaxiiiratin  which  were  obaarvaUot  I.  Globtiiaa 
of  tiie  samo  oaittre  with  the  atone,  bm  preacndag  a 
mora  eominet  structure,  a  more  even  iVactore,  and,  un- 
der a  strong' liglit.  indications  of  a  lamellar  tu  •  ■i:t  e.  with 
tlie  appearanct  of  felsp.  r;  2  firains  of  very  wiute  me- 
tallic iron  :  3  Grains  of  o\yd  of  iron,  of  rvist  colour; 
and,  4  Shining  yellow  sulphuret  of  iron,  disseminated 
in  very  minute  grains.  Their  apacitc  gravity  varied 
from  3.3  to  SA,  and  tbair  analjaiat  aa  raponad  bf  War^ 
dan»  fielded, 

•  Silica,  ...  41 
Alumina,  ,  .  1 
Lime,       .       .       .  S 

Magneua,  16 

Oxyd  of  iron,    .  30 
Maaganaae^  1.94 


Stdplnrt  «  .  iM 
CkranM»  ILSS 

97 

Such  is  a  mare  outline  of  tlie  principal  circnmsunces 
relative  to  tlie  Wcaton  phenomanoot  for  the  more  ample 
details  of  whicb  we  must  refer  oar  readers  to  an  Inters 
esiing  memoir,  inserted  in  the  Medical  Repository  tor 

1807,  the  joint  produt  liuii  1  iM .  -.srs  Siiliniaii  and  Kin^s- 
Icy,  and  to  another  by  .Mr.  i>owui  ch,  pui>lis!ied  mi  me 
third  volume  of  the  Ameiican  Academy  ol  Arts  and 
Sciences,  and  reprinted  in  the  38tti  v  .lumc  of  Nicnol- 
Bon's  Journal. 

March  5  and  6,  IMS.  A  ahewar  of  red  snow  fell, 
during  three  nights.  In  Oimiola,  and  over  the  whole 
surlacc  of  Carnia,  Cadorc,  Bclluno,  and  I'l-hri,  to  ihe 
height  of  five  feet  ten  inches.  Tlie  earin  was  prc- 
viounK  Lovered  with  snow  of  a  pure  white,  and  the 
coloured  variety  was  again  succeeded  ny  the  common 
sort,  the  two  kinds  remaining  perfectly  distinct,  even 
during  litiuebction.  '  When  a  portion  of  the  red  waa 
meiudi  and  the  water  evaporated,  a  little  finelf  divided 
earth,  of  a  rose  hue,  remained,  not  jttracuble  by  the 
magnet,  and  consisting  of  silcx,  alumine,  and  oxyd  of 
iron.  The  same  phenomenon  was  observed  at  the  s.ttne 
time,  on  the  mountains  of  the  N'alteline,  Brc&cia,  and  the 
Tyrol. 

April  19,  1808.  At  one  o'clock  P.  M.  stones  fell  at 
Borgo  San-Domino,  near  Pieve  di  Castignano,  in  the 
departflMnt  of  Tare,  and  in  the  neighbourhood  of  Parna 
and  naoenxa.  Onidqttit  Who  analjaad  n  apeeimen, 
found  it  to  consist  of, 
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A  5prrirnrn  of  this  shower  is  jMX'Sfrvtd  in  the  Vi- 
entia  cauinet,  a  repository  rich  in  ilic  liuiabur  ol  samples 
of  this  description  of  stones. 

May  ISUS.  At  six  o'clock  in  the  snorning,  a 
shower  of  stones  occurred  at  Stannem,  near  Iglau,  in 
Moravia,  attended  with  the  nsuat  circumstances.  These 
stones  are  described  aa  of  a  whitiah  or  bhriah-grcy, 
tender,  friable,  not  magnetic,  speckled  with  black  points, 
containing  very  few  visible  metallic  parti<  les.  except 
aome  prominent  (grains,  not  attractable  hy  Die  magnet, 
and  probahly  pyritical.  Tb<:  extcrbr  crust  resembled 
a  black,  or  brown  varnish,  very  glossy  and  vitreous, 
having  the  surface  marked  bjr  minute  folds  or  wrinkles. 
Their  apeciBe  gravity  was3»t9  {  and  the  raanlt  ef  their 
aoalfaia  hf  Vauqualin, 
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Septembers,  1808.  M.  Reus5,  ccunsellor  of  mines, 
has  pablUhed  a  Memoir  ou  me  ui«i«oriua  wbicJi  tcil, 
at  half  paat  Uirec  o'clock  in  ibe  aftenioon,  BMr  Lissa, 
ia  fio^iuia :  and  tram  this  docuoiMit  we  letocied 
the  fbllowmg  moit  naierial  drcumstaNCes. 

I'our  ddys  alter  the  event,  ti  <^  mj}  or  nf  the  district 
received  ao  ofiiciai  rtport  on  iIjc  ■^u  jJ.  ci,  as  did  atier- 
wards  M  Merkl,  counsellor  a\  .hi  government,  Who 
commujiicated  the  contenta  lo  tne  Cbanceiy-  Liaia  is  ft 
tnali  tovn,  situated  four  miles  wnt  north  •west  from 
Pr^gtie }  and  the  district  is  whieb  tHe  ■unea  feii  i»  ft 
^ain,  which  extends  aotttbwerde  to  the  binka  of  the 
Elbe.  The  soil,  in  genera),  is  &  dry  meagre  sand,  (it 
only  for  the  culture  of  rye,  and  the  rotks  which  it 
comprizes  are  ot  a  fcrrutjitiou  i  ai  .jiilaceous  sandsioue. 
The  held  on  which  the  meteorites  aligbud  had  been 
recently  ploughed,  and  had  for  its  basis  a  very  open, 
nndy  eanh,  into  which,  neverthelesa,  ooe  of  the  aloaea 
wutk  onljr  to  the  depth  of  four  inebet-  Another,  whieb 
bit  on  an  adjoiailig  field,  of  a  somewhat  more  compact 
BBdarKilhccoQt  tcxtare,  penetrated  four  or  five  inches. 
A  third  felt  in  a  smalt  pine  forest,  on  a  sandy  Hoil,  co* 
tertd  here  and  there  with  (jreea  turf,  and  left,  in  like 
manner,  a  nr.ark  of  four  or  five  inches  ilcep  Though 
all  its  angles  were  more  or  less  fractured,  it  weighed 
Are  potutds  nine  ounces  and  a  half.  The  roost  intei- 
Bgent  people  in  the  neighboorhood  declared  that  ihejr 
iMnd  •  violent  detaaMiob,  like  the  discharge  of  tamnj 
pieces  of  ordnance  followed  by  a  noise  like  platoon 
firing,  or  a  pruluu^ed  bcaiinR  of  drum*,  which  lasted 
for  twenty  or  twenty  hvc  mmuK^b  The  sky,  wmch 
bad  been  perfectly  clear,  beeaiiic  coTored  as  with  a  thin 
gauxe,  through  which  the  sun's  nqre  easily  penetialeds 
Mt  nolMMbr  porceited  lightning*  nor  anjr  Inaniiiotts  «e- 
taar,  nsr  mt  any  of  tbat  oppreiuTe  unessineae,  which 
fie<|tteMlf  indicates  an  clcctriBcd  atmosphere.  Of  the 
fear  masaea  which  were  collected,  the  actual  descent 
of  none  through  the  air  appears  h  iv*;  hccn  distinctly 
witnessed  ;  but  some  reaper*,  who  took  up  one  of  them, 
at  the  moment  that  it  struck  the  ground,  felt  it  as  cold 
as  the  auRonnding  atones  i  and  none  of  them  auined 
tbe  fingMit  or  eaaitled  uof  salpboreoas  odour.  In 
Mber  Keiwets,  they  bora  a  manilest  resemblance  to 
•■njr  of  these  which  we  have  described,  being  com* 
posed  of  mixed  ingredients,  of  a  pale  cincreoU"*  grey 
colour,  and  gi-anular  tcx' ure,  traversed  in  every  direc- 
tion by  snnalt  veins,  and  speckled  with  minute .  f.issemi- 
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All  the  iron  contained  in  the  specimen  submitted  to 
trial,  apijcii  rcii  tic  in  the  metallic  ^laic  1:1-.  p^-cu- 
liarities  attcndinit  this  case  are,  detonation  without 
any  luminous  meteor,  the  very  moderate  impetus  of  the 
falling  bodies,  and  their  want  of  sensible  best. 

July  17,  1809.  A  slonie«  weighing  six  ounces,  fell 
•jt  l  oartl  jn  American  vessel,  in  Lat  3>''.  65'  N.  sad 
Long.  70", 2y.  W.   M<dk.  Refiot.  BibliMA.  Briton, 


J.inuary  30,  1810.  At  t\vo  u'clock,  P.  a  fill  of 
meteorites  occurred  in  C«sweU  county,  Nortli  Ame- 
rica. Their  descent  was  vivihle  far  a  considerable 
distance  imnd  j  and  t*n  reporu  wens  distinctly  Iward 
at  Htllsborongh,  thirty  miles  from  the  spot  where  the 

fjU  ook  place.  One  of  t!ic  frag-merus.  ■weighing  a 
poum;  anil  Uirec  qud.rlcr»,  btruck  \  tieu  ni-ii[  the  place 
wbcr    sonio  woodcutters   were  at  jul  who  ran 

iMMne,  without  ever  once  looking  behind  them.  £n- 
eooraged,  however,  by  a  wom4a,  whose  euriosity  was 
anpsrinrto  berfitarsttbef  letamed  with  her, and  found 
the  stone,  wbicb  was  atiU  bat.  It  is  vaguely  said  to  batn 
been  ot  a  darifbtovA  cdMH^  and  pacooa.  FM.  Mag* 

vol.  xxxvi. 

July,  IJI'J.  A  Iciier  r-oni  Ful;y -C  i'lur,  in  the  East 
Indies,  dated  July  31st,  presents  us  with  the  following 
imperfect,  but  carious*  account  of  the  phenomenon 
which  we  have  been  considering.  I  open  this  letter 
to  lei  you  knoir  of  a  very  odd  circumatance  which  liap> 
pened  a  few  days  ap;o.  viz.-»A  ta^e  ball  of  fire  fell 
from  the  clouds,  which  has  burned  five  villages,  de- 
stroyed the  crops,  ami  iomc  men  ami  women  This 
happened  near  Shahsbad,  across  the  Ganges,  about  SO 
miles  northward  from  this  place.  I  have  beafdnotbing 
farther  about  this  but  a  vague  reporu" 

August  10,  1810.,  In  tbis  stage  of  our  bistorinl 
rncordf  it  will  be  proper  to  insert  tbe  ensuing  letter 
froea  Maurice  Croeble  Moore,  Esq.  to  Wlfiani  luggina, 
Esq. 

"  Sir,— -I  had  the  honour  of  receiving  a  letter,  rc- 
fj  lesiing  from  me  the  particulars  respecting  a  meteoric 
Stone  that  fell  near  ray  boose,  in  tbe  county  of  Tippe- 
vaiyt  and  which  n  abort  time  ago  I  did  myself  the 
piMsuM  of  pceaentiBf  to  tbe  Dublin  Society.  Tbe 
paitieulars  are  as  fellow  i— Cariy  last  August,  ttetween 
eleven  and  twelve  o'clock  in  the  morning,!  Went  from 
Moore's  Fort  to  Limerick  ;  the  day  was  «htrk  and  sul* 
try.  1  returned  in  a  few  days,  and  was  immediately 
informed  by  my  steward  and  butler,  that  a  roost  won> 
derful  phenomenon  bad  occurred  very  soon  dfter  my 
departure}  they  produced  (be  stone,  and  gave  the  follow- 
ing account  of  the  occurrence  t — There  had  been  thun> 
der ;  some  workment  wbo  were  laying  lead  along  the 
gutters  of  my  house,  were  suddenly  astotnshed  at  hear* 
ing  a  whistling  noisr  in  the  air  ;  one  said. '  The  chimney 
is  on  fire  ;*  another  said,  '  It  proceeds  from  a  swarm  of 
bees  in  the  air.'  On  looking  up,  they  observed  a  small 
bUck  cloud,  very  low,  carriifd  by  a  different  current  of 
air  bum  the  mesa  of  clou'^s,  from  whcncr  they  imagined 
Ibis  stone  to  bane  ptoe*  eded  {  ii  flew  with  the  greatest 
velocity  over  their  Meds«  and  Ml  in  a  field,  about  three 
Imju  li  I  I  yards ft)m  the  house  :  they  saw  it  fall.  It  was 
iuHm  dutely  (hig  up,  and  taken  into  the  steward's  office, 
where  it  remained  two  hours  cooling  before  it  could  be 
handled.  This  account  I  have  bad  from  many  who  were 
preaent,  and  at^ree  in  the  one  story.  I  saw,  myself,  the 
hole  tbe  stone  made  in  the  ground  {  it  was  not  more  than 
a  (botbi  depth,**  Ice. 

This  stone  was  not  injared  by  tbe  fall*  and  waa  of  n 
somewhat  cubical  shape  with  the  angles  and  edifies  of 
two  sides  t-ouiuled  ;  the  other  two  opposite  sides  ex- 
hibited a  vtry  uneven  surface,  occasioned  by  depres- 
sions end  prominences,  's  if  a  pirt  had  been  broken 
pftivlons  to  the  heat  to  which  it  must  have  been  ex- 
posed hefiMre  iU  fall.  It  weighed  seven  powds  and 
three  quait<^rs;  snd  the  entire  surface  waa  eoveted 
with  a  browniah-bteck  thin  craat,  evldantfy  tho 
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of  fusMM,  hf  m  iatMne  and  MpM  heat.  On  inapecden 
ol  u»  intcrcwl  testuiCf  UicM  Were  diatlnftuikbable,  i. 
l>urk-»;ri.>  p^rtklcs  of  nwlkabte  iron,  withoottny  re- 

guur  sii.>|)i '  qI  uiii-tjUjl  migiiitudt',  nutncrouHiy  (iirpcrs- 
ed,  and  rciid  ltd  bri^bt  when  rubbtd  \fnlia  file;  2. 
Sume  vci)  siiull  iJii^lil  puilkk*  of  iiofi;  3.  Particles 
ol  inartuU  pyrites,  u I  v.it  ioub  colours,  some  Ueiiig  red> 
<}i«l>'jelJcnr,  ■omt:  ycllowi^h-H  lucc,  and  a  very  few  of  a 
purpltab  liiigc  i  4.  A  vtry  lew  round  globttkt,  about  the 
m»  orimiatard*teed,  of  a  grcyi«h«bn>wD,  readily  ji/M- 
ing  lo  the  file,  and  seeming  to  contain  no  tnetaltic  mat- 
ter These  several  inaierials  are  cemented  by  a  whitish* 
grt  y  earthy  t^ui^siance,  w  hile  minute  yellowish-  icn.  a 
sptjts,  very  close  to  one  another,  and  proceeding  from 
oxya  ol  iron,  ate  disseminated  in  tha  mass.  According 
to  Mr,  UigKina,  ita  apeciSo  ^mvitf  is  and  ita 
aujfsia  ftrctin  ««•  inaiaiieef 
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the  excess  bebig  attributable  to  tbe  abaorpttoo  of  oxf- 
gen  by  the  mettnic  bodiei. 

Novtnibcr  23,  IBIO.  At  half  after  one  o'clock  P.M. 
three  stonts  li  11  in  the  cuiiuuunc  of  Charsoiiviile,  in 
the  department  of  the  Loirci,  ami  ticif^hbom  1  (hi  of 
Orleans.  Their  tail  was  accompanied  by  a  scries  of 
detonations,  which  lasted  aome  minutes,  and  which, 
along  with  the  rcverbeiwioDa  Ann  the  echoea,  were 
heard  as  loud  at  Orleana*  Mooinrgta,  Salbii,  VienoB, 
and  Bloist  as  at  the  place  where  the  stones  fell,  excit> 
ing  ahkrm  from  the  apprehension  of  the  blowing  up  of 
a  powder  magazine.  These  stones  were  precipitated 
perpcndicularlr,  nvA  without  the  appearance  of  any 
light  ur  ball  (j1  hrc.  One  of  them  took  the  ground  at 
Montclic,  but  was  never  discovered  ;  and,  of  the  other 
two,  one  fell  at  ViUenoi,  »tA  the  other  at  Moulin- 
BiAkt  all  Fhich  friacea  are  within  tba  dittaocc  of  a 
mile.  One  of  the  alonea  welg^hed  kbout  twenty  pounda, 
and  made  a  hole  in  the  t>round  just  Urge  enoupfh  fur  its 
admission,  in  a  perpendicular  direction,  driving  up  the 
earth  to  the  htiphi  of  ciglit  or  ten  feet.  It  was  taken 
out  half  ati  hour  after,  when  it  was  still  so  hoi  that  it 
could  scarcely  be  held  in  the  hand  ;  and  it  had  a  strong 
amcil  of  gunpowder,  which  it  reiMocd  tilt  it  waa  quite, 
cold.  The  second  fbrmed  •  aimifaiv  hole,  three  feet 
deep,  weighed  forty  pounds,  snd  lay  fourteen  hours  in 
the  ground  before  it  was  extracted,  when  it  was  quite 
cool. 

iluth  these  stones  were  shapeless  masses,  irregularly 
rounded  at  the  projections,  contained  rather  more  fer- 
ruginous globules  than  those  of  L'Aigle,  and  presented 
a  lighter  colour,  when  broken.  They  were  quickly  oxy. 
dated,  verjr  heavy,  sufficiently  hard  to  scratch  glass, 
of  dUBcoh  fnngibiiity,  and  cliaractei  iaed  by  an  irregular 


and  very  ln0*grained  fracture.  The  cxtei-nsi  crust  waa 
the  fourth  part  of  a  line  in  itiickneas,  and  of  a  blachi»b> 
gray  colour,  while  the  biemal  aabatance  waa  tnvencd 

by  black  lines,  or  veins,  in  all  diiecttoiis.  The  specific 
f^raviiy  ol  these  sionen  is  mcnlioneil,  as  varymg  fioni  3.6 
lu  7  i  anil  the  specimen  unaljpBcd  hjT  VauqucUiii alfbr#*' 
ed  10  that  emment  chemist, 
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The  day  on  which  thean  alonea  fell  waa  rematkably 
calm  and  serene,  tb«  aun  abooe  M  bright  aa  in  one 
the  finest  days  of  atuoauk,  and  not  n  dnud  appeared 

above  the  horizon. 

March  19  1811.  A  meteorite  of  the  wei^^ht  of  fif- 
teen pounds,  felt  to  the  earth,  in  the  village  of  Thonteg- 
horotk,  dependant  on  the  town  of  Romca,  in  the  govero- 
nenl  of  Tachomigoff,  in  Ruaiia.  its  fall  waa  preceded 
by  tbreo  loud  pedi,  like  thunder.  When  dug  from  the 
depth  of  more  ihan  three  feet,  in  a  tVi'nk  Ijvtr  r.t  ire.  it 
was  still  hot.  Ii  was  rcmu;  keJ,  iJui,  ;it  tii'„  lUinJ  t.tiuna- 
li  III, '  tic  re  was  an  extraordinary  rx  [ilosiun,  accompanied 
with  »  loud  hissing  noise,  and  the  difTusion  of  a  great 
quantity  of  sparks.    GiU.  Am, 

July  8,  1811.  StooeBi  one  of  which  weighed  three 
euneea  and  a  qttarter,  fell  at  Ballingniliaa,  In  Spaiik. 

Btbmh  Brilan   T,  48. 

April  10,  I8ia.  According  to  the  report  of  D'Au- 
buisson,  chid  engineer  of  mines,  about  eight  o'clock  in 
the  evening,  a  brillism  light  was  seen  in  the  atmoapherc 
at  Toulouse,  and  for  several  leagues  around.  The 
people  at  firat  auppoud  that  the  powder  magaaine  of 
Touhmse  had  been  blown  up  \  and  when  it  waa  diaen- 
vered  that  iMa  waa  unfounded,  the  light  and  noiae  were 
ascribed  to  some  extraordinary  meteor;  for  the  cold 
state  of  the  atmosphere,  and  the  force  of  the  explosion, 
did  not  admit  the  idea  ot  its  bein^  a  simple  peal  uf  thun- 
der. A  few  days  aAerwatds,  it  was  ascertained,  that 
thia  phenomenon  had  been  accompanied  by  a  shower  of 
atooea,  at  two  leagues  W.  N.  W.  of  Grenade,  in  the 
eoanmnwa  of  Bui^ve«  Caoiville,  and  Verdun,  situated 
In  the  departments  of  the  Upper  Garonne,  and  of  the 
Tarn  and  Garonne.  As  some  specimens  were  sent  to 
the  prefect  of  the  Upper  tlaronne,  that  maRistraie  ap- 
pointed a  commii'ce,  composed  of  M  D'Auliuisson,  M. 
Saget,of  the  Academy  of  Sciences,  Marquie- Victor,  pro- 
irasor  of  physics,  atid  Carney,  professor  of  mathematics, 
to  proceed  to  ihe  apoti  end  collect  the  detaila  of  the 
phenomenon. 

The  light  which  spread  over  the  atmosphere  'ourat 
forth  ail  at  once.  Although  the  sun  had  set  an  huur 
and  a  half  before,  and  the  air  was  dark,  the  light  was  so 
brilliant,  that  the  mayor  of  Grenade  said  he  could  read 
the  smallest  characters,  and  the  mayor  of  CamviUc  com- 
pared it  to  the  light  of  the  aun,  adding,  that  the  town- 
elnck  wasaa  nalblo  aa  at  nooniday«and  that  a  pin  might 
have  been  picked  up  from  the  streets.  The  exact  du- 
ration of  this  light  was  not  remarked,  some  persona 
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nekoning  it  at  two  mlauMt ;  oOwn  at  om  ;  and  otben 

at  still  less  :  but  bcarcelj  hid  it  disappeartd  in  the  place 
where  tlic  meieorites  fell,  when  there  were  heard  in  the 
air  three  violent  detonlioDS,  aimtlar  to  the  report  of 
iar^  pieces  of  cannon,  succeeding  one  another,  with 
hardly  any  internil,and  heard  at  Caatrea,  twenty  leagues 
fWrni  the  spot  where  tlie  atonM  foil.  Tbej  were  follow- 
ed lij  a  very  louil  Doiae,  vblcb  aoaie  eomparad  to  that 
«r  heavjp  carriages  rolling  at  OIICO  oB  tm  pavenent ; 
otbers  compared  it  to  the  sound  of  aeveral  drama  i  and 
others  to  a  strong  fire  of  musquetry,  from  the  Spani- 
arUs  having  invaded  the  country.  This  rolling  noise 
•eemed  to  issue  from  the  N.  E.  and  to  proceed  to  the 
S.  £. ;  and)  afker  it  had  passed  over  the  ground  situated 
bMweeo  llie  fams  of  la  Bordette  and  La  Prad^rc,  a  sharp 
kining  noise  was  heard,  which  aodad  in  coiisiderabla 
•bpcks,  similar  to  grape-sbM  striking  tiia  ground,  and 
ppoduciw  by  the  fall  of  the  meteorites. 

*■  I  now,"  says  M.  D'AuOut&soii,  "  give  the  in(ui'ma- 
tion  received,  as  totlta  ACiolitoa  whii£  waiv  coUccMd^ 

or  beard  to  fall. 

«<  I.  The  inhabitants  of  the  little  farm  called  ia  Bor- 
4ktie»  distinctly  heard  two  aCroliies  fall ;  one  to  the  iH»ih< 
i>n«l,1n  a  field  adjoining,  which  th«f  ha*«  not  ftt  foood; 
thr  nthcr  Was  found  about  fifty  paces  to  the  south>eiati 
the  fragment  which  we  have  weighs  three  ounces,  and 
ihr  whole  stone  did  not  weigh  six. 

•«3.  At  the  cottage  callc^d  Paris,  (300  metres  above 
Pataejan)  the  inhsbitants  were  at  the  door,  listening  to 
tha  Torang  ooiae  over  thair  hcadSf  when  they  heard  the 
miM  ef  a  bis^  which  fcil  la  fiwit  of  them.  The  maatar 
of  the  hooae  daan  went  back  Ihrovgh  tha  houao,  to  shut 
the  door  of  «  stable,  and,  when  there,  he  beard  a  second 
large  body  fall.  The  interval  between  the  two  n  n,' 
have  been  about  seventy-five  seconds.  This  fact  is  ut 
importance. 

«•  3.  At  Pemejan,  the  inhabitants,  equally  alarmed  at 
•  staoe  which  feii  near  them,  took  refuge  in  the  house, 
when  they  heard  a  second  biasing  Boand»fbllot»ed  by  the 
noise  of  a  body  falling  on  the  roof.  Neat  day  they 
found  a  tile  broken,  anrl  a  stone,  weighing  about  ihrec 
ounces,  restingon  the  laih.  Having  carefully  examined 
this  spot,  I  found  no  contusion,  nor  any  mBrk  of  fire  on 
the  wood  of  the  roof.  In  the  vicinity  of  the  farm,  two 
stones  were  found,  which  weighed  ohijr  a  few  ounces. 

«  4.  At  Richard,  after  the  rotllnc  ooiaa,  an  esphwtoa 
was  hesnl  to  the  aK  and  next  tbr  a  atone,  welghiiif 
eight  ounces,  was  found. 

"  5.  At  Pra^i-c  there  fell,  about  one  pace  from  the 
htmsc,  with  c  n  siiln  able  noist,  and  more  than  a  minute 
after  the  detonations,  an  aerolite,  weighing  two  pounds. 
It  was  not  entirely  sunk  in  the  earth,  and  yia^  not  per- 
ceived ttottt  two  days  sAerwsrds.  A  few  seconds  after- 
wards  a  ennller  stone  MU  fmj  paeas  to  front  of  the 
house "  . 

The  quantity  of  meteorites  that  fell  on  tills  eeeasnn 
probably  much  exceeded  the  small  number  collected; 
for  the  ground  was  partly  in  gra'ss,  and  partly  ploughed 
tip  J  and  the  event  took  place  when  most  of  the  inhabi- 
tnta  were  in  bed.  The  description  of  these  stones  so 
neetfy  accords  with  that  of  several  otbers  already  spe- 
cified,  that  it  would  be  superflooaa  to  note  their  aspect 
an<l  propertirs. 

April  15,  1812.  A  stone,  of  the  *iae  of  a  cliild's  head, 
frll  at  Erxlebcn  ;  and  a  specimen  of  it  is  in  the  po».ies- 
sion  of  Professor  HaussmniiiOf  BnuMwick.  OM.  An. 
jr.  40.  and  41. 

I 


Aognst  5,  1819.  Several  stones,  one  of  which  weigh- 
ed 65  lb  ,  fell  at  Chantotmay,  eij;ht  leagues  ntji  th-wcsf 
from  Fonleway,  in  the  depailment  of  La  Vcnt'cc.  Their 
1 1  met  ire  is  nearly  analogous  to  ibut  of  the  Barbntan  spe- 
cimens ;  but  they  contain  such  a  largo  proportion  of  iron 
in  the  metallic  state,  that  they  are  susceptible  of  a  bril* 
liam  polish,  and  of  bearing  the  grsvUig  tool. 

March  I4»  KIS.  A  very  remarkable  phenomenoB 
ocenred  «t  the  town  of  Qerace,  in  Calabria,  and  is  de- 
scribed  by  Professor  Sementini  of  Naples.  The  wind 
was  westerly,  and  heavy  clouds  were  approachinj;  the 
lj,4Hl,  over  the  &ea.  About  two  o'clock,  P.  M.  the  wind 
fell,  and  the  sky  became  quite  dark.  The  clouds  then 
assumed  a  red  and  threatening  appearance  ;  thunder  fol- 
lowed and  there  fell  red  rain  and  snow,  mingled  with 
fed  dtiM.  The  alamed  inhabitants,  oonceiviog  thai  the 
end  of  the  world  was  st  hand,  flocked  to  the  chuTchet. 
Tl'.e  red  dust  was  very  fine,  became  black  when  exposed 
to  a  red  heat,  and  cfTei  vescod,  when  treated  with  acids. 
Its  consiiiuents  were  silica,  carbonate  of  lime,  alumine, 
irtm,  and  chrome.  What  renders  this  precipitation  the 
more  remarkable  is,  that  its  ingredients  are  nearly  the 
same  with  those  of  one  of  the  varietiea  of  meteorites ; 
and  hence  they  prcAiably  have  a  rimilar  origin.  Accord* 
ing  to  Chladni  and  others,  stones  were  observed  to  ac- 
company the  dust ;  and,  if  »o,  the  intimate  connection  of 
ilif  two  appearances  can  no  longer  be  reasonably  ques- 
tiotied.   Sementiui's  analysis  of  the  red  powder  gave, 


SileS|  ... 

33 

Aiuminc, 

.  15} 

Lime, . 

Hi 

Iron,   .  , 

.  14ft 

Chromei    <  * 

1 

Ca>b««v    •  • 

9' 

Should  the  defect  afterwards  be  found  to  consist  of  nickel 
and  magnesia,  we  might  then  with  safety  maintain  their 
identity. 

On  the  present  occauon,  the  coloured  rain  aadjioow 
seem  to  have  fallen  over  a  great  extent  oT  country  ;  fov 

red  rain  fell  in  the  two  Calabiias,  and  on  the  opposite 
side  (if  Abru7zo,  the  wind  beinff  at  cast  and  south-east. 
Snow  and  hail,  of  a  yellow-red  colour,  fell  over  all  Tus- 
cany, with  u  north  wind.  Red  snow  fell  at  Tolmczao, 
and  in  the  Camian  Alps,  the  wind  being  at  north-east ; 
and,  fioally,  snow  of  a  browaish^yeUow  fail  at  Bologna, 
the  wind  being  loatb-west. 

Scpicmbcr  10,  1813.  Samuel  Maxwell,  Esq.  a  gen* 
tleinan  of  the  higncsi  respectability,  and  an  ocular  wit- 
ness uf  tijc  bccnc  which  he  describes,  communicates,  in 
substance,  the  ensuing  particulars  to  William  Hip;Kins, 
Es<}.  of  the  Dublin  Society. 

Friday  morning  being  veij  calm  and  serene,  and  the 
sky  bsing  clear,  sbont  mne  oVlodt,  a  cloud  appeared  to 
the  east,  from  which  proceeded  eleven  distinct  reports, 
somewhat  resembling  the  discharge  of  heavy  artillery. 
TI.ese  were  immediately  followed  by  a  considcrablo 
noise,  not  unlike  the  beating  of  a  large  drum,  which 
enceeeded  by  an  uproar,  resembling  the  continuous  dia> 
charge  of  mqskeiry  in  line.  The  aky  above  the  puce 
whence  the  nolae  eeaned  to  issue,  becsme  dark  and  agi- 
tated, emitting  a  hisatog  noise,  and  projected  with  great 
violence,  different  masses  of  matter,  which  shsped  their 
course,  with  great  velocity,  in  a  hevizontal  direction  to- 
wards the  west.   One  of  them,  which  was  ob^crtcd  te 
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dcMendt  fell  to  the  earth,  and  sunk  into  it  more  than  a 
foot  and  a  half,  on  the  landioC  Sc«gh,iii  tba  iMighlioar- 
hood  of  Pobuck's  Well,  in  the  county  ot  Limerick. 
Being  immediately  dug  out,  it  Tclt  hot,  and  h  ul  n  -  'il. 
phureous  smell,  with  ihc  wItoIc  of  its  suifiice  uniiarmly 
smooth  and  black,  the  en  i:  c  in  -  id  l  ing  17  lb.  Six 
or  seven  more,  but  smaller  an<i  liactuixd,  alighted  at  the 
same  time  with  great  force,  in  difTi-i-eni  places,  between 
tbe  lands  of  Scagh  nod  the  village  of  Adare.  AooCher 
very  large  mass  pasted  with  great  rapidity,  md  a  con* 
uderable  noise,  at  no  great  distance  from  Mr.  Maxwell, 
came  to  the  ground  on  tlic  lands  of  Brasky,  and  pene* 
traled  through  a  very  hard  and  dry  earth,  to  the  depth 
of  two  ieet.  This  last  was  not  taken  up  for  twu  dajrs, 
when  it  was  found  to  weigh  about  65  lb.  and  to  be  frac- 
tured in  many  place*.  Another,  weighing  abote  34  lb. 
and  very  heavy  fw  ft*  bulki  b«t  exbibitiDg  no  ^mptoma 
of  fracture,  fell  on  the  lands  of  Faha. 

•<  There  was  no  flash  of  lightning  at  the  time  ol^  or 
immediLitrly  ijcfore  or  after  the  explo&ion;  the  day  con- 
tinued very  calm  and  serene  ;  was  rather  close  and  sultry, 
and  without  wind  or  ruin.  It  is  about  three  n>ilcs  in  « 
direct  line  from  tbe  lands  of  Brasky,  where  the  very 
large  elono  deacended  to  tbe  place  where  the  small  one 
fell  in  Adar^  and  all  tbe  othara  fell  iaunediatelf  »  bttt 
they  appeared  to  deacend  bori«onta1]y«  and  ai  if  dis- 
charged from  a  bomb,  and  scattered  in  the  air." 

February  3,  18  U.  Stonea  fell  in  Bachrout,  in  Russia. 
(;n  .in.  T.  SO.  OiMt,  vho  amlyaad  •  apeeinaB,  re- 
ports, 
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SeptenBbar  4, 1414.  In  tba  9ad  vohme  of  die  AmuUt 
de  CMMr,  M.  do  Saint-AnMna  telaiaa  llin  lbilo«iD(dr- 
\  I  n .  s  t  a  r,  c  c  of  what  lie  tocHM,  not  Inpraporijt  tMnafltr*, 

near  Al'ch. 

A  leu  Miiriu;c$  before  mid-day,  the  wind  being  north- 
erly, and  the  sky  perfectly  serene,  a  violent  detonation 
«M  haaffd  in  the  communes  of  Montpezat,  Temple,  Cas- 
telnwraBtUMl  Mom«lar,aitnated  in  the  llrat,  aacond,  and 
fbartli  oTToiMllswaMiie  m  the  department  tbe  Lot  and 
Garonne.  This  unusual  detonation  was  immediately 
followed  by  three  or  four  others,  at  an  interval  of  half  a 
second,  successively ;  and  finally,  by  a  rolling  noise,  at 
irst  resembling  a  discharge  of  musketry,  afterwards  the 
rambling  of  carriages,  and,  lastly,  that  of  a  lar^e  build* 
kig  fillling  down.  These  strange  noises,  which  pro* 
cand«d  from  tbe  centre  of  the  department,  were  more  or 
lawavdiUe  within  a  circle  of  aevcral  leagaeik  Tbe  re- 
■ambiance  and  vetome  the  ttcnea  which  were  pre- 
cipitated to  the  ground,  on  the  cessation  of  the  explo- 
sions, appear  to  have  been  considerable.  Some  were 
sent  to  the  prefect,  vrho  transmitted  them  to  the  minis- 
ter of  the  interiiir,  others  were  distributed  among  the 
cnrkNlB,  while  many  were  picked  up  by  the  peasants, 
and  vf>nerated  aa  reliqaei.  Two  are  mendoned  a»  weigh* 
ing  eigiuccn  pomdi  oa^  It  ahonld  aoem  that  they 
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were  not  found  warm  at  tba  tBMncDt  of  their  fiill;  that 
the  keavieat  aunfc  into  a  compact  adi  to  the  depth  of 
eight  or  nine  inches,  and  that  one  of  them  reitoonded 

three  n;  fnir  frrt  frnm  M  r  :;ioiind.  It  is  added,  that 
they  ftil  oLJiijuely,  making  .in  angle  of  from  65  to  70  de- 
grees with  the  horizonUl  line,  and  that  they  diverged  in 
(heir  fall,  affecting  various  direciiuiis  in  tbe  different 
commUbOa  in  which  they  fell.  <'  All  tbe  spedmenaof 
theac  alones  which  I  saw,"  obsenrea  the  reporter,  •*  pn* 
■ent  no  dwracier  to  the  eye  wbleli  can  make  them  be 
distinguished  from  those  which  I  have  hitherto  had  oc- 
casion to  examine,  or  which  I  have  in  my  cabinei  :  they 
merely  seemed  to  be  more  friable  itr.d  more  porous  than 
Uie  latter."  His  account  of  the  white  cloud,  too,  which 
accompanied  the  meteor,  corresponds  with  those  of  such 
as  have  more  than  once  been  observed  to  attend  similar 
•ppesranccs. 

July  S,  1814.  A  (raat  ahower  of  aahca  in  tbe  river 

St.  Lawrence.   Put.  JMEv* 

NTovember  5,  1814.  A  singular  phenomenon," 
says  a  native  philosopher  of  the  spot,  "  has  occurred  in 
the  Doab.  I  have  beard  the  fads  related  by  various 
persons,  wlio  all  concur  in  tbe  same  account.  The  cir« 
cumstances  are  a^s  follow  :  On  the 5th  of  November,  be- 
log  Saturday,  while  half  •  iratch  of  tbe  day  atUl  re* 
flnioed,  (<.  t.  half  past  four  o'cloek,  P.  M.)  there  was 
first  of  alt  heard  a  dreadful  peal  of  thuiKler,  .ir  1  then 
stones  rained  down  in  sight  of  the  inhabitanu  ui  the 
country,  each  stone  being  13  cr  15  seci*  in  weight 
In  the  first  place,  wheresoever  they  fell  a  great  dust 
rose  from  the  ground ;  and,  after  the  dust  subrided,  a 
heap  of  dust  was  formed,  and  in  that  dnat  worn  fiNUid 
the  ataoaa,  a  piece  of  oao  of  whaeh  b  earn  herewitli. 

« In  the  district  of  Lapk  aaven  atones  were  found ; 
in  the  district  of  Bahweri,  dependant  on  Bczum  Sumroo, 
four;  in  the  district  of  Clial.  bi. !ij:v.;ing  to  the  pergun- 
nab  of  Sliawlif,  five^  at  Kabout,  belonging  to  the  per- 
gunnah  of  Shawlif,  five.  In  all  nineteen  MCMavem 
£9ttnd."  FM.  Mag.  BMhtJL  Sritan. 

Abont  tbe  end  of  September,  isis,  tie  aotitb  Sen 
W3^  covered  10  e  gratt  emaot  with  dost,  atippoaed  to 
have  j  roceeded  Iratn  tlie  fat!  of  a  meteor.  PMT.  Mb;. 

(  !  li  ber  S,  1815  \i  li.ilf  past  eight  o'clock,  \u  the 
morn;ri.;,  the  hky  bci.ij^  cidi  and  serene,  with  a  k-cijtle 
easterly  "  J'<1,  M  i  k-  was  heard  a  rumbling  noiic  like  the 
discharge  ot  musketry  and  artillery.  This  noise,  which 
apparently  proceeded  from  the  north-east,  and  (rom  n 

Sey  cloud  of  an  indeterminate  fcrm,  which  hong  over 
e  hbrinoa,  had  bated  a  few  nnnatea,  when  a  roan  at 
work  in  a  vineyard,  at  some  distance  from  Cbassigny, 
a  village  situated  about  four  leagues  to  tbe  south-east  of 
Langres,  imd  who  had  his  eye  fixed  on  the  cloud,  hear- 
ing a  whisJing  like  that  of  a  cannon  ball,  saw  an  opaque 
body  fall  at  a  few  paces  from  him,  and  which  emitted  e 
dense  smoke.  On  ruoi^ng  to  tbe  spot,  he  perceived  n 
deep  hole  in  the  ground,  wHb  fragmenta  of  a  peculiar 
sort  of  stone  scsfltemi  around  It.  Having  picked  up 
one  of  the  pieces,  he  found  it  as  hot  as  if  it  had  been 
long  exposed  to  the  ardent  rays  of  the  sun.  In  conse- 
quence of  his  having  brought  it  into  the  village,  seve- 
i-al  of  the  inhabitants  went  out  and  collected  specimens. 
Nest  day<  Dr.  Pistollet,  physician  at  Langres,  visited 
Chaasigny,  and  having  obtained  one  of  tbe  fragments, 
was  atrack  with  ha  resemblance  to  a  mete<Hite  which 
had  been  seat  to  him  from  Oemany.  He  was,  there- 

Bfai:jlb.and3d(ains." 
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foiei  induced  to  repair  to  the  spot,  tnd  collected  al  out  veau  Dic::onn&t*  rf*Aw«i^  JMlHmlle}  t.  S6»  p»  S70| is  ' 

sixty  simil  piece*)  lomc  of  wbiclt  were  soft  and  wet,  the  mur^m. 

and  easily  crunUad  In  tiM  NMdt  Mil  all  seemed  to  July  39.  O.  S.  1818.  A  stone  of  seven  pounds  weight 

liave  b«tongcd  to  om  npw.  In  Mime  of  tb«m  the  ex*  fell  at  the  village  of  Slobodkai  In  the  province  of  Smo- 

temal  crust  was  of  a  tieep  bhcki  nod  in  otli«n  of  n  Icniko,  and  penetntad  vmtff  nteen  iaehaa  into  tbo 

glossy  chisnut  brown.    On  the  UilclWat  crusts  clera-  (ground.    It   had  a  brown  crtiat  Willi  mclMllin  apoti* 

lions  or  swcllin^js  were  observed,  like  the  produce  of  £din.  Journ.  of  Seienee,  No.  3. 

ebullition  suddenly  arrested.    1  ten  illy,  these   sped-  Before  closing  cli  cnronological  register,  it  will  be 

tnciifl  were  grty  whiie,  with  a  light  greenish  tint,  gra-  proper  shortly  to  advert  to  the  mention  of  varinoa  real 

Wltir«  sufficiently  toft  to  be  scratched  with  a  knife,  or  alleged  meteoric  masses,  Use  duttt  of  Wboae  biiMiy 

CMnpoted  of  rawil  brilliant  and  raiaed  ctjrauilline  In*  can  no  lon^r  ha  aacettainnd. 

•uB«,  and  of  •  aittltiiiide  of  minute  black  fcmi^nMin  Tliat  wbicb  waspreaerred  in  the  gTmnariun  of  Aby* 

puiius,  heavy,  not  magnelic,  Md  lotWipeTaed  ViUk  dil*  dos,  as  quoted  by  Ptintj. 

taut  small  round  porea.  That  which  gave  rise  to  the  e&tabiishment  of  a  colo- 

Intkia  instance,  VittqnelinTi  inalysis  afTorded)  ny  at  Potidaea.  Id. 

Silica                          33. 90  The  black  stone,  and  another  deposited  in  the  Caabn 

Oxidntodiran    ...   si  of  Mecca. 

Magneain     ....  at  The  thundarinli,  dcacribed  la  Aatttr  na  black  in  ap- 

Cbro«M  3  ^punmem,  fike  a  bard  rack,  brilliant  and  aparkUng,  and 

>  of  which  the  blacksmitli  forget!  the  sword  of  Aniar. 

98.90  The  mass  of  ccUuisr  iron,  described  by  Pallaa,  Chlad- 

Thc  Chassigny  stones,  therefore,  are   rennarkable  for  lu,  Patrin,  8cc.  and  found  near  Krasnojai  k,  in  Siberia, 

their  crj stalline  texture,  for  their  want  of  nickel  and  The  tradition  of  the  Tartars  assigns  to  it  an  atmosphe- 

•alphar.  and  for  their  more  tfeaa  ordfawry  pmponlona  ric  origin ;  and  the  analogy  of  its  aspect,  texture,  and 

of  maemeaia  and  chrome.  chemical  cbaractcra  with  tboae  of  other  c  hemical  bodies, 

Apnl  1S«  laid.  Coloofed  anow  agnn  Ml  b  Italy,  vboio  deaeant  firem  the  air  la  no  longer  questioned, 

particul.ir!y  on  Tonal  and  other  mountains.    It  was  of  powerfully  tends  to  confirm  the  tradiii  in  Alihough 

a  brick  red,  and  lett  an  earthy  powder  very  light  and  the  latter  ascribes  the  formation  of  this  cxir  iuiLiiury 

impalpable,  uiictuous  to  the  touch,  of  an  argillaceous  mass  to  a  period  which  is  lost  in  the  rcmottm.  ss  ot  an- 

odour,  and  aub-acid,  saline,  and  astringent  taste.  Twen-  tiquity,  its  existence  was  first  proclaimed,  with  the  re- 

t]r«aiz  graiDii  ivhen  nbaliaedf  give  the  foUeirliig  m>  quaiie  circumstancea  of  authenticitv,  to  the  learned  of 

•oils;  Europe  in  1750«  the  year  immedietelj  attbaequem  to 

Sil^x  8  the  discovery  of  n  tieh  vdn  of  iron  ore,  near  Abakansk, 

Irnr,  5  by  the  Cossac  Medvedief.    As  M.  ^f .  Mttricli,  ii  pi 

Aiunnnc  3  tor  of  minea,  examined  this  vein,  he  remarked  that  it 

Lime    .......    1  waa  about  sevenicen  incht  s  thick,  and  that  it  traversed 

Carbonic  acid  5  a  grey  and  compact  hornstoue,  which  apparently  com- 

Sutpkur  35  posed  the  whole  mountain.   About  ISO  toisea  to  the 

Etapyrenroatieoil  ...  9  west  of  this  mine  be  discovered  a  maw  of  iron,  which 

Carbon    ......   S  he  conjectured  might  weigh  tnward*  of  iMrty  pood^. 

Water   3  la  was  full  of  small,  yellow,  and  rough  stones,  of  the 

Loaa                                3  35  aire  of  a  kernel  of  the  cedar  cone;  and  it  lay  on  the 

■                .  very  ridge  of  the  hill,  which  is  covered  with  6rs,  with- 

36  out  adhering  to  the  rock.    Being  much  puzzled  to  de* 

1806.  A  ttona  lU  It  GhMtOBlmryi  Id  SomarMtelllfa.  termine  whether  it  had  been  formed  natutally  on  the 

.PklLMagm  spot,  ur  conveyed  thither,  be  aougbt,  with  eager  bat 

Mjy  3  and  3,  1817-  There  is  reaaon  tobeUeve  that  fruitless  diligence,  for  the  aliehteat  trace  of  any  ancient 

mis"  s  of  strr  i:        i'  to  the  Baltic,  because,  after  the  iron  fo^e.   Or.  Pallaa  waa  likewise  decMedly  of  opi« 

gtLat  itictcurol  Ciuuciiburgbf  a  stream  of  fire  waa  ob>  nion,  that  it  could  never  have  been  produced  in  the 

served  Ironrt  OdenBce  to  deacead  npidly  ilMO  (hO  ap*!  io  rude  furnaces  or  kilns  of  the  Silierian  miners,  which 

the  »outb'>e«st.    Chtadni.  were  never  known  to  yield  more  than  fifty  or  sixty 

Novaanber  S|  1817  According  to  the  French  neva-  pounds  of  metal  at  a  time  ;  whereas  the  present  mass, 

Vapcra.  a  OMtear  of  cooaidetable  aiie  fell»  in  the  mont>  before  any  fm^menta  were  deucbed  from  it,  weighed 

mg,  in  the  Rtie  de  RicheBen,  Paria,  descending  vith  aomcwbat  more  than  1680  poanda.  The  iron ,  i*  of  • 

so  much   f(  rrc  as  'o  displace  a  part  of  the   pave-  coarse  spongy  texture,  little  contaminated  by  impuri* 

nii.iii,  iiijil  (CI  bMik   to  some  depth  in  the  earth.   It  ties,  perfectly  flexible,  and  capable  of  being  converted 

Was  acconiiioi  K.  i 'by  a  sulphureous  smell,  and  seemed  to  into  small  tiioU  by  a  modtrate  beat.    When  exposed, 

have  been  recently  in  a  state  of  ignition  or  combustion,  however,  to  a  high  temperature,  and  c&peciolly  when 

If  tMch  an  incident  really  took  place,  it  is  to  be  hoped  fused,  it  becomes  dry  and  brittle,  resolves  into  gtains, 

that  aooae  more  diAinct  meomrial  of  the  perUculara,  and  and  refnaea  to  cohere  or  eatend  under  the  h«mn»er.  In 

the  cshiUifon  of  the  itoieiMlf,  will  not  he  vithholdan  tie  natuinl  atale,  it  is  incmsted  with  a  son  of  varfllah, 

from  the  public.  which  has  protected  it  from  rust}  but  when  tUa  coaft> 

In  regard  to  the  alleged  fall  of  a  great  stone  at  Li  ii  g  is  removed,  or  when  bi^keo  in  the  atate  of  bar 

fnogcs,  on  February  15.  1818,  and  which  Chladni  pro-  iron,  the  usual  process  of  oxidation  very  readily  takea 

babiy  capicd  (roui  ih<.  puouc  prints,  the  report  seems  place.   The  cavities  in  thcmaas  arc  filled  with  e  tran- 

to  have  brcn  pt  'nature.  See  tlM  oetT  atUtiMi  of  A^ba-  aparcu^  anbefOQlovNd  tttbstmeat  la  the  ibnii  of 

Vm.  Xili.  FAaT  I.  U 
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rounillch  graloi  or  dropt^  pmentin;  ooe  or  more  flat 

and  glossy  surfaces.  The  mass  has  no  regular  form, 
but  i-esembles  a  large,  oblong,  and  some  what  flattened 
block,  exit  I  iially  co.utd  like  ihc  tw[^ili-s(,f  some  of  ihc 
blackish  brown  ores  of  iron.  "Titi^i  couiin);,"  says 
Pallas,  "  is  also  very  rich  in  iron ;  and  even  the  tr;ins- 
mrentflttor  yieJd»  aooie  poundt  of  iron  in  the  hundred, 
wboevw  wilt  eonnder  the  rotN  itself,  or  Un^e  speci- 
mens  of  it,  will  not  have  the  least  doubt  of  its  Inving 
been  wrought  by  nature,  since  it  has  no  one  character 
iif  scorijccoui  niattcts  mcltcil  bv  artificial  fire,  or  of 
those  commoniy  found  atnoti^;  voicanos.  No  volcanic 
ground,  indeed,  has  been  remarked  nearer  the  moun« 
uiiMof  YenUaei  than  tlte  extinct  craters  of  Oaouria,  aU 
ttnted  at  ISOO  mika  to  the  eaat. 

The  Siberian  mass  of  native  iron  viras  first  tranaport- 
ed  to  Krasnojark,  where  it  was  found  to  weigh  fifteen 
quintals.  In  177  J,  it  was  conveyed  lo  St.  Pclcrsbui  gh, 
and  deposited  m  the  collections  of  liie  impctiul  Aca- 
demy of  Sciences.  M.  P.iirin,  who  exaniinud  it  in 
1778)  itescribea  it  as  a  large  bombi  somewhat  flattencdi 
and  partly  covered  with  a  rough  ocbraeeoae  craat.  So 
hard  and  compact  was  it  in  its  natural  atate,  that  three 
or  four  forgers  employed  between  (en  and  twelre  hours 
io  dclachiiif;  fioin  it  a  fr.i',;tne;it  of  (Wij  jmuiids  weight. 

Of  a  similar  dcscriptiou  stems  to  have  been  the  frag- 
ment which  was  louiid  between  Eibenstock  and  Jo- 
Itanngeorgeosiadt.— Another,  probably  from  Norway, 
preserved  in  the  Imperial  Cabinet  of  Vienna.— A  small 
mass,  of  some  pounds  weight,  kept  at  Gotha.— ^  mass, 
found  under  the  pavement  of  Aken,  near  Magdeburg. 
JLoeber.—h  mass  of  iron  from  the  coast  of  Huiuiuras. 
AnnaU  qf  /'AiV.— Scallcrcd  ma&scs  of  black  rock,  con- 
taining native  iron,  on  the  riglit  bank  of  the  Senegal. 
C»m/uign<m,  Fortttr^  Gaibtrry.-^K  mass  of  iron  at  tlie 
Cape  of  Good  Hope,  in  which  Stromeyer  detected  the 
presence  of  cobalt.  Von  Marum  and  Dankelmm. 

In  the  PAUofOfihkal  TVatuacHont  for  1816,  there  is 
an  interesting  history  and  account  of  a  m;iss  of  native 
iron,  found  in  the  pi-ovince  of  Bifiia  in  lir;\-/.il,  cunim»t- 
nicalcd  by  A.  1".  Moinay,  Esrj.  to  Dr.  NVollaston.  It 
is  about  aevca  feci  long,  four  feet  wide,  and  two  feet  in 
thiclniete,  iti  solid  contents  being  rudely  estimated  on 
the  spot  at  twenty  cubic  ieetiand  ita  weight  at  I4fi00  lU 
The  colour  of  the  top  and  sides  is  chesnut,  and  the 
surface  glossy,  thoui^li  not  smooth,  bi:i;i>;  stigluly  in- 
dented all  over,  a'i  it  hanimcrcd,  while  the  iiollijvv  pait 
undcrneatti  is  covered  with  a  flaky  crust,  whose  exter- 
nal surface  is  rusty.  Here  we  should  not  overloo|i, 
that  the  cavities,  or  indentations  on  the  surface,  are 
sometimes  also  observed  on  well  ascertained  meteorites. 
Thus  one  of  the  Siena  stones  is  desei^bed  bf  Mr.  King, 
»' as  having  mai-iy  rounded  cavities  on  Its  surface;  as  if 
the  sluuc  U*d  bt-en  struck  w  iih  sitiall  balls  whilst  it  was 
forming,  and  before  it  was  hardened,  which  left  their 
impressions.  And  some  appearances  of  the  samu  kind," 
be  eddSi  **  were  foimd  on  one  of  the  four  surfaces  of 
another  atone  in  the  possession  of  Soldani."  The  sur* 
fiice  of  the  Yorkshire  stone,  too,  presents  simitar  cavi- 
ties or  dcpressiona.  Whcicver  the  Brazilian  hlock  is 
struck  with  a  steel,  it  gives  out  abundance  of  sparks, 
and,  when  rubbed  with  «  quartr  pebble  in  the  dark, 
it  becomes  beautifully  luiliinous.  It  is  not  only  magne- 
tk,  but  manifests  well-defined  poles.  Small  fragments 
vera  detacbed  from  it  with  much  difficulty,  and  re- 
Toaledao  iaMm«I  erjriiatlitaiioo,  not  pre viouslj  noticed 
in  mftwric  Iron,  Fras  the  «bMrniiQi»  md  «speii* 


menta  of  Dr.  Wollistoo  on  tite  speeimena  transmitted 
to  him,  it  app  ars  that  the  texture  of  this  iron  i-i  s  ot 
only  crystalline,  iiu»  that  it  is  disposed  to  br< in  ibe 
futiiis  of  thu  regular  <  tohedron  and  Il'.i  .i  p  .!  i  ju,  oP  in 
the  rhom'.j  jid,  a  combination  of  both  ihi.  ^    f  r  i.  . 

"Though  the  fragmentSi"  obsencs  the  Dr.  "are 
not  in  the  least  attractive  as  magnets,  and  have  in  them* 
selves  no  polarity,  they  are  precisely  like  any  other 
pieces  of  the  best  soft  iron,  and  assi:me  polarity  iiistrint- 
ly,  according  to  the  posuion  in  waich  they  are  held 
with  respect  to  the  m:ii,'net;'j  ixis  ot  the  <  lu  th.  \V'lic;i 
a  long  fragnu  nt  is  held  in  a  vertical  potkition,  its  lower 
extremity  being  then  within  20"  of  the  dip  of  the  north 
magnetic  pole,  becomes  nortby  and  repels  the  north 
pole  of  a  magnetic  needle  suspended  horizanully. 
But  this  power  is  instantly  reversed,  by  being  suJ  Ic  .ly 
invcncd:  so  that  the  apparent  contradiction  !)f  t\veLn 
tht  ob^jcrvcd  polarity  ol  the  tiiass,  and  llie  secmiiiLj 
want  of  it  iti  the  iV.igmcnts,  is  thus  completely  re- 
moved. 

"Although  Mr.  Momaj  reasonably  expected,  that 
this  iron  would  not  differ  from  the  many  others  now  on 
record  that  have  been  found  in  various  parts  of  titc 
world,  and  from  his  experiments  was  led  to  infer  the 
presence  of  nickel,  it  appeared  desirable  to  ascertain 
this  point  with  more  precision  than  he  had  been  ena- 
bled to  do,  and  to  determine  also  in  what  prupoition 
this  peculiar  ingredient  of  meteoric  bodies  might  be 
found  to  prevul.**  Thien»  efter  detailing  the  steps  of 
his  process,  he  thus  concludes: 

**From  the  presence  of  nickel  in  this  mass,  we  can- 
not but  ret^ard  it  as  havini(  the  same  meteoric  origin 
with  the  various  other  specimens  that  have  been  found; 
and  although  in  the  spot  whence  it  had  been  hi  ^t  re- 
moved Mr.  Momay  discovered  a  bed  of  matur,  froia 
which  it  appears,  by  uialyiis,  that  similar  iron  might 
be  formed  by  «rt»'it  aeema  by  far  more  probable  that 
an  opposite  change  hat  really  taken  place,  and  that  the 
whole  of  this  !>up|>osed  mc  is  the  result  of  pro;^ressive 
oxidation  durinj»  a  series  of  years,  of  wliich  wc  have  no 
other  evidence,  anci  afi'ords  the  sole  ground  on  Which  a 
conjecture  could  be  formed  of  the  very  remote  period 
at  whicb  tbia  problematic  body  bM  nilcn  upon  the 
eanfa." 

Since  the  expulsion  of  the  Spaniards  Awn  the  pro- 
vince of  the  s^reat  Chaco  Culumba,  the  country  situa- 
ted to  the  south  of  the  rivt  r  Vtrinejo,  and  to  the  west 
ol  ihe  Pnrriti;!,  has  l)cen  mostly  abantioncd.  A  .""cw  In- 
dians only  inhabit  tlte  district  of  St.  Jago  del  Estero,  to 
gather  the  honey  and  bees-wax  which  abomid  in  the 
woods.  These  Indians  discoveredt  io  the  middle  of  n 
very  extended  plain,  a  considerable  mass  of  metal, 
which  they  reported  to  be  iron.  When  the  viceroy  of 
Peru  was  apprized  of  this  discovery,  he  was  struck 
with  the  sin|;ularity  of  the  phenoincnon,  because  there 
are  no  hills  in  that  part  of  the  country,  and  scarcely  a 
stone  of  any  description  is  tO  b«  found  within  a  circuilt* 
ference  of  a  hundred  leagues.  Some  individuals,  re« 
gardless  of  every  danger,  and  stimulated  by  the  pros- 
pect of  gain,  repaired  to  the  spot  to  obtain  some  por- 
tions of  the  rnctal,  and  actually  conveyed  specimens  of 
it  to  Lima  and  Madrid;  hut  the  only  fruit  of  their 
toils,  was  the  assurance  that  the  substance  with  %vhicU 
they  had  loaded  themselves  was  very  fine  and  malleaUe 
iron.  Aecording  to  these  advenUtf«r%  the  vein  ex- 
tended several  leagues,  and  promiiei  tn  tdrandant  pro- 
docc*  Tb«  vicetof  of  Rb  40  la  Flalit  tbemlbm}  dis> 
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palchcd  Don  Cclis  to  cxamioe  the  mass  yihh  greater 
accuracy,  and  to  fix  some  settlers  in  the  neighbourhood, 
if  he  should  judge  tba  working  beaefictaU  Celi*  de- 
parted, accordingly,  from  Rio  Salmilo,  on  tbo  3d  of  Fe> 
bniary,  1783,  accor;  panicd  by  the  requisite  attendants; 
and,  after  performiiig  a  journey  oi  seventy  leagues, 
through  a  fine  level  country,  he  rcuched  the  si)ot,  wliich, 
agreeably  w  his,  observations,  is  in  27'  2%'  of  south  lati- 
tiMlc<  lie  found  the  ferruginous  mau  mottlj  tniried 
in  pure  cUf>  ^  U»  extetaal  aur&ce  was  verjr  4»Bipfteti 
bttif  on  breaking  tome  piecet  from  it,  he  perceived  that 
its  substance  was  full  of  cavities,  as  if  the  whole  had  at 
one  lime  underKoiio  fusion.  Jn  the  course  of  sepurat- 
injij  23  or  3'*  bus,  the  severity  chisels  with  wUicli  he 
iiad  been  furni&hcci,  were  rendered  useless.  On  rc- 
noriog  the  sui  rounding  earth,  he  observed  that  all  the 
MMiecc  wbicl>  had  been  covered  by  the  soil  was  bvee- 
1^  with  a  layer  of  rust,  of  about  six  inches  thick,  and 
wbich  ht  ascribed  to  the  liumldity  of  the  f^roun '. 
Having  rent  it  in  two  difTcrtnt  places  by  the  force  ot 
gunpo'Adcr,  he  examintd  the  detiKst  chasm,  and  found 
it  precisely  of  the  same  nature  with  that  of  the  surface, 
■Dd  alto  with  the  earth  wliicb  wat  dag  at  a  hundred 
pnoea  tn  the  cast  and  west  of  the  naaa.  As  he  could 
Mt  conceive  the  latter,  under  ttie  circrnnstences  in  which 
he  found  it,  to  be  pi :  i  t  I  l  y  any  natural  process,  or 
conveyed  by  human  lui  aua,  iie  presumed  thai  it  must 
have  been  projected  by  some  volcanic  explosion.  Ac- 
eording  to  its  cubical  measure,  and  allowing  a  specific 
giavil^  tomewhat  greater  than  that  of  iroOftbl*  eaor- 
nona  iMse  aboold  weigh  abont  300  <|uintals. 
'  "The  largeat  apecimen  of  these  nihmnces  which 
has  ever  been  described,"  observes  Mr  Souihcy,  "  h:t^ 
escaf>e(l  tiit;  noiice  of  all  the  philosophers  who  kivu 
written  upon  the  subject. 

"  WaikcDoaer,  io  a  note  to  Asara's  Travels,  upon 
the  maet  of  iron  and  nickel  found  in  the  Chaco,  says 
that  two  other  aucli  maaaes  have  been  discovered ;  one 
which  Pklbe  has  described,  and  one  which  was  dug  up 

at  AkiM;.  near  Magdctnujj.  Gri'inr  rl~  \'illagra,  in  his 
Jfuton^  iJl  la  J\'ui-'a  Mexico,  iLciiiiUiis  a  fourth,  evi- 
dently of  the  same  nature  as  thcbc,  and  considerably 
larger  than  the  lar^e!>l  ot  them.  The  traditioa  of  tbo 
natives  concerning  it,  supports  the  most  probable  tlieoiy 
ef  its  origin.  A  demooi  in  the  form  of  an  old  woman, 
appeared  to  two  brottters,  who  were  leading  a  hoide  or 
twarm  of  tlic  anriirnt  M'-ririns.  in  scurch  uF  a  new 
country ;  i,iic  lukl  Uit  m  separate,  and  threw  down 
this  block  of  iron,  w  h:  n  v  <j  carried  OH  her  head, to  he 
the  boundary  between  ihctn. 

"  Villagra  describes  it  as  something  like  the  back  of 
a  tortoise  in  abapet  and  in  weight  about  eight  hundred 
quintals;  he  calls  itmassf  iron;  it  was  smooth,  without 
the  slightest  rusv,  ami  there  v.-n-;  r.rirhcr  rniric  ntar  it, 
nor  Vein  of  mculj  lior  aiiy  kind  ol  bioi.c  a.'iy  way  re- 
sembling it. 

•*  The  latitude  where  this  is  found  u  37  N.  The 
history  of  the  expedition  which  Villagra  accompanied, 
furnishes  tome  clue  ist  seeking  the  spott  and  it  might 
probebly  be  discovered  witli  little  expense  of  time  or 
labour,  by  a  party  travelling  from  Mexico  to  Mod- 
terry." 

Humboldt'*  account  of  the  Mexican  sky-stonr.  re- 
duces the  above  dimensions  something  mure  than  a 
half;  but  still  it  remains  greatly  larger  than  any  other 
that  has  been  yet  discovered.  •*  In  the  environs  of 
Onraogo,"  says  this  philosophic  tntteller*  "is-io  hw 


found  insulated  in  the  plain,  tiie  enormous  mass  of  mal- 
leable iron  and  nickel,  which  is  of  the  identical  compo- 
sition of  (he  aeroiithos  which  fell  in  1751,  at  Hrasehioa, 
near  Agram,  in  Hungary.  Specimens  were  communi- 
cated to  me  by  the  learned  director  of  the  Tribunal  dc 
Minffia  de  Mexico,  Don  Fausto  d'Elbuyar,  which  I  de- 
posited in  diffLrenl  cabinets  in  Europe,  and  of  which 
M.  iVi.  Vauquclin  and  Klaprotli  published  an  analyais. 
This  mass  of  Durango  is  affirmed  to  weigh  upwards  of 
19U0  myriagtanmes,  which  is  400  more  than  the  aera- 
Uthoa  oiscDvered  st  Oturopa  by  M.  Rubbi  de  Celts.  M. 
Frederick  SonncnschmicJt,  a  distinfjuished  mineralogist, 
who  travelkil  over  more  of  Mexico  than  myself,  dis- 
covered also,  in  17:^2,  in  the  interior  of  the  town  of 
Zacatecas,  a  mass  of  malleable  iron  ot  the  weight  97 
myriagrammcs,  which,  in  its  exterior  and  physical  cha- 
racter, was  found  by  him  entirely  aoalogoqa  m.the  mal- 
leable iron  described  by  the  ^lebrated  Pallas." 

In  tlie  412d  and  44th  vols,  of  Gilbert's  Annats,  mcn- 
ijun  is  made  uf  meteoric  iron  at  Elbogen,  in  Bohemia, 
which  originally  weighed  190  lbs.  A  fragment  detach- 
ed from  it,  and  fashioned  into  the  shape  of  a  coin,  has 
tbc  peculiar  property,  when  put  into  weak  nitric  scid, 
of  being  attacked  wmpially,  and  of , then  exhibiting 
blacklsli  panides,  and  otbera,  of  a  whitish  hne,  in  rc- 
!i.  f,  vhcc  mutual  arrangements  scein  tn  depend  on 
fsonie  law  of  cry staJlisati««»  The  Cltevulifct  bchreibers, 
who  first  made  this  observation,  found  that  it  also  ap- 
plied to  specimens  of  the  Knunojark  mass;  and  be  is 
inclined  to  believe,  that  it  probably  exiendatO  nil  OaUvO- 
iron  that  has  laUen  from  tlie  atmoinliere. 

Native  iron  is  a!so  supposed  to  nave  fidlen  near  Le- 

n?r:o  in  Ihmj'ary,     fTii'V  ./,'j>!.  p.  4^, 

T«  J  iiiiiiit-a  in  Greenland,  iiom  which  the  Esqui- 
rrKiu.x  manufacture  a  sort  of  small  ki.n  ts.  Ross's  Ac- 
count (if  an  MxftedUUm  to  the  »irctic  Regiont.  Edm, 
Joum.     Science,  No.  I. 

A  few  other  detached  masaea  of  native  iron  havo 
been  quoted  by  diflTereat  writers;  bat  as  they  contaJo 
no  nickel,  and  have  a  difTcrent  texture  from  the  pre- 
ceding, their  meteoric  origin  seems  to  be  extremely 
doubtful. 

from  the  foregoing  historical  review  of  our  subject, 
ve  may  safely  dedttce.n  few  general  observations,  or 
oorollariea. 

That  meleoritea  do  really  bll  from  the  upper  regions 
of  the  air  to  the  earth,  can  no  longer  be  doubted,  un- 
less we  are  determined  to  reject  the  evidence  of  hu- 
man testimony.  These  bodies  have  a  peculiar  aspri', 
and  peculiar  characters,  which  belong  to  no  native 
rocks  or  stones  wish  which  we  are  acqtiaiiMnd.  Tbdr 
foil  is  uaually  accompanied  by  a  laminona  meteor, 
which  is  seldom  visible  for  more  than  a  few  mimites, 
and  i^cnerally  disappears  with  explosions.  These  bo- 
dies appear  to  have  fallen  from  various  points  of  the 
heavens,  ai  all  periods,  in  all  seasons  of  the  year,  at  all 
hours,  both  of  the  day  and  the  night,  also  in  all  coun- 
tries of  the  world,  on  mounuins,  and  in  plains,  and 
withoitt  any  particnlar  relation  to  voleanoa.  The  In* 
nrioous  meteor  which  preoedee  their  fell,  aUccta  no 
constant  or  invariable  direction.  They-aret  for  the 
roo^t  part,  hot  when  they  fall,  and  emit  soiphureous 
vapours.  As  their  descent  usually  takes  place  in  calm, 
and  often  cloudless  weather,  their  origin  seems  .to  be 
owing  to  aome  very  diArant  canan  from  ibst  whieli 
prodnccs  rain  or  sionm. 

In  onr  aecnnd  voinmo,  m  wUdi  «•  big  fenvn 
US  . 
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to  ttSUt  VO  faave  unfolded  our  own  >entirneolt  Mbt' 
dvo  to  iho  Toiy  problemmtical  Muroe  of  tfaete  occa* 
siooal  visitintB  of  our  pjanet;  mod  •«  thew  viewf  itill 

appear  to  us  less  exceptionable  thsn  any  olliers  which 
have  been  submitied  to  our  notice,  wc  ahall  glance  at 
some  ol  the  Utter  with  all  iuitabic  brevity. 

The  opinion  oi  the  Parisian  Academicians,  who,  in 
the  niddle  of  tho  tan  century,  mainuincd  that  the 
atones  in  qaestion  merely  resulted  from  •  stroke  of 
lightnini;  on  the  spot  In  whkh  tlMf  were  fotind,  will 
not,  in  tlic  present  day,  hear  a  moment's  examination  i 
for  we  have  seen,  that  thunder  and  lightnioK  do  not 
necessarily  accompany  the  fail  of  meteorites;  and  that 
thece  last  differ  from  all  the  solid  substances  on  the 
bee  of  the  globe.  We  will  not  deny,  that  litrhtning 
BMf  tear  ap  the  toUt  and  convert  it  into  a  solid  mass; 
but  we  heve  no  proof  of  i(a  competency  to  project 
masses,  so  formed,  into  an  indefinite  heij^ht  in  the  u> 
mo^phcre,  nor  to  generate  thousands  of  hard  stones  in 
fine  clou.'tr  ,^  v  caihcr. 

The  6UpposiU(Hi  that  t^uch  concretions  have  been 
driven  off  from  some  of  our  volcanos,  is  scarcely  less 
lemblet  for  the  cotnpound  Uv«a  ol  bumiQfc  moantaine 
are  never  found  remote  from  the  icene  of  their  fenBa- 
tiani  and  none  of  them  preaent  the  aepect  and  eharac* 
ten  of  the  bodies  which  we  have  deicribed  Besides, 
most  of  the  atony  showers  on  record  arc  represented  as 
occurrioj^  when  no  rcnurWable  volcanic  eruption  was 
known  to  have  lakcn  place.  The  ashes  ol  a  viok-nl 
cnipUon  have  frequently,  from  their  k  viiy,  been  waft- 
ed to  a  considerable  disunce ;  but  we  ure  aliofpether 
oanoinaiQted  with  aajr  projectUe  force  which  can  dart 
aoUd  and  heavy  mataea  hundreds  of  leagues,  through 
tucb  a  dense  medium  as  the  atmosphere.  Mr.  Kinfr, 
indeed,  is  inclined  to  believe,  that  an  immense  cloud 
of  ashes,  pyrilical  dust,  and  particles  of  iron,  forcibly 
propelled  from  VesuviuH  to  a  very  great  height,  be- 
came condensed  in  its  fall,  took  fire  fbon  lia  motion  in 
the  airt  and  ita  aketrical  elementa*  and  thna  gave  birth 
to  the  Siena  atenea.  Hut  he  doe«  not  thus  accoont  for 
the  presence  of  nickel  in  their  composition,  nor  for  the 
other  obvious  discrepancies  between  volcanic  ashes  and 
meteoric  si  oik  s,  i  n  order  to  explain  the  direction  of 
the  cloud  which  proceeded  from  the  north,  he  has  re- 
comae  to  the  supposition,  that  it  was  at  first  driven,  in 
Ita  €onnc»  to  the  northarard  of  Siena,  and  afterwaida 
uriffed  back  bf  a  contrarjr  current  of  aind.  Bot  the 
cloud  itsilf,  and  its  destinies,  are  alike  gratuitous:  and 
it  is  much  more  conformable  to  what  we  know  of  pa- 
rallel cases,  to  conceive  that  the  Siena  phenomennn 
would  have  occurred  at  the  time,  and  in  the  manner  in 
ivhich  it  did  occur,  although  Vesttvtua  had  remained 
in  a  state  of  perfect  quiescence. 

In  the  boldness  of  hia  speculationa,  M.  Bory  de  Sahit 
Vincent  takea  a  Mill  wider  fli(;ht,  and  sends  forth  his 
meuorites  from  immense  depths,  in  some  early  stage 
of  the  ean'i's  Lxisuncc,  when  ignivomous  mountains, 
as  he  pompously  denominates  them,  were  endowed 
•vi'vh  propelling  forres  adequate  to  the  dispenlon  of 
matter  into  the  regions  of  spacC}  in  which  they  WVM 
constrained,  for  ages,  to  obey  the  compound  lawi  of 
Impulse  and  gravitation,  ontilt  in  the  progress  of  time, 
their  tpital  revolotiem  terminated  on  the  surface  of 
their  native  planet.  Btfore,  however,  wc  cantamrlv 
acquiesce  in  the  lertns  of  &uch  an  extravagant  hy- 
po' (ms,  we  may  be  permitted  to  call  for  the  evidence 
of  the  cxisteace  of  tboie  anctent  and  frandar-working 
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volcanos,  which  could  communicate  planetary  raotioa 
to  chips  of  rocki  without  up*faeaving  ibe  rocks  themp 
selves. 

The  sagacious  Troili,  too,  in  his  endeavours  to  ac- 
count for  a  fact  which  he  has  triumphantly  proved, 
labours  to  convince  his  readers  iiiji  ihc  Albtreto  stone 
must  have  been  torn  from  the  boweb  of  the  earth,  and 
projected  to  a  great  height  by  the  powerful  agency  of 
subterraneous  conflagration  i  and  these  conflagrations 
lie  conjures  up  at  pleasure  to  suit  bis  purpose.  On 
such  a  supposiiioo,  however,  the  burs  iiig  of  sUmca 
from  the  surface  ol  the  earth,  and  their  ascent  into  the 
air,  should  be  as  frequently  seen  as  iheir  Ia'A  n^  the 
grouqd,  and  tome  oi  the  profound  openinK^  ^i'''  fis:>ures 
occasioned  by  their  violent  passage  throngh  the  strata, 
ought,  before  now,  to  have  been  observed;  for  we  are 
not  entitled  to  presume  that  they  were  aU  effected  in 
the  recetiet  of  /ore$t»,  or  clotrd  again  after  the  sionea 
had  made  their  escape.  Again,  an  expansive  force 
commensurate  to  the  conditions  of  the  hypothesis, 
would  occasion  wide  and  ruinous  disorder,' which  could 
scan  cly  fail  to  be  observed  in  every  inhabited  country. 

Of  tbe  many  wbu  contend  lor  the  aimospnrric  for* 
mation  of  meteorites,  scarcely  any  two  agree  in  ret^'ard 
to  the  aunaar  in  which  such  formation  is  effected. 
Mosehenbroeck,  in  one  part  of  his  writings,  ascribe* 
the  descent  of  stones  from  the  air  to  earthquakes  and 
volcanic  eruptions  ;  an  opinion  which  later  obseivntioiM 
have  disproved.  In  other  passaj^es,  however,  he  leans 
to  a  modification  of  the  atmosphertc  hy|>othescs,  and 
attributes  the  ori|{in  of  shooting  stars  to  the  accumula^ 
tkm  of  volaiile  matleiv  suipcnded  in  the  air.  Whatever 
relation  mcjr  sobrist  between  shooting  start  and  fiery 
meteors,  the  former  seem  to  move  at  a  much  greater 
distance  from  the  earth  than  the  latter,  and  occasion  only 
a  transient  luminous  appe  iranci ,  in  their  passa^^e  through 
tbe  upper  regions  of  the  atmospbere.  The  Dutch  phi* 
losopher,  however,  adopts  the  com  moo  notion  of  their 
foiling  to  tbe  ground,  and  aeem*  U»  eonfound  their  reaidun 
with  trenwOa  wmtoe. 

The  late  ingenious,  but  fanciful  Pa'rin,  who  was  so- 
licitous to  extend  and  illustrate  his  favoiiriic  doctrine  of 
a  regular  circulation  of  {gaseous  fluids  bi  iween  the  schis- 
tose strata  of  the  globe  and  its  surrounding;  atmosphere, 
very  confidently  deduced  from  this  fa  ucied  circulation 
the  occasional  ignition  and  coocreiioo  of  portions  of  tbeae 
Uttids  In  the  higher  regiona  of  the  air.  But  it  fo  a  anffip 
cirnt  confutation  of  iiis  theory,  that  it  ftata  on  aastuned 

and  very  improbable  foundations. 

In  aid  of  the  same  cause,  M.  Salverte  had  recourse 
to  a  very  liberal  exhilntion  of  hydrogen  ga«,  kindled 
by  eleciricity  during  thimder  siorms.  But  we  havn 
shewn  that  thunder  and  metenraara  distinct  phenome- 
na t  and  this  gentleman's  msgizines  of  hy  dro^'cn  remain 
to  be  proved. 

His  countryman,  M.  I^ard,  iiab  tlray^cd  his  readcra 
into  a  tedious  and  somewhat  obbtuie  exposition  of  his 
own  scniiments,  founded  on  the  principles  of  chemical 
combination;  but  we  ate  not  certain  that  we  perfectly 
comptehend  his  meaning  j  and,  at  siqr  rale,  liis  infold 
enccs  depend  on  admlsdons  of  (gaseous  aubitaneea,  er> 
ranged  in  spherical  masses  ii,  r  superior  regions  of 
the  air,  and  uccaMoualtv  detached  Irom  their  insulating 
Tii>  Iv.mi,  and  brought  into  one  capable  of  combining 
with  them;  a  diapoaiiion  of  things  which  may,  or 
which  maf  not  «xiit|  but  of  which  v«  am  entirtfj  i|- 

QOrSDt. 
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M.  Seguin  thinVs  it  not  improbable  that  the  constitu* 
tucnt  principles  of  meteorites  beinf;  transported  by  che- 
mical or  mechanical  means  into  the  upper  portions  of 
the  atmosphere*  where  •  vacuum,  the  cause  of  the  noise- 
of  thandert  it  |nwluccd»  tlwre  remain  anapeoded  bj  so- 
ItttioD  or  otherwise ;  but,  although  diaaemlnateily  being 
preaaed  by  the  cx<ernal  strata  which  fill  the  vacuum, 
Jhey  unite,  cooi^lomeraie,  and  form  a  mass,  the  more 
considerable  in  proportion  to  the  quantity  of  materials 
which  it  encounters  in  this  place.  Now,  granting  to 
this  philoaopher  his  conjectural  preoiisea)  we  betre  again 
to  repeat,  that  the  (all  of  meteorites  ia  inil«p«nd«iit  of 
tiliMidert  tod  that  the  ndae  of  the  eitplo«ion,  which  ao 
much  reaemblea  thunder  as  to  have  been  oAen  confounded 
with  it,  i»  posterior  to  the  cunsolidutinn  uf  ihe  mass. 

In  the  751  h  volume  of  the  Annates  de  ChintU.  M. 
Marcel  de  Serres  cnirrs  into  the  di&cunsion  oi  the  origin 
of  meteorites :  but  much  of  bia  paper  is  occupied  with 
R  fery  rapid  and  iroperfisct  reoipituUiion  «  the  in- 
Mncet  of  their  ocevrrenee^  and  ineidenial  notices  of 
llwwers  of  sand,  See.  His  decided  bias,  however,  is  to 
the  generation  of  tlif  se  i>oiliLS  in  the  atmosphere,  fi'om 
the  coiitiict  of  ali  the  n)uttcr»  carried  up  hy  the  evapo- 
ration, and  the  formation  of  metallic  particles  during 
the  ignition.  Yi  t,  hist  solution  of  the  problem  is,  on  the 
whole,  far  from  tumineutj  nor  is  he  altogether  inaenai- 
Ua  to  Ihe  difli<  uitict  with  which  it  is  encomp.ssed. 
Tlw  total  absence  of  oxygen  in  the  Lissa  stone,  in  par- 
tiiCOtar,  strikes  him  very  forcibly.  It  is,  besides,  cx 
tremely  difficult  to  conceive  the  machinery  i>y  which  an 
immense  field  of  gaseous,  or  highly  attenuated  matter 
in  the  air*  can  be  inatantaneoualj  reduced  into  the  com* 
paaa  and  conaiateney  of  a  aoiid  compact  masa,  of  very 
nodemtc  (Umenaionai  and  suspended  in  the  air,  as  if  by 
enehantment,  until  it  explodes,  and  is  precipitated  to  the 
earth. 

Dr.  Reynolds*  Outline  of  the  Theory  of  M<;tcors  does 
Rot  very  materiaijy  dilTer  from  some  of  those  to  which 
we  have  just  alluded;  for  it  proceeds  on  the  auppoai- 
Ike  that  minute  portions  of  the  earthy  and  metallic 
com|MHinds  of  the  surface  of  the  globe,  being  exposed 
to  the  sui.'s  influence,  will  be  volatilized  by  the  absorp- 
tion of  heat,  .ind  thereby  assimiinq;  the  state  of  elastic 
fluids,  will  ascend,  until  they  arrive  at  media  of  their 
n«rn  density,  where,  congregating  iikto  immense  and 
highly  concentrated  volumes,  they  will  explode,  and  ex- 
.'libit  all  Ihe  appearances  of  meteoric  stones  and  showera. 
But  the  elevation  of  particlea  of  atone  ^nd  iron,  how« 
ever  much  attentiated,  to  the  enormous  height  of  a  hun- 
dred miles  abo.i  ilir  earth's  surface,  is  scarcely  con- 
ceivable on  any  pi  laciple  with  which  we  are  acqriJintcd  ; 
^tid  their  combustion  and  explosion,  in  sticli  a  lofiy  aiul 
frigid  medium,  arc  alike  ui)<>uscepiit)lc  of  satisfactory 
explanation. 

Wc  know  not  that  Or.  Murray  is  more  auoceaafuli 
when  he  in^uatet.  In  one  passage,  that  these  bodies 

spring  from  the  tht\iidir  storm,  and  when  he  resorts,  in 
another,  to  the  solvent  agency  of  hydrogen,  anri  the 
changes  produced  on  different  substances  by  the  irflu- 
ence  of  the  electric  fluid.  That  truly  phitoitophic  tra- 
veler and  obfeirer*  Humboldt,  who  studied  the  pre- 
nut  aabjeet  Wttlk  much  attention)  ia  decidedly  of  opi« 
nian,  that  meteorlteB  are  foreign  to  the  confinea  of  ot>r 
Itmoiphcifv 

The  romaij'ic  ncjiii m,  ihat  they  arc  the  producis  of 
lunar  volcanuB,  na^  uc,[;v<  il  sDiiic   coiii'.lcrij :ice  from  the 

qpetmiatiws  of  the  celebrated  La  Flacci  PoiaaoHi  Dr. 


Hutton,  and  otiiurs,  who  have  ciemuiibLr.4tcd  the  abstract 
proposition,  that  a  heavy  body,  projccicd  with  a  velocity 
of  about  6000  feet  in  a  second,  may  be  driven  beyond  the 
sphere  of  the  moon's  attraction  into  that  of  the  earth.. 
But  the  esiatence  of  any  such  volcanic  force  in  the  moon 
ia  purely  hypothetical ;  nayt  the  existence  of  volcanos 
at  all  in  our  satellite,  be^ns  to  be  very  seriously  ques- 
tioned. Overlooking  these  considerations,  however,  as 
well  as  the  combustion  of  sub-lunar  aubstances  without 
the  contact  of  atmospherical  air,  the  occasional  arrival  of 
fragments  of  such  lava  on  the  aurlSice  of  the  earth  wooidt 
00  a  fair  computation  of  chanoea,  imply  anch  a  eopioaa 
discharge  of  volcanic  matters,  that  the  moon,  by  this  time, 
should  consist  of  hardly  any  ihinv;  else.  Further,  if  we 
may  be  allowed  to  rcuhan  from  analogy,  we  should  ex- 
pect the  volcanic  productions  of  the  moon  to  exhibit 
varieties  of  aspect  and  ronpjsition,  and  not  a  definite 
and  precise  numb«r  of  the  same  ingredienta.  The  re« 
aiatance  which  a  body  falling  from  our  aateliKe  would 
experience  in  its  traodt  through  our  atmosphere,  com* 
bincd  with  the  two-fold  motion  of  the  earth,  may  sufB* 
cicntly  obviate  the  oidinury  o'lji  :  lion  dciived  from  the 
cuniparaiively  moderate  impulse  wiih  which  meteorites 
usuiilly  impinge  on  the  earth's  surface,  but  affords  no 
solution  of  the  more  formidable  difficulty,  deduced  from 
the  want  of  CModdenee,  in  point  of  time,  between  the 
descent  of  these  atonea  aixi  the  moon's  positiooi  abn 
being  as  often  in  their  nadir  as  in  their  zenith. 

Di.  Cliladiii,  who,  for  years,  has  c.'c voted  much  of  his 
aucrtiioii  to  the  history  uf  meteoric  s'oncs,  long  since 
intimated  his  belief,  that  they  sre  cosmical  bodies,  or 
fragments  of  planeMry  matter.  _Aa  earthy,  metallic,  and 
other  perticleai  form-  the  principal  component  parts  of 
our  planet,  among  which  iron  ia  tb»  pretrmling  ingredi- 
ent, other  planetary  bodies,  he  aArms,  may  connst  of 
aimilar,or.  perhaps,  (j)  the  xamc  component  parts,  though 
combined  atid  niuUifiiid  in  a  veiy  dtflerent  manner. 
There  may  also  be  dense  matters,  accumulated  in  small- 
er masses,  dispersed  throughout  infinite  space,  and 
whicbt  being  impelled  either  by  aome  projecting  power 
or  attraction,  continne  to  move  until  they  approach  (he 
earth,  or  some  other  body,  when,  being  overcome  by 
gravitathit^  force,  they  lintncdiatcly  fill  dow'n.  By  their 
exceeding  great  velocity,  and  the  violent  friction  in  the 
atmosphere,  a  siren);  electricity  aiul  heat  must  necessa- 
rily be  excited,  by  which  means  Ihcy  are  reduced  to  a 
fiaming  and  melted  condition,  and  gioat  quantities  of  va- 
pour and  different  kinds  of  gases  are  thus  dtictM;aged| 
which  distend  the  liqnid  mass,  until,  by  a  still  rarther 
expansion  of  thcsc  olaatls  fliiid(|  the  wbolo  «t  length 

cx  plodcs. 

Our  principal  objection  to  this  sort  of  reasoninij  is, 
that  the  leading  idea  of  portions  of  co&mical  matter  be- 
ing allowed  to  revolve  in  space,  and  to  terminate  their 
career  on  tlw  aurface  of  a  planetary  orb,  ia  ataied  in 
ttrmt  too  vague  and  gratuitous;  hot  it  aaaumea  aom^ 
wh.ii  of  reason  and  consistency,  when  propounded  with 
the  particular  development  of  which  we  have  conceived 
it  to  be  suaeeptible. 

Although  we  have  now  allotted  to  this  curiont  aiib< 
ject  aa  much  apace  aa  onr  limita  will  permit,  w«  are 
atill  Gir  from  having  exhatiated  ita  details  vend  we  sliali, 

therefore,  conduile  hy  recommcnditii;  (o  the  perusal  of 
our  inquisitive  readers,  Steplinp  de  Piuvia  La/iidea ; 
I'l  iiii's  I'1-.say  already  cited ;  Izjrti  Luhotogie  ^tmot- 
phMque  i  Digt>t  de  MorogucS|  Mimirtt  J&$tortfue$  et 
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Phytiquet,  tui  let  Chmcs  dr  Firms,  2  T.  ;  ChTadiii  ot 
the  Siberian  mat*  of  Iron,  and  iiis  Caialogue  of  Meteors; 
Ciilbert's  Phytical  jinrtaU  ;  Ofiutcuh  Hcelti  i  Bjorn  de 
Jit4»te  el  Origwu  ,^in>litluirum,DUqtmtiQ  i  fiiot  Rilatim 
dNw  Vuyagr  fait  daiu  le  Defitotnunt  tOme,  ife.  B6ni* 

gfl's  OAtrrx  aliotis  vn  ihf  .Icconnts  t{ivcn  by  ancient  Au- 
thor* of  Stone*  Mid  to  have  /alien  Jrom  the  Cloxult  i 

FulcU'i  MttMin  M  Urt'Baati  Qwnikffk  Rtement*  ^ 


Xaiural  rAiloiz/Jrt,  vol.  -111).  ;  K!..protli  eii  Metetric 
Sionf$  i  KiDg'a  He  mark*  concerning  lionet  aaid  have 
fallen  from  the  Cloud* i  Soldaoi**  ^Iccovnt  of  tk*  7W' 
can  Sietevrs  and  v«riotii  Mccnt  and  •cicoiific  commu- 
nicitions,  contMned  in  the  tnnnciiont  of  learned  to- 
cictics,  nnd  in  j)i;ri[iLica1  join  -.Is,  f.-ici-r.  jjhI  domestic  ; 
to  the  most  important  ot  which  wc  huvc  cccaMuiiaUy 
referred  in  the  eoune  of  the  article,  (h.  ».  a  ) 


METEOROLOGY. 


MtTEohoLocs  maj  be  denned  that  department  of  phy- 
sical science  which  trcnts  ot  atmospherical  phciiumcna. 
This  definitioD  is  immediately  suggcbtcd  by  the  origi- 
nil  inpoit  of  the  word,  as  derived  from  fi/fTtmf»^  mete- 
«r»  /  and  Vv*f ,  a  ditcoutw.  The  word  mcrcent  iadecdi 
has,  in  our  language,  been  almost  exclosiveljr  confined 
to  those  luminout  bodicst,  w  hit  ti  arc  seen  occiiioriviliy  in 
our  atmosphere,  and  who^c  appearance  titul  nuii.ifjii  have 
nothitliCiiu  been  reduced  to  .my  dcrinu.  laiv.  In  Greek, 
however,  the  word  furmfa,  (from  punm^tt,  high  or  ele- 
vated,) was  Indiaciininately  applied  to  all  bodies,  whc- 
tlier  iumiooua  oropaqae,  thai  appeared  iot  or  were  de- 
posited from  the  itmosphere ;  and  the  term  meteorology 
IS  still  used  la  the  .same,  or  even  a  more  extended  ac- 
ceptation. It  denotes  the  investigation,  not  only  of  those 
atiiio'-pherieal  phenomena  that  are  of  coiiipataiivcly  rare 
occurrence,  and  may  be  more  properly  dcnummaled 
nutttrat  of  the  various  changes  also,  that  are  ob- 
aerved  to  take  place  in  the  aute  of  the  atmosphere  it> 
self.  Bat  for  this  extended  application  of  the  word,  the 
su!iji  Lt  would  be  comparatively  uninteresting,  and  could 
with  linlc  prnptieiy  be  iligiiificd  with  the  app-.  llation  of 
a  heieucc.  jjaiiics  that  iippear  ntily  at  iriei;uiar  inter- 
vals, at  a  considerable  distance  fiom  the  caith,  and  per* 
baps  but  for  a  few  seconds  at  a  time,  though  utKjues- 
lieoabir  deaervine  of  being  noticed  and  recorded^  are 
not  likely  soon  to  oe  subjected  to  any  thing  like  acen> 
rate  investigation,  or  ever  to  be  interesting,  otherwise 
than  as  objects  of  curiosity  or  conjecture.  The  case, 
however,  is  very  iliffL-rcul  willi  those  atiiiosi)lu  rieal  piu  - 
nomena,  which,  from  their  frequency  or  vicinity  to  the 
earth,  immediately  affect  the  comfort  and  subsistence  of 
ita  inhabitants.  These  must  be  at  all  times  intoreatingi 
and  in  the  progressive  adfancement  of  physical  science 
they  are  becoming  every  day  more  so,  in  consequence 
of  the  invention  of  various  instruments,  by  wiueh  tluu 
eflects  may  be  more  accurately  estimated  ;  and  tiieir 
causes,  it  is  to  be  hoped,  in  due  time  unfolded  and  ex- 
plained. It  ia  chiefly  to  these  last,  therefore,  as  cooati- 
tuting  the  great  priocipka  of  meteorological  science, 
that  we  propose  directing  the  attention  of  our  readers 
in  the  present  article,  and  shall  purposely  avoid  dwelling, 
at  any  threat  length,  on  the  state  of  meteorology  previous 
(  )  Ll  I  vcntioii  of  those  instruments,  by  wliit  h,  in  mo- 
dern tiiMc^  this  department  of  science  has  been  enrich- 
«d,  or  on  such  phenomena  as  have  not  yet  been  nadft  the 
aubieci  of  any  thing  like  direct  cxpcrimexiL 

From  the  nature  of  the  facta  that  brro  the  subject  of 
meteorological  research,  it  might  be  inren  td  that  they 
must,  in  all  ages  of  the  world,  have  attracted  the  atten- 
tion of  mankind.     The  diversified   appearances  of  the 

akyi  the  changes  in  tlie  temperaiure  of  the  air,  and  tlie 


other  viclshittidcs  in  tl.c  italc  of  the  weather,  can  haidly 
lull  to  s'like  eM-ii  '.lie  most  careless  observer  j  f.or  does 
it  require  any  great  intellectual  exertion  to  pcrcciru 
that  these  changes  have  an  immediate  and  powerful  in- 
fluence, not  only  on  the  feelings  and  comfort  of  sentient 
beings,  but  also  on  the  vegetable  productions  of  the 
[  .I  .  til.  I'u  men  ill  a  rudc  btale  of  society,  such  phcno- 
lueiij  would  tic  pi  Liiliarly  iiitcrestiuj^.  Necessarily  let!, 
from  their  emuio)  nieriii  and  niodc  i  f  liv  i.ig,  to  spend  a 
great  proportiou  of  their  tunc  u\  tiie  open  air,  they 
would  have  frequent  opportunities  of  observing  the  vu- 
rioua  appearances  that  preceded  any  material  change  io 
the  state  of  the  atmosphere,  while,  from  the  want  of 
tliDsc  I onvenictiet  s  wtilch  a:c  enjoyed  only  in  a  stale  of 
conipjiative  civtliza  ion  aiul  refinement,  their  comfort, 
as  v^ell  as  tlieir  curiosity,  would  prom[)t  them  to  recol- 
lect every  circumstance  that  seemed  to  predict  ihc  ap- 
proach of  such  changes.  We  find,  accordingly,  that 
from  the  earliest  times  these  phenomena  have  excited 
a  general  interest  In  all  cooniries,  and  in  every  stage  of 

society;  nor  i -  i!'.r'"  any  other  sulj'eet,  perliup^,  on 
which  popular  iiuxiins  liavc  been  so  numcious  or  so 
universally  prevalent. 

The  first  attempt  to  collect  and  reduce  to  any  thine 
like  a  sybtematte  form,  ihc  various  prognostications  M 
the  weathcri  i«  to  be  found,  we  bciievc,  in  the  writings 
of  Aristotle,  and  his  disciple  Thcophrasius.  Long  be- 

f:.re  t'l;  ir  tiri:e,  tiid t  i  i' ,  h; i:  I",:vpiians  and  other  eastern 
iuli.jmj,  had  ricordeU  luany  ihtercsling  facts  regarding 
atmospherical  phenomena;  but  they  appear  to  have 
considered  these  only  as  a  brandi  of  astronomy  or  as- 
trology. Ariatotltf  m  bis  bvofc  tfe  Meteorite  treats  the 
subject  as  a  aeparalo  aciencei  and  in  addition  to  the 
observations  of  his  predecessors,  records  also  a  variety 
Lif  his  own,  bearing  evident  marks  of  all  that  accuracy 
j.i  1  acumen  for  which  he  was  so  eminently  distit)- 
guished.  In  as  far  as  observation  is  coneeincd,  few 
were  better  qualified  than  be  was  to  conduct  meitoro- 
lofical  researches,  and  we  have  only  to  examine  his 
remarks  on  dew^  to  perceive  how  nearly  he  approached 
on  some  subjects,  to  the  discoveries  of  more  enlightened 
times.  Unii  :ii:n("d.  tmv  c^a,  as  he  was,  with  both 
the  chemical  and  mcclianical  constitution  of  the  atmos- 
phere, his  speculations  were  often  necessarily  vague, 
fancitul,  and  inconclusive;  and  noiwitti»tanding  all  his 
ingenuity  and  industry,  meteorology,  as  a  science) 
could  hardly  be  said  at  that  period  to  have  bad  an 
existence. 

The  more  profound  speculations  of  Aristotle,  were 
succeeded  by  the  (realise  of  his  pupil  Theophrastus,  in 
Wliicli  he  collected,  and  ar;  in>;ed  under  tiistiiict  heads, 

the  commonly  received  opiaioDsoD  the  subject  of  ine  - 
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tcorological  phciiuniena.  The  work  consisted  of  four 
general  liivisiious,  viz. — the  prognosiicaiiotis  of  rain,  of 
wind,  of  sicinns,  aiul  of  fair  weather;  and  it  may  be 
}n(eri-ed  from  these  ueits,  mat  if  the  treatise  wai  less 
icb»tifie  than  that  of  bis  master,  it  was  calculated  to 
b«  more  popular.  The  darkneas  which  ht  that  time  huog 
e?tr  every  department  of  ph^Blesl  te!enc«,  aflforded 
little  j>rospcct,  even  to  the  philosophical  imiuirer,  of  his 
beintj  able  succcsslully  to  investigate  the  causes  of  phc- 
noiiiciia,  50  irrcgUiar  in  their  recurrence,  ami  so  vai  ious 
in  tbcir  appearance  i  but  every  man  would  feel  more 
or  IcM  interested,  in  making  himself  acquainted  with 
rales  or  maxims,  however  empricalt  which  might  eo- 
ablo  bim  in  any  degree  to  predict  the  approach  of  fltich 
phenomena.  We  hud,  accordingly,  that  the  writings 
uf  Theophrasius  soon  became  the  sundard  work  on 
meteorology,  to  which  succeeding  writers  on  the  sub- 
ject made  neither  very  numerous,  nor  very  itnportaot 
additions.  It  constituted  the  groundwork  of  the 
f^tMy  or  Prognosticks  of  Aratua,  afterward*  ttao^ted» 
tOReiher  with  the  phenomena  of  the  same  aulhor.  Into 
I.aiin  verse  by  Cicero.  A  fragment  of  this  juvenile 
essay  of  the  Roman  uraior,  is  still  to  be  found  among 
his  works,  and  afTords  us  no  very  favourable  specimen, 
cither  of  the  poetical  talents  of  Cicero,  or  of  the  mcte« 
omtiepicalkiiowltd^of  tbeancieuta. 

It  IS  unneceatary  to  waste  the  time  of  our  readers,  in 
attempting  to  trace  the  progress  of  this  branch  of  phi- 
losopi.y,  during  the  l.itcr  period  of  the  Roman  history. 
In  ttie  writings  of  Virgil,  and  many  other  classiicai 
authors,  we  find  frequent  allusions  to  the  subject;  but 
while  popular  prognoaticattona  were  no  doubt  multi- 
plyiog*  meteorologfi  at  aadencot  made  little  or  no  ad* 
vancement.  A  great  many  beta,  indeed,  are  to  be 
found  in  Pliny,  and  Lucretius  has  attempted  to  assign 
these  to  tlitir  respective  causes  ;  but  besides  that  the 
(acts  ihem&clvcs  ate  of  a  vague  and  general  nature,  the 
absurdities  and  superstitions  with  which  they  are  blend- 
ed, render  them  a  fitter  subject  for  the  study  of  the 
monlist,  than  the  faveatigatlMi  of  the  natwat  phitoao' 
pher. 

During  the  ages  that  succeeded  the  Rnal  overthrow 
of  the  Ilciiiian  empire,  it  is  nut  to  be  supposed  that  the 
science  of  meteorology  made  any  sensible  progress. 
These  were,  proverbially,  the  ages  of  darkness,  when  not 
eniy  wetttthe  lighuol  ancient  literature  and  science  ex- 
tbguiahed,  hot  the  march  of  the  human  intellect  seemed 
to  be  for  a  time  retrograde.  To  the  irruption  of  the 
barbarous  nations  from  the  north  has  beenwscribed  the 
ruin  bf  all  that  was  most  valuable  in  the  monuments  of 
antiquity,  while  the  period  of  their  reign  is  almost  uni- 
^>*ntiiy  regarded  as  a  blot  in  the  history  of  the  hu- 
man race,  c»  which  the  historian  dwella  only  in  the 
language  of  lamentation  or  contempt.  This  i*  no 
doabt,  to  a  certain  extent,  true ;  and  the  condition  of 
Europe,  for  several  centuries  of  the  period  in  question, 
did  certainly  pn-sent  a  sirikm  L  ^  r.rast  to  the  brighter 
era  of  the  Roman  govenimcnt,  when  conquest  was  uni- 
ftnnlf  accompanied  with  all  the  refinements  of  litcra- 
time  Mid  philotophy.  With  the  exception^  however} 
of  the  fitvt  two  or  three  eenturie«f  while  Europe  waa 
still  in  an  unsettled  state,  we  are  not  anre  that  what  are 
commonly  called  the  dark  a?es  have  been  always  fairly 
represented,  or  that  thry  arc  in  reality  worthy  of  the 
unmeasured  reprobation  with  which  they  are  generally 
Utnted     Were  we  more  intimately  acquainted  with 

them,  tre  nboold  perhapa  &oA  that  not  «  little  of  the 


darkness  in  which  they  are  supposed  to  have  been  In- 
volved, has  arisen  from  our  ij^norancc  ol  lUtir  trut  cl>a- 
ractcr,  and  liiat  llie  origin  tjf  m  uiy  of  those  sciences 
which  constitute  the  glory  of  modern  times,  may  be 
traced  to  the  very  men  whom  we  hi».ve  been  totlght  tp 
regard  as  little  better  than  barbarians.  But  however 
this  may  be,  we  cannot  agree  with  those  who  represent 
meteorological  science  as  having  suffered  largely  m  the 
common  ruin  \vhich  the  destruction  of  the  Iloman  cm- 
pire  brought  on  the  philosophy  of  the  ancients.  Mctc- 
•rolegy,  as  a  science,  had,  in  fact,  little  to  lose,  and  ae 
to  the  popular  prognostications  of  atmosphertcal  phe- 
nomeM,  which  coostitatcd  by  far  the  largest  and  most 
interesting  portion  of  the  subject,  even  among  the  Ro- 
mans, they  were  just  as  likely  to  havf  been  dis-covcrcd 
and  preserved  by  the  barbarian  conquerors  as  by  tiieir 
more  civilized  predecessors.  Few,  if  any  of  these  prog- 
nostics were  the  result  of  philosophical  investigation,  oi* 
profound  research.  They  were  of  that  nature,  that  phi* 
losophy  could  give  do  rational  explanation  of  them,  but 
as  matters  of  ract  they  were  equally  level  to  the  capj- 
ciiy  of  the  illiterate  and  tlie  learned;  and  in  proof  of 
this,  we  need  only  uliservc,  that  many  of  the  maxims 
which  are  to  be  met  with  in  classical  authors  respecting 
the  changes  of  the  weather,  are  still  found  in  this  aa 
well  aa  other  countries,  and  that  too  among  a  data  of 
meni  who  cannot  be  suppn^sed  to  have  derived  their  in- 
formation from  the  wriH  ig^i  of  Greece  and  Rome.  A 
general  view  of  these  commonly  received  opiuioni.  will 
comprehend  all  that  »as  valuable  in  the  science,  if  it 
may  be  called  so,  previous  to  the  general  use  of  meteo- 
rological instruments,  or,  in  other  words,  up  to  about 
the  middle  of  the  Inat  centary. 

Our  limits  will  not  permit  us  to  enter  into  a  minute 
detail  of  the  maxims  tdluded  to  above,  nor  are  they  of 
so  much  importance  as  to  require  a  panicular  enume- 
ration. It  may  be  useful,  however,  to  notice  some  of 
the  most  popular,  and  what  have  been  generally  con* 
sidered  the  moat  certain  prognostications  of  approach- 
ing change*  m  the  atate  of  the  weather,  aa  aerving  at 
once  to  illustrate  the  history  of  meteorology,  and  to 
show  what  are  siill  the  most  important  desiderata  on 
this  bratKh  of  phy.sical  ■  icn  c.  It  would  be  difficult, 
indeed,  if  not  impossible,  to  make  such  a  classification 
of  these  prognostics,  as  to  include  the  various  and  of- 
ten fanciful  opinions,  that  have  prevailed  on  this  sub- 
ject The  most  commonly  received,  however,  may  he 
arranged  under  the  two  following  classes :  1st,  The  ap- 
pearance of  the  sky  ;  and,  3d,  Phenomena  that  take 
place  at  or  near  the  surface  of  the  earth.  In  illustrating 
these,  we  shall  have  an  opportunity  of  noticing  ccitaiu 
atmospherical  phenomena  which  cannot  well  be  omit- 
ted, but  which  could  not  with  so  much  propriety  be  in- 
troduced in  any  other  part  of  this  article. 

To  the  first  clasa  belong  those  luminous  bodies  that 
occasionally  appear  in  the  atmosphere,  and  which  havo 
been  denominated  rnctt  ors,  or /jiV/>jt,' «rarv.  These  bo- 
dies appear  to  be  of  ditTcreni  niagtiiiudcs,  and  cvbii  of 
various  forms,  though  this  last  circumstance  may  per- 
haps be  the  effoa  of  optical  deception.  In  general 
they  seem  to  he  globular,  continuing  visible  only  for  a 
few  seconds,  and  moving  with  great  velocity.  Their 
course  is  on  some  occasions  in  a  straight  line,  and  on 
others  curviUneal,  rendered  more  distinct  by  the  tail  or 
luminous  train  which  they  leave  behind  them  ;  and  be- 
fore disappearing,  they  arc  sometimes  separated  into  ae- 
Teral  amiiUer  bodiesi  accompanied  witli  an  explosion 
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niemUing  thanderifaeK  or  iMt  loud  acconUog  to  their 
migoiwde  ordiMuce.  Itwu  long  •uppoted,  and  hn 

now  bctn  proved  by  the  mosi  incontrovertible  evi 
dence,  that  ihtsc  explosions  arc  followed  by  a  shower 
of  solid  bodies  of  a  s'.otiy  or  metallic  ^iibslniicc,  some  ot 
which  hare  even  appeared  luminous  in  liicir  deiceiu 
after  thecxplMiontand  have  been  taken  up  before  they 
had  time  lo  cool  i  (See  Mkteoritb.)  Tbia  laai  phe- 
nomenoDt  indeed«  la  ol'  comparatively  rare  eccnmnee. 
Thousands  of  small  meteors,  as  various  in  magnitude 
and  brilliancy  a%  the  fixed  starsi  have  been  seen  in  all 
seasons,  antl  in  almost  every  variety  ol'  wcaiin  r,  u  j  jccom- 
panied  either  wiih  explosions,  or  ihc  aeposmun  o[  »olid 
substances  }  aor  it  it  certain  that  even  the  larger  and 
more  InnuMmtinetecnyatichM  that  of  l789,dBBcribad 
hf  Cavalloi  or  one  in  IBII,  an  accooot  ol  which  waa 
given  by  Professor  Pictet  in  the  BiblKi',^  u:-  ftnran- 
nique  for  May  18  11,  arc  always  followed  by  a  tn  1  <  f 
meteoric  stones,  Ou  the  other  hand,  ihe:nt  nt  n  , t 
someUmes  been  observed  to  fail  after  a  loud  detonation, 
when  DO  meteor  was  visible,  though  this  may  perhaps 
bn  cecooiited  fort  fro*n  having  been  obacured  either 
bf  the  aoperler  light  of  (he  eon,  or  the  Iniervcntioo  of 
«;lou(l3.  Bui  however  this  may  be,  the  appearance  of 
large  meteoi  s,  and  the  fall  ol  meteoric  stones,  or,  as 
they  tiavc  very  iniproperly  Lllii  cjllLcl.  acrotiihi,  arc 
pbcucnnena  that  appear  lo  be  closely  connected,  and  thia 
M  almost  nil  dwt  la  known  upon  the  subjeeu  We  deem 
it  quite  imnceciiarjPt  thereibrct  to  enter  into  n  mbute 
•ccount  of  the  attempts  that  bSTe  been  made  to  daaailf 
these  luminous  bodies,  according  to  their  form,  colour, 
or  magnitude.  Whether  they  aie  all  of  iht  same  origin, 
but  varying  in  appearance,  in  cons'  Lut  rcc  cither  of  tlieir 
diflcrent  distances,  or  of  some  pcculur  state  of  the  at- 
mospheroi  or  whether  they  are  eaacniisilf  diSevent  in 
their  netnrotareqaeationi  to  which*  in  the  present  state 
of  meteorolofncal  science,  no  answer  can  be  given.  As 
prognostics  of  the  weather,  they  have  in  general  been 
supposed  to  predict  wind,  as  appears  from  various  pas- 
sages in  ancient  authors;  and  ii  i  uNd  rnnimr  nly  be- 
lieved, that  the  wind  which  follows  will  blow  from  the 
point  of  the  compass  towards  which  the  meteor  is  ob« 
lenrcd  to  move.  One  at  least  of  the  Tariooa  hypothe- 
ses which  have  been  proposed  to  account  fcr  these  phc- 
nomei\a  is  iraeresting,  inasmuch  as  it  appears  to  explain, 
in  certain  cases,  the  connection  between  the  motion  of 
the  meteor  and  the  direction  of  the  wind. 

The  hypothesis  to  whicli  we  allude,  is  that  which 
tacribea  meteors  to  certain  vspours  arising  from  the 
esrih,  and  becoming  ignited  in  the  higher  regiona  of 
tlM  etawaphere.  The  origin  of  tbia  opinion  may  be 
traced  to  Aristotle  %  but  from  the  discoveries  in  che- 
mistry, of  which  that  author  was  in  a  great  measure 
ignorant,  it  has  assumed,  in  the  hands  of  the  modern 
philosopher,  a  more  dt^fiiiite  form.  Hallcy,  and  after 
him  Ue  Luc  has  endeavoured,  on  this  principle,  to 
sccount  lor  some  at  leaat  of  the  circumstances  attend* 
inft  the  appearance  of  lomhwna  meteors.  The  Utter 
supposes  that  falling  stars  proceed  from  a  jhhoe|rtiOfie 
fluid,  ascending  from  some  spot  of  the  sornce  of  the 
earth,  which  Intcomes  visible  only  when,  by  decompo- 
sition in  ihc  hi^hi  r  regions,  it  takes  fire,  and  Ughi  is 
disengaged.  If  such  a  fluid  can  br  supposed  to  rise 
in  a  continued  column,  without  mixing  with  the  at- 
mosphere, or  being  dispersed  by  wind,  there  is  no  dif- 
ficulty in  conceiving  how  it  may  produce  the  appcar- 
aoce  of  s  iilliog  star.  When  the  upper  extremity  of 


the  coiiimo  hsa  rwehed  raeh  « I|«ight  to  b«  in  a 
great  measure  above  the  region  of  the  clouds  and  moiS'* 

lure,  it  nuy,  from  the  dryness  of  the  ai;  ,  t  ke  fire  spon- 
taneously, as  phosphorus  is  known  to  do  when  expos- 
ed lo  the  atmosphere  in  iu  ordinary  state  ;  and  igni- 
tion having  once  commenced,  it  may  be  communicated 
backward  to  successive  portions  of  the  column,  till  it 
arrives  U  a  portion  of  the  atmosphere  auficieatly  maiat 
to  extinguish  it,  or  at  some  point  where  the  column  it- 
sell  has  betn  hrrVt;:!  aurl  seji.ir;' trr!  In  :}iese  circum- 
stances, It  IS  obviuUi  lUai  Ulc  appcai^uce  would  be 
precisely  that  of  a  falling  star  ;  and  Mr.  Forstcr  has 
ingeniously  applied  the  hypothesis,  to  account  for  the 
apparent  relation  between  such  phenomena  and  suc- 
ceeding galea  of  wind.  It  has  been  long  known  that 
diflcrent,  and  even  opposite  currenta  of  wmd,  may  ex- 
ist at  '!ifTerr:nt  heights  in  the  atmosphtrc  at  ;!v  smie 
time;  uad  the  author  just  referred  lo  has  fuuiid,  iiorn 
various  experiments  and  observations,  thai  «litn  the 
wind  near  the  suriace  uf  the  earth  changes,  it  trequcnt- 
ly  blows  from  the  same  point  from  which  the  current 
above  had  previously  blown.  He  observea»  thereforsy 
that  De  Lnc's  hypothesis,  though  he  is  fiir  from  em- 
bracing it  as  saii^factoiy,  will  sufficiently  arcoutit  for 
the  relation  above  stated,  by  supposing  tliut  the  column 
of  phosphoric  fluid  is  bent,  previous  to  ignition,  in  the 
dircctton  of  the  upper  current  i  so  that,  when  ignitioa 
commences,  the  luminous  tMidy  moves  towards  th« 
point  from  which  that  current  then  praceedst  and  fronn 
which  the  lower  current  is  afterwards  to  blow.  It  Is 
a  prognostication  of  wind,  then,  only  in  so  far  as  it  in- 
dicates a  change  that  has  already  commenced  in  the 
higher  regions  of  tlic  atmosphere,  but  which  has  not 
yet  uken  place  near  the  surbce  of  the  earth. 

The  above  hypolheaia,  fsncilul  aa  it  may  appear,  and 
inadequate  as  it  unqoesiionebly  is  to  acoount  for  all  the 
phenomena  of  meteors,  points  to  a  plsuable  explana- 
tion of  another  luminous  appearance,  the  cause  uf 
which  has  not  yet  been  ascertained,  and  which,  though 
difTcting  in  many  respects  from  the  bodies  above  de- 
scribed, bears  a  sufficiently  close  resemblance  to  them* 
to  be  classed  under  the  general  head  of  meteors.  Wu 
ullnde  to  the  well  known  light  called  Ignit  fatumt 
Jack  wtik  a  tatuemt  or  Witt  wff  A  tkt  wbfit  so  named 
from  the  superalitious  notions  which  have  been  attach- 
ed 10  its  appearance.  It  is  generally  seen  in  dark 
nights,  over  bogi^y  and  marshy  gKiutuI,  bomi  iimcs  at 
rest  on  the  surface,  but  generally  in  motion  at  the 
height  of  five  or  six  feet,  skipping  from  place  to  place, 
and  frequently  changing  both  in  magnitude  and  form. 
On  some  occaaiona  it  ia  blMerved  lo  be  suddenly  extin* 
guiabedi  and  afterwards  to  reappear  at  a  diatance  fiom 
its  former  position.  Those  who  have  endeavoured  to 
examine  it  more  closrly,  or  who  have  been  accidci  Uilly 
led  to  approach  it,  generally  remark  that  it  moves  awjy 
from  them,  and  wiih  a  velocity  propoitional  to  that 
wilb  which  they  advance^  a  circumstance  which  has 
had  no  smalt  ioQuence  on  the  fesrs  of  the  ignorant  and 
superattilottik  A  particular  account  of  the  ignis  iatuusi 
aa  seen  on  two  diflhrem  oecasioos,  will  be  found  in 
C  >  vane's  Elements  of  Naluni  Philosophy,  Vul.  lU.  p« 

329. 

To  apply  the  above  hypothesis  to  the  explanation  of 
this  phenomenon,  let  us  suppose  that  some  such  plms- 
phonc  8uid  as  <hat  mentioned  by  Luc,  ariidng  from 
the  decomposition  ^  r  K.irnal  or  vetretabie  substances, 
passes  Into  the  Bti|tu>i>hki  e,  and  oooijnttea  to  float  there 
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vrithov)i  tnixing  \v!ih  the  atmosphere  itself,  or  being 
diasipaied  by  the  wind.  We  caD  then  conceive  titat 
this  Quid,  having  become  lumiooasbjr  some  aort  ofig- 
mtion>  at  the  place  where  ii  is  Ie«»t  affected  by  the  in- 
termixture of  moisture  or  other  sulMtancet,  succesaiw 
If  coininunicates  with  other  portions  of  itself,  so  lon|; 
M  the  column  continues  unbroken.  In  this  way  the 
luminous  body  will  move  from  place  to  place,  rolio»  in^ 
the  dii  Lciion  which  the  fluid  had  previously  taken,  and 
it  will  appear  more  or  less  brilliant,  according  to  the 
quantity  or  purity  in  which  the  fluid  exista  at  any 
given  point.  The  occasional  ditappearanoe  of  tha  light 
may  be  owinj^  to  art  inicrroptloa  in  the  colttim^  or  to 
the  quaitlily  of  phosphoric  matter  being  so  smalt  as  Hot 
to  be  vibibie  till  the  ignition  arrive  at  another  point, 
where  the  inflammable  mailer  is  more  sbuwiant,  am! 
consetjutiul)-  reappears.  We  could  aniici[)a><::  many 
difiicuities  and  objcciiooa  to  tbia  explanation,  which 
wo  doubt  net  wiU  rowlily  occur  to  our  readers.  But 
ttottgh  ve  tre  not  amre  of  any  which  might  not  ad. 
nut  of  a  planaible  refutation,  enough  haa  been  taid  on  a 
subject  that  rcquiresi  luinierous  and  more  accurate  ob- 
servaiiuiis  than  ai))'  that  have  yet  been  made,  to  furnish 
the  basis  of  a  saii:>factory  iheory. 

Besides  the  meteors  already  described,  there  are  other 
loroiooiM  Appearances  occasionally  observed  in  the  at> 
mo^erei  which  belong  also  to  the  first  clasa  of  prog- 
DOttica,  tI*.  J%Im.  Parhelia,  or  JMbeit-  Skmt,  P«r«- 
icifnia,  or  ATccl:  Moons,  and  the  Rainbow.  The  in- 
vestigailon  of  these  [)htiu>mcua  properly  belongs  to  Op- 
tics, 3m\  to  that  article  we  rtlcr  for  an  account  of  sucli 
of  them  as  have  not  already  been  described  in  the  course 
of  tbia  work.  (SaoHAta)  We  notice  them  bere^only 
becaiiae  tbaj  $ta  auppoaed  to  indicate  ceriain  apiwoach- 
in^  cbani^et  la  tho  state  of  the  weather.  The  lami' 

nous  circle  which  is  snni  •iiric;.  seen  around  the  hea- 
venly bodies,  but  espcvldl^y   tlx;    sun  or  moon,  aiid 
which  Jias  received  the  nann.-  i  t  iialo,  or  Corona,  has, 
Irom  a  verjr  early  period,  been  regarded  as  a  certain 
ptognoMlcatioa  of  itormf  weather,  acconpuded  with 
rain  or  loowt  according  to  the  climate  or  aeaaon  of  tho 
year,   tt  frequently  happens,  that,  in  the  outer  edgOt 
or  circumference  rf  this  rirric,  there  i",  a  part  less  dis- 
tinctly defined  than  liic  rest,  apparciiily  owing  to  the 
con:  act  of  a  denser  cloud ;  and  it  has  been  remarked 
by  shepherds  and  others,  who  have  frequent  opporto- 
iiitiea  of  observing  this  phenomenoiittlMt  the  storm  ge- 
nerdlj  coaea  from  that  polot  of  the  eonpaU}  towards 
whfdl  thin  indjetiDct  portion  of  the  circle,  or  opening 
aa  It  is  called,  was  directed.    If  there  is  any  founda- 
tion for  this  remark,  it  may  perhaps  be  accounted  for 
n'l  [lie  principle  already  stated,  regarding  the  change  of 
wind  io  the  higher  and  lower  re^ons  of  the  atmos- 
phere.   The  current  that  is  to  bring  the  approaching 
storm  roay  have  aet  in  above,  before  the  halo  dinp* 
pcam,  and  by  acctimufating  the  dooda  upon  it  from 
that   quarter,  prtxl  ire  ihe  indistinctness  alluded  to. 
This  phenomenon,  as  well  as  its  modifications  the  I'ar- 
helion  jr)d  Paraselene,  is  obviously  connected  with  a 
clMRge  of  weather,  only  in  so  far  as  it  indicates  some 
pecwiarity  in  the  state  of  the  atnioipherc.   The  same 
renmrk  appliea  to  the  rainbow,  though  this  last  ia  ra- 
ther o  conoonutam,  than  a  prognostication  of  rdn. 
It  hat  been  remarked,  however,  that  a  rainbow  in  the 
morning  is  frequently  followed  by  showers,  while  one 
in  the  evening  forebodes  fair  weather. 
It  has  boon  a  loog  ealabliabed,  and  geoemlly  receiv* 
Vet^  XIII.  Pakt  L 


ed  opinion,  that  the  phases  of  the  moon  have  a  cer- 
tain induence  on  (he  weather,  aud  ihe&e  liave  accord- 
in^^ly  furnished  various  prognostications,  which  may 
also  be  referred  to  the  first  class,  li  ia  quite  cohcciv* 
able,  on  philosophical  principles,  that  the  atmotphere 
majr  be  diffeieatljp  affected,  in  the  same  way  as  the 
waters  of  the  ocean  are,  by  the  different  positions  of 
the  sun  and  moon,  relatively  to  the  earth;  and  that 
the  result  in  certain  cases,  may  be  a  tract  of  settled  or 
tempestuous  weather,  according  to  circumstances.  At 
the  same  time  the  subject  is  siill  involved  in  great  0lt> 
certaintyt  nor  does  tlicre  appear  to  be  any  fouodlktion 
for  the  coiDflMMi  opioioo,  that  if  tlie  new  or  full  moon 
happens  about  midnight,  dry  weather  will  follow ;  but 
if  it  takes  place  about  noon,  rain  may  be  expected. 
Tlie  rule  doci  no  doubt  hokl  in  many  instances;  but 
on  looking  over  our  observations  for  a  Stries  of  ycnrs, 
we  find  that  it  also  frequeuily  (ails. 

But  the  most  fertile  source  of  prognostics  of  the  fint 
claas,  ia  to  be  found  in  the  variooa  and  ever  changing 
appearance  of  the  cfamda.  Aa  the  proximate  cause  of 
rain  or  snow,  they  have  in  all  ages  been  regarded  as 
affording  the  surest  and  most  direct  intimation  of  ap- 
proacbin;;  changes  ;  and  there  arc  few  perhaps  who  are 
not  conscious  of  having  frequently  looked,  as  it  were 
instinctively,  (o  the  appearance  of  the  clouds,  in  order 
to  form  tone  opinioa  or  oenjecture  respecting  the  fu- 
turd  state  of  the  weather.  At  the  same  time,  there 
are  few  subjects  perhaps  i^n  which  there  exh'  s  '  c  great 
a  diversity  and  vagueness  of  o[)inion.  indications 
drawn  f:uu»  the  appearance  of  the  clouds  thcmsclvci 
are  exceedingly  indistinct,  unless  when  accompanicJ 
with  other  circumstances  which  render  them  more  de- 
finite, aoch  a«  the  colour  of  the  sky  at  aun-iiae  or  sun- 
aet,  the  act tl big  of  clouds  on  the  aummh  of  hills,  the 
appearance  of  mist  or  fogs  at  particular  periods  of  the 
moon's  age,  &c.  and  though  there  arc  no  doubt  certain 
forms  and  modifications  of  clouds,  which  nine  perhaps 
out  of  ten  tocathtr-vrite  persons  would,  without  hesita- 
tion, pronounce  indications  of  rain  or  eoow;  yet,  if 
they  were  required  to  assign  a  specific  reason  for  their 
opinioa,  scarcely  two  of  them  would  be  found  exactly 
to  agree.  This  uncertainty  arises  necessarily  from  the 
rapid  changes  which  the  clouds  undergo,  as  well  as  the 
endless  variety  cf  forms  which  they  assume,  circum- 
stances which  seem  to  preclude  the  possibility  of  any 
thing  like  classification,  or  accurate  description.  An 
attempt,  however,  to  supply  this  desideratum,  was 
made  a  few  years  ago  by  Mr.  Howard,  a  philosopher  ■ 
to  whose  ingenuity  and  researches  the  science  of  me- 
teorology is  not  a  little  indebted ;  and  though  his  sys- 
tem has  been  pronounced  fsnciful,  which  is  perhaps  to 
a  certain  extent  true,  it  is  even  in  its  present  state 
highly  deserving  the  attention  of  meteorologists,  and 
will  in  all  probability  sooner  or  later  become  the  stand- 
ard nomenclature  of  the  clouds.  As  this  part  of  oar 
subject  is  designed  to  be  strictly  popular,  we  shall  ab- 
stain at  present  from  saying  any  thing  on  the  origin 
and  formation  of  clouds,  and  simply  state  the  charac- 
ters by  which  tliey  are  distinguished  and  described  in 
the  system  referred  to. 

Mr.  Howard  defines  a  cloud,  a  visible  aggregate  of 
minute  drops  of  water  suspended  In  the  atOMsphere, 
and  ioclades  in  this  definMon  every  such  aggn^te, 
whatever  be  its  poeition  relatively  to  the  observer.  Of 
course  he  comprehends  under  the  term  cloud,  what 
are  commonly  called  mtiU  or/ogt,  because  at  a  greater 
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ili&iaiice  or  elevation  ihcy  r.re  found  to  assume  all  the 

apoarance,  as  they  pobsess,  according  to  his  definition} 
.  the  qualities  ol  clouds,  lie  then  proceeds  to  deSne 
tke  nriouft  forats  and  modificaiiviM  «f  cloddii  which  he 
arrange*  iiitder  the  aeven  folbjwfaig  cimet. 

1.  Ctrrus— A  cloud  rcsemblitij;  a  lock  of  hair,  or  a 
feather.  Parallel  flcxuous,  or  diverging  fibics,  titili- 
tntted  in  the  direction  of  their  increase. 

2.  Cumulus  >-A  cloud  which  increases  from  above 
in  dense,  convex,  or  conical  heaps. 

3.  Stntue— An  ettsoded,  cootinocHU,  letrcl  sheet  of 
•loud,  iDcreasing  from  beneeth. 

These  three,  Mr.  Howard  dcnotninates  simple  and 
distinct  modifications,  constituting,  a»  will  immediately 
appear,  the  elements  of  <  vi  i  y  other  variety.  The  two 
next  are  of  what  he  calU  an  intermediate  nature. 

4.  Cirro-cumulus. — A  coitnected  sjstein  of  snail 
Toandish  ctondst  placed  in  cloee  order,  or  cootict. 

5.  Ctrro-siraiQs  — A  hoirfsamelt  or  elighiljr  inelined 
^bri  ',  uMi  n  t  itrti  Til  its  circumferencei  concave  down- 
Miiii,  Ol  uiiJuiu.tJ.  Groups  or  patches  having  these 
characters. 

Lastly,  says  Mr.  Howard,  there  are  two  modifications, 
which  exhibit  a  compound  structure,  viz. 

tt.  Camolo-Mratuft^A  cloud  in  wtiicb  the  structure 
of  the  comaltit  ts  tnised  with  that  of  the  cirro<sinitat, 
or  cirro-cumulus.  The  cttfBulits  flaUened  M  topi  and 
overhanging  its  base. 

7.  Nimbus.— A  dense  cloud,  spr^adini^  out  into  a 
crown  of  cirrus,  and  pasting  hciitutli  itito  a  sliower. 

Wehkvc  given  these  dcfinitioris  in  Mr.  How.>rd's  own 
langvagef  but  our  iimiis  will  alTord  room  only  tor  a  very 
condensed  ebridfllieirt  of  his  illustrations,  and  we  refer 
our  readers  to  the  irratiite  itself,  publiaJied  io  TiUoch'a 
JH/itlo$o/ifticai  Magazincf  or  Nicholson't  Jtumal,  toI. 
jtxx.p.  35. 

Tiie  Cirrus,  lie  observes,  is  aiwuys  the  least  dense, 
end  generally  the  most  ikv-aud  modifi*  aiiun  oi  cUnuU, 
son)i;iiaics  covering  the  whole  ficc  ot  the  sky  with  a 
thin  transparent  veil,  and  at  other  times  forming  itself 
into  dtaiinci  groups  of  parallel  ihixeds,  or  dcxnous  fi- 
bres. Its  height,  according  to  Mr.  Dillon,  »  from 
three  to  fis  c  nnlis  above  the  carth'a  surface.  It  is  i;c- 
nctally  found  to  Ijc  an  indication  of  wind.  Wncn 
formed  iii'.o  I niizontal  sheets,  willi  slreameis  pointing 
upwards,  it  indicates  approaching  rain;  with  depending 
iag  frinf^'ltke  fibres,  It  is  found  to  precede  fm  wea> 
ther. 

The  cumulus  is  generally  of  dense  structure,  appear* 

ing  after  a  clear  morning,  increasing  from  above,  where 
its  burfacc  is  convex,  and  forming,  at  its  greatest  mag- 
niuidc,  a  pile  of  irregular  iieniisplu  riral  eloiirl.  This 
takes  place  early  in  the  afternoon,  about  thts  time  of  the 
greatest  heat,  and  gradually  diminishes  towards  evening;, 
when  it  disappears.  In  thia  case  it  i«  an  indication  of 
fine  weather. 

The  stratus  is  of  modeiMe  density,  and  compre- 
licnds  those  creeping  misti  which  rise  from  valleys  and 
lakes  in  calm  t  \enmgs.    It  frequently  disappears  in 

the  momunx,  and  is  then  an  iifdication  of  the  finest  wea- 
ther. 

The  cifio  cumulus  appears  to  be  formed  by  the  de- 
scent of  the  civru<t,  the  oblique  denser  tufts  of  the  ]at> 
tcr  changing  into  the  spheroidal  fomit  when  (be  cloud 
assumes  the  appearance  of  a  bait  of  ifsx  with  one  end 

left  tiinvoiiiiJ  or  flyini;  rnn.  The  cii  ro  cumiilus  some- 
times consists  of  distinct  beds,  Boating  at  different  al- 


titudes, the  clouds  appearing;  smaller  and  hitullci  ,  lii. 
they  are  lost  in  the  blue  expanse.  It  is  most  frequent 
in  summer,  and,  when  permanent,  eflbrds  one  of  the 
sorest  indications  of  iocreaaing  tempenture,  and  fine 
weather. 

The  cirro  stratus  assumes  various  appearances,  from 
its  being  frequently  connected  with  otl-.cr  molifica- 
tions.  By  itsilf  it  is  always  an  atieruiatcd  siicet,  oi 
patch,  of  an  uniform  hazy  continuity  when  viewed 
over  head,  and  of  great  apparent  density  towards  the 
horisoo.  In  this  sute  it  gives  rise  to  the  phenomena 
of  haloe,  mock  aona,  Itc.  and  indicates  depression  of 
temperature,  wind,  and  rain.  When  it  altcrn:»tes  with 
cirro  cumulus,  the  prognostic  is  doubtful.  It  is  fre- 
quently seen  resting  on  the  summit  nf  high  hills,  and 
in  this  state  has  been  long  regarded  »%  foreboding  rainy 
Wt  athei . 

The  cumulo-stratus  is  that  fleecy  clottd  which  la  some- 
times observed  to  settle  on  tue  aummit  of  n  Cttmuloe, 
while  the  latter  it  increasing  from  beneath.  It  usually 
prevails  in  the  completely  ovcicast  shy,  and  apparently 

without  any  regatd  to  temperature,  as  it  is  found  to 
precede  either  a  fall  of  snow  or  a  thunder  storm.  Be- 
fore the  l.itler,  it  is  frt<|iicnily  lo  be  seen  in  diffcrc.i ; 
points  of  the  horizon,  rapidly  swelling  to  a  great  mag- 
nitude. Its  indication  is  doubtful,  and  must  be  deter- 
mined by  the  prevalence  of  the  other  modificatioiis  that 
accompany  it. 

Tiic  iambus  gentrally  appears  in  the  form  of  a  dense 
Inverted  cone  of  cloud,  the  upper  part  of  which  spreads 
in  one  continu  I'.is  slieet  of  cirrus  to  a  jjieal  distance 
from  where  the  shower  is  faliine.  When  the  total  eva- 
poration of  the  cloud  that  remains  after  the  shower  takes 
place,  it  is  reckoned  a  prognostic  of  fair  weather.  When 
the  nimbus  appears  by  itself,  it  generally  moves  with 
the  wind,  but  when  formed  in  tiic  mid$t  of  cumtiti,  it 
sometimes  moves  in  a  contrary  direction.  This  is  often 
the  i:,(se  with  tliunder  showers. 

We  do  not  thtnk  it  necessary  to  pursue  this  subject 
any  farther.  The  above  sketch  will  be  Sufficient  to  en- 
able such  of  our  readers  as  are  engaged  In  metcorolo* 
gical  pursuits  to  record  the  appearance  of  the  clouds, 
according  to  Mr.  Howard's  classification ;  and  those  who 
wish  for  farther  information  upon  the  subject  may  con- 
sult, besides  ine  works  .dreariy  referred  tO,  FoTSt^t'e 
Trealine  an  jiim'Jtfthertc  Phenmticna. 

We  come  now  to  enumerate  some  of  the  prognostics 
of  the  second  class,  viz.  those  that  are  derived  from 
phenomens,  which  are  observed  on  the  surface  of  the 
earth,  or  st  least  in  the  lower  regions  of  the  atmosphere. 
These  phenomena  are  of  various  kinds,  such  as  the  ex- 
pansion and  contraction  of  flower'i — r!ic  motions  and 
cries  of  certain  animals— painful  sensations  in  the  hu- 
man body,  &c.  and  though  many  of  them  ure  no  doubt 
fanciful,  yet  others  appear  well  entitled  to  the  attention 
of  meteorologists.  Some  of  them  indeed,  especially  such 
as  are  drawn  from  the  economy  of  plants,  sdmit  of  a 
philosophical  and  satislactory   cxplaiviitlfin,  os  every 
body  must  ktiow  who  is  in  ,iny  decree  acquainted  wi*h 
pbisiological  botany     Tlius  it  is  stated,  by  Sir  J  E. 
Smith,  that  "  the  Convolvulut  arventu,  ^aagalli*  arven- 
«if,  Caienduia  pluvtalu,  and  ntaiiy  uthera,  are  well  known 
to  abut  up  their  flowers  agiiinst  the  spproach  tt  rsin; 
Whence  the  AmagaUU^  (or  Fimj/urneit)  has  been  called 
the  poor  man's  weather  giast."   It  has  also  been  ascer. 
taihcd,  that  the  Parhrra  hy^'romeira,  a  Peruvian  plant, 
uniformly  contracts  its  leaves  at  the  approach  of  rainy 
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weather,  which  it  predicts  with  the  greatest  certainty. 
See  BoTAMT.  In  thmet  and  manjr  other  iaaUinces  that 
might  be  given,  tb«  irrittbilitf  of  th«  plant  is  obviously 

excited  by  some  change  in  iho  state  of  the  atmosphere, 
which  change  is  either  ihe  immediate  cause,  or  conco- 
inilMil  of  rain. 

It  is  probabty  owing  to  some  almosphericat  influence 
of  a  similar  kind  on  the  animal  sj-stem,  that  the  pecu- 
liar crloa  or  motions  of  some  beastst  and  certain  senia- 
lions'in  the  huniao  body,  are  found  to  faidioate  cbangot 
in  the  weather,  though  it  may  be  difficult,  or  in  the 
pruitcnt  state  of  science,  eren  impossible  to  explain  that 
ioRuei^cc.    Thus,  it  has  been  long  obaerved,  and  very 
geitcraHy  believect,  that  rain  may  be  expected  when 
twallovts  are  observed  frequently  dipping  their  wings 
in  the  water  over  which  they  are  fiyii^— when  the  crow 
or  the  peaoock  cries  louder  and  nrtore  frequently  than 
iMiiat— when  «ater>fowl  are  particularly  ckmorous  and 
acdrc'^wben  dogs  appear  unusually  dull  and  sleepy— 
when  the  croaking  of  frogs  is  loud  and   general — or 
when  worms  arc  seen  in  great  numbers' on  the  surface 
tf  ihc  earth.    It  is  commonly  supposed  too,  iliai  the 
noise  of  sea  gulls  about  the  coast,  and  the  approach  of 
the  porpaa  and  dolphin  to  the  shore,  are  certain  jhidi- 
catiom  of  »  Morm  at  iMf  and  wind  is  geuwaUjr  espeei* 
ed  at  land  when  pigs  are  observed  to  ran  about  with 
evident  »i^;r.''  '     nncasiucss.    It  is  equally  well  known, 
tint  pcrsont,  i,uujcct  to  rheumatism  and  otiier  similar 
diseases,    or  who  have  acticlcntally  suffered  injury  in 
any  of  ilicir  limbs,  gcucvally  feet  more  aruic  pain  in 
the  part  affected  before  a  change  of  weather,  than  at 
Ujr  other  time  {  and  we  know  iaataocea  in  which  tbeae 
pams  are  moat  severe,  before  or  dtiring  a  sudden  de> 
prcssion  of  tlie  barometer.    This  coincidence  points  to 
lotncthing  like  an  explanaiioti  of  ihc  phenomenon ; 
but  we  ano'ul  at  prc^cr-t  proposing  any  thing  on  the 
subject.    Neither  do  we  think  it  necessary  to  cuter  at 
greater  length  into  a  detail  of  fucts  with  which  our 
fcadcra  iu  general  must  be  £imiliar,  and  of  which  thejr 
will  Ind  an  extcndve  and  amusing  collection  in  Fon- 
ter's  treatise  on  Atntosphcric  phenojnti     formerly  re- 
ferred to.    \Vc  would  only  remark,  ui  cohclusion,  that 
these  popular  prognostics,  latu  iful  as  many  of  iliem  un- 
questionably are,  and  connected  as  they  have  too  fre- 
quently been  with  the  most  absurd  and  ridicolotia  su- 
peratitions,  ought  oevertbeleia  to  find  a  place  in  every 
meteorological  register ;  and  to  overtook  them,  is  to  re- 
ject the  means  which  nature  herself  sccrr.s  to  have 
pointed  out,  for  insxstigatini;  her  opeiatiotis  in  a  very 
interesting  class  of  iin  nomena.    W'c  are  aware,  indeed, 
that  ihe  modern  p'lilusopber,  who  fancies  that  he  can 
■ever  deport  fiir  enough  from  the  beaten  track  of  vuU 
gar  opinifltMi  may  be  disposed  to  smile  at  the  idea  of 
calHng  in  tlie  observaikms  of  the  illiterate,  to  aid  him 
io  bis  scie  ntific  pursuits,  or  of  attaching  any  importance 
to  the  pretended  discoveries,  as  he  may  think  them,  of 
a  class  of  nten,  who  are  always  rtatly  to  trace  cause  and 
eSect  between  any  two  evetiis,  however  uitconnected 
*htf  may  in  reality  be,  provided  they  happen  about 
the  aauM  time,  or  nesrly  at  ibe  aame  place.   iJe  ought 
Co  remember,  however,  that  what  has  been  slated  as 
matter  of  fact  by  thousands  in  every  age  and  country, 
as  is  the  case  with  many  of  the  prognostics  alluded  lo 
dbove,  is  not  to  he  rejected  because  it  may  appear  to 
him  fanciful  or  absurd— that  instead  of  endeavouring 
le  set  it  aside  with  a  sncci,  his  own  pi'.,lo<iopliy  calls 
epoo  him  to  investigate  the  reality  of  the  alleged  phe- 


nomena in  the  6rst  instance — and  that,  if  itbeaoitb 
represented,  he  is  bound  by  the  principles  of  the  saima 
philosophy  lo  admit  it  as  a  fiict,  irbetner  he  can  asrign 

the  cause  of  it  or  not.  He  might  be  reminded  too,  of 
what  is  perhaps  a  very  humiliating  consideration,  but 
not  on  ihbit  account  the  less  Hue,  that  the  shepherd,  who 
is  totally  ignorant  of  ilte  constitution  and  propenies  of 
the  atmosphere,  aod  altogether  unacquainted  with  the 
laws  which  regulate  the  distribution  of  ila  beat  and 
moisture,  can,  by  bis  own  experience  and  observation, 
predict  the  changes  of  the  weither  at  a  greater  distance 
aivd  with  more  certainty  than  the  philosopher  is  able 
to  do,  with  the  aid  of  ull  the  discoveries  of  modern  sci- 
ence. This  indeed,  is  uoi  the  only,  nor  as  some  may 
be  disposed  to  think,  the  most  interesting  object  of  me- 
teorological pursuits}  but  while  it  is  in  iiseh  of  general- 
iy  acknowledged  imporiaaee,  it  serve*  at  t)ie  same  time 
to  demonstrate,  that  some  at  lesst  of  the  popular  max- 
ims that  prevail  on  the  subject,  are  founded  on  fact,  and 
are  in  reality  the  lesaocM  which  are  taught  in  the  achool 

of  nature  herself. 

It  is  lar  from  our  intention,  by  ihesc  remarks,  lo  UD- 
tlcrvaluc  the  researches  of  the  experimental  philoso> 
pher,  or  to  insinuate  that  the  atudy  of  meteorology 
Should  be  coofined  to  the  collcctioD  and  arrangement 
of  such  phenonena  as  have  been  stated  above.  On  the 
cr  ii:rH;^,  'vc  admit,  that  these  phenomena,  of  ihcmsclvea, 
caa  li  It  J  accurate  infornution,  either  as  to  the  na- 
ture or  extent  of  atmospherical  chanjjts.  Tiiey  may 
indicate  these  changes,  but  their  indications  are  not 
susceptible  of  being  correctly  measured  or  definitely 
espraaied.  They  are  the  reauU  of  certain  influences 
exerted  by  the  atmosphere  in  certain  circumstances; 
but,  like  the  expansions  and  contractions  of  the  thermo- 
meter in  its  rude  state,  before  the  temperatures  of  roell- 
itig  stiow  and  boiling  water  were  ascertained  to  be 
iixcd  poiiits,  they  arc  vague  and  indefinite  qtfantities, 
and  it  remains  therefore  for  science  to  aupply  this  de- 
sideratum by  the  applicatioa  of  ioatrumeiiti,  which, 
while  they  detect  the  operation  of  the  aame  causes,  may 
shew  likewise  the  am  un:    T  operation.  Still, 

however,  there  Is  noiiijij).;  viiipi.iliji'j-jiical  in  supposing 
that  there  may  be  many  ivi  b^tLim:  i  s.  both  in  the  ani- 
mal and  vegetable  kingdom,  more  readily  affected  by 
ainio!.pherical  changes,  and  consequently  acting  aame^ 
teorolof  ical  inatrnmenta  of  greater  delicaqr  than  any 
that  philosophy  haa  yet  devised,  or  art  constructed;  and 
it  can  never,  tberefore,  be  derogatory  to  the  honour  of 
science  to  avail  itself  of  the  aid  of  any  class  of  phcno 
incna,  even  though  ihcy  may  have  been  Ion;;  and  fa- 
miliarly known  to  the  vulgar  and  illiterate.  Meteoro- 
logy has  already  been  indebted  lo  some  of  the  most 
common  of  thcae  phenomena  (or  the  most  valuable  in- 
struments that  it  now  possesses;  and  there  i«  nothing 
that  foibids  us  to  htme,  that  a  more  careful  investiga- 
tion of  the  above,  and  other  similar  facta,  may  not  lead 
to  the  discovery  of  more  delicate  and  inipoitsM  instnt- 
nicnts  than  have  yet  been  employed. 

Though,  ill  the  preceding  sketch,  wc  have  purpose* 
ly  confined  ourselves  to  the  popular  view  of  meieomlo- 

f;y,  we  are  aware  that  this  branch  of  our  aubjecl  U  fkr 
rom  being  exhausted  s  but  lo  have  entered  on  a  more 
lengthened  detail,  however  interesting,  woold  have  ex- 
ceeded il'.e  limits  prescribed  to  the  whole  of  this  article. 
Ourolijcci,  iherefuie,  has  simply  been,  lo  qtvc  our  rca- 
iltis  a  sptcimtn  of  what  mcicoiolo^'y  was  in  its  early 
kiatc,  and  of  the  progress  which  may  be  m&Jc  io  the 
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investi{;aiion  of  the  subjccti  independent  of  the  instru- 
ments by  wliich  the  researches  of  modem  times  have 
been  assisted,  and  to  which  we  apprchctnl  the  attention 
of  philosophers  has  been  too  exclusively  confined.  We 
proceed  now  lo  consider  the  nature  of  the wiostromenU} 
tad  the  discoveriet  to  which  they  hvtt  led. 

Of  Mtteor^eigkal  lu^nrntntt. 

Tiic  atmosplicic,  as  <Icfiiied  in  another  part  of  our 
work,  is  that  invisible  fluid  whicli  surrounds  the  earth 
on  all  sides,  and  which  has  been  found,  by  various  ex- 
perimenttt  to  be  heavyi  compressible,  and  elastic,  t  or 
an  occount  of  the  chemtcil  and  pbyaicel  properties  of 
this  body,  ure  refer  to  our  articles  AtmosphebBi  Cks- 
MisTRT,  Pnei;matic8i  8cc,  our  business  at  present  be- 
iiij;  (inly  to  cxpluiti  the  nieth(jds  which  have  been  em- 
ployed to  .'.sceruitt  the  itature  and  cx<ciit  of  the  changes 
which  it  has  been  found  to  undergo.  These  changes 
chit  fly  refer  to  its  temfierature^  wtighit  nuUturCi  and  ttcC' 
trlciiy  ;  and  the  iiistrumenla  bf  Which  ihey  are  reapec* 
lively  meaauredi  are  the  lAememtttrt  IcrsaMfcriAyfro- 
meter,  and  flettromettr.  The  reaalt  oF  ilieie  ehangea 
IS  in  same  caacs  iv'md,  and  in  others,  ratn  or  mots,  which 
Itive  also  bctn  subjected  to  measurement ;  the  intensity 
(/l  U  L-  fni  ti^er  by  the  anemometer,  and  the  (]uantity  of 
the  latter  by  ihc /iluvimeler,  or  rain-gagc.  In  describ- 
ing the  nature  OWl  applicaliOD  of  theae  instruments,  we 
ahall  endeavour  to  render  our  accovnt  inteUigible  to  the 
genera]  reader,  from  a  conviction  that  a  simple  and  po< 
pular  view  of  their  principles  and  use,  is  still  a  desicJc- 
raium  in  woi  ks  on  meteorolof^y.  Many,  we  know,  arc 
prevented  from  taking  an  iriurcbi  in  the  subject,  from 
not  understanding  the  nature  or  the  application  of  the 
inatroiBeata  lo  be  employed ;  and  if  we  can  therefore 
iti  any  degree  contribute  to  the  nore  ratended  oae  of 
these  instramentat  and  eentequently  to  the  multiplication 
of  rYicteorological  observations,  wc  shall  consider  our 
labours  as  of  more  service  to  the  science  in  its  present 
state,  than  the  most  infcwooe  HMory,  or  the  moat  pro- 
found sptxulaiions. 

The  Thermometer  is  an  inatnuDcnt  employed  for  mea* 
auring  tho  heat  of  bodlea  la  geiieralr  andi  amonff  othera, 
that  of  the  atrooipbere.  It  ia  a  well-ltnown  niett  that 
all  bodies  are  expanded,  or  have  their  bulk  increased  by 
heat,  and  are  contracted  or  have  their  bulk  diminished 
by  cold,  that  is,  when  heat  is  abstracted  from  them. 
These  variations  of  bulk  arc  conceived  to  be  propor- 
tional to  the  variations  of  heat,  and  it  ia  upon  this  prin- 
ciple Uwt  the  tbennometer  has  been  eonumcted.  It 
chaeliU  of  aglaaa  tube  AB  (Plate  CCCLXXIV.  Fig.  1.) 
of  a  very  small  bore,  having  one  extremity  A  blown  in- 
to a  Inilb.  This  bulb  and  part  of  the  tube  or  stem  is 
filled  with  a  liquid,  generally  mercury,  which  is  found, 
on  various  accounts,  (o  be  of  all  others  best  fitted  for 
the  pur|>ose.  If  the  instrument  in  this  state  1)6  applied 
to  a  body  warmer  than  itself,  the  mercury  wilt  be  seen 
to  ascend  in  tho  tube;  becatiao  the  expanaioo  of  the 
Klasft  being  much  ieaa  than  that  of  the  mercury,  the 
bulb  is  no  longer  capable  of  containing  the  enlarged 
volume  of  tiic  liiiter,  whicli  consequently  risen  into  the 
empiy  pan  of  ihc  tube.  In  like  manner,  if  the  instru- 
ment be  applied  to  a  liody  colder  than  itself,  the  bulk 
of  tiie  mercury  in  the  bulb  being  diminished,  that  por- 
tion of  it  which  is  in  the  tube  will  descend,  to  supply 
the  diminution  of  volume;  «nd  this  will  bo  found 
to  like  place  even  wb«a  the  tube  is  held  in  a  horizontal 


position,  the  coheaton  between  the  particles  of  mercury 

being  such,  as  to  admit  of  no  separation  of  one  portion 
of  the  nuiS  fiom  another.  Hence  it  is  obvious,  that 
every  change  of  temperature,  that  is,  every  increase  or 
diminution  of  heat  in  the  atmosphere,  will  produce,  on 
a  thermometer  expoaed  to  it,a  corresponding  expansion 
or  contraction  of  the  mercury }  and  it  only  tcmainsi 
therefor^  to  find  out  teiiie  method  of  esprcMtog  tbe 
amount  of  these  tarlatiotn  In  such  a  way,  as  that  the 
iniiicaiiona  of  one  tnermomeler  may  be  compared  with 
tho^e  o)  another.  This  is  acconiplished  by  means  of  a 
Rraduattd  scale  CD  atlachcti  to  the  talie,  tnc  divisions 
of  which  are  thus  determined,  it  has  been  found  that 
anew  or  iee  in  a  meliing  state  is  always  of  tbe  lame 
temperatitrei  and  that  the  beat  of  botlii^  water,  under 
the  same  pressure,  is  also  uniform.  These  fixed  poiMa 
bcint;  ilr'rrn  'nrr'.  hj  immersing  the  Instrument  first 
in  n,ijUiJi(^  siiuw,  aticl  allcrwards  in  bulling  water,  are 
'_riii5ti_ rrcd  to  the  scale,  and  the  distance  between  tlieni 
is  divided  into  a  certain  numtier  of  equal  partt>;  thu  di- 
visions  being  carried  downwards  below  the  nKlting,  or, 
aa  it  ia  improperly  «aUedt  the  Ireesmg  poiMt  u  far  as  i* 
thought  Deeessary,  or  the  scale  will  admit.  Hence 
it  is  obvious,  that  two  thcnnumcters,  having;  the  fr  t  / 
ing  and  boiling  pomts  ll»u»  dbUriiiined,  una  the  space 
between  them  divided  into  the  same  numt>cr  of  equal 
parts  or  degrees,  roust  in  similar  circumstaitces  uni- 
formly indicate  the  same  temperature.  The  divisttma 
themselves  will  be  larger  or  amaller,  according  to  the 
relative  capadiiea  of  the  bulbs  and  atoms,  but  this  cir- 
cumstance does  not  in  any  degree  affect  ll^eir  indica- 
tions. Neither  is  it  necessary  that  the  space  between 
the  I'rcezinti  ^"d  boiling  puinis  sliould  be  divided  into 
one  number  of  parts  rather  than  another.  This  is  al- 
together arbitrary,  and  may  consist  of  50,  100,  1000, 
or  any  other  that  may  be  thought  convenient.  Jn  eom- 
paiing  the  indlcationa  of  two  ihennometera,  it  is  only 
requisite  that  the  number  in  cai-h  be  known,  thour^li  ' 
is  certainly  desirable  that  a  unitorm  scale  shouiu 
adopted. 

According  to  the  division  generally  used  in  this 
country,  the  space  between  the  freezing  and  boiling 
points  consiats  of  ISO  degreea.  Fahrenheit,  who  first 
employed  tbia  scale,  and  whose  name  it  atill  bears, 

imagined  that  the  greatest  cold  that  could  ht  produced, 
is  that  which  results  from  a  mixture  of  snow  and  sca- 
sah,  and  he  adopted  that  temperature  as  the  com- 
mencement of  the  scale,  which  he  accordingly  marked 
zero,  or  o.   He  then  exposed  the  instrument  to  the 
beat  of  boiling  mercury,  and  having  marked  the  point 
to  which  it  rose,  he  divided  the  «pace  between  that 
point  and  tho  lower  extremity  into  6  jO  equal  parts. 
He  afterwards  found  that  the  melting  point  of  snow- 
corresponded  with  tlie  32(1   division,  and  the  boilinp 
point  of  water  with  the  21 2th.    Hence,  in  what  are 
called  Fahrenheit's  thermometers,  the  freezing' point  U 
33,  and  the  boiling  point  318,  the  difference  between 
thein  being  160.  The  mode  of  graduating  the  scale 
originally  adopted  by  Fahrenheit,  has  been  lonp:  a{»o 
abandoned  for  that  stated  above;  bm  the  graduation 
itself,  tfiou^h  liable  to  many  objections,  is  still  ret.uned, 
and  it  is  to  this  scale  that  ail  our  references  in  this  ar» 
tide  arc  made.    This  graduation  la  r^reseoted  on  tli* 
side  CD  of  tbe  scale,  in  Fig.  1. 

Among  the  various  thermometrical  scales  that  have 
at  different  times  been  proposed,  that  whicli  i-  now 
generally  used  in  France,  and  known  by  the  name  of 
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tJic  ccDtigruic,  i  -,  pn  liaps  upon  the  whole  the  most  elt- 
ffiblc.  Tlir,  diiuiiui,  bblwci;!!  the  frcfziiig  and  boiliitg 
pom  b  )5  ijjviclcd  iiuo  ltJ(J  ccjual  pjin,  the  freezing 
pouit  bcwg  marked  o,  md  ihc  boiling  pobt  iOO.  We 
aunt  refer  to  our  ariicie  Tukhmombtbk,  for  a  particu* 
krucoum.  of  (be  meifaodt  by  wbkb  ibe  inUicMioM  of 
dUTersnt  thennoineicn  11U17  be  compared  ;  but  we  may 

here  remark,  that  when  any  giver,  •.L'i;i|ir  riturc  is  ex- 
prcssci.  Ill  decrees  of  the  ccnUfjiutU,  Ji  may  be  con- 
vened lino  those  of  Fahrenheit,  by  the  following  simple 
rule.  Muiuptjr  the  degrees  of  the  centigrade  by  9,  di« 
Tide  the  product  ty  5,  and  add  33  to  the  quotient  Tboe 
vbeo  tbc  ccatifiMie  stends  etS5»FebieQbei^  in  the  same 
eirciunlMicesi  will  indicate  77,  Ibr  f  S  nraltiplied  by  9, 
end  divided  by  5,  gives  43,  which  added  to  32  is  77. 
The  diviitioab  iu  eveiy  ihcrniomcter  arc  numbered  from 
zero  d'jwii Lii"ds,  in  ti>e  same  way  as  fi  ,ui  o  upwards  ; 
but  to  disiioguish  tbefa,ihe  former  are  written  with  the 
negeiive  sign  or  minus  prefixed.  Thus  — IS  flaeatti* 
leonpefeture  1  s  degteee  below  o.  Tbe  degreeei  lOGord* 
log  10  this  gradoftiloat  ere  repraeented  ea  the  idde  EP 
of  the  scale,  in  Fig.  I. 

Thermometers  are  sometimes  constructed  of  alcohol, 
Or  t.pii  u  of  wine,  which,  though  infenor  in  many  re- 
spects 10  mcrcur}',  in  on  certain  occasions  preferable, 
aod  ittdecd  necessary,  as  for  example,  in  ascertaining 
tempenttoree  below  tbe  poiaiatwbicbnerettrjrfitteses. 
In  en  eleohei  theraioaieter,  the  freestng  pnnt  mejr  be 
ascertained  by  plunging  it  into  melting  snow,  as  slated 
above,  but  the  other  divisions  roust  be  deiermioed  by 
comp3rin^  i'^  wilh  a  mercurial  one,  previously  gradual* 
ed  a»  alcohol  passes  into  a  state  of  vapour  long  before 
it  arrives  at  the  heat  of  boiling  water.  Even  mercu- 
riil  (hermometers  ere  frequently  gradueied  in  thit  wtf, 
tiie  tnbe  in  nanj  of  them  being  too  abort  to  adinit  of 
tlM  inemuBoai  beiof  expoeed  to  eoelevnted  •  tempen^ 
tare. 

In  meteorological  observaliofis,  it  I  llh  found 
very  desirable  10  have  some  method  of  asceitaming  tbe 
greatest  degree  of  heat  and  cold,  dnring  any  given  in* 
tervelt  in  the  absence  of  the  obeerver.  Various  con- 
trtmwee  have  accordingly  been  enplogred  for  accom- 
plishing this,  by  means  of  what  are  ealled  eelf-regia- 
tcriag  thermometers.  Those  commonty  in  a»e  are  oTa 
very  simple  construction.  A  mercurial  thermometer, 
AB,  (I'Ute  CCCLXXIV.  Fig.  2  )  of  a  somewhat  wider 
bore  than  ordinary,  with  a  small  bit,  of  steel  wire  a  over 
liM  aaercurjt  eo  aft  to  elide  eaaiir  up  and  down  in  the 
liibe,i«  placed  iaahoriaootal  pomion.  As  the  tempera- 
ture increases,  tbe  mercury  pushes  forward  the  bit  of 
ateel  or  index  i  but  when  tbe  mercury  sf^ain  retires,  in 
consequence  of  a  diminuiio.i  t  f  i  rnpo  aturc,  the  index 
remains  behind  at  tnc  hiKhcsi  point  to  which  the  mer- 
cury has  risen.  A  thermometer  AB  (Fig.  3.)  of  a  similar 
bere,  but  filled  with  spirit  of  wine,  and  having  a  small 
thread  of  glass  a,  about  halt  an  inch  in  length,  immersed 
in  tbc  fluid,  is  also  placed  in  a  horizontal  position.  Ae 
tbe  temperature  diminishes,  and  the  spirit  sinks  in  tbe 
tube,  it  is  f  ju:  1  'hat  the  surfucc  of  the  liquid  docs  not 
pass  tbc  {Tlass  index,  but  carries  it  along  with  it, 
thooght  when  an  increase  of  temperature  again  takes 
phcei  and  the  ipirit  riaea  in  tbe  tubct.  tbe  index  is 
left  behind  et  the  Isweat  point  to  wbich'the  liquid  had 
sunk.  To  prepare  the  ioatminents  for  a  new  digerfa' 
lion,  they  arc  both  inclined,  so  as  to  bring  the  Index  in 
each  10  the  surface  of  the  liquid,  when  thi  y  are  again 
pieced  in  a  horizoutal  position.   In  referring  to  these 


instruments  in  the  course  cT  this  article,  we  bhall  deno> 
roinate  ihu  first  a.  uuiJLtumiii,  and  the  la^t  a  minimum 
thermometer.  For  a  more  p  irnculai-  account  of  the 
method  of  constructing  these,  and  oUiers  of  the  same 
kind,  see  the  article  Tuxmombtkr. 

In  ascertaining  the  tentperatUK  of  ttie  atmosphere, 
by  means  of  the  thermometer,  it  is  of  great  importance 

to  alter.rl  to  ttie  situation  of  'Mt  iiri-.nirju-nt,  U  ought 
tobcplact  il  50  a*  to  be  in  the  siiade,  rioi  only  at  the 
time  of  o  j  ci ,  ^don,  but  during  the  whole  day,  and  at 
such  a  disuuice  from  lurroundiog  objects,  as  not  to  be 
aflvDCted  hf  any  changes  in  their  temperature.  We 
liave  tepaetedly  &nuMl  that  the  reflection  of  the  sun's 
rays  from  an  opposite  wall,  though  at  the  distance  of 
so  feet,  and  where  there  was  a  free  circulation  of  air, 
has  raised  the  thermometer  scvei-al  decrees  higher  than 
li  e  t  uial  temperature  of  the  atmosphere.  We  have 
also  found,  that  of  two  tbermometera,  graduated  with 
the  greaiMt  care*  and  aeparated  only  by  a  thin  bar  of 
woodt  the  one  on  tbe  upper  side  of  tbe  bar,  Grom  be« 
ing  more  exposed  to  the  skf  than  the  othei^  has  lome- 
limes,  during  a  clear  night,  stood  several  d^f^rcc: 
lower.  In  meteorological  observations,  tlierefore,  the 
thermometer  should  be  screened  from  the  sky,  as  well 
as  from  the  reflection  of  the  sun's  rays.  The  bulb  too 
should  be  exposed  naked ;  and  if  it  is  accidentally 
wetted,  it  ought  to  be  wwed  diy  before  makmg  an  ob- 
servatieo,  otherwise  it  will  iotficate  a  lower  temperatarw 
than  it  ought  to  do,  from  the  influence  of  evaporation. 
In  consequence  of  not  attending  to  these  sources  ot 
fallacy,  we  suspect  that  many  of  the  meteorological  ta- 
bles that  have  been  published,  cannot  be  relied  on  as 
affording  an  accurate  view  of  the  lempemwe  of  the 
atmosphere. 

't\>m  Banmettr,  we  have  alreadf  staled,  is  an  inatra- 
ment  emp1eifed_  for  measuring  the  changea  that  uke 
place  in  the  vreight  of  the  atmosphere.  The  principle 

upon  which  it  is  constructed  may  be  exptuined  by  a 
very  familiar  example.  If  a  tube,  open  at  both  ends, 
with  a  piston  exactly  fitted  to  it,  have  its  lower  extre- 
mity, to  which  tbe  piston  has  been  previously  pushed 
down,  immersed  in  water,  on  drawing  up  the  piston, 
the  water  will  foUew  it»  and  cootinne  to  do  so  till  it 
rises  to  the  height  of  about  S3  feet.  Tbe  same  thing 
will  take  place  if  ihe  lube  he  immersed  in  mercury, 
with  this  difference,  tliat  the  mercury  will  ascend  only 
to  about  the  height  of  30  inches.  The  efTcct  in  both 
cases  is  produced  by  the  wcigiit  of  the  atmosphere. 
By  drawing  up  the  piston,  the  pressure  of  that  weight 
is  removed  from  tbe  poriioa  of  tbe  fluid  immediaitelf 
under  it,  while  it  continnes  to  be  exerted  on  the  snr- 
facc  of  all  the  rest  The  liquid  is  therefore  fori  i  l  jp 
into  the  tube,  till  the  column  be  of  such  a  heiyhi  as  to 
balance  the  weight  of  the  atmosphere.  If  a  glass  tube 
of  convenient  length,  and  open  at  one  end,  be  filled 
witli  mercury,  and  then  inverted  perpendicolarif  into 
a  basin  of  mercury,  so  that  the  open  end  nunr  be 
under  the  surfaee,  the  mercury  will  sink  down  from 
the  upper  extremity,  and  siaml  at  the  point  to  which 
it  would  have  risen.  Iiad  a  piston  been  employed  as 
staled  above.  In  this  form  it  constitutes  a  barometer, 
and  tbe  changes  of  weight  which  the  atmosphere  un» 
dcrgae»,are  indicated  by  the  ridng  and  fidling  of  the 
nercnry  in  the  tube.  To  measare  these  variations,  a 
scale  may  be  placed  parallel  wilh  the  tube,  and  divid- 
ed into  mrUfs  ;iiid  deiii  lals,  hcgit.niiig  at  the  surface 
of  the  mercury  in  the  basin.    It  is  obvious,  however, 
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that  if  the  scale  be  frxecl  when  the  mercury  sinks  in 
the  .ubei  ihc  but Tulc  ot  ihut  in  the  basici  must  n->c  in 
propouon  lu  ihc  icUuvc  \ul1iIi  of  itic  bd>ui  and  the 
tuti«i  tmt  coDScqucntl;  statid  hit;lic-r  itiiui  ilic  coin- 
meuccmclii  ot  ibc  scale  ;  arid  in  like  manner,  vtheti  Uio 
m«nsiity  rises  in  Ui«  tubcf  (be  surJace  ol  that  in  the 
basin  mttkt  aibki  and  suntl  lower  than  the  bCKiMinig 
ol  I  he  scoicr.  In  the  one  case, thercfoie,  the  mercury  in 
<hL-  uhv  still  iUnd  at  a  higher,  and  in  the  other  at  a 
lower  jtuii.l  ti  an  it  oo gill  lo  (Jo.  Thii  iiiactuiaty  is 
in  t><iii  rciitovcdi  by  iiiiikuig  ihc  basin  very  wiuc  re- 
Jaiitaky  lo  the  tube,  bui  biill  moic  cfTcciually  by  con- 
atrueliog  it  in  such  a  oiaitiier  that  the  surlacc  of  the 
mercury  in  the  basin  may  be  raised  or  depressed  to  the 
coinmenctmcnl  of  the  scale.  Ill  general  •  portioaflaly 
ot  the  scale  is  divided,  viz  from  the  twenty -seventh  lo 
th.c  li. my  liiai  inch,  reckoning  from  the  surracc  of  tlic 
nicrcuiy  in  the  busiii,  because  these  are  found  to  be  the 
oruiuaiy  linuta  of  the  barometrical  range.  See  Baso- 

M£tBH. 

It  ia  hardly  neceawry  to  obaerve,  that  the  barometer, 
in  order  to  indicate  cocKcUy  the  weight  of  the  atnto- 
sphbre,  should  be  placed  in  a  perpendicular  position. 

I.  should  also  have  a  thermometer  uuached  to  it.  to  be 
observed  at  the  same  lime  with  ibt  barometer  iiscH,  a& 
the  lenyili  of  liie  column  of  mercury  is  affccied  not 
only  by  the  pressure,  but  also,  thou^Mi  in  a  much  smaller 
degreei  by  the  temperatoreof  the  atmosphere.  Thus, 
if  (be  barometer  at  the  icmperature  of  H"  suods  at  30 
inches,  it  would,  under  the  aame  presaore  at  the  tem> 
pcraturc  of  62°,  stand  at  one  tenth  above  20  inches.  The 
elevation  of  the  place  where  the  barometer  is  situated^ 
is  al  o  in  ctssar)'  to  be  taken  iiiio  iliC  account  \\'hcn 
carried  upwards,  the  mercury  is  found  to  sink  in  the 
tube  at  the  rate  of  about  oue-tenth  of  an  inch  for  every 
90  feet  of  aaceott  (see  pMVMATtca}  and  consequently 
no  comparison  can  be  institotrdt  between  obserfadont 
of  the  barometer  atdifl'ercnt  placeSi  ontess  (be  lieighta 
of  these  places  be  accurately  known. 

Several  pl.ms  have  betn  proposeil,  and  attempts 
mode,  to  construct  a  sclf-rcKisterini;  bai-omclcr,  (or  re- 
COltling  the  grealekt  elevatioh^  ami  depressions  ot  tlic 
mercury*  in  the  absence  of  the  observer.  '1  he-  con- 
trivances are  abundantly  simple,  but  they  arc  all  liable 
to  the  aame  objeciion»  that  by  increasing  the  friction, 
they  diminish  the  delicacy  of  the  instrument,  thereby 
rentlcrifis;  it  nr  fii  Cor  ititiicalirif^  minute  changes  in  the 
pressure  of  tlic  atmosphere  Tliu  tiiniplcsl,  and  per- 
haps the  best  conti  ivuncc  of  this  sort  hitherto  proposed, 
is  described  lu  our  article  nAHOMKTBH.  For  represen- 
tations of  diflercnt  form*  of  the  barometer^  see  Plates 
LIU.  and  LiV. 

An  improved  portable  barometert  or  rather  a  subsd- 
tute  for  that  instrument,  has  lately  been  invented  by 
Mr.  Adie  of  this  place,  which  wc  shall  shortly  describe 
in  the  words  of  the  inventor  himself,  as  stated  in  the 
patcDt-  The  principle  of  the  instrument!  which  Mr. 
Adie  baa  denominated  a  Sym/iietometer,  consists  in 
measuring  the  weisht  of  the  atmosphere  by  (he  com- 
nTctskm  of  a  f^seoos  column.  It  eonsisis  of  a  tobeof 
j.hss  AnCD,  (Plate  CCCLXXIV.  Fi};.  4.)  of  about  18 
incbcH  loiitj.  aiid  0.7  of  an  inch  dianieicr  inside,  termi- 


nated above  by  a  bulb  D,  and  haviiig  the  lower  exli'c- 
miiy  bent  upward,  and  vxpandui^  nuo  an  oval  cisierii 
A,  upvii  ;iC  liip.  The  ljiit!j  U  at  t/ic  upper  exueinily 
bcint;  ftlicd  viiUi  bydrugeii  ga.s,  anelap.irtol  Ule  cistern 
A  and  tube  UC  with  aiuiuml  mi,  cuiourccl  with  ancnuae 
root,  the  encMMcd  gas,  by  changing  ti»  bulk  according 
to  the  pressure  of  (be  atiooapnere  on  the  oil  in  the  cla- 
terui  produces  a  correspomimg  eleva  ion  or  depression 
of  the  oil  In  the  tube,  thereby  indicating  the  variations  in 
the  wci^iii  oi  the  Htiiiosphcre.  The  scale  lor  ntc  aaurin^ 
thcbc  chdn^cb  i>  lictermnitd  by  placing  the  uistrutnent 
along  with  an  accurate  bai-oaittcr  and  thcniioractcr,  in 
an  apparatus  where  the  air  may  b«.  cuudeiiscd  or  rarifiedi 
soas  to  make  (be  batomcter  stand  at  27,  38,  39,  Svi,  or 
•1^  otlier  j^veii  iMimber  of  inches.  The  diHcrent 
heights  of  the  oil  in  the  tube  of  the  sym  pie  some  ler  cor* 
responding  lO  these  poirita  btinjj  marked  un  its  scdlo 
LI'',  aiid  the  sp.icesi  between  being  divided  iiuo  an 
hundred  parts,  iliese  divisions  correspond  w'l  h  hun« 
dredths  ol  an  incli,  on  the  kcalc  oi  the  mercurial  baro* 
meter.  To  corrc  ci  itie  error  that  would  arise  from  the 
change  produced  in  the  gas  by  a  change  of  tempem- 
turoi  the  prbidlpal  scale  EP  is  made  to  slide  upoa 
another  GH,  so  ►'raduaicd,  s  to  represent  thai  change, 
and  corresponding  to  the  degrees  ot  a  common  ther- 
mometer IK  attached  to  the  insininici.i  In  this  state* 
the  rule  tor  using  the  instrument  is  stmpiy  lu  observe 
the  temperature  by  the  thermometer,  and  to  see  the 
index  a  which  is  upon  the  sliding  scale,  oppoeite  10  the 
degree  of  temperature  upon  the  fixed  acale,  then  the 
height  of  the  oil,  as  indicated  on  the  sliding  »cale,  will 
be  the  pressure  of  the  air  required.  The  sliding  scale 
KF  IS  niovcd  l>y  means  ol  the  knob  L.  W'c  »hall  have 
occasion  in  another  pan  ot  this  arncle  to  noiico  the  in- 
dications of  the  sympiesometer,  as  compared  with  those 
of  the  common  barometer.  See  the  Jidmburgh  PMo» 
a9/Mcai  Jatmait  vol.  i.  p.  54. 

ThK  ifygrmeirr  is  an  mstrument  of  great  import' 
ance  in  meteorology,  as  indicating  changes  in  the  hu- 
midity of  tile  ^iiiKt  fihcrc.  The  idea  of  this  instru- 
ment seems  to  have  been  first  suggested  by  the  expan- 
sions and  contractions,  which  animal  and  vegetable 
substances  are  observed  to  undergo,  when  exposed  to 
different  degreea  of  moisture.  We  find  accordingly 
that  a  great  praportioo  of  the  hygrometers  hitherto  em- 
pioyed,  have  consisted  of  one  or  other  of  these  sub- 
stances, and  though  some  of  them  arc  Misccpiiblc  of 
great  dcHcary,  they  arc  all  radically  defective,  ixia&- 
niuth  as  the  fre(|iient  ctianges  to  which  they  are  ex- 
posed must  in  time  produce  a  partial  derangement  in 
the  texture  of  the  sobsunces,  and  consequently  their 
indications  become  inaccurate.  The  only  hygrometer 
that  we  think  deservHig  tiie  attention  of  meteorologists, 
is  that  delicate  insirument  the  thermoscopc  of  Count 
Rumfoid,or  the  difTcrential  thermometer  of  Mr.  I^slie. 
This  instrument  has  already  been  described,  and  its 
superiority  to  every  other  pointed  out,  in  the  article 
Htgrometrt,  to  which  we  refer.*  We  apprehend, 
however,  that  it  Is  not  yet  so  perfect  as  to  be  incapable 
of  ferther  improTement,  and  we  have  therefore  to  pro- 
poic  a  modification  of  i*.  which  wc  conceive  is  better 
adapted  to  the  purposes  of  meteorology.    In  the  course 


•  Our  countryman,  Ur  Jumcs  liaUoii,  »>  vic  are  iulbrmetl  by  .Mr,  I'lavfair,  was  the  first  nf  riion  w'lio  applied  the  puvverof  ev«(>oni(ion 
to  produce  colli,  to  the  con  .iniction  of  a  HyjfTomeier,  and  woi,  therefure,  the  ur.<i<'<ihicil  iiucninr  ciftJic  'Jy,i  <Tmmeirical  Hg^tmeter. 
.Mr.  I.cslie  suhstiiuted,  in  nliicc  of  the  common  iherroonelcr,  the  'J'kermetevpe,  ur  diHerential  rhcrmometer.  invented  by  Count 
XnmAtnl  ami  himself.  See  Pbyfaii'i  i;j/bff  JMm,         VVom.  VsLT.p.  Q'.note.  Gb. 
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ofoarobNlvtUoQSt  ve  had  long  felt  that  a  self-regis- 
tering hygronwier  wm  tUU  •  desideratum  ;  and  ttaQUgh 
it  reulQjr  occurred  to  us  that  the  difRsrentht  themgome- 

termight  easily  be  constructed,  ao  as  to  mark  the  great- 
est dryticHs  ii)  the  absence  of  the  observer,  there  ap- 
peared to  be  some  difTiculiy  in  making  it  to  rrj-isu  i  tii< 
greatest  moisture.  Both  ihese  objects  are  completely 
accomplished  by  the  following  simple  contrivance, 
which,  as  iar  at  w«  know,  it  the  firat  attempt  of  the 
kind  that  haa  bltherto  been  nade.  We  bave  already 
CVbiaitted  it  to  the  public  through  the  fncdtum  of  Btack- 
wood's  Magaauie,(No.  13.)  though  we  do  not  know  that 
it  has  jret  been  adiq^  in  anf  meiewelOBical  ebeerva- 
tions. 

A  tube,  CD  (Plato  CCCLXXIV.  Fig.  S  )  such  as  ii 
commonly  used  for  ceosirttcting  a  self-registering  tber* 
momtrtcr,  is  bent  upward*  at  C  and  D/and  terminates 
in  a  bulb  A.  Into  this  bulb  is  introduced  a  portion  of 
eulphttric  acid,  sufficient  to  fill  tho  tube  and  a  small  part 
of  the  bulb;  and  along  v'lih  the  acid  a  small  bit  or  ^'laas 
a,  of  such  a  diameter  as  to  move  easily  in  the  ttilje  when 
the  instiuiTient  is  iiiveited.  To  the  extremity  D  another 
bulb  B  is  attached  ;  and  the  air  contained  in  both  bulbs  is 
BO  adjusted,  that  when  they  are  at  the  same  temperature 
the  liqaid  euuds  at  a  point  o«r  the  extrenity  and 
which  is  marked  0  on  the  attached  scale  EP.  If  the  tem- 
pcraturc  of  the  bulb  B  be  now  increased,  or,  which 
produces  tlic  same  cflect,  if  that  of  A  be  diminished, 
tlie  portion  of  air  in  the  upper  part  of  the  bulb  will  con- 
tract, while  that  contained  in  B  will  expand  in  the 
bame  pioportion,  and  the  liquid  will  ofeouree  be  forced 
from  D  towards  C$  the  difference  of  temfierature  being 
imliested  upon  the  scale  hi  degrees,  each  of  which,  ae- 
cordiiu;  !  >  ihc  graduation  ado;  ','  d  Sy  Mr.  Leslie,  is  the 
thousaiidUi  part  uf  the  diPTereiicc  Lttlween  the  tempera- 
tures of  freezing  and  boiling  water.  The  divisions  of 
this  scale,  which  has  been  called  the  mlietimal,  may  be 
tbua determined:  Let  the  bulb  A  be  sunuuiided  with 
mefting  iDoWt  while  the  instrument  is  placed  in  an  at* 
motphere  of  any  higher  temperature,  say  5(1^  of  Fail' 
rei>heit,  and  let  tlie  point  be  marked  at  which  the  li- 
quid becomes  staiionnry.  The  dis'ance  between  scro 
and  this  point,  in  the  cjse  supposed,  will  be  18°  of  Fah- 
renheit, or  100°  ot  the  millesimal  scale,  and  that  distance 
being  divided  into  an  hundred  equal  parts,  will  gire  the 
graduation  required.  The  dirtsions  may  be  extended 
beyond  loo^  if  necessary,  but  In  this  climate  a  greater 
range  will  seldom  be  required. 

To  prepare  the  instrument  for  observation,  it  only 
remains  to  cover  the  bulb  A  with  silk,  and  moisten  it, 
taking  care  that  the  two  bulbs  be  as  nearly  as  possible 
of  the  same  colour.  The  index,  or  smsU  bit  of  glass 
e,  is  llieii  to  to  be  brought  to  the  surface  of  the  liquid,  by 
depresring  tbe  extremity  D,  and  the  iDstrument  to  be 
•speeed  m  a  horisontai  position.  As  the  eraporatloo 
from  the  surface  of  the  buth  A  goes  on,  the  air  within 

contracis,  froni  ihc  flcpressioii  of  tem[)cralure  produced 
by  (be  eva|)or.>iiuni  and  the  liquid  is  forced  from  D  to- 
wards C  by  the  elasticity  of  the  air  in  Ii,  carryin)^  with 
it  the  index  «.  When  the  evaporation  has  reached  its 
maxltmim,  tbe  liqnid  as  well  as  the  index  becomes  sta- 
tloosry}  but  should  the  process  of  evaporation  diminish, 
the  liquid  will  again  more  towards  I>»  winle  the  index 
is  \ih  bi  liind,  I'His  m  irking  the  SMxIsiliM  drjptef 
in  ihc  abtcncr  of  ihr  ohterver, 

Tn  find  tin-     v  jti.-'.  decree  of  tuoisturc,  another  in- 

struTient  is  to  be  employed,  wbtcb  it  reprctenteU  in 


PJate  CCCLXXIV.  Fig.  6.  The  only  difiTcreoce  be- 
tween this  and  the  former  is,  that  the  air  in  tbe  two 
bulbs  ia  to  be  so  adjosted,  that  when  they  are  at  the 

same  temperature  the  liquid  may  stand  near  the  extre- 
mity C,  the  distance  between  C  and  zero  beinij  a  little 
more  than  tiic  length  of  the  index  a,  and  the  bulb  U  is  to 
be  covered  as  A  was  in  the  fonncr.  The  scale  is  gradtia- 
ted  as  before. 

When  the  instrument  is  adjusted  and  exposed,  eva* 
poration  goes  on  from  tbe  surface  of  B,  and  the  Kquid 
of  course  moves  towards  D  ;  but  when  the  evaporation 
diminishes,  tiie  liquid  is  again  forced  back  towards  C 
till  it  orrives  at  the  index  a,  and  should  the  evaporating 
energy,  or  dryness  of  tbe  air,  still  continue  to  diminish, 
tbe  index  itself  is  then  carried  towards  zero  till  the  eva- 
pwatian  be  at  its  minimum.  The  liquid  then  becomes 
sttiionary}  and  though  it  should  afterwards  mount 
higher,  in  consequence  of  an  increased  evaporation,  stiH 
the  Index  remains  at  tho  lowest  point  to  which  the  li- 
tjuid  had  •iijuk.  thus  marking  f/jr  minimum  of  dryn<ra»  in 
the  absence  of  the  ob$erver.  In  both  cases,  as  in  the  ori- 
{j'inal  f.iini  of  ilic  hygro:neter,  the  covered  bulb  is  to  be 
kept  continually  moist  with  water,  conveyed  to  it  by 
filamcflts  of  floss  silk  from  an  adjoining  vessel.  We 
shall  oftertvarda  have  occanon  to  nodce  the  advantages 
of  the  above  form  of  the  hygrometer. 

In  our  metcurolo^ical  of)servations,  we  have  beerj 
accustomed  for  several  years  to  employ  two  delicate 
thermometers  instead  of  a  hygrometer,  and  lind  that 
they  not  only  answer  the  same  purpose,  but  have  the 
additional  advantage  of  showing  the  absolute  as  well  as 
the  relative  tewperatures  of  the  two  bu)bs.  Tbe  ther- 
mometers are  of  such  a  range  as  to  admit  reading  off 
the  tiriih  n{  ~  rcnligradc  dej^rce,  which  corresponds 
with  a  d^.^il;c  o!  I^eslie's  scjle.  The  bulb  of  one  of 
them  i?  covered  with  silk  kept  eonsiinlly  moist,  and 
the  UifTerence  of  temperature  between  the  two,expr«sa- 
ed  in  tenths  of  a  centigrade  degree,  gives  tbe  heigbtof 
the  hygrometer  by  the  millesimal  scale. 

Of  the  Mleeirometer  as  a  meteorological  InstranMM,  it 
is  tiniicccssary  to  siy  much.  It  has  never  yet  been  re- 
gularly obstrvcd,  except  fir  a  limited  period,  nor  is  il 
likely  to  be  so  soon.  Our  readers  will  find  a  full  ac- 
count of  the  various  clcctromeiers  at  pr-sent  known 
under  the  article  Electricitt,  with  tbe  results  of  ob- 
icrvattona  made  by  some  uf  the  must  delicate  of  these 
Instruments.  Tbe  difficulty  of  constroctioo,  aa  well  as 
the  want  of  a  determinate  scale  by  which  to  measure 
the  intensity  of  atmospherical  electricity,  presents  an 
obstacle  to  the  genenl  u-»e  of  the  electrometer,  which 
we  arc  afraid  will  not  soon  bt-  surm'junted,  thou[»h  the 
discovery  of  sucii  an  instrument  on  s  mplc  and  accurate 
principles,  could  hardly  fail  grcktly  to  extend  tbo  boun* 
'daries  of  meteorological  science.  That  aeieaco  indeed 
must  alwaya  be  bi  an  Imperfect  state,  so  long  aa  ire 
have  not  the  mean*  of  measuring  tlw  effects  of  the  most 
active  of  all  agcnu  In  the  production  of  atmosplierical 
phenomena. 

The  only  other  instruments  cotmectcd  with  meieuro- 
lo^jy  which  Wc  shall  at  presmt  notice,  are  the  Anrmo- 
meltr,  RalH^gag«,  and  Atmometer.  Tne  anernomtn  r,  or 
instrument  tijr  measuring  the  velocity  of  tiie  wind,  has 
already  been  treated  of  under  that  .irticle,  where  its 
various  forms  h.ivc  been  fully  described.  Of  these, 
Lind's  is  perhaps  liic  most  convenient,  thougi)  Leslie's 
ii  un(|U(.stiuiiably  tin  m  jst  p!',ilnsop,iit:jl     Tne  foniici" 

measures  the  force  of  the  wind  by  tlic  height  ;o  which 


L/iyitized  by  GoOgle 


268 


it  raises  a  rolumn  rif  water  in  a  bent  tube,  as  indicatccJ 
by  an  uttuclicd  stale.  A  table  sin  wing  tbr  vthjtltj  of 
Ihc  wind,  coiTcsporuIing  lo  vai  ious  luij^lits  iu  ide  co- 
lumn, i»  f(ivcn  at  the  end  of  the  article  Axemometkr, 
from  which  it  appears,  ihnt  when  the  velocity  docs  not 
exceed  ais  niilct  an  liour«  the  elevatioo  of  the  ttiier  ia 
M  MBall  «•  lo  mxler  it  impm^ble  to  ateertaln  the  pre* 
CISC  hcif^lit  of  the  column  \Mthiiiil  the  lictji  of  a  vcrnkr, 
a  connivance  of  which  ilie  nauire  of  the  intitiiinn-iit 
liardly  atlmi;*.  Wc  have  frumd,  imleed,  iVoiii  t-xptti- 
ence,  that  it  is  quite  impracticable  with  this  instrument 
10  detenBilM  Ibe  velocity  of  the  wind  with  any  thing 
like  secuntejr,  unleas  it  amounu  to  about  1 1  mUes  an 
liear,  or  what  Lind  calU  a  freah  breeze. 

Leslie's  anemometer  is  founded  on  the  principle,  that 
tbe  cooling  power  of  a  stream  of  air  is  proportional  to 
ita  velocity.  It  consists  simply  of  a  common  spirit  of 
trine  thermometer  having  a  pretty  large  bulb and  (he 
fbreeoFthe  wind  is  deduced  bjr  an  easy  calculation,  (see 
AirBMOMBTBa.)  from  tbe  time  which  it  ukea  to  cool 
ihronpfh  Jivlfthe  number  of  <te|{Teea  which  it  had  lieen 
preriouily  raised  b^  tbe  heat  of  the  band.  Tlie  result 
Uina  obtained,  we  have  found  In  a  great  many  instances 
to  coincide  almost  exactly  with  ihai  ^iw.n  liy  Lind,  ac- 
cordinfj  to  Hutton's  cakulasions  j  the  coinculctice  being 
always  closiht  when  the  wind  was  so  liit;h  as  to  admit 
of  Lind'a  anenuMncter  being  accurately  observed.  It  ia 
to  be  reg^reitcd  tint  tbe  iiMkrament  baa  hitherto  been 
ao  eeidDni  uaed. 

The  PhtvimeteTf  or  raln-ga^e,  for  ascertaining  the 
tlc[>t!i  of  rain  that  falls  ot)  ar.y  [;ivcn  spot,  is  variuusly 
fUlcd  up;  but  we  shall  conFinc  oiirsi-lvcs  to  the  dt- 
scripiion  of  one  which  wc  have  u^^ed  fur  many  years, 
aod  which  appears  to  u.s  as  simple,  and  at  the  same 
time  aa  accnratc,  as  any  that  wc  have  vet  seen.  It  con- 
tiata  of  »  copper  futmel  AB,  (Plate  C'CCLXXIV.  Fig. 
7,)  five  Inchea  Hi  diameter  at  top,  and  inaerted  into  a 
lubr  CD  rf  the  same  metal,  thirty  inches  in  Unf^tli, 
and  oiic  and  a  half  in  diameter,  furnished  with  a  s'.op 
cock  F.  at  the  lov^cr  end.  It  i>>  examined  every  morn- 
ing at  ten  o'clock,  and  if  any  rain  has  fallen  during  the 
preceding  34  hours,  it  is  measured  by  letting  it  off 
through  the  alop-coclt  into  FO»  a  glaaa  tube  of  .S  of  an 
inch  ID  diameter,  with  am  attached  icale  of  Inehea  and 
tenths.  By  this  means  the  rain  that  falls  on  a  circular 
area  of  5  inches  in  diameter  is  collected  on  an  area  of 
.5  of  an  inch,  so  that  inches  and  tenths  of  water  in  the 
tube  correspond  lo  hundreths  and  thousandtha  of  ao  inch 
of  rain  on  the  surface  of  the  ground. 

To  prcvetit  waste  by  evaporation,  the  commttniei- 
tion  betiwen  the  funoel  and  the  c«pper  tube  ia  made 
verj  narrow.  The  upper  edge,  or  rim  of  the  funnel,  is 
alao  tamed  upararda  from  the  inclined  direction  of  the 
under  pan,  so  as  to  stand  perpendicular,  the  better  lu 
prevent  the  rain  that  falls  within  the  gage  from  being 
thrown  over  afier  striking  against  the  interior.  In 
some  rain-gages,  the  rim  is  inclined  a  little  from  the 
perpendicular  inwards.  This  we  conceive  to  be  wrong, 
aa  part  the  rain  that  fiills  on  the  outside  of  the  in- 
clined rim  may  thus  be  thrown  into  the  gage,  which 
will  consequently  indicate  a  greater  quantity  than  it 
ou^jlit  to  do.  After  all,  however,  the  rain-ga^c  is  but 
an  iinpi  ricct  insti  ument.  It  gives  only  an  approxtma> 
tion  to  the  depth  of  rain  in  any  case,  and  of  small  quan- 
tides  it  gives  no  indication  at  all,  owing  to  the  loss  bf 
evsperatioo  beiore  pesaing  firom  tbe  funnel  into  the 
utbe.  It  ia  Iwrdlf  neeemrf  to  remark,  that  tbe  upper 


c^.f^e  of  iLic  funnel  ought  to  be  p.-'.i'aHcl  'o  the  ]inr:Tin, 
aiid  th-it  tlie  iiiblriitnciu  >.hoi:l(l  '.^t-  [ijact-'il  a',  a  tli-sijiiCC 
from  any  objucl  thai  ini^'lit  sciecu  it  i'luin  ilic  rain. 

The  jlmometer^or  as  it  is  sometimes  called  the  eva/io- 
rometer,  for  measuring  the  quawitf  of  water  evaporated 
in  any  given  time,  ia  an  inatrvmeot  which  has  not  till 
lately  been  brought  to  any  great  degree  of  perfection.  A 
circular  b.i^In  cruiiirorm  Width  from  top  to  bonom,  fill- 
ed «iih  water,  is  the  simplest  form  of  tlic  insinnnent ; 
and  the  quantity  evapoiated  may  be  very  arciiratcly  as- 
certained by  means  of  a  graduated  glass  tube,  isitniiar 
to  that  deacribcd  above  for  measuring  the  depth  of 
rain.  There  are  acveral  difficultlea,  however,  attending 
the  use  of  the  instrument,  which  render  It  a  very  un- 
certain indication  of  the  absolute  quantity  evaporated. 
If  it  fcc  exposed  freely  to  the  iun  and  wind,  the  heat 
actjiiircd  by  tlic  vessel  itself  will  rapidly  promote  eva- 
poration i  and  if  the  basin  be  kept  nearly  fuil,  as  it 
ought  to  be,  the  water  will  be  agitated,  and  thrown 
over  by  the  wind.  Nor  do  we  cooceive,  even  though 
ihia  laat  accident  were  guarded  agaiottf  that  the  result 
would  be  either  aatisfactory  or  important.  If  the  ob- 
ject of  the  atmometcr  be  to  aacertain  the  dissolving 
|)()wer  of  tlie  air,  it  may  be  accompliihed  by  placin^^ 
the  basin  in  a  sheltered  situation  as  well  as  il  it  were 
frecly  exposed,  and  if  the  quantity  evaporated  fioin  the 
ground  be  required,  the  aimpieat  and  the  most  accurate 
method  is  that  adopted  by  Dalton,  aa  explained  under 
tiie  article  EvAPonATioN. 

An  atmomeier,  upon  a  very  simple  principle,  was 
some  years  ago  constructed  by  Mr.  Leslie.  It  consists  nf 
a  ball  of  porous  earthenware  two  or  three  niches  in  di- 
ameter, into  which  is  inserted  a  ).;lass  tube,  so  graduat- 
ed that  the  quantity  of  water  contained  between  two 
divisions  of  the  tube,  would  cover  the  outer  surface  of 
the  ball  to  tbe  depth  of  one  thousandth  part  of  an  inch. 
The  ball  nod  tube  being  filled  with  water,  the  top  of 
the  latter  is  covered  witli  a  brass  cap,  which  by  means 
of  a  screw  and  collar  uf  leather  is  made  tjuitc  air-tight, 
and  the  instrument  is  suspended  out  of  doors,  freely 
exposed  to  the  wind.  In  this  state  tbe  humidity  exudes 
through  the  surface  of  the  ball  just  as  fast  as  it  eva* 
{wraiea,  and  tbe  descent  of  tbe  column  in  the  tube  in> 
dicatea  tbe  quamitY  evaporated.  Aa  the  presanre  of 
the  atmosphere  is,  in  a  great  measure,  removed  by  the 
tightness  of  the  collar,  the  water  is  prevented  from  pass- 
ing through  the  ball  »o  quickly  as  to  drop,  while  the 
space  which  it  leaver  empty  at  the  top  is  occupied  by 
tlw  very  minute  stream  of  air  which  is  imbibed  by  the 
mdatareonthe  outside,  and  may  be  aeeii  rising  through 
the  water  in  the  tube. 

The  instrument  is  very  simple,  but  we  have  found, 
from  numerous  trial*,  that  it  is  totally  useless  for  a  con- 
tinued scries  of  oh?crvali'jns.  Ttic  obvious  in, possibi- 
lity of  using  it  in  irony  weather  is  itself  an  itisupcrable 
objection ;  but  there  is  anotlier  which  renders  it  equal- 
ly unaatiafactory  at  all  seasons  of  the  ycair.  Though  n 
portion  of  air,  aa  we  have  already  rcmartted,  ia  im- 
bibed by  tbe  humid  surface  of  the  ball,  and  rises  into 
the  part  of  the  tubn  from  which  the  water  h&s  subsided, 
it  is  in  so  small  a  quai  liiy  as  to  cxcrl  very  little  pres- 
sure on  the  surface  of  iIk  water.  The  consequence  is, 
that  during  a  shower,  the  rain  that  falls  on  the  surface 
of  tbe  ball  ia  forced  into  the  interior,  so  that  the  wa- 
ter again  riaea  in  tlie  tube ;  and  though  tbe  elasticity 
of  the  air  above  must  at  length  counteract  this  process, 
it  is  still  sufficient  to  render  the  indications  of  the  in- 
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sirament  aTtopether  uncertain.  As  a  proof  of  this,  we 
shall  mcDtiun  one  iimai)c«  among  several  others  that 
might  be  stated.  On  an  erening  of  a  dry  suntner  day 
th*  water  in  the  tube  of  the  atroometer  atood  at  100**. 
During  tbo  night  there  was  a  heavy  fall  of  raio»  and 
next  morning  the  surface  of  the  Uquid  wu  M  liigh  at 
IS".  Tins  fact,  we  apprehend,  is  deeiaiTe  as  to  the 
merits  of  the  instrument.  Mr.  Le&lie  has  shewn,  in  hia 
llMtiae  on  the  rclaiiou»  of  air  to  beat  and  moisture, 
thM  it  m«f  be  successfully  applied  to  various  innportant 
^r|KMBa  Id  the  arts,  aad  in  certain  circumstances  to 
nwnntologleiil  mearcJusa;  bat  it  it  totally  unBt  for 
measuring  the  quantity  of  emfanuMl  duriag  an  interrai 
of  any  considerable  length. 

Since  wriuiig  the  above,  we  have  received  from  the 
friend  to  wiio&e  h>giOinctiical  resenrchcs  we  shall  fre- 
quently have  occasion  (o  refer  in  the  course  of  this  arti- 
clci  •  dAKripUoD  of  an  Annomctcr  wbicb  be  baa  latolv 
iimnited,«iMi  sshlcb  it  undoabtedlf  the  airaplcst  as  wm. 
%i  the  most  ingenious  instrument  of  the  kind  hitherto 
proposed.  It  consists  of  a  t>em  glass  tube,  ABCDEF, 
(PUlt  CCCLXXIV.  I'i^  8  )  f  -iiflicicDi  width  to  admit 
el  a  liquid  moving  easily  trom  one  part  lo  another,  and 
swelling  out  into  the  bulbs  BC  and  EF.  Into  this  tube  at 
A  it  introduced  «  qoatitity  itf  ticohoU  whicbi  after  bciqg 
mantfti  into  tbe  Mitb  or  wider  tube  EF*  la  thrown  into 
a  state  of  ebullitiMli  tnd  while  the  steam  is  issuiiqg  from 
A,  the  tube  is  tliere  bermcticaliy  sealed,  so  that  the  air 
it  coinpU-tcly  expelled  from  the  space  ABCDE.  The 
bulb  BC  is  then  covered  with  moistened  silk  or  paper, 
muA  Ibc  insirumcnl  freely  exposed.  In  conseqtience  of 
Iko  pretattre  of  the  air  being  removed  from  the  tur&ce 
«r  tbe  aleohol  b  the  balb  EP,  •  porlioa  of  tbtt  liquid 
passes  into  Tapourt  and  occupies  the  empty  part  of  the 
tube.  Were  tbe  whole  of  the  instrument  at  the  same 
temi>erature,  this  process  tndevd  would  quickly  be  siopt 
by  the  pressure  of  the  vapour  itself  on  the  suifuce  of  the 
aicoliol ;  but  as  the  bulb  BC  has  its  temperature  reduced 
by  ttie  exteroaJ  evapuraiioa  from  tbe  moiatened  aiik  or 
paper,  I  be  vapour  wbicb  nsea  from  EF  h  tbereceodeiw 
sed,  and  runs  down  in  a  liquid  slate  into  the  tube  AB. 
This  distillation  goes  on  more  or  less  rapidly,  according 
to  the  degree  of  cold  induced  upon  the  bulb  BC  ;  that  u, 
io  proportion  lo  the  external  cvaporution  ;  and,  conse- 
^uetltqrt  tlic  quantity  of  liquid  collected  in  the  tube  AB 
it  •  meesore  of  that  evaporation.  When  tbe  atmotpbcre 
it  completely  •atnraited  witb  moitrare,  or  when  the  evb- 
poratioii  ceases,  (he  temperature  of  AB  will  be  the  same 
as  that  of  any  other  part  of  the  tube,  and  the  distillation 
tberefore,  for  the  reason  already  stated,  will  also  cease. 

The  measure  of  evaporation  thus  found  is  expressed 
in  inches,  and  decimals  of  an  inch,  by  means  of  an  a(> 
tached  scale  GU,  the  div'uiooa  of  wbi^^  are  determined 
by  experiment.  Soppote,  for  esample,  that  tbe  inatra* 
ment  is  exposed  in  similar  circumstances  with  an  eva- 
porating basin,  and  that  the  quantity  evaporated  from  the 
ls'.u  r  in  a  jjiven  time,  as  determined  tither  by  wci>jht  or 
rr.i  :<Mjrt-ment,  is  found  to  be  one-tenth  of  an  inch,  while 
:hc  3lrr)hol  distilled  by  the  former  in  the  tame  time, 
filH  tbe  labe  AB  to  tbe  depth  uf  one  inch ;  then  the 
•cafe  bcinir  divided  into  incbea  and  tenths,  will  indicate 
tenths  anrf  hundredths  of  an  inch  of  i  vaporuinn.  Rv  in- 
ercasinp  the  proportion  between  the  diameters  of  K I  and 
AB,  the  quantity  of  evaporation  may  be  met.  lire  1  in.r.iy 
degree  of  minuteness  required.  In  using  tbe  instrurncnt, 
the  tube  EF  is  to  be  sheUercd  from  rain  enclos- 
lag  it  in  a  ceae  or  cover,  to  prevent  tta  temperature  being 
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reduced  below  that  of  the  atmosphere  by  subsequent 
evaporation,  and  the  bulb  BC  is  to  be  kept  constantly 
moist  by  means  of  a  small  cup  containing  water  attached 
to  the  ttibe  immediately  below  it,  the  aiik  or  paper  beiqg 
in  ceatact  with  the  water,  or  ham  an  adjointaig  veaaci* 
aa  in  the  caae  of  the  hygrometer.  The  instrument  ia 
placed  io  a  vertical  position,  and  is  prepared  for  a  new 
observation  by  inverting  it,  ao  that  the  distilled  jIcc  lol 
may  be  conveyed  back  to  the  tube  EF.  It  is  to  be  hoped 
that  this  beautiful  and  ingenious  contrivance  will  aooo 
meet  with  that  receptioo  amoi^  mateorologitttito  which 
its  meiilt  ao  well  entitle  il.  The  lostnimant  baa  alreadf 
been  constructed,  and  is  found  to  possess  the  utmost  deli* 
cacy.  It  is  probable  that  it  may,  in  time,  superaede  the 
)  eras  of  tho  iqpgrooNter. 


In  cenaideriag  the  appKeation  of  neteorelogleal  im- 

atruments,  and  the  discoveries  to  which  they  have  led, 
we  shall  follow  the  same  order  that  we  have  observed  in 
c X [)I,»ir>ing their  na'Jjn:  ami  pTiii':iplc:s.  I'fic  first  object 
of  inquiry,  indeed,  and  one  which  of  all  others  has  en- 
gaged the  attentioa  of  philoaophera,  is  the  method  of  de> 
termining  the  average  or  owan  temperature  of  the  at- 
mosphere at  any  f^ven  place.  Tbe  solatioa  of  thli  pto* 
blem  is  suiBciently  interesting  in  itself,  but  it  has  become 
still  more  ao  from  the  other  important  questions  which 
it  involves,  h  is  intimately  connected  with  the  (K  tcr. 
mination  of  the  law  that  regulates  the  distribuiioo  of  heat 
over  different  climates,  and  it  is  only  bv  accurately  as* 
certaimog  the  mean  temperature  of  a  place  at  diflbrent 
and  distant  periods,  that  we  can  ever  nope  to  solve  tlm 
question  which  has  been  so  much  agitated  of  late,  whe- 
ther the  temperature  of  this  country,  or  of  the  globe  ia 
general,  is  increasin^^,  stationary,  or  diminishing.  We 
shall,  therefore,  consider  tbe  subject  at  as  great  length 
as  our  limita  will  permit. 

Tbe  moat  accurate  method  of  aaeertdning  the  meaa 
temperature  of  any  place,  it  lo  Hole  tbe  thermometer  at 
the  end  of  every  indefinitely  short  interval,  add  all  the 
temperatures  together,  and  divide  the  amount  by  the 
numben.it  oivscrvtinoi-.s  'I'he  quotient  Vfill  \.(i\e  tlie  ave- 
rage or  mean  temperature  for  the  day,  month,  year,  or 
any  other  period  during  which  the  observations  were 
continued,  and  tbe  siiorter  the  intervals,  the  more  accu> 
rate  will  be  tbe  raanlt.  This  method,  however,  being 
for  olivious  reasons  impracticable,  various  expedients 
have  been  proposed  for  approximating  to  the  mean  by  a 
less  laborious  induction  of  facts.  Indeed,  the  necessity 
of  limiting  the  number  of  observations  to  two  or  three  in 
the  course  of  twenty-four  hours,  has  been  almost  aniver- 
aally  admitted  )  Ibr  however  dealrable  it  might  be  to  have 
tbem  taken  mora  frequently,  lew  are  Iband  to  poesesa 
either  Icistjre  or  patience  Ibr  doing  so.  This  remark 
must  he  understood  as  applying  only  to  the  thermome- 
ters that  have  hitherto  been  employed,  for  it  ia  ivjssil  le 
that  a  method  may  yet  be  discovet  i  d  of  findin);  the  true 
mean  temparatnre  of  any  given  interval,  with  the 

Sreatest  precision.  Sucb  a  method  indeed  haa  aetoallf 
rcn  proposed  by  Dr.  Brewster,  by  means  of  an  instro- 

ment  which  he  denominates  an  ATMOSPHF.nic.^L  CLorit, 
and  of  which  a  short  account  will  be  loimd  umh  r  liiat 
anirlf.  It  was  again  noticed  ou'lt  i  i  he  article  BaromE- 
TJUt,  10  witicti,  as  well  as  to  the  h}-s;ro>neter,  the  prin* 
eipM  is  equally  applicable.  From  the  friction  that  mmi 
HBceattrUy  take  place  in  auch  an  iwtnimanti  the 
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trcmcs  might  not  pciha,^  c  recorded  with  the  same 
accuracj  as  by  a  liclicate  lieir-rcgisteringtbermomcur; 
but  there  seems  to  be  no  reason  lo  doobttthit  it  Would 
give  the  Mcnge  of  all  the  ebtoges  of  temperature,  pre»- 
•Ore  and  monlnrr,  with  the  gteatcit  accuracy.  As  the 
Atmosplictical  Clock,  however,  lus  not  yet  'uu'ti  f,'tnc- 
laily  uied,  wc  must  slill  inquire  how  the  pi  dUIoiti  in 
question  tnjy  l)c  most  accuiatciy  solved  by  iht  inatru- 
mcnts  described  in  the  preceding  part  ot  this  article. 
The  only  question  tlicrciore  at  present  is,  at  what  hours 
of  tite  day  and  »ighi  ought  the  oheenretions  of  the  ther- 
mometer to  be  made,  to  M  to  gin  the  neereet  poMible 
approximntion  to  the  m«BD  temperMUfc  of  the  whole 

iwi iity-four  hours. 

Ftr  a  consider jl)lc  tiin;:  after  the  thermometer  came 
into  general  use,  little  attention  seems  to  bare  been  paid 
to  the  hours  of  observation,  nor  are  thef  Ter7  ripdif 
adhered  to,  even  by  meteorologists  of  the  pretent  iuf. 
It  If  no  uncommon  thing  to  see  in  regislera  the  state  of 
the  thirmomctf r,  TnominR;  aitil  cvcniop,  without  speci- 
iytng  at  what  hour  of  either  the  ohscrvation  was  Tnac!e  ; 
or  when  the  time  is  ntcmioned,  tu  fmd  it  an  tiuur  earlier 
or  later  one  day  than  another.  Such  rcgiitiers  may  serve 
to  gratify  the  curiouty  of  the  iadividuals  who  keep 
them,  but  it  is  obvious  they  csn  add  little  to  our  stock 
of  mateorologicsl  knowledge.  Their  results  msf  ecci* 
dentally  approach  to  the  mean  temperatures  of  the  places 
where  (hey  are  respectively  observed,  but  we  have  no  cer- 
taitily  of  their  doinjj  so,  and  in  as  far  as  I  hey  have  hither- 
to been  employed  as  data  on  which  lo  found  any  theory 
whatever,  they  are  worse  than  useless. 

But  the  same  objections  sre  in  part  applicsble,  we 
suspect,  to  not  n  few  even  of  those  registers  in  which 
the  observations  have  been  uniformly  made  at  ceruin 
hours  of  the  day.  In  some  we  6nd  the  hours  of  obser- 
vation six  in  the  morning  and  noon,  in  others  eight  in 
tlie  morning  and  two  in  the  afternoon,  in  others  nine  in 
the  morning  and  three  in  the  afternoon,  according  to  the 
eWTenicnce  or  particular  opinions  of  the  observers.  In 
short,  we  seliloin  find  two  registers  kept  at  the  same 
hourSf  nor  are  the  number  of  observations  always  the 
same.  By  some,  one  Is  considered  as  sufficient,  provided 
It  be  made  at  the  hour  when,  according  to  their  theory, 
the  temperature  of  the  diy  is  about  its  mean,  while  others 
observe  two,  three,  or  even  four  times,  during  the  twcnty- 
four  hours.  Now,  without  preteading  to  decide  on  the 
merits  of  the  various  bourt  of  observation,  or  M  deter* 
mine  which  of  tliem  sre  most  lilcely  to  give  thn  nearest 
approximation  to  the  true  mean  temperslure,  It  must  be 
obvious  to  every  body,  wlio  i  i  ii;  t'  e  'cisr  degree  ac- 
quainted with  the  fluctuations  itiut  are  perpetually  tnkin^ 
place  in  the  temperatuie  of  the  atmosphere,  that  stich 
registers  can  admit  of  no  coroparisoo  with  one  another. 
They  msy  afford  a  tolerably  aeeumtn  view  of  the  rela- 
tive characters  of  different  y«ar%  at  the  Kspeetive  places 
of  ohservation ;  but  Unless  it  can  be  shown  that  their  re* 
hulls  approach  all  equally  near  to  the  true  mean,  they 
furnish  no  assistance  that  can  be  relied  on,  towards  the 
solution  of  the  impoi  t.i^i  iiiL'i:iji  ijl':;i:l  jl  .|ijcs;ion,  Wh»t 
it  (he  difference  between  the  mean  temperatures  of  two 
places  on  the  surface  of  the  globe? 

It  might  oaturaUy  have  been  expected,  that  after  the 
invention  of  the  self-registering  thermometer^  these  dif* 
ferences  in  meteorological  registers  would  have  disap* 
pearcd,  and  that  whatever  opinions  individuals  might 
i  iijciu  II.  L)S  to  the  best  hours  for  observing  the  actual 

State  of  the  thermometer,  they  would  at  least  record  the 


maximum  and  minimum  temperatures  of  every  twenty' 
four  hours.  This,  indeed,  has  in  many  cases  been  done, 
and  has  already  contributed  not  a  Utile  to  give  a  precision 
and  accuracy  to  the  suhjett  which  it  did  not  before  pos- 
sets.  Still,  however,  the  use  of  these  instruments  has 
been  more  limiitd,  a;;d  the  results  of  their  indications 
less  attended  to,  llun  could  have  iK-en  wishe<'.  'I'licrc 
seems  to  be  a  propensity  too,  iimoi;g  certain  philoso- 
phers, to  undervalue  tliese  results,  arising  perhaps  from 
the  difRculty  which  they  find  in  reconciling  ilicm  with 
certain  preconceived  notioiie  and  favourite  thcoi  ies  of 
their  own.  It  may  be  worth  while  therefore  to  inquire, 
upon  what  principle  the  mean  of  any  two  obscrvaiioni 
can  be  considered  a<>  a  nearer  approximaliou  to  Ihe  true 
mean  ofthe  twenty-four  hours,  than  (batof  themaximuflk 
and  minimum  of  the  same  period. 

W«  cannot  indeed  pretend  to  demonstrate,  that  the 
mean  temperature  of  any  two  or  three  given  hours  doea 
not  coincide  with  or  approach  very  near  to  the  true  mean 
of  tlic  whole  day  and  night  ;  but  it  must  be  obvioU";,  wf^ 
think,  that  their  agreement  can  be  known  only  when  the 
latter  has  been  otherwise  and  accurately  determined. 
Suppose,  for  example,  that  the  mean  temperature  at  any 
two  hours,  as  eight  in  the  morning  and  two  in  the  after- 
noon, has  been  found  by  regular  observations  centinued 
for  a  series  of  yean  to  be  50*,  what  grounda  have  we  to 
conclude  that  50  is  tlie  true  mean  temperature  of  that 
place,  unless  it  was  previously  known  to  be  so,  or  with- 
out assuming  as  found,  the  very  point  w  liicli  the  obser- 
vations themselves  are  iniendect  to  discover  I  It  is  not 
enough  that  we  can  assign  plausible  reasons  of  a  theo- 
reiical  nature,  for  supposing  tliat  it  must  be  either  ex- 
actly or  nearly  the  true  mean.  The  whole  is  a  matter 
of  experiment ;  and  though  we  may  liave  determined 
with  the  utmost  precision  what  is  the  mean  temperature 
of  any  given  hour  or  hours,  it  still  remains  lobe  proved 
whciiier  that  agrees  or  disagrees  with  the  true  mean 
temperature  of  the  day.  Wc  are  disposed,  therefore,  to 
place  very  little  faith  in  many  of  the  opinions  that  are  ad- 
vanced, and  the  sweeping  conclusions  that  are  drawn,  on 
this  interesting  subject.  We  have  been  lately  told,  for 
example,  on  the  authority  of  Humboldt,  that  the  mean, 
or  half  (he  sum  of  (lie  maximum  and  minimum  observed 
during  the  day  and  night,  or  through  the  summer  and 
winler,docs  not  represent  the  true  mean  temperature— 
and  that  between  the  parallels  of  46°  and  4ti°,  the  thcr- 
mpmetcr  at  sunset  indicates  nearly  the  medium  tempe* 
nture  of  the  day.  Now,  in  all  this,  it  is  obviously  taken 
for  granted,  that  the  true  mean  temperature  had  been 
accvTB'cIy  a-rrr'ain.r-;!  '>y  means  independent  botli  of  the 
maximum  and  miBiraum,  and  of  the  temperature  at  sun> 
set ;  and  the  quesiion,  theiufiDfe,  atUI  recurs,  bow  was  It 
determined  i 

As  we  have  not  had  an  opportunity  of  examining  the 
original  psper,  in  which  this  opinion  is  said  to  be  advan* 
ced,  we  cannot  give  the  solution  ofthe  question  in  Hum« 

boldl's  own  words;  but  if  the  abridgment  of  it  given  in 
Thomson's  Annals  can  be  depended  on,  it  appears  that 
the  principle  on  which  that  opinion  rests  is  merely  a  gra- 
tuitous assumption.  The  words  of  the  abridgcr  are 
these  :  "  By  comparing  a  great  number  of  observationu 
mide  between  4«*  end  48*,  N.  latitude  we  find  that  at 
the  hour  of  sun«et  the  temperature  la  very  nearly  the 
mean  of  tkr.:  ct  ^uvrUe  and  tiao  haurtqfternocn."  The 
amount,  tlierelore,  of  Humboldt's  discovery  is  simply 
this:    That  the  leropiriiirc  ;»t  sunset  agrees  more 

pesrl/  wUh  the  metui  of  .suarise  sad  two  houra  aftcf 
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noon,  tl^an  it  does  with  the  mean  of  the  maximum  and 
minimum  observed  during  the  day  and  night ;  but  it  does 
DM  naceMtrilf  fellow  th«t  it  agrees  with  the  true  mean 
teiii|ienliiro  of  tbe  day.  It  wems  doubtful  indeed  wbe> 
ther  Humboldt  erer  intendod  to  draw  any  such  conela* 
«ion.  In  the  paper  already  alluded  tOj  the  reason  as- 
signed for  making  observations  at.sunrise  and  two  hours 
after  noun  is,  that  the  temperatures  at  these  hours  are 
conudcrcd  as  indicating  the  maximum  and  minimum. 
It  it  also  Slated,  that  if,  betides  the  maximum  and  mini- 
iiiuin,a  middla  obaorvKlion  betakeo^it  should  be  at  least 
four  or  fiire  hours  from  either  of  the  others ;  but  that, 
upon  the  whole,  thr  tv>o  observations  of  thr  extreme  tem- 
/trralUTCi  «';//  give  ut  more  correct  reaulls.  ll  is  to  the 
djii'v  t^xtrtmcs,  therefore,  (hat  Humboldt  ultimately  ap- 
peals, as  the  standard  by  which  to  judge  how  near  the 
tcmpenture  of  anj  ounr  hour  •]>proaches  to  the  true 
niMDt  and  if  be  has  teeommended  anjr  fixed  period  far 
laaki^  a  slogk  observation,  It  Is  radier  with  a  view,  we 
suspect,  o(  abridgingthe  lahinir,than  of  rfT  r  'iuf;  a  rn  re 
correct  result.  Suchan  abridgment  is  cevuiiul)'  litsirabsc, 
but  we  are  disposed  to  doujt  >vhctlicr  it  is  at  present 
attainable  in  the  case  of  meteorological  obserrations. 
Tbe  edence  is  still  in  a  condition  that  requires  a  copioiM 
indociioQ  of  beu;  and  there  it  reason,  therefore,  to  ap- 
prehend, tliat  In  proportion  as  «e  AndnUb  the  niiB> 
ber  of  observations,  wc  sacrifice  accuracy  to  tioiplieltf, 
and  substitute  thtory  for  expL-riment. 

Our  readers  will  pcrcciv  j,  fiuirt  these  remarks,  that 
wc  are  inclined  to  consider  the  mean  of  tbe  daily  ex- 
tremes, as  approaching  aearer  than  that  ef  toy  other 
obaenrataons,  to  tbe  true  meaD  temperature  of  uny 
giTen  place;  aud  the  grounds  of  this  opinion  appear  to 
us  exceedingly  simple  and  obvious.  Were  the  actual 
ten' perature  observed  at  very  short  intervals,  say  every 
•Iiall  hour  during  the  day  and  night,  through  the  whole 
year,  the  mean  of  alt  the  observations  would  undoubt- 
edly give  a  very  near  approximiiiion  to  the  true  annual 
meen;  but  it  would  obviously  be  still  iMarer»  instead 
of  theae,the  extremes  of  every  hour  were  marked,  and 
half  their  sum  taken  as  tlic  irifan  of  the  hour  The 
former  mctho<J,  indeed,  woujJ  be  coudllv  arcuraic,  did 
the  temperature  of  the  atiuD-pln: re  huflcr  ii  i  interrup- 
tion io  its  progress  irom  one  extreme  to  the  other;  but, 
liable  as  it  is  to  irt^aeat  fivctuatioiit,  the  most  proba- 
ble flsetbod  of  appnaiinttiDg  to  e  oonect  estimate  of 
tbcee  it,  to  aote  the  extremes  at  short  uiterrals.  Tbe 
same  reasoning  will  apply,  in  some  degree,  to  intervals 
of  a  greater  length,  though  it  may  naturally  be  suppos- 
ed, that,  '.n  proportion  as  these  are  extended,  the  rcHult 
will  be  less  accurate.  We  have  found,  however,  from 
actual  observation,  that  the  dilTereiice  between  tbe 
meaos  of  the  e«renae  teaipetatorett  takan  at  ahoiter 
aod  longer  iMertala,  ft  much  lett  than  at  lirtt  tight  we 
ahoold  have  been  led  to  expect,  as  will  appear  by  the 
feUoiriM  results,  deduced  from  our  observations  for 

tsir  ud  181*. 

I8ir.  1818. 

Mean  of  the  2  aiifiUal  extremes    .     .     45.5  48.5 

>fcan  of  the  1 2  monthly  extremes  .     .  45.4  47.5 

Meao  of  t^  36  extremes  for  each  10  days  47.4 

Mean  of  ^eS6l  daily  extremea  .    .    46.1  47.9 

These  results,  wc  think,  furnish  sa'isfaclory  evi  Jr  :ii  c 
that  the  mean  temperature  derived  from  observing  the 
daily  extremes,  cannot  he  far  from  coinciding  with  the 

txue  meaa  of  the  whole  year}  bat  even  graoting  that 


it  were  otiicrwise,  there  arc  sliU  arguments  enough  to 
demonsiraie  that  these  extremes  ought  to  be  recorded, 
in  preference  to  any  other  observations.  In  determin- 
ing the  law  which  regufaitoa  tbo  distribution  of  he-at 
ever  the  globe,  we  must  be  guided  entirely  by  experi- 
ment. Calculatioiis  r  f  the  quantity  of  heat  which  is 
communicated  to  ilic  canh  in  a  given  lime,  by  the  di- 
rect action  of  the  sun's  rays,  or  of  the  effects  produced 
by  the  constant  interchange  of  warmer  and  colder  por- 
tions of  the  atmosphere,  between  one  regiw  and  ano«v" 
ther,  may  be  aufficiently  amuaiog}  but  we  ahati  loal(i>«> 
in  vain  to  such  calculations  br  the  discovery  of  a  lawf 
which,  as  Wc  havr  every  reason  to  believe,  is  affected 
by  50  many  disimUiiig  causes,  and  modifieti  by  such  a 
variety  of  circumstances.  I'lie  combined  effects  of  all 
these  can  be  discovered  only  by  colleciiog  the  results 
of  observations  in  various  situations,  and  under  diflTer" 
eat  latitodee.  Nor  is  it  enough  that  these  observations 
have  been  eartfulty  and  regolsriy  made.  Before  they 
can  be  employed  as  the  fnundation  of  any  theory,  it 
must  be  ascciUiiin  I  tii  ii  tiiey  were  made  under  similar 
circumstances.  1 0  (.ompire  the  mean  tcmpersturcs  of 
two  different  plu  Ls,  wiucti  have  been  deduced  (rom 
observations  i/ui  Jc  at  diflerent  hours,  is  to  compare 

Smtities  that  do  noi  admit  of  comperiaoat  aod  vbicb, 
any  tl^g  we  know,  may  bear  ▼cry  dtiferait  reta" 
tiods  to  the  true  means  of  these  places.  Now,  the 
great  advantage  of  recording,  in  all  cases,  the  maxi- 
mum  and  minimum  of  the  day  and  night,  would  be, 
that  every  meteorological  register  would  speak  tbe 
tame  language,  and  put  us  in  possession  of  the  same 
phytical  bet.  Even  if  tliey  did  not  give  na  tbe  true 
mean  tempereturet  of  tlie  respective  places  where  they 
are  kept,  (though,  as  we  have  already  seen,  their  re- 
sults would  approximate  to  these  quantities,)  still  the 
term  mean  temperature,  which  at  present  is  used  by 
every  observer  to  denote  the  annual  average  of  his  ob- 
servations, at  whatever  hours  they  may  have  been 
made,  lyould  have  a  definite  and  distinct  meaningf  ex- 
prettiag}  m  all  caaet,  tbe  middle  point  of  the  thermo- 
metrical  range  during' ceruin  periods.  Till  some  such 
uniformity  be  established  among  meteorologists,  the 
multiplication  of  registers  will  serve  but  little  tOex< 
tend  the  boundaries  of  this  branch  of  science. 

For  the  reasons  now  sutcd,  we  are  not  disposed  to 
place  so  much  confidence  as  many  have  done  in  the 
theorem  given  by  Mayer,  for  determtolng  tbe  mean 
temperature  of  any  given  latitude  at  the  level  of  the 
sea.  We  do  not  indeed  quarrel  with  it  because  it  is 
avowedly  en  pli  ical,  for  it  is  only  from  experiment 
that  any  satisfactory  rule  on  the  subject  can  be  deduc- 
ed;  but  we  entertain  very  considerable  doubts  as  to 
the  accuracy  of  the  obtarvationt  on  which  it  is  founded. 
We  have  already  seett,  that,  fipom  the  divertity  of  opi- 
nion that  still  exists  respecting  the  best  time  for  ob- 
serving the  temperature  of  the  atmosphere,  many  of 
our  meteorological  registers  are  comparatively  of  liule 
use ;  atid  wc  have  no  reason  to  suppose,  that,  previous 
to  the  middle  of  the  last  century,  they  were  kept  on  a 
more  accurate  principle.  The  theorem,  however,  is 
valuable,  as  affording,  by  a  very  simple  process,  a  ge- 
neral view  of  the  dimbution  of  temperature  from  ihe 
Equator  towards  the  Pole;  and  though,  in  its  present 
form  imperfect,  as  wc  shall  afterwards  show,  it  may, 
by  future  corrections,  become  in  time  more  accurate, 
as  well  as  more  extensively  applicable 
The  fonsola,  at  stated  by  Mr.  PlayMr  in  bit  Out- 
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lines  of  Nalaral  Philosopbf ,  is  *s  follows.  Let  L  be 
the  totitnde  of  tbe  piece  wliote  tempemure  $  ii  reqoir- 
cd|  M  tiM  owan  t«Mipet«im«  of  the  nwillel  of  fod 
If  «f>B  tbe  iMMi  temperature  of  the  E(|«Mior)  then 

CrM+E  cos.  3  L. 

Accordmg  to  the  observations  coUccteiJ  bf  Mayer, 
M^8*,  M+E=85\  and  con»equently  EZZ<7'.  By 
SUbniCnling  tllOM  numbers,  the  formulft  tMCOOMe 
f=9«+37Xcae.  S  L. 

When  the  letiiude  esreedt  4f^«  3  L  it  greeter  then 
90*s  to  that  cos.  2  L  becomes  negative,  or  i  is  less  ihan 
9S*  The  furmula  may  be  thus  expressed  at  length. 
Multiply  ttie  cosine  of  twice  the  [ji-cn  i  iuiuctc  by  27, 
and  add  the  pnxluct  to  58 i  tite  sum  be  ibc  mean 
temperature  of  that  latitude  at  the  level  of  the  sea. 
By  tbu  fbrmule  we  heve  cakulated  the  foiiowioK  u* 
ble,  ahowb^  the  meen  tenpemiite  Ibr  eterf  pertllel 
or  latitude  ^om  the  Equatot  to  the  Polei  expn  ssed  in 
degree*  of  Fahrenheit's  thtrmometer.  The  titble,  strict- 
ly speaking,  belongs  to  liie  subject  of  climate,  which 
will  be  considered  at  greater  length  under  the  article 
Prtsioal  Qeografihy  ;  but  as  it  is  also  intimately  con- 
nected with  the  method  of  aacerMuoIng  the  meen  tern* 
pentvre*  and  as  we  ehell  have  oecaeiMi  hereafter  to 
fer  to  it,  tn  the  course  of  this  aiticlet  WO  baVO  thOl^ht 
proper  to  introduce  it  here. 


Mt  an  temp 

\1c»r>  icni(j 

1,11-. 

jt  the  level 
of  tlic  iea. 

at  the  li-vrl 
of  ttie  seK. 

j  Ljt. 

At  tin'  level 
■  h  ae». 

1 

85.0 

31 

70  7 

r,i 

A3  7 

3 

84.9 

33 

69.8 

6i 

42.9 

3 

•4t 

88 

690 

«3 

43.1 

4 

847 

34 

68.1 

64 

41.3 

5 

84  < 

35 

67.3 

65 

40  6 

6 

84.4 

36 

66.3 

66 

39.9 

7 

84  2 

37 

65.4 

67 

.19.3 

8 

84  0 

38 

64.5 

68 

38.6 

9 

837 

39 

61  6 

69 

37.9 

in 

83  4 

40 

63  7 

70 

37.3 

11 

83.0 

41 

61.8 

71 

36  7 

Vi 

89.7 

43 

608 

72 

36  3 

13 

83  3 

43 

59  9 

73 

3  '.  6 

14 

81.8 

44 

58  9 

74 

35  1 

15 

81  4 

45 

58.0 

75 

34  6 

16 

80.9 

46 

57.1 

76 

34  2 

17 

80.4 

47 

56  1 

77 

.-53.7 

18 

79.8 

48 

55. 2 

78 

333 

19 

79.3 

49 

54.3 

79 

33.0 

30 

78  7 

50 

S3  3 

80 

32.6 

31 

78  1 

51 

52.4 

81 

32  3 

22 

77.4 

52 

51,5 

82 

3i.0 

33 

76  8 

53 

50  6 

83 

31.8 

34 

76  1 

S4 

49.7 

1  64 

31.6 

35 

75.4 

5S 

48.8 

85 

31.4 

26 

74.6 

56 

47.9 

86 

31.3 

27 

73.9 

57 

.17  0 

87 

31.2 

38 

73.1 

58 

46  2 

88 

31.1 

29 

78.3 

59 

45. :^ 

89 

31.0 

71.5 

e.f) 

44. .> 

1  '.'O 

i 

31.0 

Mr.  Leelicy  in  bis  EUmtnt*  of  Geometry,  has  express- 
Od  tbe  above  liiriDula  somewhat  differently,  and  the 
tNMlM  wiush  IM  Im  dodncod  ftoBitaro  atoodifliMVittt 


He  assumes  the  meen  temperature  of  tbe  eqoatar  •tA 
be  89*  ceattgrade,  or  84°.3  Fahreoheti,  aad  the  mc«i 
of  the  pole  comes  out  39*.   In  all  fauhwiee  between 

the  equator  and  the  p.ir,<lltl  t  f  i  °,  the  mean  tempera- 
tures in  Mr.  Lc^lic■b  T.iblc  ait  rjthcr  less  tiian  those 
in  the  aoovc,  and  lor  higher  latitudes  Hoincwhat  greater, 
li  appears,  however,  that  tbe  modihcatiun  oi  the  for-* 
■lula  which  be  has  e'mployedi  does  not  a^ree  so  well 
with  tbe  lattit  obscrvatkms,  at  the  ortKinat  OKpreaeioo 
of  Mayer,  except  in  one  case,  when  Mr.  Lesmi  hijn<- 
Sclf  has  applied  it;  nor  do  wc  lit>d  any  satisfactory 
evidence  in  .itippori  of  his  opinion,  that  the  law,  a*  iie 
has  tiio  JiriL  I  It,  connects  most  barmoiiiuu^sly  the  various 
rcsulu  ot  obserratious  made  at  distant  points  on  the 
iwrlaee  «1  the  ipiohe.  tk»  fiir  fro^  this  being  the  raao 
feneraUy,  wo  can  ind  nothing  like  harmony  between 
the  reeolta  of  tbe  Table  and  actaal  obserratious,  even 
in  that  portion  of  the  globe  to  wh  rh  jii  -ln  rphcrs.  pre- 
vious to  Mr.  I^ealic'k  extension  oi  Uii,  Uw,  considered 
the  formula  as  applicable,  viz.  between  the  pa!.illcl,  of 
Stockholm  and  the  C<pe  of  Good  Hope,  and  from  tbe 
ncridian  of  Siockholm  weiiward  lo  the  omul  of  Ame* 
riea.  lo  proof  ot'  tbuh  we  ehall  extract  irom  the  oielo- 
orologieal  obaervatiooa  collected  by  Horaboldt  Ibr  the 
purpose  of  determining  the  isothermal  lines,  or  lines 
of  equal  tempt-rattre  on  the  globe,  tbe  mean  tempera- 
tures of  a  few  places  at  the  level  of  the  m  i,  a  id  com- 
pare them  with  the  standard  temperature  as  given  bj^ 
Mayer  and  Leslie,  confining  ourselvea  to  soch  as  were 
determined  with  tbe  greateat  pt«ciaioo»  and  from  tho 
Rreaieat  aiiariter  of  obaervatiana. 


Pbee. 

Latitude. 

Tempcrai. 
■cconl.  t(i 
HtimboHt. 

Tein|>enii. 
)lCco^Ii^^ 
to  Mayer 

Tem|>enti 
4ccording 
to  l^lie. 

Ulca     .  . 

«».•  f 

38/0 

40.»6 

41. "3 

Umea    .  . 

68.  SO 

88.  8 

41  6 

43  3 

P<'tcrsburgh 

59.  56 

38.  8 

44.  5 

45.  0 

Upsal     .  . 

59.  51 

42  t> 

44.  8 

45.  3 

Stockholm 

5'-».  1 

42  2 

4  5.  1 

45.  (i 

Copenhagen 

55  41 

45.  6 

48  2 

48.  6 

Kendal  .  ■ 

54.  17 

46  2 

49.  4 

49  7 

Pra  :ae  .  . 

50.  5 

4^  4 

53  3 

53.  6 

Edinburgh 

55.  57 

47.  8 

47.  9 

48.  3 

London  .  . 

51.  31 

50.  4 

53.  i> 

52.  3 

Rome  • 

41.  53 

60.  4 

60.  9 

60.  9 

The  only  instances  in  the  above  Table,  where  thero 
it  any  thitig  like  a  coincidence  between  the  result  of 
observation  and  Mr.  LetUe'a  idrmoUtare  those  of  Edin* 
burgh  ond  Rome,  where  the  dtSbmiee  it  exactly  half 

a  dcfjrt  c  ,  V/ut  i*  ".vnuld  surtrly  be  a  very  tin wurnnted 
Mieich  in  liic  adapiatioi)  of  f.icts  lo  theory,  lo  ^ct  up 
two  or  three  in5i.'<nces  of  agreement  apainst  so  m.my 
and  such  glaring  discrepances  as  the  Table  exhibits. 
The  mean  temperature  of  Edinbur|j;h  is  saitl  to  be 
deduced  from  *tx  jpean  obtervatioos  by  Mr.  Playftir. 
We  suspect  there  H  an  error  in  this  atatenwot.  at  4fJt 
is  the  mean  of  Mr/v  venrs  oliservittions,  viz  1797,  1798, 
and  179  as  piven  by  Mr.  PJajf.iir  in  the  P/iili>»ofihirat 
Trantaciinnt.  But  however  this  may  be.  we  arc  ill 
disposed  lo  regard  tbe  coincideticc  in  this  case,  rjther 
as  accidental,  than  at  aRbrdi>ig  any  satisfactory 

dMK«  of  Iht  •ecoracy  of  iho  lanmlB.  Tho  otMonftf 
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tions  were  made  by  Mr.  Pl;i)  fAii  three  times  a  day,  vie. 
at  eigiu  in  iha  morning,  one  or  two  in  the  afienioon^ 
and  ten  at  night.  Now,  though  U  is  in^ssiblo,  fron 
the  wcM-kBO«n  character  of  that  emiiwnt  pbiloMph«r> 
10  i!oubt  the  mcetmcf  of  Mr.  Playftir'vitbiervmaiMn, 
ilill  ',t  is  all  assunipiiod  wturl-i  is  yet  to  be  proved,  that 
thfc  m^^ii  icmpcrature  ot  ilu  iwurs  is  the  true  mean 
tenipcraiurt  of  the  djjr ,  and  even  if  this  were  proved, 
the  error  of  half  a  degree  is  much  too  great  to  admit 
the  application  vhldi  bat  been  made  of  the  fimiiila. 
Acoovding  to  our  own  cbeemiioiwi  the  mem  temperM 
lare  romrs  out  considerably  lower  than  that  given  by 

tSir  ni!;-,  ^.o  tlvjr  rhe  diffr-rcnre:  seems  in  all  cases  to  be 
Of»  ilie  3.i('.ie  bide  at-luasi  in  laMiuilts  above  41.  At 
Eti.l  un^  C  \<itU',  the  seat  of  the  Right  Hon.  Lord  Gray, 
ktitade  the  mean  of  the  daily  cxtrrmc;*  for  six 

years*  from  l  S  i  :i  to  1 8 1 8  inclusive,  is  46''.3 ;  and  making 
ailo«MCi:  for  the  clcTdtian  vS  tbe  place*  (130  feel) 
4«*T.  By  Mayer's  fbrmiita,  it  ought  to  be  47.T«  and 
bv  L.'sli'  's  -iS  '  The  nicait  tpm]T.' rature  of  anoilicr 
pl«,i:.  uhiW  1  Liic  same  latitude,  but  more  elevated  and 
less  shell-,  red,  deduced  from  the  daily  extremes  for  five 
yeara,  from  lttl4to  18 1 8,  is  45°.7,  and  makine  allow- 
ance  for  the  elevation  46'*.3,  which  differs  still  flMWO 
thtt  tbe  former  firom  the  result  of  tbe  tormula. 

Another  metbod,  and  perhaps  the  moat  correct  of  any* 
of  deierminin)»:  the  mean  icmpcraturc  of  any  given  la- 
titude, h  by  observing  copious  and  well  shaded  spriiiRs. 
Tl-.<  ic  can  tit:  li'tle  doubt  that  Hie  mean  temperature  >d 
the  groiuii!  must,  upon  the  wbole»  c«in<  idc  very  neariy 
with  that  of  the  atmosphere,  from  the  wirll  known  ten- 
dency of  heat  to  diffuse  itself,  ao  u  to  esubAb  an  e(|ui> 
Itbriam  in  temperature  beiweeo  two  eontigiioue  bodies. 
Every  fluctuation  of  heat  and  cold  at  the  surface  will  be 
communiculcd  to  the  interior,  more  or  less  quickly  ac- 
cording to  circumstaiicts,  till  the  whole  ma  s  aires 
the  same  temperature,  while  those  fluctuaiioits  miiM  ob- 
viously beconie  less  sensible  in  proportion  to  the  depth 
keloir  tbe  surface.  We  are  thua  led  U»  expect,  thai  be- 
fend  a  certain  depth  the  temperature  becomes  ataltonarjr 
St  or  very  near  the  mean  temperature  of  the  latitude; 
and  the  advantage  of  observing  the  temperature  of  a  co- 
pious spring  isf  that  at  all  times  it  will  Kive  an  approxi- 
mation to  this  qoaniiiy.  At  the  same  time,  however,  we 
cannot  admli  that  this  imftortant  element  in  meteorologf 
can  be  detcrmioedewn  by  the  lielp  of  the  most  copious 
spring,  with  all  the  ftcQi^  Umi  has  of  late  been  suppos- 
ed. A  single  observation  at  any  season  of  the  year  has 
been  represented  as  sufiBcient,  not  only  to  fix  the  true 
mean  tcmpi  raiurc,  but,  by  a  comparison  with  the  stand- 
ard temperature  at  the  level  of  the  sea*  given  by  the 
formula  stwted  above,  to  determine  with  precision  the 
elevation  of  the  place  ;  an  opinion  which,  besidea  leading 
to  erroneona  conclurioni  in  particular  cases,,  appears 
calculated  to  rrtarct  the  general  pn>gress  of  meteorolo- 
gicjl  science.  Even  the  advocates  for  this  summary 
method  of  determining  mean  tcmi  i  i  s,  have  pro- 
duced only  one  instance  of  It  sprint;  in  which  there  is 
scarcely  any  sensible  increase  ur  diminution  of  heat 
thfougbotlt  the  jeir*  ns.  the  foontaiD  of  Vauciqse, 
whoee  tem|>emqret  it  h  aeld,  does  not  vary  me  ienth  of 
s  fti'jjK  T,  tlxjugh,  by  soMip  strange  niistiikr,  the  variation 
is  el-(«  wlit  rr  sixtml,  on  Ihr  tame  anth'^rity,  tn  be  \ipwjrds 
of  tvo  degrrtt.  T  'ls  i  .fc'  qujiinii.  believe,  will  be 
fawid  in  general  to  be  the  ran^e  eveti  of  the  steadiest 
iprings,  and  no  confi  tncc  ihcicforv  can  be  placed  in 
•fqp  coBcltnioii  tlwt  may  be  dnwofromnlDBleobMrfa- 


lion.  Before  we  can  depend  on  such  an  observation, 
as  determining  the  mean  temperature,  we  must  have 
previously  ascertaiiiedt  cither  that  the  spring  does  not 
lenaibly  change  from  one  season  to  another,  or  that,  et 
the  time  of  obaervation,  it  was  at  its  mean  annual  tempe. 
raturc.  The  remark  applies  still  more  forcibly  to  ihe 
measurement  of  altitude?.  It  is  well  k  luwn.  and  indeed 
may  be  inferred,  from  the  very  nature  of  springs,  that 
tbe  higher  and  more  extensive  the  collecting  surface  of 
aapring,  or  the  lower  the  point  at  which  it  issues,  the 
more  steady  will  be  its  temperatare.  In  proaoriioa, 
therefore,  as  the  spring  is  elevated,  the  more  liable  will 
it  be  to  variations,  and  the  greater  the  necessity  of  mul- 
tiplying observatioi;s  to  determine  its  mean  temperature. 
Nor  \'i  ihi:,  the  only  circumstaiire  that  affects  the  accu« 
racy  of  the  result  thus  obtnined.  \\\ti  temperature  of 
tbo  atmOBpheiv,  in  this  climate,  is  found  to  diminish  in 
proportion  to  the  height  above  the  level  of  the  sea,  et 
the  rate  of  one  degree  of  Pahrenheit  Ibr  every  90  yarde 
of  ascent;  so  that  an  error  of  a  single  dctjrec  in  taking 
the  trmpci  u'.v;: e  of  ilie  spring,  will  protluci-  a  difference 
ol  270  feet  in  the  altitude  of  the  place.  Mr.  Leslie  has 
indeed  given  one  instance,  in  which  tlic  elevation  of  two 
points  on  the  same  hill,  determined  in  this  way,  agrees 
almoel  cxacliy  with  the  altitude  fotind  by  levelUng  j  but 
it  must  be  obvious,  that  a  single  coincidence  of  this  kind, 
which  mipjht  be  puiely  uccidental.  is  not  sufficient  to 
remove  the  oljjections  now  ttuied.  The  Crawley  and 
li)ack  springs,  on  the  ticij^e  of  the  I'enilafu!  HilN.  were 
examined,  and  their  tentperature  foiKid  to  be  46''. 3  and 
45°.  These  quantities  being  subtractet!  from  48°.3,  tbe 
Standard  temperature  of  the  latitude  at  tbe  levei  of  tbe 
eea,  according  to  Mr  Leslie's  formula,  and  tlie  differ- 
enccs  multiplied  by  370.  the  products  are  56T  and  891, 
for  the  respective  hciKhtii  of  the  sprini;*.  The  real 
lieiglits  lound  by  levelling  were  %f>-\  and  Krii.  'I"!ii&  co- 
incidence is  no  doubt  very  remarkable  ;  and  there  is  one 
pobt  hi  whieh  it  is  perfectly  suiisfactory.  The  diffur- 
enoe  of  temperature  between  the  two  springs  is  I'.S, 
which,  multiplied  by  S7<N  gives  S34  feet  for  the  elevs- 
tion  of  fhc  t  nc  above  the  oilier,  bcincf  oi  ly  6  feet  more 
than  the  real  diflcrciice,  as  fouiul  by  ItvtlJin^.  So  far  it 
ilhiatraies  the  law  by  which  a  diminution  of  teinper:i- 
ture  takes  place  according  to  elcvaiiun ;  and  had  tbe 
tempenture  of  the  springs  been  compared  with  that  of 
another  equally  permanent,  at  tbe  level  of  the  leai  we 
have  no  doubt  that  the  absolute,  as  welt  as  tbe  relative 
altitudes,  would  have  come  out  very  iieur  the  truth. 
We  have  already  seen,  however,  that  the  standird  tem- 
peratures, as  found  by  Mr.  Leslie's  iVirmul,i,  arc  far  loo 
vogue  and  uncertain  to  be  employed  in  a  calculation, 
where  a  single  degree  above  or  below  the  tr  uth  pro. 
duces  an  error  of  such  magnitude  in  the  result ;  and 
until  these  be  verified  by  a  more  extensive  itiduciaon  of 
facts,  the  above  ceincldeoce  muet  be  regarded  as  purely 
accidental. 

In  April  1813,  we  inMUu'.rd  a  scries  of  ot>serv.ilions 
on  the  temperature  of  water  raised  by  an  excellent 
pump,  from  the  depth  of  35  feet,  and  continued  ilicm  till 
September  1816.  The  results  pf  the  whole  sbow,tbat, 
even  at  this  depth,  the  tuetuations  of  temperature  ai« 
very  consiflerallc ;  but  we  shall  confine  oursehrs  to  the 
observations  of  the  two  entire  yesr«>,  1814  and  18  l.i,  that 
we  may  have  an  opportunity  of  l oti.pat  nig  Ihcm  n  iihthe 
means  df  the  daily  extremes  in  the  open  air.  For  >  fetv 
months  of  1814.  the  maximum  and  minimum  were  not 
otaiemilj  but  the  iUaalt  ha*  been  fiUcd  up  from  other  ol»- 
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servalioits,  ubkU  liavc  been  foun<l,  fur  a  scries  of  years, 
to  bear  a  ccruiio  relation  lo  the  mean  of  the  extremes. 
Tbe  ttmpcrature  of  the  water  was  taken  three  limes  a 
moMht  M  cqui  JntMnraU  of  10  dnjrs ;  and  the  bUowiog 
(tbto  Mhibiik  lh«  mean  of  tlw  three  obtemtiom. 


TciHp.«r 

Wiler. 
1814. 

Mean  of 
Bstr. 
1114 

Temp,  of 
Water. 
1815. 

Mean  of 
Bxtr. 
1815. 

January, 

44  3 

35  1 

43  4 

31.9 

rouruary, 

43.8 

35.0 

43  7 

oV.D 

M.wch, 

42.2 

37.0 

43.5 

40.1 

Apiil, 
May, 

42.7 

48.0 

43  1 

44  6 

44.1 

48.0 

44  5 

5J4 

June, 

4J.U 

34  6 

45.4 

56  7 

July, 

45  7 

61.1 

46  1 

58.4 

46  5 

58  5 

46.8 

jr. 8 

Scptciiiljcr, 

47.3 

53  7 

47.4 

53.4 

October, 

47  8 

46.1 

48.1 

47  3 

November, 

475 

39.1 

48.4 

36  1 

Oeeembert 

4S.3 

36.1 

46.3 

31.8 

Meant 

4S.a 

4S.S 

45.4 

45.8 

It  appears  from  the  above  table,  that  ibc  temperature 
of  the  ground,  at  the  depth  nf  25  led,  arrives  a\.  its  mi- 
nimum about  the  month  ot  March,  and  at  ii«  niaxiirmm 
in  October  or  November,  according  to  circumstances 
afterwards  to  be  noticed.  The  dilTcrence  of  the  highest 
and  lowett  immthly  avenge  in  1814  h  S''6,  and  in  1815) 
5*.9  (  but  If  we  compare  the  aingleolMerTalioM  of  tiieio 
months,  we  shall  find  ihat  the  range  is  considerably 
greater.  In  18  U  it  amounted  to  6°,  atut  in  1815,  to  6°  4. 
On  the  20lh  of  March,  1816,  it  stood  at  40'"  4,  and  on  liie 
30th  of  August  in  the  same  year,  at  48°.4,  being  a  va- 
riation of  8*. 

Theae  facta  are  cakuUted  to  thnrw  conaidcrable  light 
on  the  gradual  diffaaleii  of  heat  ibroagb  the  interior  of 
the  ground.  From  experiments  lately  made  with  ther- 
mometers placed  at  various  depths,  from  one  to  eight 

feet,  it  is  fouiul  that,  during  the  summer  season,  a  cur- 
rent of  heat  is  pa&sing  regularly,  but  slowly  from  the 
aurface  downwards,  as  long  as  the  mean  temperature  of 
the  atmoaphere  ia  higher  than  that  of  the  interior ;  and 
that  in  Winter  the  current  Sowa  ttpwarda  towarda  the 
surface,  to  supply  the  deicieiiey  prodneed  by  the  ex- 
ternal cold.  In  thia  way  an  equillbriom  is  gradually 
established  in  the  temperature  of  the  earth  at  moderate 
depths,  and  is  found  to  take  place  twice  a-ycar,  viz.  about 
May  and  October. 

From  all  that  we  know  of  the  nature  and  difTuaioo  of 
hcat»  It  is  impossible  to  doubt  the  existence  of  anch  a 
current  aa  ia  here  stated;  or  ita  tendency  in  all  cases  to 
move  from  the  wanner  towards  the  colder  region.  In 
estimating  its  proj^ress,  however,  a  very  important  cle- 
ment seems  in  j^eiieral  to  have  been  overlooked,  we  mea.'i 
tho  ii-.flutnce  of  rain,  in  conveyiiii;  hem  or  cold  to  the 
interior  strata  of  the  earth.  The  current  alluded  to 
might,  perhaps,  be  thongltt  avBicient  to  account  for  the 
flttctuatiooa  of  temperature  a  few  feet  below  the  sur* 
lace,  hut  seems  aliot^ether  inadequate  to  explain  the 
changes  which  we  have  seen  take  place  at  the  depth  of 
2s  fret.  A  iheimometer  8  feet  deep  does  not  arrive  at 
ilshii^  iL^i  a-id  lowest  temp<  i  aiuiis  till  two  nuiitli^  .sftcr 
the  extremes  of  the  year }  yet  we  find  water  at  the  depth 


of  35  feet  reacliing  its  exlremes  in  less  than  three 
months.  This  fact,  we  think,  can  only  be  cxplsinedi  by 
referring  to  the  conmionly  received  opinion  respecting 
the  origin  of  springs ;  which  ascribes  them  to  water 
depoiited  from  the  atmosphere  on  the  higher  grounds, 
and  passin(^  ihroUjjh  the  earth  aa  a  GIter,  till,  bi  tng  ar- 
rested by  an  impermeable  stratum,  it  flows  along  the 
surface  of  that  stratum,  and  bursts  out  in  springs,  or  is 
intercepted  by  pits  dug  for  the  purpose.  The  rain  aod 
melted  snow  of  winter,  being  cooled  down  oo  their  irat 
enuring  the  ground  far  below  the  mean  tcmperaima  of 
the  interior  of  the  globe,  successively  abstract,  from  the 
strata  through  which  tliey  p.iss,  a  portion  of  caloric  ; 
and  tlioui»h  the  quantity  ol  water  is  not  such  as  to  cool 
the  whole  mass  more  than  a  few  degrees  below  the  mean 
temperaiuic,  yet  it  is  obvious  that  the  diminution  mu&t 
continue  till  tiic  surlacc  again  approaches  the  tempera- 
ture of  the  inurior.  Thia  equilibrium  will  take  place 
towards  the  middle  or  end  of  March,  as  the  sorface  of 
the  earth  is  then  generally  within  a  few  dc5^rccs  of  the 
mean  annual  teroper.\iuie.  It  is  found.  a(;c(jr<liii(;ly, 
that  the  tempt  raiuic  of  il)c  iiuciior,  as  indicated  by  itic 
pump  water,  is  actually  a  minimum  about  the  niiudto 
of  March.  From  that  period^  It  gradually  increbses, 
and  appears  to  reach  Its  mean  about  the  middle  of 
June.    The  rain  and  dews,  4iowevcr,  of  the  succeed- 

inp  montlis,  being  still  at  a  comp-jrativcly  bi).;h  tem- 
perature, communicate  additional  licut  lo  the  MiMta  be- 
neath, and  iiuisi  con  innc  to  do  so,  till  the  sitr  iai  c  jf 
the  ground  attain  descend  towards  the  temperature  to 
which  the  interior  has  risen.  This  pciot,  mr  the  rea- 
■one  already  atated,  will  be  a  few  degreea  above  the 
nkca»,atid  of  course  the  equilibrium  ought  to  tske  place 
about  the  beginning;  of  October,  as  the  temperature  of 
the  atmosphere  is  then  i>cnera!ly  within  a  few  degrees 
of  the  mejo  armual  temp'  i-.injri .  It  is  obvious,  how- 
ever, liiat  the  gruuitd,  to  the  depth  of  several  feet,  may, 
from  the  accumulation  of  the  sun's  rays,  be  preserved 
at  a  higher  temperature  than  the  mean,  even  after  that 
of  the  atmosphere  haa  sank  considerably  lower.  Tide 
will  happen  to  a  certain  extent  perhaps  every  year;  but 
especially  in  warm  and  dry  seasons.  Making  an  allow- 
ance, therefore,  for  tliis  circumsiancc,  the  equilibrium 
between  the  surface  and  lite  interior,  may  be  expected 
to  take  place  about  the  end  of  October,  which  agrees 
exactly  with  observatioof  the  pump-water  being  then  • 
maxiiutina.  From  this  pe.iod  the  temperature  de- 
creaaesi  aad  reaches  its  medium  agaJa  toararda  the  end 
of  December. 

But  this  view  of  the  subject  is  still  farther  illustrated 
by  several  circumstances  of  a  more  particular  nature. 
During  the  whole  of  the  month  of  August,  (1815.)  when 
very  little  rain  fell,  the  temperature  of  the  water  was 
statiooary  at  46*>.8  In  the  eoutae  of  September,  and 
the  firtii  15  daya  of  October)  when  the  quantity  of  rain 
considerably  exceeded  the  evaporation,  the  temperature 
rose  to  47''.8,  being  I*  iti  about  fifty  days  ;  and  between 
the  15th  »r>d  Csth  of  October,  during  which  time  there 
fell  upwards  of  two  inches  of  rain,  with  little  evapora- 
tion, it  rose  to  48°. 8,  being  i"  in  about  one-fifth  of  the 
preceding  interval.    (See  ^InnaU  qf  PUI,M*ft  1816.) 

During  the  month  of  July  1818,  though  very  wet,  the 
temperature  ranged  only  between  45*  and  4$*.7,  the  tn> 
ferior  havint^  then  arrived  at  its  mean  annu.il  tempera- 
ture; but,  in  the  <ourseof  13  days  in  August,  when  a 
j»rcat  deal  of  rain  fell,  the  w.iter  rose  from  46°  to  48**. 4. 

It  is  easy  to  »ee  front  these  factsj  thai  the  inierior  of  the 
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«trth  rotf  rMck  ii«  estrcttra  tempentnre  sooner  or  later 
one  jrear  than  another,  tccordfn^  to  the  quantity  of  mint 
and  the  periods  at  wt  ii  h  it  f  lls  ;  mid  ii  is  equally  ob- 
vious, that  every  register  oi  incniiometers  below  the 

•.virface,  ougiu  be  accompuifed  With  m  comtpoodiog 
register  of  the  rain  gage. 

But  the  most  important  fact  established  by  the  above 
obiervttioiMt  ia  the  remarkable  coincidence  betwcea  the 
average  temperattire  of  the  earth  at  the  depth  ofSsfbett 
and  the  mean  ofthr  tlai'y  r  r-.n-mes.  Without  resting;  on 
the  result  of  1814,  wltcii  the  oLiserraiions  of  the  muxL- 
mum  and  minimum  wore  for  a  time  interrupted,  that 
of  18 is  is  most  satisfactory.  Our  obserrations  on  the 
pomp  water,  did  not  cxt4M  t»  tiM  conclusion  of  the 
year  1416,  but  taking  tliA  averagea  of  the  13  nuntbai 
froin  Jnljr  ISIS  to  June  1816,  during  which  time  our 
register  vns  carricrl  on  with  the  most  scrupulous  zitco- 
tion  to  accuracy,  the  coincidence  is  equally  striking' 
The  mnltiar*  aa  feUowat 


VeaM. 

Mesntemp 

•,v:."-r. 

niffer- 

encc. 

January  to  December,? 

inclusive,  1815.    •  ) 
July  i8is,toJttneiai6,> 

inclusive.     ...  5 

45.4 
44.9 

4S.8 

44  4 

0.4  ~ 

0.5  + 

In  the  one  caact  tfae  average  of  the  water  is  ibur-tentba 
of  a  degree  lower,  and  in  the  other  It  ii  five-tcntba  of  a 
degree  higher*  than  thai  of  the  atiaoapliere,  which 
gives  a  mean  difference  of  only  half  a  tatth  of  a  degree. 

But  it  appears  that  the  temperature  of  the  ground 
at  aiiy  depili,  if  taken  regularly  at  equal  intervals,  will 
pivc  a  result,  differing  very  little  from  the  inL.ii,  jf  the 
daily  extremes  in  the  open  air.  Since  the  beginning 
of  1818,  wo  have  observed  the  temperature  of  water 
iasniog  from  a  pipet  after  paasing  through  a  diatance  oC 
about  SOO  yard*,  at  the  average  depth  of  S  feet  below 
the  surface,  and  find  that  its  mean  annual  temperature 
coincides  very  nearly  with  that  of  the  daily  maximum 
and  minimvi!ii  l  iic  wjter,  before  being  collected  in 
the  6rst  or  highest  cisleni,  is  brought  in  different  di- 
rections, and  from  a  considerable  distance,  in  covered 
ditcbea,  cut  for  the  pupoae  of  draining  a  large  Geld. 
Aikcr  iaaning  firam  the  cisteni*  it  b  cooveved  bf  ao 
earthen  pipe  upiprards  of  200  yards  before  it  flows  from 
the  stop  cock,  where  the  temperature  is  taken,  and  at 
every  observation,  which  is  made  about  the  5th,  15th, 
and  35th  of  each  month,  it  is  allowed  to  run  five  mi< 
nalM,  during  which  time  the  thermometer  is  found  to 
become  atationaiT.  This  node  of  eatimatiog  the  ave- 
rage heat  of  the  wttfler  appctra  to  us  to  1m  more  ac- 
curate, than  sinking  a  thermometer  to  the  same  depth 
in  any  given  spot,  where  the  fluctuations  of  temperature 
must  be  more  or  less  rapid  and  irregular,  according  to 
the  nature  (tf  the  toil.  The  foUowtng  are  the  results 
of  OOF  obaervaikms. 


TcaML 

Mean  temp. 

Mcantaang. 

Difler- 

January  to  December,^ 
inclusive,  1818,    .  ' 

July  ISiS  to  June  1819,! 
inclusive,    .    .   .  ; 

47.4 

48.1 

47.7 

0.3 

0.4 

In  both  caaea,  tbc  mean  temperatiire  of  the  water  is 
higher  than  that  of  the  open  air,  bat  the  average  dilfcr- 

ence  is  only  Ihrrf'-irmha  of  a  degree. 

From  these  aud  il.c  preceding  ficts,  wc  think  our- 
•velves  justined  in  maintaining,  that  the  average  of  iho 
daily  extremes,  found  by  a  self-registering  thermome- 
tOTt  ux/  be  more  certainly  dcpmdod  oo,  ai  giving  a 
nvir  approximatuin  to  the  trae  meu  (emperatBre»  than 
cbeeryationa  made  at  BAf  particular  houra,  and  that  in 
establishing  this  fact  we  arc  doing  essential  service  to 
the  science  of  meteorology.  The  great  tlesideratun*  m 
thermometrical  observaunris,  ii  sformity  in  the  me- 
thod of  determining  the  mean  temperature,  and  until 
such  uniformity  be  introduced,  this  department  of  the 
acieace  will  atilt  continue,  what  it  has  hitbeno  been, 
in  a  atate  of  Infancy.  We  admit,  however,  at  the  same 
time,  that  it  is  a  very  interesting  itv|uiry,  at  what  hour 
of  the  day  the  temperature  approaches  nearest  to  the 
true  annual  mean,  and  we  siiail  now  stale  the  results 
of  certain  observations  on  (his  point,  assuming  the  ave- 
rage  of  the  daily  extremes  as  the  standard. 

If  the  register  kept  bj  the  Royal  Society  of  London 
can  be  depended  on,  it  would  appear  that  the  mean  of 
8  in  the  morning,  and  2  in  the  afternoon,  does  not  dif- 
fer much  from  the  mean  of  the  maxiniun)  and  mini- 
mum. Unfortunately,  however,  the  observations  are 
not  always  made  at  the  same  hours,  nor  has  the  self- 
registering  thermometer,  which  was  accidentally  de- 
airoyed  in  November  1810,  been  since  replaced*  Dur^ 
ing  the  16  yeara  preceding  that«  viz.  from  ir»4  to 
1809  Inctoslvet  the  annual  mean  temperature  at  8  in 
the  morning,  and  9  in  the  afternoon,  was  uniformly  a 
little  higher  than  the  mean  of  the  daily  extremes,  but 
the  average  difference  for  the  whole  period,  amounted 
only  to  half  a  degree.  C'ould  confidence  be  placed  in 
the  accuracy  of  the  observations,  the  result  is  a  veiy 
important  one  ;  but  strangely  at  variance  with  the  opi- 
nion of  n  celebrated  pbiloeopher,  stated  in  the  Philoso- 
phical TVsnseetions  of  Edinburgh,  that  tlw  mean  tern- 

prrattire  at  B  in  the  in^.rnii .l';,  may  hO  SttppOMd  to  bo 
nearly  the  true  annual  mean. 

From  our  own  observations  wc  have  found,  that  the 
average  of  10  o'clock,  nomine  and  evening,  coinddea 
very  nearly  with  that  of  the  daily  extremes.  Owbg 
to  accidental  circomstancea,  we  cannot  give  •  compa- 
rative atatement  of  tlie  two  for  the  whole  of  every 
year,  since  the  commencement  of  our  meteorological 
register,  but  the  following  appear  to  be  suflicicnt  for 
establishing  the  fact.  Tak  i^^;  tjic  means  as  far  as 
tenths,  or  one  decimal  place,  the  dtflcrcnce  between  the 
average  of  10  morning  and  evenbg,  and  tlttt  of  the 
daily  maximum  and  minimumi  »— 


For   3  months  of  ISIS,  .  -  O.o 

11  months  of  1813,  -  -  0.3 

7  months  of  18  u,  -  -  0.7 
13  months  cf  1815,  -  -  0.0 

8  months  of  1816,  -  -  0.3 
ISmonthaof  1817,  •  •  0.6 
19  mentlis  of  lilSt  •  .  0.3 

T  months  of  ItlP,  (to  Out  dato,)  a« 

n  as 


being  little  more  than  tkret-ttmtkt  of  a  degree,  on  an 

average  of  71  iTinn'.hs.    In  tbc  general  ;',vi:  i^.k^e  s,  the 

mean  of  the  exucmcs,  whca  there  is  any  dtilcrcDcc,  is 
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found  to  I  c  always  above  the  mean  oT  !0  and  10;  but 
ic  is  no.  uniformly  so,  m  ilie  monliily  avcfij^e,  except- 
ing 1S17  and  1819,  when  ilic  cxct-is  was  always  on  the 
same  aide,  it  might  Uc  inferred  from  tbi»,  that  where 
Mlf'tn^itteiiDf  thermometen  are  wanliug^^  the  mean 
lem|wi»uva  uuy  b«  found  wUh  tolenbla  •ccanqri  bjr 
noUn^  the  themometer  diilf  M  10  morning  and  ev«n- 

inp;  Accordinj*  to  O-.r-  '  b-Lrvalions  made  zi  Kinfaun', 
Ciislie,  ihc  [Uuan  of  die  djily  exlrenies,  ou  iti  ^vura^gc 
•f  6  years,  ia  l°.3  hiRlicr  than  Uic  mean  of  8  in  the 
morning  singly,  "and  1°.7  higher  thaii'the  mean  oi  6  ia 
the  morning  and  10  at  night  together- 

Ifi&  paper  imerted  in  the  TranaicMan*  of  tlie  Royal 
Society  of  Edinburgh  for  1800,  Mr.  Playfair  pro- 
posed, instead  of  sirikinp  the  average  trrr  [K-iMturr  once 
a  month,  as  is  usually  done,  to  divide  Uie  wiiult.  year 
into  dccacis,  or  portions  '  t  'i  tl  ivi,  and  to  find  the 
mean  of  each.  Twenty 'One  oi  these  decads,  viz.  frmn 
the  30th  of  March  to  the  SOth  of  October,  he  callt  the 
Teftctftting  aeiMiit  md  rapiweee  that  it  ia  eo  the  mOM 
tenpeniare  of  that  acaaoo,  that  tlie  quantity  of  the 
crop  in  a  great  measure  depends.  He  assume;  lo"  ;.s 
the  lowest  temperature  at  which  com  will  v  L  c-iic, 
and  considers  56°  as  the  mean  lemperauirc  ol  j  j-Dud 
vegetating  aeason,  so  that  the  range  between  the  mere 
germination  of  vegeublea,  and  the  fulleat  mailirily  to 
which  thev  can  attain  in  this  cliiiiMe»  u  16  dcgreet. 
Mr.  PlejrUr  nTcttbe  fbiiowing  m  the  m«Ii  of  hia  own 
ohtemtioDs  for  three  jtm. 


Year*. 

Mean  temi>. 

cif  llie  vi'ar, 

Mean  temp. 

1797 

48.01 

53.31 

1798 

•19.28 

17si9 

46. IH 

51.27 

Whether  the  quantity  of  the  crop,  he  adda,  "  may 
he  expected  to  be  proportional  to  the  excess  of  the  mean 
temperature  of  the  vegetating  aeaaon  above  40.  lo  that 
the  crop  of  1799  would  be  to  the  erop  of  1798  ae  9  to 

2,  or  in  a  greater  or  less  ratio,  may  deserve  to  be  more 
accurately  considered.  There  is  reason  however  to 
think  thai  the  variations  of  the  crop,  at  least  corn,  will 
be  greater  than  in  proportion  to  the  variations  of  tem- 
perature }  for  if  the  mean  heat  of  the  vet;ctating  season 
were  to  tell  as  much  below  that  of  1799|  as  the  mean 
of  1799  did  below  that  of  1798.  it  would  be  redoeed 
to  46,  a  temperature  so  low  as  would  certainly  prevent 
the  ripening  of  com  altogether  By  dout>ling  the  de- 
tiricncy  of  the  heat  therefore,  vrc  do  a  grcudeal  more 
than  doBblc  the  deficiency  of  the  crop,  so  that  the  lat- 
ter v.iries  in  a  higher  ratio  than  the  former.  The  limit 
«t  which  corn  will  not  ripen,  i»  probebij  higher  than 
46>  and  may  perhaps  be  stKeo  it  48." 

In  illustration  oi  Mr  Playfair's  theory,  weahall  state 
the  mian  temperatures  of  the  seasons  from  1815  to 
1818  wiili  the  corrt  spontri.^-  ["  ices  of  meal  m  i di  [lint; 
to  the  [aii  softhe  county  where  the  obacrvations  were 
made.  These  prices  cannot  be  supposed  to  be  exactly 
In  the  inverse  ratio  of  the  qoantitics  of  grain*  but  etiU 
thef  will  aflbrd  ■  general  idet  ef  the  reMtim  qmliiiDi 
qf  the  cfopta 


Yeais. 

Mc»n  temp 
of  Uie  >  ear. 

Mean  teinji 
ot"vcg.««»». 

K.\ce»» 
above  40*^' 

Price  ol^mmj 
per  boll. 

1815 

45.8 

S29 

t3.9 

£0     14  0 

I8i6 

44  4 

49.9 

9.9 

I      6  4 

1817 

46.  ( 

SO.S 

10.A 

1     6  0 

1818 

47.9 

59  4 

19.4 

1      S  6 

Many  of  our  readers  will  probably  recollect,  that  a 
considerable  proportinn  of  the  com  crop  in  this  coun- 
try, in  1816,  did  not  arrive  at  full  maturity}  and  that  its 
inferiority  to  that  of  the  preceding  year  was  much 
greater  than  the  difference  in  the  tempcraturt  s  of  the 
vegeuting  seasons  In  both  these  respects,  thi.rclorc, 
Mr.  Playfair's  conjectures  An-  iully  verified,  and  we 
have  no  doubt  that  a  mt^re  extcn»ive  collection  of  ob- 
servation! on  the  principle  which  he  has  recommended* 
taking  cere  t»  estend  or  shorten  the  ieogth  of  the  ve» 
getatw^  seaten  nceenUng  to  the  latitude*  would  throw 
much  tight  on  the  taiieRatIng  subject  of  climate  but 
we  most  te  ve  this  to  be  more  fully  discussed  under  the 
ariiilc  Phyiical  (Uografihy. 

As  we  hitvc  already  (uuiid  that  observations  of  the 
thermometer  at  lo  morning  and  evening,  give  nearly 
the  true  mean  teraperatnre*  there  is  reason  to  conclude 
that  they  are  as  likcfy  es  any  other  botm  to  give  thn 
mean  height  of  the  baraneier  end  hygrometer,  when 
these  instruments  are  not  eensinieted  so  as  to  register 
the  extreme  pomts  to  which  tbey  may  rise  or  fail  in 
the  absence  of  the  observer.  Self-registering  barome- 
ters arc  easily  constructed,  and  have  sometimes  been 
used,  but  as  from  the  increased  hrictioo  they  are  not 
ensoeptible  of  >;reat  accnmcy*  we  do  not  know  tlutt 
more  satisfiKtony  reaultt  are  to  be  expected  from  en- 
ploying  them.  It  is  difBeult,  indeed,  to  find  two  bero- 
mciers  of  otic  kind,  even  by  the  b«st  ni  ili  i  s  and  on  the 
most  approYcd  principle*,  fhat  will  c>,^i\',y  coincide, 
Dor  is  it  easy  in  any  i  use  to  avoid  errors  in  adjusting 
the  instrument  for  observation.  From  this  circum- 
stance, as  well  as  from  the  irregularity  formerly  coni> 
plained  of  in  the  times ^ of  observing,  barometrical  re- 
gistevs  ere  perhaps  still  more  imperfect  than  those 
of  the  thermometer.  Before  any  comparison  can  be 
instituted  between  two  such  registers,  it  must  be  pre- 
viously asccitiiined  that  the  mercury  employed  in 
both  barometers  is  of  the  same  specific  gravity,  that 
the  mode  of  adjustment*  or  contrivance  for  bringing 
the  aurfi^e  of  the  marcuiy  in  the  baaio  to  the  com- 
mencement of  die  scale*  is  the  seme  in  each,  and 
that  the  ohservations  are  made  precisely  at  ihr  =ame 
hums.  These  points  being  determined,  it  is  ^ull  lar- 
t!)er  necessary  to  make  allowance  for  difference  of  tem- 
perature and  elevation,  by  both  of  which,  especially  the 
latter,  the  length  of  the  merenrlal  coiomn  ia  eonaider> 
ably  aflbcied.  Sach  of  nor  readers  ae  wre  converaant- 
'with  the  vte  of  the  barometer,  most  be  aware  of  thn 
dilSculiy  of  avoiding  all  these  soan  es  of  fallacy,  in  re- 
p:isicrln>,'  the  indication),  of  that  instrument  We  have 
lijuiid  from  repeated  ex|>!  ri'm  i  ts,  sv/iich  hitvcbeen  con- 
6rmed  by  those  of  an  eminent  artii>i  that  in  bringing 
the  surface  of  the  merrary  In  the  basin  lo  the  point 
from  which  the  scale  commenrea*theadjoatment  ahotild 
nlwsTe  he  made  in  the  same  direction*  and  that  it  ahonld 
not  M  ntafMed  ia  nnn  nbnmtion}  md  depmiMd  ju 
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MwOcr.  In  oar  observttkmsi  whatever  may  bo  the 
«tat«  of  the  imiramem,  we  onifornily  bring  the  mer- 
cury below  the  true  point,  so  that  the  final  adjustment 
is  always  made  by  clcvaiing  the  mercury  in  the  cistern. 

Ill  order  to  exclude  irrcj^ulariiies  arising  from  dif- 
ference ot  teiDpemiui'ei  every  bdrometrical  observation 
tiiigbt  be  reduced  to  what  it  would  be,  were  the  tern* 
peraturc  of  the  mercurial  column  at  33".  Tbi»  might 
be  done  very  simply,  and  in  most  caiei  with  Miffident 
accuracy,  by  allowing  S-thousandths  of  an  inch  for 
every  degree  that  the  temperature  differs  from  33", 
and  cither  subtracting  that  c(uaniity  from,  or  adding  it 
to  the  observed  height,  according  as  the  temperature 
is  above  or  below  32*.  The  rule,  strictly  speaking,  ap- 
plies only  when  the  obaerved  beigbt  is  39.5)  but  la 
the  ordinary  range  of  the  barometer,  the  error  is  not 
very  considerable. 

A  similar  correction  might  be  mudc,  and  with  ^rcat 
facility,  for  the  difference  of  elevation  between  the  po- 
sitions of  different  barometers.  It  has  already  been  re> 
marked,  that  at  moderate  heights,  the  mercurial  co- 
lumn sinka  0De*tenth  of  an  inch  for  eveiy  90  feet  of 
perpendicular  aaeeat.  Eveiy  barometrical  obaemtlon, 
therefore,  may  be  reduced  to  what  it  would  be  at  the 
level  of  the  sea,  by  allowing  I -thousand lit  of  an  incii 
for  every  foot  of  elevation,  and  adding  that  quantity  to 
the  observed  height.  Like  the  former,  this  correction 
is  only  an  approximatim  to  the  truth,  but  on  a  subject 
where  there  are  aomanjr  other  sources  of  fallacf  toxtraroe 
accuracf  In  one  point  n,  in  the  language  of  an  eminent 
writer,  an  utter  waste  of  the  powers  of  calculation.  We 
shall  now  illustrate  the  application  of  these  corrections 
by  an  example. 

Suppose  the  barometer  is  observed  to  stand  at  29.565, 
the  attached  thermometer  being  at  the  same  lime  55', 
or  33*  abtnre  33",  and  the  height  of  the  place  of  oheer- 
vation  ISO  feet  above  the  level  of  the  fee*  required  the 
altitude  of  the  mercurial  column*  corrected  as  above. 

Observed  beigbl  -      -      -      -  39.565 

Deduct  Cor -temperaiurey  jOOSxSS  -     •  .049 


Attitude  if  (be  mercuiy  were  at  St*  -  ».49s 
Add  for  elevation  of  the  |ilace,  .001X150        . 150 

Altitadeattbeleveloftbesea  -  3«.«46 

Though  these  corrections  are  simple  and  of  easy  ap- 
plication, it  is  not  likely  tliui  they  will  be  gencraiiy 
adopted,  nor,  if  they  were,  could  we  expect  to  find  a 
very  close  coincidence  between  the  results  of  different 
barometrical  observatioaa.  The  varioua  degrees  of  de- 
licacy in  the  instruments  tbemaelvesi  as  well  as  of  ac- 
curacy in  observing  (hem,  are  sufficient  to  prevent  a 
constant  harmony  between  two  baromclrrs,  even  when 
placed  in  the  same  circumstances;  and  we  have  often 
found  that  in  the  case  of  very  slight  fluctuations,  one 
has  been  elevated,  while  another  appeared  to  be  de- 
pressed. At  the  same  time,  the  observations  that  have 
already  been  made,  have  estal>lished  some  interesting 
facts  regartiing  the  simultaneous  flociuations  in  the 
weight  of  the  atrooapbere  at  dlfbrBBty  and  even 
distant  places. 

In  a  paper  drawn  up  by  Professor  Pictct  of  Geneva, 
tud  published  in  the  second  volume  of  Thomson's  .iis- 
Mil*,  we  tiave  a  comparative  view  of  the  state  of  the  ba- 
rometer at  London,  Paris,  and  Geneva,  from.  32d  Sept. 
1806  to  32d  Sept.  1807.   The  elcvaUons  and  deprcs- 
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sions  of  the  mercurial  column  are  repreaented  by  curve 
Itnesi  with  the  day  of  the  manth  marked  above  er4ie- 
low  the  extreme  fluctuatlonsi  so  as  lo  show  at  one 
glance  both  the  time  and  the  extent  of  these  fluctua- 
tions. Wtic  the  changes  in  the  weight  of  the  atmosphere 
simultaneous  and  e(|ual  at  the  different  places  where  tho 
barometer  was  observed,  and  were  the  observations 
made  at  the  same  inBtant»  and  with  the  same  degree  of 
accuracyi  it  is  obvious  tint  the  curve  lines  should  be 
always  parallel  to  one  another.  But  thoti^rli,  in  point 
of  fact,  this  is  found  not  to  be  the  case,  ii\e  deviations 
from  parallelism  are  not  greater  than  might  be  expect- 
ed from  the  sources  of  difference  and  inaccuracy  already 
noticed.    The  extreme  elevations  and  depressions  ap> 

Eear  lo  take  piscc  generally  on  the  same  dayi  and  near- 
r  to  the  same  extent}  and  it  may  b«  inferred,  there- 
U)re,  that  chsnges  in  the  weight  of  the  atmosphere,  at 
London  and  Geneva,  are  almost  simultaneous.  Fictet 
indeed  has  staled,  tijat  the  lluctuation,  wlien  there  is 
any  difference  in  poiiU  oi  time,  commonly  takes  place 
at  London  sooner  than  at  Geneva ;  and  he  therefotu 
lays  it  down  as  a  general  principle,  that  the  diaturbaiwe 
of  atmospherical  e(|uilibrium  travda  from  the  north  to- 
wards the  south.  This  principle,  however,  has  not 
been  verified  by  other  and  later  observations.  In  a 
paper  by  Lord  Ciray,  inserted  in  the  2d  volume  of  the 
Memoirs  of  the  Wernerian  Society,  a  comparative  view 
is  given  of  the  state  of  the  barometer  at  Gordon  Castle, 
latitude  57**  38',  Kiofauns  Castle  56°  34',  Greenwich 
SI*  99^,  and  Plymouth  stf*  3«'  for  1814,  and  at  the 
first,  second,  sad  fourth  of  the  above  places  for  1815, 
on  the  same  plan  as  that  adopted  by  Professor  Pictet. 
From  this  view,  it  appears  that  the  fluctuations  as  be- 
fore are  nearly  simultaneous;  but  when  there  is  any 
difference  in  point  of  time,  the  change  commences  in 
the  south  just  as  frequently  as  in  the  north.  We  aus- 
p«ct,  indeed,  that  this  apparent  diflference  ia  in  a  f(reat 
measure  owing  to  inaccuracy  in  observation.  When 
the  barometer  continaes  either  to  rise  or  fall  for  a  con- 
siderable time,  its  motion  becomes  slower  as  it  approach- 
es its  extreme  elevation  or  depression ;  so  that  betwccu 
the  evening  of  one  day,  and  the  morning  of  the  next, 
it  may  have  risen  or  foUen  only  a  few  thousandths  of 
an  Inch.  Uolcsi,  therefarei  both  obeervers  are  equally 
accurate,  one  barometer  najr  Iwve  at^sred  to  rise  and 
the  other  to  foil,  and  eoaaaqoamily  the  extreme  eleva- 
tion or  depreiaion  to  havo  taken  ptaeu  «a  dilfereikt 

days. 

The  same  uncertainty,  arising  from  the  same  causes, 
attaches  to  many  other  observations  that  have  been 
made,  and  conclusions  that  have  been  diuwn,  respect- 
ing the  changes  that  take  place  in  the  pressure  of  the 
atmosphere.  We  allude  particularly  to  certain  perio- 
dical fluctuations,  which,  it  is  alleged,  have  been  de- 
tected in  the  barometrical  column,  at  different  times  of 
the  day,  and  in  different  positions  of  the  moon.  We  do 
not  question  the  existence  of  certain  causes  operatiog 
on  the  atmosphere,  and  prodttcbg  at  regular  mterwa 
a  change  in  its  density ;  but  we  apprehend  that  amidst 
so  many  other  disturbing  causes,  and  where  observa- 
tions are  so  liable  to  error,  we  can  know  very  WiiU:  ^vlih 
certainty  either  of  their  nature  or  extent.  Mr.  Howard 
has  slated,  that  on  an  average  of  ten  years,  be  finds  the 
barometer  is  depressed  one-tenth  of  an  inch,  while  the 
noon  ia  passing  from  the  quarters  to  the  full  and  new; 
and  elevated  in  the  same  proportion  during  the  return 
to  the  quarter.  There  can  be  no  doubt  that  the  corn- 
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bined  attraction  of  the  sun  and  moon  must  operate  more 
powerfully  than  that  of  either  of  them  singly,  in  dimi- 
nishing the  gravity  of  the  atmosphere  ;  but  whether  the 
quantity  of  this  disturbing  force  is  such  «s  can  be  e»ti> 
mated  apart  from  Mbers,  is  still  we  think  very  doubt* 
fol.  A  dtilj  periodical  flttcimtion  of  ibe  bonMMor 
has  also  been  ebterved  to  take  place  wfUiIn  or  near  the 
tropics;  but  it  docs  not  appear  to  depend  in  any  de* 
grce  on  the  stale  of  tlie  moon.  Trom  a  meteorological 
tabic  kept  at  Seringapatam  fur  1816,  and  which  we  have 
now  before  us,  we  find  tbat  the  barometer  almost  uni> 
fbrmlf  ettode  M{;h«r  there  in  the  Ibrenoon  than  in  the 
afternoon,  at  all  wtnaoh  and  at  every  period  of  the 
moon's  age.  From  the  regularity  of  this  change,  there 
i^  no  douljt  that  it  depends  on  some  5xed  cause  ;  but 
it  sccnis  very  diificult  to  account  for  ii,  and  the  more  so 
as  the. temperature  is  generally  highest  while  the  baro- 
meter is  lowest.  The  multiplication  of  accarate  regis- 
ters  in  the  tropical  climates,  where  the  range  of  the 
mercury  does  not  exceed  half  an  inch,  may  pcrhapa  in 
time  afford  the  means  of  solving  this,  as  well  as  other 
i!Kci  L  sling' qvestiana  on  tho  subject  of  ntmaeplMfieal 
prc»i»ure. 

In  our  climate,  the  Buctuationsof  the  barometer  seem 
to  depeodilo*  great  measure,  on  the  direcdon  end  force 
of  the  wimti  In  serene  and  settled  weubert  the  nerca- 
ry  generally  Stands  about  SO  inches  at  the  level  of  the 
sea,  and  before  or  during  storms  it  rinks  below  39.  The 
range  is  commonly  stated  at  3  inches,  viz.  from  28  to 
31  inches;  but  it  appears  doubtful  whether  an  accu- 
rate barometer  on  the  sea  shore  will  ever  reach  either 
of  these  estreotes.  According  to  the  moat  accurate  ob- 
aervstkinsi  the  average  bright  seems  to  be  39  snd 
the  range  3.5  inches.  When  the  wind  blows  from  the 
north-enst  or  east,  the  mercury  generally  stands  above 
t'i<-  ini  1)  hciglit,  and  below  it  when  the  wind  is  from 
the  bouth-tvest.  To  this,  however,  as  well  as  every 
other  general  maxim  on  the  subject  of  the  barometer, 
tliere  are  nmnerous  exceptions.  The  greatest  elevation 
of  ilw  nercofj  tbat  we  have  observed  doring  the  last 
six  ycsrs  was  on  the  30th  November,  1816,  and  it  took 
place  with  a  west  wind.  On  the  morning  of  that  day, 
a  barometer,  185  feet  above  the  level  of  the  sea,  stood 
at  30.&40,  and  in  the  evening  at  30.603,  corresponding 
respectively  to  30.835,  and  30.787  on  the  sea  shore. 
Sudden  or  violent  gales  of  wind  ere  generally  preceded 
or  OGceiDpaDied  by  a  depresrion  of  the  mercury,  which 
■coMinues  to  fiill  as  long  as  the  gale  increases,  after 
which  it  osnally  rises  vHth  as  great  rapidity  as  it  fell. 
,  The  greatest  depression  of  the  barometer  lhd\  lia^  been 
observed  in  this  country  for  many  years,  took  place  on 
the  5th  of  March  1818,  with  a  south-west  wind.  Tho 
weather,  for  a  considerable  time  before,  i>ad  been  stormy 
and  unsettled,  with  hurricanes  of  snow  snd  rain  from 
the  we»t.  On  the  evening  of  the  4th  the  wind  shifted 
to  the  east,  the  barometer  at  the  same  time  sinking  ra- 
pidly .  During  the  night  the  win<'  y./ii  :  iund  again  to 
the  south-wc&t,  and  at  eight  on  the  morning  of  the  sth 
the  barometer  stood  at  27*. 970,  corresponding  to  38.155 
St  tbe  level  of  the  sea.  On  the  aame  night  the  tide  rose 
unuanalty  high  in  tbe  river  Toy,  though  it  was  only 
the  first  of  the  spring  tides,  being  two  days  prior  to  the 
new  moon  ;  sod  at  the  time  that  these  phenomena  were 
obs(  rvcd  in  latitude  50°  24',  a  violent  hurricane  was  ex- 
perienced at  London,  and  various  other  places  in  the 
ftouth  ot  Kngland.  It  frequently  happens,  indeed,  that 
the  barometer  sinks  during  a  gale  of  wind  at  e  dis- 


tmrf,  while  the  atmosphere  at  the  place  of  ob&civaiioii 
IS  calm  and  selUed.  We  recollect  having  on  one  oc- 
casion, during  close  foggy  weather,  observed  an  unu- 
sual depression  of  the  barometer,  unacoompanied  with 
wind,  but  afterwards  found  that  it  was  coatemporeoeovs 
with  a  violent  and  disaattow  storm  oa  the  coeat  of 
Norway. 

Many  other  facts  might  be  Mated,  to  show  that  the 
fluctuations  uf  the  (urometer  are  almost  always  ptopor* 
tional  to  the  strength  and  variableness  of  the  wind.  In 
the  tropical  climates,  where  the  latter  is  gemle  and 
steady,  the  range  of  the  mercury  is  limited  to  a  few 
tenths  of  en  inch,  but  increases  rapidly  from  the  tropic 
towards  the  pole,  where  the  winds  are  more  violent  and 
irregular.  In  tike  manner,  the  elevations  and  depres- 
sions of  the  mercury  in  the  loiddle  and  higher  latitudec, 
are  greater  and  more  frequent  in  winter  than  In  Sttm* 
mer.  Wo  have  found,  on  an  avenge  of  three  years, 
that  for  the  tbt  momhs  beginning  with  AptA  and  ending 
with  September,  tbe  mean  monthly  range  of  the  baro> 
meter,  or  the  mean  apace  between  the  highest  and  low- 
est observation  during  the  month,  is  to  that  of  the  otiier 
six  months  in  ihc  proportion  of  5  to  8.  The  same  pro- 
poriion  will  also  be  found  to  hold  between  tbe  two  sea- 
sons in  tbe  mean  daily  range.  lu  our  r^iater  for  1818, 
wo  noted  io  separate  columns  tbe  differencee  between 
•vef7  two  consecutive  obscrvstions,  which  were  made 
It  ten  morning  and  evening,  and  extended  to  a  third  co- 
lumn the  sum  of  the  two  daily  differences,  as  the  rangis 
for  the  preceding  24  hours.  The  following  is  the  re- 
sult : 

Mean  range  for  34  hours,  from  April  to  Sept, >  .-^ 
inclusive,        -       «      .       .      »  $  ' 

Mean  do.  for  the  other  six  months,  -  -  jyS 
being  nearly  in  the  proportion  of  5  to  8. 

It  appears  from  the  reports  of  Captain  Christian,  who 
catried  out  one  of  Adie's  sympiesometera  to  the  East 
Indies  in  1816  ;  of  Captain  Ross  and  Lieutenant  Robert- 
son, who  employed  one  on  board  tbe  Isabella  discovery 
ship ;  and  of  Mr.  SteveoMB,  engineer  to  tbe  Scou  light 
bouse  board,  that  this  instrument  is  aiill  more  easily  af- 
foeted  than  tbe  mercurial  barometer  by  approaching 
gales  of  wind  I  i  om  a  rtgister  kept  by  Lort)  Gray  of 
the  contemporaneous  indications  of  the  sympiesometcr 
and  barometer,  as  well  as  from  observations  which  we 
have  had  an  opportunity  of  making  with  tbe  aame  ia> 
stroment,  the  former  seems  to  bo  at  least  as  delicate  as 
tbe  latter ;  but  it  is  not  quite  apparent  that  the  differences 
betvreen  the  two  instruments  always  indicate  a  greater 
degree  of  delicacy  in  the  sympiesometer.  We  have  now 
before  us  a  register  of  that  instrument  for  one  month, 
with  the  corresponding  indications  of  a  very  accurate 
barometer  taken  twice  a-day,  the  range  of  tbe  mercury 
durfaig  tbe  petHod  being  from  99.190  to  30.380,  snd  the 
temperature  from  54**  to  64°.  Tbrougbout  the  whole 
of  these  observations,  the  sympiesometer  stood  higher 
than  the  barometer,  which  might  perha|)3  be  account- 
ed for  from  some  inaccuracy  in  the  construction  of  the 
instrument ;  but  it  is  not  so  easy  to  explain  the  fact,  that 
this  difference  has  been  gradusUy  on  the  increase.  At 
the  commentemont  of  our  observations,  it  remained  for 
some  days  nearlv  ststloury  at  .030,  but  during  the  last 
eight  days  it  has  variet!  from  .060  to  .075.  In  the 
course  of  Lord  Gray's  observaiion*  a  similar  iricrease 
took  place,  which  was  afterwards  however  succeeded 
by  a  diminution.  It  would  be  premature,  therefore,  to 
decide  on  the  merits  of  thd  instrument  from  such  'ii  11- 
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number  of  obstrvaiions,  iliough  thef  naturally 
iMd  to  the  sus^'icioD  ihat  a  certain  degree  of  absorption 
has  taken  place  between  the  all  and  the  gas.  Uut  how- 
ever tbU  may  bet  there  can  be  no  doubt  tbet  the  sym- 
pieeometer  ]«,  on  lomo  oeeaaioni,  affected  bf  changes 
iti  rhe  wpijrht  of  the  Bltnospherr,  wl,;r.li  are  tyu  miimie 
to  TViakL  ji  V'  sen&ible  alteration  iu  the  mercurial  coluiniii 
owing  wc  :  ii  ::ivc  to  tl>e  greater  frictlOQ  of  the  laller 
OD  the  internal  iiuriacc  of  the  tube. 

From  these,  and  many  other  facta  that  mijjht  be  pro- 
daoed,  there  can  be  no  doubt  of  the  raUiion  between 
the  Itietoatioin  of  the  barometer  and  the  atate  of  the 
weather,  par'.icularly  with  rrgard  to  wind.  It  tloca 
not  follow,  howevci,  iliit  il>t'  latKr  can  In  strict  pro- 
priety be  assigned  as  the  cause  of  ilic  foi  mer.  Tu  -  .y 
that  auch  a  relation  exists,  is  merely  the  statement  nf 
tVO  eontemporaneous  events,  and  still  lca%cs  the  true 
cause  altogetber  unexplained.  Wind  itaolf  aa  the  effect 
of  eome  diatnrbence  in  the  equilibrium  of  the  atmo- 
sphere, which  the  barometer  must  necessarily  be 
atFected,  aiul  it  therefore  remains  to  inciviirc  hy  what 
means  that  disturbance  is  product:d.  Wt  shall  resume 
this  aobject,  when  wc  come  to  examine  the  phenomena 
of  vrind  a«Kl  rein  ;  but  before  doing  so,  it  will  be  ne- 
ceawif  to  conaider  the  reautta  of  hjrgrometrical  obaer- 
vathioa. 

We  I  r  ve  already  had  occasion  to  notice  the  imperfec- 
tion of  all  Ujc  yarious  hydrometers  that  were  employed, 
previous  to  the  iiivcnlion  of  ihe  therinoscopc  or  differen- 
tial thermometer ;  and  wc  have  still  to  lament  that  this 
ddicatc  instrument  has  hitherto  been  so  little  used  by 
meieorolosiita.  It  is  also  matter  of  regret}  that  in  the 
few  caaes  where  it  baa  been  oaed»  care  has  not  always 
been  taken  to  give  either  the  precise  time  of  the  ob- 
servation, or  the  correspondinjj  temperature.  The 
consefiuence  is,  that  wc  Imjiv  very  little  regard. nu;  tho 
mean  height  of  the  ioatrument  under  any  latitude,  and 
still  less  of  the  tnw  rdstifo  or  absolute  humidity  of 
tho  atmosphere  ntn  whtn  lie  iodicotioos  tmm  been 
noted.  To  ascertun  the  trae  mean  height,  the  aelf- 
reg;isterlng  hygrometer  flceri ihed  above  is  prrhaps  in- 
dispensably necessary  ;  but  if  tiic  instrainei.l  in  its 
simplest  form  has  lutdcTto  been  so  stlilum  employed, 
it  is  hardly  to  be  expected  that  a  more  complex  one  will 
sooe  be  brought  into  general  use.  In  the  mean  time, 
hi»weTer,  there  ia  •  method  by  which  this  desidertttum 
may,  in  part  tt  ioaat,  be  supplied.  Tt  has  alread^  been 
shewit,  that  the  mean  temperature  a*  ten  morning  and 
cvetnng  does  not  differ  from  the  n.ca.i  temperature  of 
the  whole  day,  and  shicc  tlic  relative  hLirnitlity  of  tfic 
atmosphere  depends  not  a  little  on  temperature,  it  may 
be  inferred  that  Iho  mean  of  Ihe  hjgnniMMnr  at  tliese 
boarsy  wiU  be  ib  approximation  to  the  mem  of  th« 
daf .  It  it  Qpon  this  principle  thai  we  have  hitherto 
registered  the  hygrometer,  and  we  shall  now  state  the 
mean  height  of  the  instrument,  as  well  as  of  the  ther- 
momoior,  far  Mcb  month  of  the  lut  two  fears. 


IfMha. 

ItilT. 

McanoriOin.&10c. 

Mean  of  10  m.  &  10%. 

Tlicr. 

Hygr. 

Ther. 

Hyp". 



January, 

7  .4 

jO  O 

o  7 

February, 

40.1 

9.7 

35.1 

7.0 

Marchi 

SB.5 

12^ 

37.1 

10  6 

44.6 

316 

40.3 

16.0 

May, 

45.8 

19.1 

49.8 

13  6 

June, 

54.4 

17.3 

58.5 

26.5 

July, 

55.8 

16.8 

59.7 

19.3 

August, 

S4.1 

i4,y 

56  4 

21.5 

September, 

53.-2 

14.1 

53.9 

15.9 

Ociobcr, 

41.4 

10.5 

51.4 

10.0 

NoTcmiier, 

45  X> 

7.1 

46.9 

7.7 

December, 

S4I 

5.6 

S8.6 

6.7 

Means. 

45.4 

13.0 

46.9 

13.4 

I'rom  the  above,  and  other  obsc m  \  iiinus  made  iu 
1814,  1815,  and  1816,  it  appears  that  ti  c  mean  height 
of  Leslie's  hygrometer,  situated  1S5  feet  above  the  le- 
vel of  the  sea,  30  miles  from  the  coast,  and  under  Ihe 
latitude  5«"  24,%  i%  about  13  3.  This  fact,  howerert 
conveys  no  defimte  Idea  respecting  the  aetnal  humidity 
of  the  atmosphere,  nor  can  the  inilicalions  of  the  in- 
strument, taken  by  themselves,  furnish  us  with  any 
correct  informniton  on  this  subject.  It  has  been  shewn, 
under  the  article  livoROMETRv,  that  these  indications 
are  of  no  us(;,  unkss  the  state  of  the  thermometer  at 
the  time  of  obacrvalioo  be  also  kaowiii  because  it  ia 
found  from  actual  experiment,  that  thoogh  the  absolute 
'Mtnr.ttty  nf  rr,r.i».i urc  iii  I'lc  atmot.phere  should  remain 
unchaiJitcd,  the  liy^runielcf  will  riiC  with  an  increase, 
and  fall  with  a  diminution  of  temperature.  When  the 
hygrometer  stands  at  sero,  or  when  the  wet  and  dry 
thermometers  indicate  the  aamo  temperature,  it  maf  be 
inferred*  whatever  the  tempemtnre  bOy  that  the  itmo* 
sphere  ia  eompletcly  saturated  with  moittoro;  but 
should  the  tcmpcrti  i:e  increase,  the  hygrometer  will 
also  rise,  and  can'iuLic  to  do  so  indefinitely,  with  every 
new  acctssujii  of  lust,  though  the  actual  quantity  of 
moisture  remains  undimiDished.  In  the  article  referred 
to,  a  formula  ia  given,  by  which  tho  laidleaitfoM  of  the 
hygrometer,  which  are  of  themaelves  vague  aiMl  with* 
out  wf  distinct  meaning,  may  be  convened  imo  pre- 
cise and  definite  expressions.  The  mr^t  impj'ta  it 
facts  which  may  be  deduced  froni  ilwi  JunuulLi,  ii  t  Uie 
three  following. 

1«(,  The  point  of  deposition.  It  is  known  from  the 
law  which  regulates  the  solution  of  water  in  the  atmot* 
pbere,  that  a  portion  of  air  holding  any  given  quamliy 
of  moisture  in  a  state  of  vapour,  will,  ircoolod  down, 
arrive  at  a  temp?  rat  tire  where  it  will  become  saturated, 
or  incapable  ol  dissolvmg  more  moisture  than  it  former- 
]f  contaiiwdi  and  comequently,  if  its  tempertture  b«  far- 
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ther  dimioishedi  it  will  bcgih  to  de  posit  a  portion  of  that 
moiMura  in  tlw  fnrin  of  dew  or  ruin.  The  tempertioro 
»t '  wbieh  it  beglin  to  do  so  Is  called  the  Point  of  Depori' 

tion. 

2rf,  The  acHial  qiiar.thjr  of  hiotsltirc  in  a  given  por- 
tion of  the  atiiiosplu  ri'.    This  (pi  wiijij  is  ex picsstd  by 
the  formula  in  (iccimal»  of  a  grain  in  one  cubic  incii 
but  as  the  fi-aciion  is  small,  we  have  expressed  it  in 
our  regiuer^  by  decimala  of  »  grain  in  100  cubic  inches. 

Mt  The  relative  humidity  of  the  stmoapbere.'  It 
vras  ob$(-i-ved  above,  that  in  the  hygrometcri  zero  ia  s 
fixed  point  denoting  complete  saturalion,  but  that  the 
acsic  txU'iitls  iipuitrdt>  iiult  fi^iitclj-,  or  in  other  words, 
.  there  IS  no  point  in  the  scale  which  at  all  temperatures 
denotes  absolute  dryness.  By  the  formula  iiliudid  to, 
this  defect  is  coinplcicly  remedied.  Absolute  moisture 
beiiig  deitoted  by  100,  and  sbto}vie''dr)ncst  by  0,  it 
nuiy  be  determined  what  intermediate  dcgi  cc  of  mois- 
ture is  indicated  by  any  given  state  of  the  hygrometer. 
T'li')  >-<  i"  {^c\  converting  an  indefinite  into  a  definite 
scale,  and  by  employing  100  to  denote  extreme  mois- 
ture, all  other  quantities  arc  expressed  in  hundredths 
of  whtl  would  produce  complete  sttunition.  These  three 
perticaltra  raaybo  iHustnted  by  thefiilioiring  example. 

Suppose  that,  at  any  ginn  hour  the  hygrometer 
indicates  30,  according  to  the  millesimal  scale,  and  the 
llitrmonicicr  in  Uic  sunt  circumstances  5  '  ;  rcquirrd 
the  point  of  deposition,  the  actual  quantity  ot  niuiiilii:c 
in  100  cubic  inches  of  air,  and  the  relative  humidity. 

By  applying  the  formula,  it  will  be  found  that  the 
point  of  dcptMtkn  is4C^.3  FMhrenhcit,  the  aetuei  qusn- 
lity  of  moisture  la  100  cubic  inches  of  air  O.I7t  of  • 
grain,  and  the  relative  humidity  T3  ;  that  is,  the  atmoi- 
phere,  in  these  circumstances,  contains  73  hundredths 
of  the  whole  ntuislurc  which  it  is  capable  of  holding  in 
solution  at  the  tempirjture  of  50.  and  which  amounts  to 
•  grain  in  1 00  cuHic  inches ;  and  if  the  tempera- 
tOK  were  reduced  v.  40°. 3.  the  hygtometer  would  sink 
at  the  wme  Ume  toti",  sfter  which  the  moietvre  would 
bei^  to  be  deposited. 

Let  us  suppose,  now,  (hat  the  hygrometer,  as  before, 
indicates  30,  bin  tliai  the  temperature  is  60.  In  'lu^ 
■  ca!>c  ibf  pciii  t  of  clfptjMlKir.  \>  iil  be  fi^uiid  lobe  53'^. 1, 
the  actual  quantity  ot  muiHtun  in  100  cubic  inchesO.369, 
vnd  the  relative  humidity  80.  Such  are  the  diiTcrent 
degrees  of  moisture  which  imy  ■cltwlly  exist  In  the  at- 
mosphere, while  the  hygrometer  Mands  at  the  same  point. 

\\c  art  aw  JVC  i!i  it  the  labour  and  dtfliculty  of  c  ilcu- 
latitig  the  result  oi  each  !(ingle  observation  may  be 
urged,  and  indeed  will  piob^bly  operate,  against  the 
gvnerd  use  of  the  forniula.  This  objection,  however, 
it  is  to  be  hoped,  will  soon  be  in  a  gn  ui  measure-  re- 
Diovedt  by  the  lalmurs  of  the  same  individual  to  whom 
the  scientific  world  is  indebted  (or  the  original  and  pro* 
foun.;  spctuiatiuiis  of  the  anirtc  alhuicd  to.  Mr.  An- 
dtisoii  p!')))Oses  10  constrULl  a  table,  in  wliich,  tiDrn 
Iht:  inilicaiioiis  <if  the  h\ omi-lcr,  in  any  given  s'.alc 
of  the  liiermornctcr  and  barometer,  the  three  facts  stat- 
ed above  may  be  found  by  ins|>ecdon.  In  tbb  table, 
we  believe,  the  indications  of  the  hygrometer  are  to  be 
enprcaaed  in  degrees  of  Fahrenheit  instead  of  the  mil- 
lesimal scale,  and  the  calculati.  n'>  ure  to  be  adapted  tn 
differcni  heights  of  the  baronuicr.  In  a  table  which 
we  have  con-itrucud  from  the  same  formuKt,  wc  have 
rciHined  tlic  nulli  sinul  division  of  the  hygrouicterf  and 
adi-pted  the  wl  rd-  <  alculaiuin  lo  one  state  of  ilie  baro* 

meter,  vis.  99.640^  which  we  found  to  be  the  mean 


height  at  the  place  of  observation.  The  results  are 
perhaps  as  near  the  truth  as  the  naturtf  of  the  subject 
requires ;  and  at  all  events  the  errors  arising  from  the 
fluciuationsof  the  harometcr  cannot  materially  affect  the 
annual  mean.  They  arc  so  inconsiderable,  indeed,  as 
seated)  lOiifTi.ct  the-  accuracy  even  ul' j  Single  obscrva* 
tlun,  ti%  IS  evident  ituin  the  tullowinj^  example. 

Suppose  that  on  two  diflcrent  occasions  the  hygro- 
meter indicated  30*  «nd  the  tliermoroeter  Sff,  but  that 
the  ttarometer  in  the  one  case  stood  at  SO  inches,  and 
in  the  other  at  S9.  Ay  the  furmulu,  the  quantity  of 
moisture  in  tOO  cubic  inches  of  the  aimubphcre  ex- 
prc-ssed  in  dccinuls  of  .1  utnin,  is. 146,  «Imu  the  baro- 
ni<  tcr  is  at  3n,  mni  .144  Moen  it  is  ai  3'^,  being  a  dil- 
fcrcncc  uf  only  002.  cui  responding  to  a  flucuiii.m  of 
one  inch.  A  taulc,  therefore,  calculated  lor  the  mean 
height  of  the;  bdronifter,  will  be  sufliciently  accurate  ibr 
all  meteorological  purposes. 

It  was  inferred,  ft  O'li  the  principles  inTcitlgated  in 
the  siticle  li vciROMbTRT,  lh.it  the  mean  f|UJnlily  cf 
niouturc  in  ilic  at  nospncic  on  any  given  day,  wtil  cor- 
respond nearly  with  what  would  produce  compWte  sa- 
turation at  the  minifnuin  temperature  of  that  day ;  and 
this  conclusion  Was  verified  bf  a  reference  to  mctcvro- 
logical  observations  (or  iSlS.  From  aecidemal  cir« 
eumstanccs,  it  cannot  be  expected  that  this  coincidence 

should  l.ikc  |)1ji  e  evci  v  .  but  it  was  found  10  I-.old 
ver  y  ni  ;»i  ly  in  the  incauii  <jI  the  whole  year,  and  j»  lar. 
tiler  cnnfiriiicl  by  the  fulloning  observations  for  1818. 
The  last  three  columns  contain  the  mean  results  of  10 
morning  and  evoning. 


Honths. 

Mean  Mc 

iiiinuin 
Tempera- 
tare. 

Mc«n  Point 
ot  Di:|>o. 
kiti^n. 

tin  nl 
VIoikt  in 
IUI>  cub. 

ilicllrii 

KeUlirr 
HuraiUitv, 

J  inusi  y, 

32.1 

32.0 

.US 

86.0 

February, 

3u  8 

.135 

84  0 

March, 

31.8 

29  5 

.134 

77.5 

April, 

54  0 

28.9 

131 

68  4 

May, 

43.y 

4j  9 

-200 

83.6 

Juitc, 

iO.2 

.iSS 

73.7 

July, 

53.1 

aso 

368 

81  0 

Augtist, 

4'.'.  1 

48  0 

328 

76.3 

Srjjtcmbcr, 

46.5 

4i.9 

.213 

80.O 

October, 

46  9 

4?.l 

.222 

87.1 

November, 

42.9 

430 

.194 

88.3 

December* 

338 

34  3 

.145 

b6  3 

Means* 

41.3 

40-4 

.I8« 

^6.9 

ThA  difference  between  the  point  of  deposition 
and  the  minimvm  temperature,  in  the  shove  table, 

scarcely  ever  amount!)  to  a  degree,  except  in  the 
moiiihs  of  March  and  April.  In  the  latter  it  amounts 
lo  5°  ,  but  this  exception  from  the  general  rule  may  be 
easily  accounted  for,  from  particular  circumsuinces. 
During  that  month  the  wind  blew  almusi  constanilj 
from  the  nonl>>eatt,  ao  that  a  continual  influx  took 
place  of  dry  cold  sir  from  the  northern  regions.  This 
r.ir,  having  its  temperature  incrcnscd  Ijv  .i;)pr  iaehiii<  a 
v  ai  mcr  climate,  ac<|uired  :iUoa  grt.ue  r  cap.icity  fur  (lis- 
solvinij  inoihture,  and  thus  augmented  the  drinc-.,  cf 
the  atmosphere  beyond  what  is  natural  to  this  climsle} 
while,  by  the  continuance  of  thr  wind  from  tiu-  same 
quarter, «  new  wave,  as  it  were,  ftowcdia  betDretbepre* 
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ceding  one  rouM  receive  any  teoMble  engntentetion  of 

hunii'iity.  A  situilar  depression  of  the  point  of  deposi- 
tion below  the  miriiiMini  ttmpcraiurc,  aiul  mlsiiii;  iVoin 
the  same  cause,  look  place  in  April  1817.  During  the 
presf-nl  year  (1819)  the  greatest  di-prt-ssion,  amounting 
to  3^.3,  heppciKa  ti>  liie  montb  of  May,  chiefly  with 
cest  winds.  In  e«iwrel  the  difference  does  not  emoiiot 
to  •  dei^e. 

We  hate  not  thought  it  necessary  to  detail  nt  length 

our  ob^rrvatioiis  with  the  hyfrromcter  i'ui  ilic  I  uir  years 
ptcccuiiiK  1816.  In  general  the  appiicauon  of  Mr. 
Audersoti's  lui  nulla  to  these  observations,  gives  results 
corresptMktliii^  nearly  with  those  slated  in  the  above 
tabic.  It  would  appear,  therefore)  that  at^  tlae  plaee 
wiicre  the  above  cxperimente  were  made,  the  atmos- 
phere, in  its  nuan  state,  at  10  morning  and  evening, 
Cuiitains  I'.Ijoiil  18  grains  Tioy  In  l<.n  ihousanrf  cubic 
iticlics,  litinv;  ti^hij  hutHii'toHis,  or  lour-fitiiis  o)  what 
wuultl  pit,iliicc  c'iroplcie  >>auirauon.  A  series  of  siuii- 
iav  observations  utmer  other  latitudes,  and  at  different 
clevatioosi  is  still,  itowevcr,  a  desideratum  in  meteoro- 
logy ;  and  till  tltia  be  aupplied^  it  would  be  premature 
10  pronounce  with  conSdeoce  on  any  thing  that  has 
yet  bctn  srivanced,  respecting  the  law  of  aqueous  so- 
iulinn  ill  I  he  atmosphere.  At  the  same  liine,  it  is  not 
too  in  lie li,  \vc  think,  Ut  liopii  that  M  r.  AmcIitsoh's  rc- 
searcliis  on  this  interesting  branch  of  science  will, 
whco  better  known,  lead  to  the  discovery  of  some  tm- 
periam  facts  oo  the  ibrmaticn  of  clouds*  the  production 
efrsio,  and  other  attneephertcal  phenomena. 

The  most  satisfactory,  nnd,  at  prcsci.t,  (generally  ro- 
cctved  theory,  on  ihe  Im  lucuiioncci  sulijccls,  (the  for- 
tnation  cl  clouds  nnd  the  pruduclion  of  rain)  is  thai 
proposed  by  Dr.  James  Uution,  and  first  published  in  the 
PhUotoftMtal  JVantaeliimt  ^  B^atwgh  in  1784.  In 
this  theory  the  author  Mippoaee,  what  has  since  been 
ntisfaetorily  proved,  that  the  .diltolting  power  of  air, 
or  its  rapaciiy  for  holding  water  in  a  state  of  v»pour, 
increai>e5  in  a  ^^rcjier  ratiii  than  its  temperature.  From 
the  CX|>C!  iiiKius  ol  Saussurc,  awd  olheis  who  have  suc- 
cci'dcd  him  in  hygromcirical  researches,  it  appears  that 
wliile  the  lempMMure  rises  in  aritbowtlcal  progression, 
the  dissolving  power  of  the  air  increases  nearly  in  geo- 
■medical  progression.  This  partkularrelellon, however, 
is  rio!  neccbsary  to  ihc  truth  of  the  ttieory  in  question, 
which  mjuirts  only  ibal  the  hvimidiiy  which  the  air  is 
J'jIc  (o  contain  increase  in  n  greater  r.\iio  than  the  tem- 
perature. This  being  admitted,  it  follows,  that  wheu 
1*0  portioM  of  air,  of  dilTercnt  temperattlrcs,  and  botji 
<oiiibiniug  as  muoh  humidity  as  thef  are  capable  of  dis- 
solving  at  these  temperatures,  are  mixed  together,  the 
joint  rjuanliti^s  of  moisture  in  the  two  portions  vrill  be 
greater  than  the  air,  after  inlcrmixuirc,  is  able  to  dis- 
solve; and  con<»equently  a  portion  of  ihe  humidny  imisi 
be  condensed  or  precipitated.  This  will  appear  evident 
final  the  fellowiog  geometrical  representudon. 

Lei  the  points  A,  B,  C,  D,  (Phic  CCCLXXIV.  Fig. 
9.)  in  the  line  AD.  prcicni  (iifr<  rcm  iemper;iint c-s,  uod 
the  perpendicular^  .\o,  U6,  Cr.  J)i/,  the  qu.^ntit  its  of  hu- 
midity which  the  air  til  these  temperatures  can  hold  in 
solution.  From  b  and  c  draw  the  lines  b  r /and  c  5- par- 
allel to  AL>,  then  C  eand  D/will  be  each  equal  to  B  A, 
inAfg  to  e  r;  aho«r  and  j'tfwlll  represent  the  in- 
cii  asicl  (  issolvini^  powci  oF  the  uir cot  1  ts|)onding  tothc 
ijicr<.  ^'Cil  tempt  raiiiri  s  IK"  and  CI)  Bui  according  to 
the  thtdry,  the  fonm  r  incre  ases  in  a  greater  ratio  than 

the  latter  ;  aod  coascguently,  if  CD  be  equal  to  BCi  g  d 


will  be  greater  than  e  r.  Suppose,  now,  thai  equal  por> 
tions  of  air,  at  the  temperatures  {}  and  D,  and  both 
saturated  wi.h  moisture,  are  mixed  togethci' ;  then  the 
teiuperaiure  oi  the  mixture  will  be  the  mean  between  B 
and  D,  in  this  case  C,and  the  portion  at  B,  by  having  its 
temperature  raised  to  Ct  will  be  able  to  dissolve  et 
more  ntoisiure  th«o  it  did  before,  while  the  portioii  at 
1),  by  having  its  temperature  reduced  to  C,  will  dissolve 
^dless  than  it  did  at  its  original  temperature.  Bat  it 
was  shewn  dial  g  d  \i  greater  than  e  e\  ihcrctorc  ihe 
quiintity  of  mointure  which  the  two  portions  ol  air  held 
in  solution  in  a  separate  state,  is  grc^kter  ilian  what  they 
are  capable  of  dissolving  after  they  are  mixed,  and  coo- 
sequeotlf  a  portion  of  their  humidity  must  be  deposited 
by  the  mixture.  This  portion  is  obvioualy  equal  to  the 
difference  between  e  t  and  g  d,  or  atg  </— e  c. 

From  Ihc  relation  which  the  perpendiculars  bear  to 
one  another,  it  is  evident  that  the  line  passing  through 
their  extremities  must  be  a  curve,  convcK  towards  A  D, 
and  assuming  what,  from  experiment,  seems  to  be  nearly 
Ibe  fact,  that<he  dissolviag  power  increases  in  a  geo- 
metrical, while  the  temperature  increasea  io  an  aritb- 
medcal  progression,  it  will  be  a  logarithmic  curve.  The 
knowledge  of  this  fact  enables  us  lo  assign,  in  certain 
cases,  a  precise  value  to  the  quantity  deposited,  or  gd 
€.  PoT}  from  the  nature  of  the  figurof  we  bava 

i-ctrDof— Ce 
e  c=C  c— B  » 

and  subtracting  these  cquations,5'rf— <c«"Drf— JC<4» 
B  AssD  d+B  a  C  r.  But  C  c  being  a  mean  propor- 
tional  between  B  6  and  D «/,  C  r  —  %^  B*  x  D  di  there- 

hregil  —  cc  =D<<-fB*  — a^iid  xDd.  In  general, 
let  M,  m,  represent  the  quantities  of  moisture  which 
two  portions  of  air,  at  different  temperatures,  can  bold 
in  seliitlonf  when  completely  saturated,  and  let  theaa 
portions  be  mixed  together  in  equal  ciuantlties,  so  that 
the  temperature  of  the  mixture  may  be  the  mean  of  the 
two  temperatures,  then  the  quantity  deposited  will  be 
equal  t» 

M+m— -Sv/ Mm. 

This  quantity,  or  gd — ec,  i.i  y  also  be  represented 
geomeirically.  Thus,  join  bd,  pr  Ju:!  C  .  nil  it  meet 
6  d  in  A,  and  draw  />  <  parallel  lo  c  g  or  .^D.  Then  the 
tri«ngles  b  eh,  hid,  arc  obviously  similar  and  equal,  and 
eAmtld.  Also  ftecA,  and  consequently  fdaweA-f  A e 
«re>|*9eiL  "Aerebra  the  quantity  deposited,  or  fif 
— >eewScA. 

But  a  deposition  of  moisture  nuy  take  place,  even 
though  the  portions  of  air  are  not  both  saturated  be- 
fore intermixture.  The  quantity  deposited  will  be  less 
indeed  in  proportion  to  the  distance  of  the  air  from  the 
poini  of  aaturation }  but  still  a  depoeitioD  will  uka 
place  so  fang  aa  the  moisture  contained  in  both  pordona 
at  the  temperatures  B  and  D,  is  greater  than  2  C  c. 
Thia  conclusion  may  also  be  deduced  from  the  table  in 
the  article  IItobombtrt,  §  39  Thus  let  3u®  and  50' 
be  the  temperatures  of  the  two  portions,  and  let  each  be 
1°  from  the  point  of  saturation;  then  the  actual  quan- 
tities of  moisture  contained  in  both  will  be  '0O«S89.J> 
•90I335B-003634  grs.  or  -001918  grs.  in  one  cubic  inch. 
But  a  cubic  inch  at  (the  mean  tempera' u re  of  the 
mixture,)  can  dissolve  only  "OOirsS  grs.;  and  conse- 
quently -oor,:,  grs.  will  he  deported  bf  each  cubic  inch. 

Sec  ^  9  .  of  the  same  article. 

It  appi  ars,  from  the  table  now  referred  to,  that  when 
the  tciaperaiurc  iacreaaoa  in  arithmetical  pn>greaiioa» 
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the  dissolving  power  increases  somewliai  fasttr  than  in 
a  geomcirical  progression.  Tou&acubic  iDch  of  air  at 
30°,  when  saiurHicd,  holds  in  solution  "OOISTTSS  gr. 
and  at  50°»  -003467 1 4  gr.  if  th«  aolviog  power,  thero- 
tore,  laereawd  in  n^umvtrical  progretsiom  a  cubie  Inch 
at  40°»  when  saturjted,  ought  :o  dibsclvc  only  '001775 
gr. ;  bui,  by  liic  lablc»  it  is  iouuii  lo  dissolve  ■cx)l7b2 
gr.  being  OOonoT  gr.  greater.  This  small  difltrence, 
however,  does  not  at  all  aH'cct  the  illustraiioD  ot  the  ge- 
neral principle  given  above. 

Wlwn  diwtrent  peniiona  of  tlie  atoioqthera  art  iatar- 
mixed,  ao  as  to  produce  a  deposition  ofnMNMiirc,  the 
consequence  will  bt,  tlie  foirTiation  of  a  cloud.  This 
cloud,  from  iu  incrcabcd  spccihc  gravity,  will  have  a 
tendcticy  to  sink  downwanU ;  and,  were  the  lower  stra- 
ta of  the  atmosphere  of  the  same  temperature  with  the 
cloud,  and  saturated  with  moisture,  it  would  continue 
to  dsMcnd  till  it  reached  ibe  anr&caof  tbe  earth  in  tha 
fcrm  of  rain,  or  what  la  cmnroenly  called  ulit.  In  ge« 
Mcral,  however,  tbe  cloud  iu  its  descent  passes  through 
a  warmer  rcf^ioti,  where  the  condensed  moisture  again 
pas'jcs  ihiu  vapour,  and  conscquciuty  ascends  till  it 
reach  a  icuipb-rature  sufficiently  low  to  rccondenso  it, 
wbeo  it  will  begin  again  to  suk.  This  oscillation  will 
continue  till  the  cloud  settles  at  die  point  whepa  tbe 
temperatvra  and  htinddity  are  such,  as  that  tbe  ceo- 
densed  moisture  begins  to  be  dissipated,  and  which  is 
found,  on  an  avenge,  to  be  between  two  and  three  miles 
above  the  surface  of  the  earth. 

VVlif  n  the  coTidensation  of  moisture  is  rapid  and  co> 
pious,  there  appears  to  be  no  reason  to  doubt,  that  rain 
wiU  be  imioediaiely  produced.  Some  phikMMhers,  in- 
deed, have  maintained  that  soeb  a  cendenaaiioo,  how> 
ever  rapid,  never  can  produce  any  thing  but  a  cloud, 
and  that  the  production  of  rain  is  the  consequence  of 
cLM  tain  electrical  processes  that  afterwards  take  place 
among  the  minute  particles  of  which  the  cloud  is  com- 
posed.  That  electricity  is  a  frequent  and  a  powerful 
agent  in  the  formuioa  of  rain,  is  estranaalf  probable, 
but  that  It  ia  in  all  casea  esaeotial  to  Cbai  phenomenoa, 
appears  to  us  to  be  a  gratuitous  assumptioo,  which, 
however  ingeniously  supported,  is  still  destitute  of  sa- 
llsbctory  proof.  The  well  known  fact,  that  the  rain 
which  accompanies  a  thunder  storm,  is  more  copious 
than  in  any  other  circumstances,  is  evidence  sufficient 
that  it  is  frequently  modified  or  increased  bjr  tbe  in- 
fluence ef  elecuicitf  ;  but  thia  ia  all  that  ia  certainly 
known  upon  tbe  aubject,  and  we  deem  it  tinnecesaarjr, 
therefore,  to  enter  on  any  particular  examination  of  the 
hypothesis,  ihal  the  particles  of  moisture  in  a  cloud  are 
held  Bt  a  distance  from  rach  other  by  certain  electrical 
atmospheres;  and  that  it  is  only  by  the  removal  of 
these  that  the  particles  unite,  and  form  drops  of 
rain. 

It  is  evident  that  the  mixture  of  difierent  portions  of 
the  atmosphere,  to  which,  in  the  preceding  remarks,  we 
have  ascribed  ihc  production  of  rain,  must  be  greatly 
promoted  by  uppi^site  currents  of  wind.  These  cur- 
rents are  themselves  produced,  chiefly  by  the  unequal 
dislribulion  of  beat,  which  disturbs  the  eouilibriupi  of 
the  BUaoapfaem.  When  a  coluflui  of  air  k  Mated  above 
the  temperature  ot  an  adjacent  colomn,  it  has  a  ten* 
dency  to  rise,  in  consequence  of  iu  diminished  specific 
::r  iv.iy,  while  the  colder  air  flows  Into  supply  its  place. 
Upon  this  principle,  it  might  be  expected,  what  is 
found  actually  to  take  place,  that  the  colder  air,  from 
the  poles,  is  coDtinoalljr  displscbg  the  warmer  and 


lighter  air  of  the  equatorial  regions,  ilus  jii-o<luciiig  a 
coosunt  current  near  the  surface  of  the  earth  from  the 
pole  towards  the  equator.  To  supply  the  place  of  the 
air  thus  carried  away  trcm  tha  poles,  an  opposite  cor* 
rent  man  flow  in  the  higher  regions  of  the  atmosphere, 

frrim  the  equator  towards  the  p-li  ,  .'.In; re  tl'.c  air  has 
us  temperature  reduced,  at  the  a&mi.  uuic  Uiai  me  air, 
by  which  it  was  displaced,  has  its  temperature  elevated, 
so  that  the  circulation  is  constantly  kept  up.  This  ten- 
dency to  an  interchange  of  air  between  the  warmer  ai  d 
colder  rcgioos  (rf  the  globe,  coaibiaed  with  the  diurnal 
revolution  of  the  earth,  produces  that  constant  current 

in  'J)f  nei;:?! bonrhorr;  nf  -.he  rquator,  which  is  called 
the  trade  wind,  and  wnicii  wiii  be  considered  at  greater 
Icngtli  under  the  article  Physical  Ueooraphy. 

The  wisdom  and  beneticence  which  this  consiitatioa 
of  things  displays,  appear  in  the  prevision  which  la 
hereby  made  htc  oiederatiog  the  extremes  of  heat  and 
cold  in  diflbrent  climates,  as  well  as  producing  the  rain 
that  is  necessary  forthc  purposes  jf  vli-l  tii;a:i  Were 
the  surface  of  the  globe  uniforn  ly  ^jmoo  h,  And  every 
where  equally  suscepii'.ie  <.\\  t:it:  iiri pri: s  urns  of  heat 
and  colli,  the  circulation  in  the  atmosphere  would  pro- 
bably suffer  no  interruption,  nor  be  liahla  to  any  irregu- 
laritiea.  Tbe  variatioaa  ef  tlw  baiemeier  wouki,  in  that 
case,  be  very  small,  aa  they  are  fiiuad  to  be  b  tbe  e<|ua* 
torial  regions,  where  tbe  circulation  of  the  atmospheri- 
cal currents  is  most  steady  and  rain  would,  iu  all  pro- 
bability, fall  only  lo  Ldin  {>criods,  and  after  long 
intervals.  As  the  globe,  however,  is  actually  consti* 
tuted,  the  inec^ualilies  of  its  surface,  the  difierent  capa- 
ciUaa  which  diffhrent  parts  of  thataorfiue  have  tor  ab> 
aothing  or  communicating  beat,  and  other  disturbing 
causes,  produce  frequent  and  considerable  irregularities 
in  the  direction  and  force  of  the  great  atmospherical 
current,  and  thus  give  rise  to  the  variety  of  winds 
which  is  found  to  take  place  above  the  30P  parallel  of 
latitude.  Aa  the  upper  current,  or  that  which  flows 
from  the  equator,  is  all  directed  nearly  to  one  point, 
vis.  the  pole,  Iu  velocity  must  be  increased  as  it  ap> 
proaehea  that  pmnt,  and  consequently  the  effecu  of  the 
distorbini;  causes  must  be  greater  in  the  higher  Tad- 
tu(!L5  than  nearer  the  equator;  an  inference  wliich  is 
fully  conhrmeil  by  observation.  The  range  of  the  ba- 
rometer, which  may  be  considered  as  expressing  the 
amount  of  the  disturbing  force,  is  found  to  iocieaae 
with  the  diaianee from  ^  equator;  bottiMtthe  quan- 
tities of  air  trai^orted  by  tlte  two  cucrema  we,  imm 
the  whole,  equ^is  ohvloos-from  the  remarkable  met, 
thr.t  ;Iu-  mean  hciglit  of  the  barometrical  column,  mak- 
ing allowance  for  diflTerence  of  tcmperaiure  and  eleva- 
tion, is  nearly  the  same  in  all  latitudes,  where  it  has  yet 
been  observed.  It  may  be  supposed,  therefore,  that 
the  plane  which  separates  the  two  currents  will  be 
nearly  at  that  elevatioa  above  the  level  of  the  aea, 
where  tbe  barometer  would  sand  at  half  ha  mean 
height,  and  that  hero  f!or.i!s  are  most  likely  to  be  form- 
ed, from  the  contact  ol  iwo  portions  of  air  of  different 
temperatures.  This  also  is  confirmed  by  observatioo  ; 
the  height  at  which  the  barometer  would  stand  at  Is 
inches  being  about  S.4  allea,  or  nearly  the  average 
height  of  the  clouds. 

The  Influence  of  dlflbrant  currents  of  air  In  produc- 
ing rain,  is  demonstrated  by  a  great  variety  of  pheno- 
mena. In  this  climate,  diy  weather  generally  prevails, 
either  when  the  atmosphere  is  in  a  settled  state,  or 
whan  the  wind  blows  steadily  from  the  same  point- 
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On  the  other  h  \v.?..  n  change  of  wind  is  almost  always 
accompanied  with  rain ;  and  if  these  changes  be  fre> 
queni  and  npidi  heavy  showers  ^ii  r  the  consequence, 
lo  the  tropical  climates,  the  rainy  seasons  may  gene* 
^  rally  be  predicted  with  the  greatest  precision,  as  they 
•re  feuad  anUban^  to  let  n  with  the  attn'a  appcwch 
U>  tbc  aenhb,  wlicii  tb*  windi  become  wfaible,  or  with 
the  change  of  the  moDSOon,at  which  time  the  heaTicst 
nins  fall,  la  exiensiTe  inland  plains,  where  there  is 
nothing  to  promote  the  mixture  of  diBcrent  currents  of 
airt  and  where  eraporation  docs  not  furnish  moisture 
enough  to  bring  the  atmosphere  to  the  point  of  satuim* 
tlon,  it  seldooi  nine;  vbile  in  iDounteinoua  couotriesi 
especially  in  the  Aelg-hboorhood  of  the  aea,  It  fainafre* 
qucntly. 

Where  there  are  so  many  irreKulariiies  to  be  taken 
into  the  accouiu,  it  svems  impossible  to  calculate  with 
any  thing  like  precision)  the  quantity  of  rain  that  may 
beespeetedto  frllet  any  given  place  in  the  course  of 
«  year.  That  qamtiiy >  indee4»  natt  obvioualy  bear 
smae  retuioo  lo  the  Mittwe  whlebi  at  the  average 
ttmpcraiurc  of  the  year,  can  b«  held  in  solution  in  the 
atmosphere,  compared  with  the  yearly  evaporation; 
and, upon  this  principle,  approximation  to  the  depth 
of  rain  for  every  fifth  parallel  ot  Uiitude,  has  been  given 
under  the  article  Hyqrokbtbt.  The  resulu  in  that 
nhlet  bowcvert  noat  he  cooaidered  at  ezdnding  the 
Inegalatitles  ariaing  fron  kical  d*cuiiHiancet»  hm  Gao> 
not,  therefore,  be  expected  to  give  a  very  near  ap* 
proximation  fur  particular  places ;  but  it  may  be  inte- 
resiirj^;  \(>  ntquirv,  huw  fai  it  coiacMea  wJth  actnal  oh* 
acrraiion  in  our  own  climate. 

From  a  veryeaWMive  collection  of  iacta,  Mr.  Dalton 
SMuid  that  the  aveMK*  ■oanal  qoaoii^  of  rain,  for  30 
pheea  in  England  aiM  Waloi}  awMUti  to  sa.9  ndiee» 
the  grc&test  bcini;  67.5  inches,  at  Keswick  in  Cumber* 
land  ;  and  ilie  least  19.5  at  Upminster  in  Essex.  This 
arcrage»  however,  is,  on  various  accounts,  greatly 
above  the  truth.  Of  the  30  places  where  the  observa* 
tions  were  made,  8  are  in  Cumberland,  3  in  Westmore- 
landtand  S  ia  ijiocaahire;  the  countiea  where,  of  all 
oiher*»the  qmmity  effete  might  bo  expected,  and  la 
aeiuilty  found  to  be  the  greatest.  Mr.  Dalion  indeed 
has  made  an  allowance  for  the  excess  arising  from  this 
circumstance, by  taking  a  mean  of  the  different  places 
in  the  same  county,  and  then  an  average  for  all  the 
coontics,  %rhicb  reduces  the  general  mean  from  35.3  to 
S).S  iiicb«ti  but  we  are  inclined  to  think  that  even 
thia  is  too  bigli  an  average  for  the  Whole  of  EoKltiid 
and  Wales.  Of  the  30  counties  where  the  places  rc- 
fierred  to  by  Mr.  Dalton  are  situated,  13  are  maritime  ; 
yet  notwithstanding  this  great  proportion  of  counties 
where  the  atmosphere  is  most  likely  to  be  humid,  there 
are  16  of  the  whole  30  places,  where  the  quantity  of 
nia  ia  below  30  iochca.  Had  the  obaervaUoae  been 
made  at  equal  dunncM  over  the  whole  eonmry *  ft  ia 
probable  il»at  tbc  general  mean  would  be  considerably 
below  this  last  quantity.  Taking  the  mean  latitude  of 
England  and  Wales  at  524°,  the  average  yearly  rate  bf 
the  table  aHadedto  above,  should  be  23. S  inches. 

We  hove  found  from  our  own  observations,  that  the 
•aanal  qnanti^  of  rain,  ia  latitadc  and  in  a  sito- 
ttloo  not  Hkely  to  be  mticb  alTeeted  by  focal  cirenm* 
stances,  is,  on  an  average  of  6  years,  commercing  with 
1813,  53  7  inches  ;  and  leaving  out  the  years  1817  and 
1818.  wiien  the  quantity  of  rain  was  unusually  great, 
the  average  is  31.8.   By  tbeuble  it  should  be  31.  At 


another  place,  under  the  same  latitude,  bat  in  the  im- 
mediate vicinity  of  a  hill  6  or  7  hundred  feet  in  height, 
the  average  depth  of  lain  for  the  tamo  m  yean,  is 
about  35.5  inches. 

A  question  baa  KMnetimes  been  agitated  reapeetteg 
tho  comparative  qaanttties  of  rain,  that  fall  at  the  svm> 
mit  and  base  of  a  hill.  It  appears  from  experiment, 
that  a  rain  gage,  placed  near  the  surface  of  the  earth, 
collects  a  greater  quantity  of  rain  than  one  elevated 
above  it, and  the  difl^i  Liice  has  been  generally  ascribed 
to  the  influence  of  the  wind.  It  has  also  been  sup- 
pmed,  that  independent  of  this  cause,  the  quantity 
imist  be  greater  below  than  above,  owiag  to  the  gradwd 
aeoraralanon,  and  cooeeqnent  enlargement  of  the  drops 
in  their  desccr.t  through  the  atmosphere.  NV,w  there 
are  only  two  cisci  m  which  it  appears  thuU  tlm  can 
take  place;  ei',l,er  when  the  atmrisjihcrr-  "h ri:iuiMi'"*ut  is 
saturated  with  moisture,  or  when  ibc  temperature  of 
the  rain  is  so  low,  as  to  reduce  the  air  with  which  it 
comes  in  cooiact  ia  iia  descent,  to  the  point  of  deposi- 
tiao.  There  Is  reason  to  doobt,  however,  whether 
these  cases  occur  generally  or  even  frequently.  Wfl^ 
have  often  observed  the  hyii^romctcr  during^  a  heavy 
and  even  long  continued  raiM,  inuirijte  fi-orn  5  to  10 
degrees  of  dryness,  so  that  instead  of  increasing,  there 
ia  reason  to  believe  that  the  drops  sometimea  Ottdnish 
on  their  appioach  to  the  earth.  But  whatever  may  be 
the  caose  of  the  dMhrenee  between  the  Indieadona  of 
two  rain  gages  placed  at  diflerent  altitudes  above  the 
same  plane,  there  can  be  little  doubt,  thst  the  quantity 
of  uin  which  fails  on  the  summit  of  a  hill,  is  greater 
thaji  what  falls  at  the  base,  and  that  the  difference 
is  easily  accounted  for  from  the  well-known  fact,  that 
the  nin^us  or  rain-clmidt  aa  well  as  fogs  and  mists,  is 
often  attracted  by  nuMmtuaa,  and  la  seen  to  rest  upon 
them,  while  there  is  little  or  no  rain  below.  This,  of 
course,  supposes,  that  the  bill  is  of  considerable  height 
and  magnitude,  and  that  the  observation  in  this  case 
holds  true  is  .fully  established  by  the  following  facts. 

In  the  neighbourhood  of  Kinfaun's  Castle,  a  rain« 

£ge  ia  placed  on  the  anmmit  of  a  hill,  600  feet  above 
9  level  of  dim  sea,  and  another  In  the  garden  at  the 
base  of  the  hill,  about  30  feet  above  the  sea.  The  foI» 
lowing  are  the  annual  results  of  the  two  for  five  years : 


Taam. 

BillCtaflS. 

Garden  Gige, 

In.  Dec. 

In.  Dec. 

lau 

33  .84 

20  .05 

1815 

45  .70 

24  .20 

1816 

52  .43 

34  .95 

1817 

44  .40 

31  .01 

-1818 

31  .10 

28  .07 

Means. 

41  .49 

35  .66 

No  part  of  the  above  diifcrence  can  be  ascribed  to 

any  thing  in  the  situation  of  ihc  c^ardcn  gage  but  its 
being  lower  down.  It  is  folly  exposed  to  the  rain;  and, 
as  the  best  proof  of  this,  it  is  only  necessary  to  remark, 
that  its  average  amoont  for  six  years  is  about  two 
nehes  greater  than  that  of  another^  sitnated  fo  so  open 
country,  at  the  distance  of  about  a  mile. 

When  clouds  arc  formed  at  an  elevation,  where  the 
ttmperalure  is  below  32°,  the  particles  of  moisture  be- 
come congealed,  and  fall  down  in  the  form  of  snow  or 
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hail.  If  the  lempetatuic  of  the  lower  regions  of  tlic 
atmosphere  be  much  ubuvc  32*,  it  will  sometimes  hap- 
pen ih:u  I  he  snuw  is  again  di^solvtd  Ijcforc  it  rciiclies 
the  earth;  but  hail,  from  iii>  greater  !>olitlity,  as  well  as 
more  rapid  descent,  frequently  arrives  at  tlte  ground  in 
it*  c«Dg««led  8t«t«  even  during  Uie  aammsr  moatba. 
There  can  be  do  doabt  that  die  moisture,  of  which  hul 
consists,  had  been  collected  into  large  drops  of  rain 
picviuus  to  its  bcin^  <  uiij^ealed ;  and  Mr.  Leslie  has 
pro|)()bcd  an  cxpbiiauoii  of  ihc  manner  in  wliich  the 
coogclaiioii  takes  place.  "If  we  examine,"  says  he, 
**the  structure  of  a  hail-stone,  we  shall  perceive  a 
toowy  kernel  iocaaed  bjr  •  harder  cruau  It  haa  very 
nearly  the  appearance  of  a  drop  o!  waur  suddenly 
frozen,  the  particles  of  air  being  driven  from  the  sur- 
face towards  the  centre,  where  they  fohn  a  spongy 
texture.    This  circumstance  suggests  the  probable  ori- 

Sin  of  bail,  which  is  perhaps  occasioned  by  rain  falling 
irough  a  dry  and  very  cold  stratum  of  air."  He  then 
pfoceeds  to  point  out  a  method  of  putting  this  theory 
to  the  test  of  experiment;  butt  in  ncl|  it  baa  been 
ready  confirmed,  by  the  process  of  freesiog  water  un- 
der the  receiver  of  an  air-pump. 

From  all  that  has  been  staled  on  the  foiiuatioii  of 
clouds,  and  the  production  of  rain,  wc  are  naturally  kd 
to  remark,  that  however  important  may  be  the  facts 
which  meteorological  researches  arc  in  time  likely  to 
4iKioee«  there  b  but  lit|le  probability  of  our  ever  hebg 
able  to  predict,  with  any  thing  like  certainQT  in  every 
caae,  the  approach  of  the  most  common  and  amiliar  of 
all  ain»osphe ileal  phenomena.  By  llie  extended  use  of 
the  hygrometer,  wc  may  discover  a  great  deal  more 
than  we  yet  know  of  the  state  of  the  atmosphere  licar 
the  surbce  of  tbo  c&nh ;  but  we  cannot  from  this  infer 
any  thing  with  eertably  regarding  the  processes  that 
•re  gmng  on  in  the  region  of  the  cUNul*f  or  anticipate 
the  nature  and  extent  offoiure  changes  in  the  weather. 
We  have  repeatedly  rcmat'ked,  in  the  course  of  our  ob- 
servations, a  heavy  and  loug  continued  fall  of  rain, 
commencing  a  lew  liours  after  the  hygrometer  had  in- 
dicated an  unusual  degree  of  dryness  in  the  lower  ai- 
moaphere ;  and,  00  the  contrary)  the  air  peering  from  a 
atate  of  almoM  complete  saturation  to  preat  diyneaa 
without  any  rain  at  au.  The  barometer  is  the  only  in> 
strumcnt  by  which  distant  changes  in  the  atmosphere 
can  he  detected  ;  but  as  its  fluctuations  merely  give  u» 
notice  of  variations  in  the  weight  of  that  fluid,  they  do 
not  necessarily  indicate  the  approach  of  rain.  In  fact, 
the  only  information  that  this  instrument  gives  us,  is 
the  amount  of  the  disturbance  that  haa  taken  phice  in 
the  equilibrium  of  the  atmosphere.  When  the  mercu- 
rial  column,  thcrcrorc,  sinks  below  its  mean  height,  all 
that  wc  can  directly  infer  is,  that  some  change  ha.s  hap- 
pened, or  will  soon  happen,  in  the  force  or  direction  of 
the  wind ;  but  as  ihis  is  likely  to  bring  diOerent  or  op- 
posite currents  into  contacti  It  may  naturally  be  expect- 
ed that  raio  will  be  the  oonaaqoence.  It  is  in  this  way 
only  that  the  frtl  of  the  barometer  is  an  indication  of 
lain  It  may  be  observed,  too,  that  the  intermixture 
of  diftcient  poriiuns  of  tl)C  atmosphere,  in  such  circum- 
stances as  to  produce  rain,  sometimes  takes  place,  not 
at  the  first  disturbance,  but  at  the  subsequent  restora- 
tion of  the  equilibrium ;  and  we  find  accordingly,  that, 
on  some  oecasioaS]  the  barometer,  after  being  depressed 
below  its  mean  belghtt  has  begun  again  to  rise  before 
the  rain  commences.  To  illustrate  these  remarks,  wc 
bhail  extract  from  our  register  the  greatest  falls  of 


rain  that  have  taken  place  sii-,  ■  iri  with  the  rcrrcS' 
ponding  state  of  the  baronieui,  »iicl  the  reiuiivc  liii- 
midity  of  the  atmosphere,  at  10  muiinng  ai.d  evcnin;;, 
confining  ourselves  to  those  cases  in  which  the  i^uaniiiy 
of  ruin  amounted  to  an  inch  in  48  hours. 
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The  mean  height  of  the  barometer,  from  the  begin* 

ning  of  1815  to  the  middle  of  1819,  was  29.G':C',  and 
the  mean  relative  humidity, at  lOmorning and  evening, 
about  80.  The  average  ol  the  barometer  in  the  above 
table  is  29.475,  and  the  relative  humidity  88.5.  The 
table,  however,  presents  many  anomalies  from  any 
general  inference  that  might  be  drawn  from  these  bc4s* 
Thuii  on  the  7th  of  July,  18 1 6,  the  barometer  was  al- 
most stationary  at  1  •  ii  •  I  'l  l  1  '  ive  than  below  the 
mean  height,  not  only  o.i  tiius.  bui  uli^u  on  the  preceding 
day,  though  the  quantity  of  rain  amounted  to  an  incii  in 
34  hours.  It  may  be  alleged,  indeed,  that  the  wind  oa 
that  occasion  blew  from  the  east;  and  as  an  CBSt  windy 
in  this  Gountfy»  generally  raises  the  barometer  two  or 
three  tentha  above  its  mean  height,  the  altitude  of  the 
mercury  on  that  day  was  as  far  below  what  it  oviglit  to 
have  been,  as  the  average  of  ihc  preceding  table  is 
below  the  average  of  the  whole  period,  'rticre  are 
cases,  however,  where  this  explanation  docs  not  apply. 
On  the  9th  and  10th  of  June,  1817,  and  the  26th  and 
87th  of  Julyt  1818|  upwarda  of  an  inch  of  rain  fell; 
while  the  barometer,  with 'a  west  wind,  stood  in  the  one 
case  very  little  below,  and  in  the  other  consideiahly 
above,  the  mean  height.  It  the  former  case,  indeed, 
the  inercuiy  liad  sunk  on  the  8th  to  2i>.4,  but  in  th« 
latter  it  was  almost  stationary  for  several  days. 

But  the  most  remarkable  fact  in  the  above  Uble  is, 
the  iMUituI  degree  of  dryness  that  sometimea  eatstcd 
m  the  lower  atmospliere  immediately  before  a  consider" 
able  fall  of  i-ain.  Thus,  on  the  2Gth  of  May,  1817,  the 
relative  humidity  was  19,  and,  on  the  SOib  of  JunC) 
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)SI9(  it  W»8  (Icgici  i  Ltlow  the  ordinary  annual 
ineM,  tKottgh  a  few  hours  afusrvards  rain  commenced} 
aod  in  both  caaei  exceeded  an  iocb.  It  would  thus  ap* 
pcar»  that  the  fonikatien  ef  ran  aoaietimea  takea  place 

a  great  height  abofe  the  aiir&ee  of  Ae  caitb,  and  1m 
•llogether  independent  of  the  quantity  of  moisture  that 
exists  in  the  lower  slrau  of  the  atmoApberc. 

But  though  it  m  y  be  difficult  to  assign  any  suii.f^r 
tory  rcasoa  tor  the  particular  facts  now  stated)  it  seems 
to  be  sufKcientIf  clear,  that  in  general  the  qvaadty  of 
rain  that  iaila  at  any  giieD  place  in  the  conrae  of  a 
year  bears  a  oenaia  rekttioa  to  the  nebtare  which  can 
beheld  in  aolution  by  the  atoiosphcre,  at  the  average 
temperature  of  that  place;  and  that  the  depth  of  rain, 
thcrctoic.  must  depend  in  some  decree  on  the  quantity 
«1  t,va{Kir«uon.  The  relation  between  these  quantities, 
as  deduced  from  the  law  of  aqueous  aohttion  m  the  at- 
noaptoere*  may  be  seen  frwn  the  table  fiMPnerly  alluded 
l«  b  teciion  99  of  the  article  HvoitoitBTMT,  cooialDioK 
the  qiumity  of  tain  Ibr  every  s*>  parallel  of  latitude, 
compared  with  another  ubie  in  section  s  1  of  the  same 
BrrTclr  shewing  the  daily  and  yearly  evapoi-ation  for 
the  same  parallels.  Wc  have  already  seen  that  the 
former  ol  thcsi;  tables  (•ivcs  an  approximation  to  the 
depth  of  rain  as  (bund  by  actual  observation;  and 
tMugh  li  is  difficult,  perhaps  impossible,  to  measure 
with  aeeoncy  the  quantity  of  evaporation  from  the  sur- 
ftce  of  the  ground,  the  most  satisfactory  experimeots 
cn  the  s  ii  iLct  Rive  results  coinciding  very  nearly  sridt 
tne  quantiiics  ^ivin  in  tiic  table  of  evaporation. 

From  observations  made:  by  Dr.  Dobgon  at  Liverpool, 
iiw  finir  years,  commencing  with  I773«  it  would  apjpear 
that  the  annual  evaporatun  bom  the  aor&oe  M  the 
water  In  that  kiiiiideiimoaaiai«S»T8iKhet.  There 
am  be  fiitle  doabt,  that  where  the  water  in  the  evape> 
raiih)^-  basin  is  freely  exposed  to  the  influence  of  the 
suii  vUlil  wind,  or  even  ol  the  latter  alone,  the  quantity 
evajwrjtcd  in  the  course  of  a  year  may  amount  to  j6 
or  37  inches.    This,  however,  n  obviously  a  much 
greaterqnsnti  y  than  could  be  dissolved  by  a  column 
elf  the  Mmesphere,  whose  base  is  equal  to  the  exposed 
aarGice»  because  ui  the  ease  of  even  a  moderate  wind» 
the  origirjal  rate  of  evaporation  is  kept  up  by  a  constant 
succe!>&iun  of  new  columns,  M'hase  bases  are  every  in* 
stant  coming  in  contact  with  ihc  surface  of  the  water. 
It  must  be  greater  also  than  what  is  actually  evaporat- 
ed from  the  earth;  for  though  the  httcr  is  exposed  to 
the  ioflaeswe  of  both  the  sua  and  wind,  the  aurfiwe  in 
a  short  time  becomes  dry,  and  the  moisture  is  not 
drawn  up  from  below  so  quickly  as  to  yield  a  supply 
equal  to  that  afforded  from  the  surface  of  water.  There 
is  reason,  ho»evrr,  to  believe,  that  the  actual  evapo- 
ration from  the  ground,  in  ordinary  cases*  approaches 
nearer,  tbain  that  from  an  exposed  evaporating  vessel,  to 
the  true  quantity  of  evaporation  at  any  given  placo; 
mcamng  by  this,  the  quantity  which  the  atmosphcfe  at 
that  place  would  dissolve,  were  the  whole  surface  of 
the  globe  covered  with  water.   The  ground  indeed 
after  a  time  ceases  to  supply  moisture  as  quickly  as 
the  air  is  capable  of  dissolving  it;  but  were  the  surface 
COMiDually  wet,  the  dissolving  power  of  the  air,  and 
conaeqitiently  the  rate  of  evaporation,  would  diminish, 
and  perhaps  as  rapidly  as  the  supply  of  moisture  from 
the  earth  is  found  to  do  in  the  present  state  of  thinga. 
But  the  readiest,  and  perhaps,  after  all.  the  most  accu- 
rate estimate  of  evaporation,  is  found  '  y  [>l<<:iNL^  ilie 
common  evaporating  basin, or  atmometcr,  io  a  »ttuatioo 
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out  of  the  reach  of  the  sun's  direct  influence,  and  shel- 
tered as  much  as  possible  from  the  wind.  The  results 
obtained  in  this  way,  appear  from  the  following  fheta 
to  coindde  nearly  with  those  of  esperimeau  noMde  to 
ascertain  the  aetual  evaporation  from  the  earth. 

P) .  a  vessel  situated  as  above  described,  we  found  the 
annual  evaporation  in  latitude  56^°,  for  the  last  two 
fears,  m  be  aa  feUoars  r 

1817  ....    30.99  i  inches 

1818  ....  20.056 

bdng  a  mean  of  20.523.  The  amount  from  September 
1818  to  August  1819  incloslve,  la  S0.76S.  The  annual 
evaporation,  thcrelbre,  may  be  stated  at  30.6  inches.- 

Fruni  ibe  experiments  instituted  by  Mr.  Dalton  in 
1796,  and  which  have  been  deuiled  under  the  article 
Evaporation,  it  was  found  that  the  quantity  evaporated 
from  the  ground,  on  an  average  of  three  yearn,  ^wtHWItf 
to  35.158  inches.  There  is  reason  to  believe,  however, 
from  certain  drcumstaneea  hi  the  mode  of  eoodncting 
tlie  experiments,  that  this  quantity  is  rather  above  than 
below  the  truth ;  but  even  admitting  that  there  was  no 
source  of  fallacy  in  the  observations,  the  result,  making 
allowance  for  difference  of  latitude,  which  may  be  about 
3",  coincides  very  nearly  with  those  (^iven  above.  Both 
results  approximate  to  the  quantities  deduced  by  Mr. 
Anderson  from  the  law  of  aqueous  solutioa  By  the 
table  of  evaporation  ibrmerly  alluded  to,  the  quantity 
corresponding  to  latitude  56|*  li  n.35,  and  for  latitude 
53°  -4.54,  Iii'iiiu;-  1  75  prea'cr  in  tt.r  one  case,  and  .62 
Itss  in  ihe  citiici  ihati  what  is  iguiiti  by  actual  observa- 
tion. 

It  may  perhaps  appear  at  first  aight,  that  the  near  ap- 
proxintatioD  to  equality  between  the  quantity  of  ninud 
that  of  snraporation,  which  some  of  the  preceding  re- 
marks seem  to  imply,  is  ineonristent  with  the  univer- 
sally i-eccivccl  u|iinjori  resperting;  the  orii<iri  of  springs. 
If  the  e vapoFiiuoii  Uu  ^i'<-At-,  u'  ilic  tlgjjih  of  lain  as 
small  as  has  been  staled,  it  may  be  allef^ed  that  there  is 
not  a  sufficient  supply  of  water  to  keep  permanent 
springa  and  rivers  continually  flowing.  It  is  to  be  re- 
menbcredt  however,  that  the  quantity  of  rain  that  falls 
on  mountains,  and  elevated  tracts  of  country,  greatly  ex- 
ceeds what  is  deposited  in  plains,  or  what  v.cul  1  fall  if 
there  were  no  mountains  ;  and  that  it  is  chicily  irom  the 
latter  that  springs  and  rivers  derive  their  supply.  Mr. 
Dalton  has  caicelated,  that  the  quantity  of  water  annual- 
ly discharged  into  the  sea  by  all  the  rivers  in  England 
and  WalM,anouBta  only  to  about  thicteeo  ioehes  of 
rain  over  the  wbolo  flurlaee ;  and  when  It  ia  coandered 
that  the  water  deposited  on  mountains  very  quickly  ar- 
rives at  rocks,  which,  from  their  stratified  position,  con- 
vey it  with  little  waste  to  the  point  \v,v  :  c  it  is  to  issue 
in  a  spring,  there  seems  to  be  little  difficulty  in  conceiv- 
ing, that  the  superabundant  moisture  which  falls  there 
ismlly  adequate  to  the  mpply*  There  is,  no  doubt,  in 
•II  aiwh  caleatadonsasthowof  Mr.  Dalton,  a  vagueness 
and  want  of  precision ;  but  his  estimBte  of  the  quantity 
of  water  annually  discharged  by  alt  Ihe  rivers  in  Eng- 
land, is  just  as  likely  to  be  above  as  below  the  truth. 

Another  phenomenon,  intimately  connected  with  the 
subject  now  under  consideration,  and  which  has  of  late 
occupied  no  small  share  of  the  atteniioo  of  philoeepbers, 
is  the  fcrmation  of  dew.  From  a  veiy  early  penod,  it 
has  been  obaonred  that  dew  is  always  most  cophiiM 
during  clear  and  calm  nigi>ts ;  and  an  Idea  seems  siso  to 
have  long  prevailed,  that  it  accompanied  with  a  re- 
duction of  temperature.  The  late  Ur.  WetlS}  however} 
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was  unquestionably  the  first  pcnOQ  who  proposed  a  dis. 
Uact  and  MU«f»ctory  theory  upon  the  subject.  Tint 
gemleman  hat  shown,  by  a  great  Tarietf  of  wel!-€on- 

ductcd  and  accurate  experiments,  that  dew  is  never 
formed  upon  any  ^ubstancc  till  the  temperature  of  that 
vubslancc  has  been  redi.ctL!  liclow  the  temperature  of 
the  surrounding  atmosphere;  and  has  consequently 
ntOTcd,  that  the  cold  which  accompanies  dew,  precedes 
UMtead  of  {oliowii^  th«  productiiiiD  oC  that  Quid.  Thia 
indeed  nught  have  been  inferred  from  the  wetl*known 

fact}  that  Tapotif,  in  pas',!;!,'';-  frnm  tlir  aeriform  !o  t'.c 
lltlid  Slate*  J^ivch  out  in^icad  ot  abaoroitig  caIoi  jc  ,  jiid 
llie  formation  of  dew,  ilicrefore,  so  far  fruni  mr  ri  .:is;rig, 
must  diminish  the  coid  of  contiguous  bodies.  Bui  Dr. 
Wells  has  also  proved,  in  a  manner  equally  satisfactory, 
that  tbe  aurface  of  the  ground>  aa  well  aa  otbcr  bodieii 
IiaittatcmperatQreredttced  below  that  of  the  atmoapbere* 
by  being  freely  exposed  to  the  clear  sky.  and  that  what- 
ever screens  it  from  this  exposure,  prevents  the  reduc- 
tion of  temperature.  Thus  he  found,  that  on  clear  and 
calm  nights,  a  thermometer,  in  contact  with  the  grass, 
frequently  stood  from  7°  to  1 3",  and  on  one  occasion  1 5" 
lower  than  another  situated  four  feet  above  tbe  surface  { 
and  of  two  thermometers  which  ware  both  in  contact 
with  the  grass,  one  beiitt  freely  «xpoKd|  and  tbe  other 
sheltered  by  a  screen  ot  pa»lebdara,  the  former  some- 
times indicated  a  temperalttre  10'  I)clo\v  the  latter. 
In  cloudy  >t  eailitr,  and  paiiicularly  when  there  was  wind, 
he  seldom  observed  much  difference  between  the  tem- 
perature of  the  grass  and  that  of  the  air ;  but,  in  such 
weather,  a  clear  interval  aeldom  failed  to  produce  a 
great  reduction  of  teinperature  OB  the  aurfaco  of  tbo 
ground,  while  a  passing  cloud  oTer  a  clear  sky  {(cnerally 
raised  the  thermometer  on  the  grass  several  itin  i  es. 
Dr.  Wells  observed  farther,  that  when  bodies,  wlucb  uad 
been  ct|ually  exposed  to  the  air,  were  exaiiiined  at  the 
same  time,  those  which  had  suficrcd  the  greatest  reduc- 
tion of  temperature  had  also  collected  the  grealMt  quan- 
tity of  dew  i  and  that  substances  which  bad  been  exposed 
to  tbe  aky  were  unHbraily  more  dewed  than  thcne  which 
had  been  screened.  In  proof  of  this,  we  shall  give  the 
result  of  one  experiment,  among  many  that  might  be 
produced,  and  wlueh  appears  to  be  perfectly  aataa- 
factory. 

I  bent  a  sheet  of  pasteboard,"  says  Or.  Weils,  £«v<ay 
en  X>ew,p.  U,  lat  edition,  ^into  the  shape  of  a  house 
RMif,  iBakinf  the  angle  of  flexure  90  degrees,  and  Icbt* 
ing  both  ends  open.  This  was  placed  one  evening  with 
its  ridge  uppermost  upon  the  same  grass  plat,  in  the  di- 
rection of  the  wind,  as  well  as  this  could  be  ascertained. 
1  ilien  laii!  ten  grains  of  wool  on  the  middle  of  that  part 
of  the  gi  uss  wliic  i)  was  sheltered  by  the  roof,  and  the 
same  quantity  on  another  part  uf  the  grass  plat  fully  ex- 
posed to  the  sky.  In  the  morning,  the  sheltered  wool 
was  found  to  have  increased  in  weight  only  two  grains, 
but  that  which  had  been  exposed  to  the  sky  suteen 
grains 

From  these  cxpciimcnts,  repeated  in  a  (^rcat  variety 
of  way?.  Dr.  Wells  deduced  the  Collowinj;  theory  of  the 
production  of  dew.  Un  the  commonly  received  and 
well-established  fact,  that  bodtea  have  a  tendency  to 
throw  ofl'  caloric  by  radiation  toother  bodies,  whose  tenw 
perature  is  bwer,  he  supposes  that  the  earth  iseootintt- 
ally  radiating  its  heal  to  the  high  and  colder  regions  (J 
the  atmosphere;  that, in  the  day  time,  the  i  fleet*  of  this 
radiatbnare  not  sensible,  being  more  than  counterbalan- 
ced i>y  tbo  greater  influx  of  beat  from  the  direct  infiu- 


.cnceef  the  sun;  but  that  during  the  oigbt,  when  the 
counteracting  cause  is  removed,  these  eObcta  beciNBe 
sensible,  and  produce  tbe  redncdon  of  temperature  above 
stated,  unless  where  clouds  inter|>osc,  which  operate  as 
a  screen  in  arresting  the  rays  of  heat.  Dr.  Wells  seems 
to  think,  that  the  interposition  of  clouds  operate  not 
only  as  a  screen  in  preventing  radiation  from  the  earth, 
but  by  actually  radiating  heat  back  to  the  ground,  and 
thus  restoring  a  portion  of  what  had  been  formerly  ab- 
stracted. This,  we  apprehend,  may  possibly  take  place 
V  'h  i  1'  r  !  nids  arc  low  and  dense,  to  which  indeed  Dr. 
W  tils  s  leniark  chiefly  applies;  but,  in  general,  their 
elevation  is  such,  that  their  tempcratrue  must  be  lower 
than  even  the  reduced  temperature  of  the  ground.  But 
however  this  may  be,  the  cold  produced  by  radiation  to 
a  clear  aky  is  sufficient  to  account  for  all  the  phenomena 
of  dew.  We  have  already  seen,  that  the  mean  point  of 
deposition  in  the  atmosphere  is  about  6**  below  its  mean 
mminuim  temperature,  and  that  below  this  point  it  Is  no 
lons»er  capable  of  holding  its  moisture  in  a  slate  of  so- 
lution. When  the  ground,  therefore,  is  cooled  down 
from  7°  to  l-;'  below  the  atmosphere,  the  portion  of  ilie 
latter  in  contact  wilb  the  surface  will  in  general  be  re- 
duced below  the  point  of  <leposiiion,  and  must  conse- 
quently part  with  a  portion  of  its  bumidityi  the  quantiiy 
deposited  being  proportional  to  the  reduction  of  tempera- 
ture, and  the  previous  state  of  the  air  with  re^.^rd  to 
moisture.  It  appear*  accordingly  from  Dr.  Wells's  ex- 
periments, whut  might  be  inferred  from  the  theory,  tiiat 
though  of  two  similar  substances  examined  at  tbe  same 
time,  the  coldest  was  always  the  most  dewed,  it  did  DOt 
unifbnnly  happen,  that  on  different  nights,  or  even  at 
difl^rent  times  of  the  same  ni^ht,  the  quantity  of  dew 
was  iiroporiioiial  to  the  reduction  of  temperature  alone. 
"  Thus  during  two  nights,"  says  Dr.  Wells,  p.  43,  "on 
wliii;h  glass  was  1  or  1-1°  colder  than  the  air,  there 
was  little  dew  ;  while  on  the  night  which  afforded  the 
most  copious  dew  ever  observed  by  me,  the  cold  posses- 
sed by  the  grass  beyond  that  of  the  air  was  for  tbe  moat 
part  only  S*  or  4*.**  It  Is  deeply  to  be  regretted,  that 
in  none  of  his  experiments  did  Dr.  Wells  employ  Leslie's 
hygrometer,  tiie  slate  of  which,  at  the  time  of  his  obser- 
vations, could  not  have  failed  to  give  liieni  a  precision 
which  they  can  never  otherwise  possess. 

The  opinion  which  h:<s  someiimea been  entertained, 
that  dew  is  entirely  produced  by  ▼apow  emitted  from 
the  earth  and  vegetable  substances,  naa  been  seds&c* 
torily  refuted  by  Dr.  Wells,  at  least  in  so  fiir  as  he  has 
demonstrated,  that  a  great  proportion  of  it  is  deposited 
from  the  atmosphere.  He  has  also  examined,  at  consi- 
derable length,  some  of  the  objections  that  may  be  urged 
against  his  theory,  and  has  thus  been  led  to  discuss  va- 
rious collateral  subjects  of  considerable  interest.  But 
for  these  we  must  refer  to  the  treatise  itself.  We  would 
only  observe,  that  the  principle  which  he  has  assumed 
as  the  foundation  uf  his  theory,  aflords  a  satisfactory  ex- 
planation of  all  the  ])hcnomena  ;<ccompar.ying  the  pro- 
duction of  dew,  and  ih.1t  none  of  tlie  apparent  anomalies 
hitherto  observed  ai  c  sufficient  of  thentsel  vcs  i.jsit  that 
ptinciplc  aside.  It  is  in  the  adoption  of  this  principle, 
indeed,  that  the  clacf  merit  of  Dr.  Wells  consists,  as 
many  of  the  fscu  which  be  sutea  bad  been  previously 
made  known  by  the  experiments  of  Mr.  Six  of  Canter- 
bury,  and  Dr.  Wilson  of  (■;iasq:o\v. 

When  the  J-lssay  on  Dni'  (ii  st  m.ide  its  .ippearancc^ 
it  excited  considerably  ;ntcrcst  in  the  scientific  worlds 

and  for  some  time  ihc  accuracy  of  the  theory  there  ad-. 
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Ttoced  Memed  to  be  geoerftUj  adinitted.  Of  late^  how- 
ever, a  tr«i7  fenntd«ble  attiek  bm  been  tnede  on  the 
fmdMnemel  principle  of  that  theorjr,  and  from  •  quarter 
which  renders  it  particularly  deserrine  of  notice.  Mr. 

Leslie,  after  hasinR  assigned  to  Dr.  Wells  "  the  merit 
of  being  Uie  first  who  distincily  attributed  ihe  formation 
of  dew  to  the  previous  cold  induced  on  the  ground  from 
the  aspect  of  the  sky,"  and  admitted  that  "  this  cooling 
of  substances  from  cxpoeura  is  at  leist  one  great  source 
of  deir/*  proceeda  to  aspraM  his  f«gr«t,<*  that  tlw  cs> 
plicaticMi  of  this  primary  phenomenon  should  have  been 
sought  for  from  the  very  loose,  cu  riurous,  and  vision- 
ary hypothesis,  concerning  what  li  giatuituusly  called 
radiant  Aeai ;"  an  hypothesis  which  he  considers  as  "  re- 
pugnant to  aU  the  principles  of  sound  philosophy,"  and 
as  "obtaining  favour  onlf  fnun  the  blind  admiraUon 
which  the  multitude  are  prone  to  antenaln  for  whatever 
Intb  tlw  reasoning  faculty,  and  appears  cloudy  and  mys- 
terious." The  j  in  iplr  which  Mr.  Leslie  proposes  to 
substitute  fur  radiant  iicaf,  in  explaining  the  phenomena 
observed  by  Dr.  Wells,  is  that  of  cold  pulsations  from 
Ibe  higher  regions;  but  to  do  justice  to  the  hypothesis, 
it  will  be  necessary  to  state  it  in  the  author's  own  words. 
After  explaining  thediffustoa  of  heat  through  theatiaoS' 
pherC)  in  a  manner  rinUlar  to  the  propagation  of  touni, 
he  thus  proceeds :  ^  But  the  same  pulsatory  system  will 
enable  the  atmosphere  to  transmit  likewise  the  impres- 
sions of  cold.  The  shell  of  air  adjacent  to  a  frigid  sur- 
face becoming  suddenly  chilled,  suffers  a  corresponding 
contraction,  which  must  excite  a  concatenated  train  of 
inilsations.  This  eooiiaction  is  followed  bj  an  imme- 
diate expansion,  which  withdraws  a  portion  of  iMat  from 
the  next  succeeding  shell,  itself  now  in  the  act  of  con- 
tracting;  and  the  tide  of  apparent  cold,  or  rather  of  de- 
ficient heat,  shoots  forwards  \vith  diffusive  sweep." 

Now  It  must  appear  ubvious,  we  think,  that  upon  Ibis 
principle  the  frigorific  pulses  which  Mr.  Leslie  sup- 
poses are  showered  down  from  the  liigber  regions, never 
can  commaoicate  to  the  earth  a  greater  degree  of  cold 
than  tbsf  bad  pretiously  communicated  to  the  atmo- 
sphere. When  the  last  pulsation  reaches  the  surface  of 
the  ground,  it  will  dejiosii  its  load  of  cold,  if  we  may  use 
such  an  expression,  or  abstract  from  the  earth  a  quan- 
tity of  caloric  proportional  to  its  reduction  of  tempera- 
ture below  that  of  the  earth;  but  if  the  latter  be  the 
colder  of  the  two,  instead  of  abstracting,  the  shell  of  lir 
will  deposit  hea^  and  tend  to  bring  the  ground  to  the 
same  temperature  with  itself.  The  moment  that  the 
lowest  film,  or  indefinitely  small  wave  of  air,  comes  ;  i 
cooiact  vriili  a  colder  surface,  it  is  precisely  in  the  same 
circumstances  with  the  highest  one  where  the  pulsation 
commenced  j  and  should  the  temperature  of  the  ground, 
therefore^  be  redneed  by  enr  meaoa  below  that  of  the 
atmosphecet  •  concatenated  train  of  pulaations  oogbtf 
tlpon  Mr.  Leslie's  principles,  to  commence  at  the  sur- 
face of  the  earth,  and  proceed  upwards  till  they  arrive 
at  a  btill  colder  region.  Nor  will  it  atuU  remove  this  ob- 
jection, to  say,  that  the  puhalions  from  above  HKjre  than 
counteract  those  from  below,  in  consequence  ol  the 
Sono9T  being  ata  lower  temperature  than  the  latter.  Ad- 
mitting that  the  descending  wave  is  the  colder  of  the 
two,  and  not  only  arrests  the  progress  of  the  other  up- 
wauls,  but  actually  propels  it  back  agai.n  towards  the 
earth,  ii  sliU  remains  to  be  explained,  huw  the  surface  of 
!!jc  ground  comes  to  have  its  tempeiaturc  reduced  be- 
low that  of  the  body  by  which  it  it  is  cooled,  as  was  found 
t»  be  the  ease  bf  Or.  Wails  and  other  observen.  Ac- 


cording to  Mr.  Leslie's  theory,  the  atmosphere  is  not 
merely  the  medium  by  which  the  cold  pulsations  are 
conveyedi  *ttboat  having  its  own  temperature  affected 
by  them.  These  pulaadons  are,  in  (act,  the  contractions 

which  take  place  in  the  atmosphere  itself,  in  consequence 
of  the  successive  abstraction  of  caloric  from  each  inde- 
finitely thin  film  or  stra.um,  so  that  the  degree  of  cold 
which  ultimately  reaches  the  surface  of  the  ground,  can 
be  nothing  more  than  that  to  which  the  intermediate 
Strata  of  the  atmosphere  had  been  pretiou^f  reduced. 
If  it  be  said,  that  these  cold  pulsations  reach  (he  earth 
without  cxpen  rhcir  cooling  energy  on  tlie  atmos- 
phere, then  we  ji  c  a  loss  to  sec  any  thing  else  in  iliis 
than  the  "  vulgar  and  unphilosophical"  principle  of  ra- 
diation, or  in  what  respects  Mi.  Leslie's  theory  differs 
from  that  of  Dr.  Wells,  except  thai  the  latter  ascribes 
the  cold  induced  on  the  grouiid  to  the  radiation  of  heat 
upwards,  while  the  former  exploits  it  by  the  radiatioQ  of 
cold  downwards.  In  whatever  light  Mr.  Leslie's  theory 
be  vie  Well,  it  seems  to  be  liable  to  much  stronger  objec- 
tions than  the  one  on  which  he  lias  ])assed  so  severe  a 
censure,  and  to  which  uf  the  two  the  epithets  of"  cloudy 
and  mysterious"  may  be  justljrappliediltit  not  very  dif- 
ficult we  think  to  decide. 

But  it  may  perhaps  be  alleged,  that  the  reality  of 
frigorific  pulses  from  a  clear  sky  is  established  by  the 
indications  of  an  instrument  lately  constructed  by  Mr. 
Leslie,  and  to  which  iic  has  given  the  name  of  ^ihrio-  . 
scope.  This  instrument  is  nothing  more  than  the  dif- 
fercntial  thermometer,  placed  in  the  hollow  of  an  ob- 
long spheroidal  cup  of  brass  or  silver,  having  the  sen- 
tient ball  in  the  axis,  and  the  other,  which  »  covered 
with  silver  lea(  lodged  in  the  cavity,  and  nearly  in 
contact  with  the  side  of  the  cup.  When  the  instru- 
ment in  this  state  is  freely  exposed  to  the  sky,  the  ball 
in  the  focus  of  the  cup  suffers  a  diminution  of  tempera- 
ture, the  enclosed  air  is  contracted,  and  the  liquid  rises 
io  the  tube  towards  the  ball,  indicating  a  difference  of 
lempaMtnre  between  the  two  balls,  which  in  some  casee 
amoonts  to  SO  miitesimai  degrees.  This  effett  is  es- 
cribed by  Mr.  Leslie  to  "  an  Impresrion  of  etdd  shot 
f'myr  vards  from  th!>  higher  regions  $  but  the  pheno- 
menon is  just  a'l  (  js.ly  accounted  for  on  the  principle 
adopted  by  lir.  ^VLl.■!.  The  radiation  of  heat  to  the 
aky,  from  the  sentient  ball  of  the  iEthrioscope,  is  aug- 
mented bj  that  ball  being  placed  in  the  focus  of  a 
metalUe  cup,  which  is  itsetf  radiating  heat  towards  the 
same  quarter,  esaedf  as  in  the  case  of  a  heated  bodf 
pisrcd  in  the  focus  of  a  metallic  reflector.  Were  the 
ball  ui  the  Jlthrioscope  exposed  by  itself,  it  would 
radiate  heat  only  from  the  side  directed  towards  the 
sky  (  but  by  being  placed  in  the  focus  of  the  cup,  ra- 
diation goes  on  from  every  point  of  its  surface.  This 
instniment  therefore  furnishes  no  additional  support  to 
Mr.  Leslie^  theory,  nor  does  it  at  all  militate  ag;ainst 
the  commonly  received  opinion  regarding  the  radiation 
of  caloric.   See  our  article  Colo. 

Various  circumstances  besides  those  already  men- 
tioned, occnrred  to  Dr.  Wells  in  the  course  of  hh  ex- 
periments, which  tend  to  confirm  Ids  theory  4^  the 

production  of  dew.  Thus  he  found  that  substances, 
as  meuls  for  example,  which  readily  receive  heat  by 
conduction,  but  which  radiate  slowly,  were,  eeierm,  fia- 
ributf  less  dewed  than  bodies  possessing  different  qua- 
lities. He  found  also  that  grass,  on  a  clear  and  still 
night,  was  uniformly  colder  than  a  gravel  walk,  evi- 
dently owbg  to  the  different  qtuntiiise  ef  heat  which 
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ihey  received  by  conductioii  H  oni  liic  inti-rioi- oT  tlic 
(ground ;  and  that  oo  the  miiic  prtaciptc  fiiatncruous 
nnd  dowtiy  substances  become  colder  than  all  others, 
i'he  influence  of  wind  io  prCTcniing  a  rcduciioa  of 
tamperature  on  the  surface  of  the  earth,  even  when  the 
skf  is  cieart  be  ascribes  not  to  iu  diininisbio|;  the 
quaniUf  of  ndhtion,  but  to  it*  bringing  sucecssive 
porilons  of  wanner  air  in  contact  wkii  the  j^round,  so 
that  no  dew  can  be  formed  iill  ihc:  whole  of  ihc  hit 
thus  agitated  is  cooled  down  to  the  point  of  dcijosition. 
The  same  cause  wiii  account  for  less  dew  being  dipo- 
sited  on  mountains  than  on  plains. 

Some  philaMphefs  have  aacribod  the  cold  obier* ed 
on  the  surface  of  the  gfoond  to  erapofatkn,  and  there 
can  be  no  doubt  that,  in  certain  circumstances,  a  con> 
sidcrable  reduction  of  tero|>crature  may  in  this  way  be 
produced.  VVc  ha»c  frequently  oIjui  rvcd  c<>n(»ebtion 
going  on  in  moist  places  during  a  brisk  wind,  while  the 
temperature  of  the  atmosphere  at  the  hci(;ht  of  a  few 
ftet  was  as  high  as  40**,  and  have  more  than  once  aeea 
aa  icksle  feming  at  the  bOlb  of  a  moistened  therao* 
meteTi  while  a  oolltigaMUi  dry  one  indicated  a  tempe> 
ratare  of  38*  or  99*.  tt  is  fmpostible,  however,  upon 
this  principle,  to  aci  ount  foi  many  of  the  phenomena 
observed  by  Dr.  Wells.  If  the  cnid  were  produced 
by  eraporatitju  uiunc,  tiic  ilifTerence  between  ihc  tem- 
perature of  the  ground  and  that  of  the  atmosphere 
•  near  it,  would  diminish  as  the  air  became  nwlstt  and 
would  disappear  alta|ether  when  the  latter  was  com* 
pletely  aatuntted.  Bat  the  cold  dbseired  by  Dr.  Wells 
continued  lonf;  after  a  deposition  of  moisture  had 
taken  place,  and  when  not  only  evaporation  must  have 
ceased,  but  caloric  must  have  disengaged  or  be- 
cotne  senuble,  bj  the  vapour  passing  ioio  a  liquid 
Beiid«a»  ««tpQinttli»  coitld  liave  neUiiog  to  do 


with  the  reduction  of  tcmjicruturc  oi;»ei  vcd  on  sub- 
stances exjKised  in  a  sidtc  ot  dryness,  uiid  nut  in  con- 
tact with  the  cartb. 

Wbco  the  tempenuare  of  the  groand,  after  the  de- 
position of  moisture  has  ukea  place,  la  at  or  below  33", 
the  dew  is  concealed, and  becomes  Aaer/iwaf.  Accord- 
ing to  the  experiments  detailed  above,  this  may  happen 
when  the  temperature  of  the  atmosphere,  a  few  leet 
above  the  surlitce,  is  considerably  ahovc  A*'".  We  iiavc 
oUeti  o')served  a  copious  hoar  fi  ifii  r  a  clear  and 
calm  night,  thou);h  the  minimum  temperature,  as  in- 
dicated by  a  sclf-rei;i^tc^ing  thermometer,  had  not 
been  lower  than  4i°  or  43°.  The  theory  advanced  bj 
Dr.  WeHs  satbGietorily  explains  this  cnrtovs  pheno< 
mcnon,  as  well  as  the  practical  utility  of  the  method 
frequently  adopted  by  k^ardcncrs  for  preserving  tender 
plants,  by  lavin(j  or  suspending  over  them  any  cover- 
ing, however  tliiu,  that  serves  to  screen  them  from 
exposure  to  a  clear  sky. 

We  cannot  coocittde  tiiis  article  without  expressing 
nnr  regret,  that  the  applicstion  of  the  principles  de- 
Tt^oped  by  the  researehea  of  Leslie,  Aoderaoo,  and 
Wells,  has  hitherto  so  seldom  (band  a  place  in  meteo- 
rological journals.  To  ilie  laborim;-^  rvperiments  and 
profound  investigations  of  these  cimitt-nt  individuals 
the  science  has  been  deeply  indeijtcd  ;  but  it  still  re- 
mains for  meteorologists  to  bring  these  discoveries  to 
the  teat  of  daily  observation,  in  order  to  confirm  or 
correct  the  priodples  on  which  they  are  founded.  In 
illustration  or  this  remaric,  as  well  as  of  some  other 
observations  that  have  been  made  in  the  course  of  this 
article,  we  submit  the  following  plan  of  a  meteorolo- 
gical journal,  which,  t'lougl*  as  extensive  as  any  we 
have  yet  seen*  still  admits  of  some  important  additioos 
and  iapmrements. 
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In  examinteg  mateordlogical  tables,  the  difBculty  of 
perceiving  at  «oee  the  extent  of  the  fluctoations  that 
take  plaoe  in  die  temperature  and  presaure  of  the  at- 
mosphere  is  a  frequent  and  just  subject  of  complaint  ; 
and  to  remove  this  difficulty,  a  very  simple  t  xprdicni 
has  been  proposed,  and  is  now  frequently  ar)o()ttd. 
This  method  is  represented  in  Plate  CCCLXXIV  Pig 
10,  where  the  horizontal  lines  denote  the  degrees  of 
the  thermometer,  aod  the  spaces  between  the  vertical 
lines  represent  the  days  of  th«  manth.  The  extreme 
elevations  and  depressions  of  the  instrument,  or  the 
points  at  which  it  stands  at  the  hours  of  observation  for 
cvrr)'  Jay,  mirked  on  the  diagram,  and  the  line 
joiuuii.':  iliL  Vj  jKiints  exhibits  at  one  view  the  fluctua- 
tions ui  trnipcr  [•  lire.  A  similar  diagram  is  employed 
to  represent  the  elevations  and  depressions  of  the  baro- 


meter.  The  necessity  of  this  method  however  is,  in 

aomo  measure  at  least,  superseded  by  entering  in  a  se- 
parate column,  as  in  the  above  plan,  the  aaily  range  of 
boll)  instrumenis.  That  of  the  thermoniet!!r  ii  found  by 
subtr.iclin){  the  maxtmiini  from  the  minimum,  and  an 
aftftroifmation  to  that  of  the  barometer,  by  taking  the 
dilTcrence  between  the  observations  at  10  morning  and 
evening  of  tbo  same  day,  which  is  eniercd  in  the  Mb 
or  8th  column,  according  aa  the  mercury  has  risen  or 
fitlten,  and  also  the  diffbrence  between  the  observations 
at  IO  on  the  evening  of  ilie  one  d.iy  and  10  nn  the 
morninp;  of  the  follownii;  day,  which  is  entered  in  tbo 
*Uh  or  Ivnh  column.  Titc  sum  ot  these  two  differen- 
ces is  then  carried  to  the  last  column,  as  the  amount 
of  the  1»remotriral  itog*  for  th*  whoto  iwe»tr>ftw 
hours. 
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The  particuUc*  in  the  wbow  plan,  which*  ks  lar  as 
we  know,  are  not  to  b«  found  in  any  other  tabte  yet 
made  public,  are  the  resi;'.  -  )t'  AiitJcrson's  formub, 
as  a. ready  explained,  vi/,.  liic  jjoiiu  of  deposition,  or 
the  temperature  at  which  (he  atmosphere  would  begin 
to  depoMt  moisture ;  the  actuai  qu«intiiy  of  moisture 
CQOUiined  in  loo  cubic  inches  of  air,  expreaied  in  de« 
ctoinl*  of  e  grnio  i  ami  the  raUtive  faumiditf  i  or  quan- 
tit]r  ofiDoistttte  exprnwed  in  hundredths  of  what  would 
produce  complete  saturation.  In  addition  to  the^se, 
however,  it  would  be  desirable,  we  think,  to  auccruiii 
the  following  tacts. 

f«r,  The  lowest  point  to  which  the  leiiiperature  of 
the  gn>unJ  sink*  during  the  night,  and  wnich  mi);ht 
be  found  bjr  eitposing  n  minimum  thermometer  on  the 
grasa.  end  reeordlng  die  reeult  in  the  morning  s  end 

^dly,  The  greatest  deprenion  of  the  hygrometer, 
both  ai  tlic  surtace  of  the  ground  and  a  few  feet  above 
it,  which  mipht  be  ascertained  by  the  si  If-renistering 
hygrometer  formerly  explained.  Were  ibe^e  instru- 
ments generally  employedt  every  mcitorolo^ical  jour- 
nal would  exhibit  a  series  of  experiments,  which  could 
Imrdly  fail  both  to  give  greater  precision  to  the  dis- 
cpveilee  tint  have  atreadf  been  nadot  and  to  extend* 


the  boundaries  of  a  science  in  which,  from  the  want 
of  accurate  and  uniform  registers,  there  are  atill  so 

many  desiderata  Sue  Ariit.  Dr  M-ieor.  Aral.  Digs. 
Dr  Luc.  Itlfts  sur  ta  Alrfcorolf^i^nc  Korstcr  On  Alm^ 
s/j/ifric  P/ien'iinrna.  P.'iU'jiO/ifiinii  Truntactiont,  Lond, 
and  Edin  i..e<iiie  On  Heat  and  Moitiure.  PUyiair'a 
Outlinet  of  Vatural  Philoiofthy.  Uulton's  Mttetrtbgf, 
Welia  On  Dew.  And  our  avtides  ATiioapRBRicA& 
Clock,  O^noHternii,  CoLn«  EvaronaTioii,  Hvonoitt* 

TRY,   Physical  GKOOR,\rMT,  PwXVMaTlCS)  ThXIIVO- 

METER,  Sec.  Avrnsoix. 

Willie  the  preceding  af.lclc  wis  pi  eparing  for  the 
press,  we  were  carrying  on  a  series  of  observations  with 
the  ajrmpicsorneier,  suspended  in  the  Nue  apartment 
with  a  very  delicate  mountain  barometer.  It  majr  per- 
haps tie  gratifying  to  some  of  out  readers  to  see  the  re« 
suit  of  these,  at  the  same  time  that  they  will  shew  on 
wliut  grounds  wc  formerly  ventured  to  conjecture,  that 
there  might  be  something  like  a!>sorpiion  belivecn  the 
^js  and  the  oil.  Our  observations  commenced  on  the 
4th  of  September,  and  were  made  generally  twice** 
day,  with  the  most  scrupulous  attention  to  aecuncfi 
Wc  shall  confine  ourseivesj  howeverito^the  obicrva- 
tion  at  10  in  the  morning. 


Chi^^tariwii     tMt  Sifmfinometer  9H»  tie  JMimRfwht  Barmneter. 
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It  appears,  rrom  ihc  above  table,  that  the  clifTcrcncc 
belWt-en  ihc  barometer  atiU  synipiesometer,  which  is  al- 
ways OD  the  same  »i<!c,  generally  increases  as  the  titm- 
perature  and  pressure  are  diminished,  tliough  ihere  arc 
also  instances  in  which  ihis  does  not  hold.  This  fact 
syffictnul^  expluM  wt»t  va»  observed  by  Lord  Gray, 
and  fermerlf  nottecd.  tIMit  tbe  diOiBreace  between  the 
two  iiisirutncnts,  after  progressively  iocrOMlDg  for  • 
time,  began  gradually  to  dinninish  ;  but  it  dOM  not  ap- 
pear so  easy  to  explain  the  lact  itself.  It  could  easily 
be  ahewn,  indeed,  Iram  the  law  which  regulates  the 
elasticity  and  expansion  of  permanently  clastic  Huicla, 
tbat  however  accurately  the  entreine  points  of  ibc  scale 
mitf  bo  dctonuiood,  if  the  intermediate  i>p:^cc  be  lUvid- 
ed  into  equal  parts,  tbo  iodicaliona  of  the  initniilMtit 
cannot  exactly  coincide  with  thoM  of  the  barometer  un- 
der all  prcssiuts,  ar.J  at  all  it  niprritures;  but  whether 
ibe  error  arising  IVoin  this  cauat  be  iuftitient  to  account 
for  the  (liBcreiices  j'i  ir,c  ibove  table,  we  shall  not  at 
preseni  inquire.  We  would  only  remark,  that  though, 
in  its  present  M»tC|  th«  ayvpiMMDeier  cannot  perhaps 
be  relied  on  «i  en  aoeunte  measure  of  the  weight  of  the 
atmotfiAiere,  ila  ntilitf  aa  a  narine  beTometer  ia  unquea- 
liotiablc.  The  instrument  of  tfaia  kind  moat  raluable  to 
the  navigator,  is  that  which  is  least  affected  by  the  ship's 
motion,  and  at  the  same  time  most  sensible  in  indicating 
changes  in  the  pressure  of  the  atmosphere,  without  any 
regard  to  its  absolute  weight.  \Vith  respect  to  the  for- 
ner)  the  aopertority  of  Uie  sympiesomctcr  is  too  ob- 
vkHlB  to  require  bdng  pointed  out ;  and,  with  regard  to 
defieaeft  evr  own  obaorretiooa  would  lead  ua  to  infer 
that  It  Is  also  a operior  to  the  mercurial  barometer. 

METHODISTS.  A  college  of  physicians  who  are 
said  to  have  arisen  at  Home  in  the  days  of  Nero,  and 
to  have  lasted  30'.'  years,  were  called  Mcthodisix,  from 
the  regimen  under  which  they  put  their  patients.  In  the 
church  of  Rome^  a  species  of  polemical  divines  arc 
called  Methodists.  In  Eoitland  the  term  Methodistj 
and  Methodistical,  Is  applied  bjf  wajr  of  aareeaiD  to  the 
stricter  prbfessora  of  rulgkot  although  thejr  m»j  be  re- 
gular members  of  the  church  of  Emrlandi  and  never 
enter  the  doors  of  any  conventicle.  Tbia  UM  of  the 
term  is  scarcely  known  in  Scuihnd. 

METHODISTS,  as  the  diatinctivc  appellation  of  a 
religious  community,  is  now  universally  understood  as 
designating  the  followers  of  the  famous  Mr.  John  Wcs- 
lejr.  We  indeed  bear  and  read  of  CgivM»tk  and  ntfr* 
niAiknt  MetfaodiatST  (he  former  being  the  followers  of  the 
lU  v.  George  Whitcfield,  and  the  latter,  of  Wesley  :  but 
for  many  years  the  general  term  Methodisi,  as  marking; 
a  sect  of  religionists,  applies  to  those  only  who  adopt 
the  doctrine  and  di&ciphne  introduced  by  Mc  Wesley 
and  his  coadjutors.  The  Calvinistic  Methodists  or  Con- 
gregationaiista  bear  a  near  resemblance  to  the  Puritans 
of  a  former  tge»  bdog,  generally  speaking,  deeper  di- 
vines, and  more  systematically  correct  in  their  doctri* 
nal  opinions ;  for  though  they  have  no  formula  or  creedi 
professedly,  yet  the  books  approved  among  tl.eni,  and 
the  account  which  members  on  admission  give  ol  their 
faith,  plainly  mark  them  as  Calviiiists  at  least  of  the  Sub- 
lapsarian  kind.  But  this  article  regards  the  Methodists 
as  a  distinct  bodyi  closely  affiliated  and  known  to  each 
other  in  every  quarter  of  the  globe,  in  Novembcr« 
1799,  Mr.  John  Wesley  being  then  a  Fdlow  of  Lincoln 
College,  Oxford,  Mr.  Charles  Wesley  his  brother,  Mr. 
Morgan,  Commoner  of  Christ  Church,  and  Mr.  Xirk- 
tnan  of  Merton  CoilegOi  set  apart  eome  eveninge  for 


reading  the  original  Scriptures  and  prayer.  Some  time 
after  they  were  joined  by  Mr.  Ingham  of  Queen's  Col- 
lege, Mr.  Broughton  of  Exeter,  and  Mr.  James  Hervey  ; 
and  in  I73S,  by  the  celebrated  Mr.  George  White- 
field.  They  soon  bcg:in  to  leave  occasionally  the  more 
private  fellowship  meeting,  to  visit  the  priionera  in  tbe 
castle,  and  the  sick  poor  in  the  towiL  They  also  insti- 
tuted a  fund  for  the  relief  of  the  poori  to  support  wbkli 
they  abridged  all  superfluities,  and  even  many  of  tbe 
comfort!  of  life.  Tlieir  ]  ri^rtr  meetings  became  more 
and  more  of  a  religious  ciuj^Lter.  They  observed  the 
lasts  of  ihc  ai.cieiu  Cliurch  cveiy  Wednesday  and  Fri- 
day, and  communicated  once  n-wcck.  "  We  were  now/' 
says  Mr.  Wesley,  <'  fifteen  in  numberi  ill  of  one  heart 
and  of  one  mind."  Their  atrict  deportment  aoon  at- 
tracted the  attention  of  the  college  censors  and  stn* 
dents,  who  branded  them  with  many  opprobrious  epi- 
thets, such  as  Sacramentarians,  the  Godly  Club,  and 
afteisvards  Mcilijdi»i).  The  sneers  of  the  young  men 
they  seem  to  ii.^vc  regarded  little ;  but  when  some  of 
the  seniors  of  ilic  University  were  offended,  Mr.  John 
\Vcslcy  wrote  to  his  father,  the  venerable  Rector  of 
Epworth,  and  to.otber  gentlemen  trf'Jeanung  end  piety, 
for  advice.  The  following  aentenees  from  his  fathcr^a 
answer  wilt  shew  his  spit^t.  And  now  as  to  your  de- 
signs and  employments,  what  can  I  say  less  of  them 
than  valde  probu  ;  and  that  I  have  tbe  highest  reason 
to  hicss  God,  tha:  l;c  Las  given  mc  two  sons  together 
at  Oxford,  to  whom  he  has  given  grace  and  courage  to 
turn  the  war  againet  the  world  and  the  devil,  wideh 
is  the  best  way  to  conquer  them ;  they  have  but  one 
more  enemy  to  combat  with,  the  Jltah.  t  think  I  muit 
adopt  Mr,  Morgan  to  be  my  son  with  you.  and  your 
brother  Charles;  and  when  I  have  such  a  ternion  to 
prosecute  that  war  wherein  I  am  now  '  Mtia  Emerifu*, 
I  shall  not  be  ashamed  when  they  speak  with  their 
enemies  in  the  gate.'  When  I  was  an  under  graduate 
I  visited  those  in  the  Castle  there ;  and  reflect  on  it 
With  pleasure  to  this  day.  Walk  aa  prudently  aa  yon 
cen,  but  not  fearfuUyi  and  my  heart  and  prayers  are 
with  you."  Whatever  effect  obloquy  might  have  upon 
some  of  the  members  oftliis  select  class,  Mr.  John  Wes- 
ley, as  well  as  liis  brother,  and  several  others,  remained 
unshaken.  He  puzzled  his  opponents  with  questions 
concerning  the  reasonableness  of  his  conduct.  He  did 
more  ;  he  confounded  llicm  by  an  uniform  regularity 
of  life,  and  an  astonishing  profictenqr  in  bis  studies. 
Mr.  Morgan,  one  of  the  most  active  members,  was  soon 
after  this  removed  by  death  }  occasioned,  according  to 
the  representation  of  enemies,  by  fasting  and  excessive 
austerities  J  a  very  uncommon  cause  of  dyinr  j-  (>x- 
f(jrd,  or  any  where  else.  His  character  was  drawn  by- 
Mr.  Samuel  Wesley,  junr.  in  a  poetic  tribute  to  his  me- 
mory, uTulcr  this  text,  from  the  book  of  wisdom, "  We 
fools  accounted  hh  life  madnees."  Intheapringof  IT3S, 
Mr.  John  Wesley  waa  called  to  attend  his  dying  father, 
who  denred  him  to  present  to  Queen  Caroline,  a  boolt 
he  had  just  finished.  Soon  after  his  return  to  Oxford, 
lie  weiii  lo  Loudon  on  this  account,  where  he  was  strong- 
ly solicited  by  Dr.  Burton,  one  of  the  trustees  lor  the 
new  colony  at  Georgia,  to  go  there  to  preach  to  the 
Indians.  At  first  he  peremptorily  rchised.  He  parti* 
cularly  mentioned  tbe  grief  it  would  occasion  to  bia 
widowed  mother.  The  case  being  referred  to  her,  she 
is  said  to  have  made  this  reply  j  ««  H.>d  I  iwcn  y  sons, 
I  should  rejoice  that  (hey  were  all  so  employed,  thougt) 
I  ahould  never  aee  them  notei."  Hia  way  appesred 
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now  Itlaio;  and  he  made  arrangements  for  this  en> 
terprise.  On  Tueidajr,  October  14,  1735,  he  set  off 
from  London  For  Gravesend,  accompanied  by  Mr. 
In5»ham,  Mr.  Delamoite,  tnd  his  brother  Charles,  to 
embark  for  Georgia.  There  were  six-and-twcniy  Ger- 
man* on  board,  members  of  the  Moravian  church,  with 
whose  Christian  deportment  Mr.  Wesley  was  much 
struck,  and  immediMeljT  set  hinaeif  to  learn  the  Ger- 
man language,  in  ord«r  to  converae  with  them.  The 
Moravian  Uishop,  and  two  others  of  his  society,  began 
to  learti  English.  He  now  began  to  pixach  extempore, 
which  he  afterwards  mack  his  cooitUlt  pmcUce  dutiog 
bis  lite,  and  yet  he  wrote  much. 

The  piety  and  devotion  which  Mr.  Wealey  and  his 
compaittons  maiafetted  during  the  voyage  waa  highly 
commciidabte,  nd  indicited  a  becoming  impreatkm  of 
the  importance  of  their  undertaking;  but,  owing  to 
some  disagreeable  circumstances,  Mr.  John  Wesley 
returned  to  England  without  having  made  much  pro- 
gress in  the  proposed  object,  and  was  succeeded  by  bis 
valued  friend  Mr.  Gcorjje  Whitefield,  who  arrived  at 
Savanoah  on  tiie  7ih  May  1 738,  and  waa  received  by 
Mr.  Dehnwuei  and  many  of  Mr.  Wetley**  bearers. 
.  It  nvjbe  proper  to  notice  the  meeen  wMch  ettended 
Mr.  Whitefietd'e  ttboun  In  this  quarter  of  the  globe. 
He  laboured  wiil\  ric.i;  /cil,  ■jt,'}  was  honoured  to  be 
useful.    He  rciuiix;!  to  ui  the  close  of  the 

iarae  year  to  receive  priest's  orders.    On  his  return  to 
America  in  1739,  he  landed  at  Philadelphia,  and  im« 
mediately  began  bis  spiritual  labours,  which  he  con- 
tinued as  be  pened  through  the  colonies  of  Virginia, 
Maryland)  and  North  end  South  Cardluw,  bnng  atttnd* 
cd  by  considerable  audiences.    Upon  his  arrival  at  Sa- 
vannah, be  found  the  colony  almost  deserted,  which 
moved  him  to  carry  into  effect  his  scheme  of  huilclirig 
an  orphan-house,  which  he  had  the  happiness  to  see 
completed  through  his  exertions,  and  the  liberal  dona- 
tions of  his  friends.   Upon  his  third  visit  to  the  wea* 
lam  continent,  lie  took  s  voyage  to  the  Bermudas  IslandS| 
where  his  minisirf  wts  succesafally  attended,  and  some 
contributions  made  for  his  orphsn>houae  at  Savannah. 
Upon  his  sixth  voyage  to  Georgia,  he  received  tht:  thanks 
of  the  governor  and  principal  people,  for  the  advanlapc 
which  the  colony  had  derived  from  his  benevolent  c.x- 
crtionS)  a  circumstance  which  tends  greatly  to  vindicate 
the  chancter  of  this  singular  man,  from  the  very  nnjuM 
reprmeh  oT  avarice  wbicb  waa  frequently  thrown  upon 
him.   In  1769,  he  made  his  7tb  and  last  voyage  to  Ame- 
rica ;  but,  although  his  labours  were  so  extensive,  he 
formed  110  separate  cgngrcgations.    In  the  jntcrval»  of 
his  visits  10  America,  he  frequently  made  tours  to  Scot- 
land and  Ireland,  where  he  attracted  numerous  asscm- 
bfiesy  and  always  made  a  powerful  impression  by  his 
doqnencet  but  Itaving  differed  in  doctrinal  sentiment 
from  Mr.  Wesley,  and  never  having  formed  the  idea  of 
a  separate  association  of  itinerant!  and  of  OMmbers,  he 
can  scarcely  be  considered  as  the  bead  of  any  party. 
Mr,  Wesley  is  the  father  of  the  M i  ; lio  'ists,  of  vfiiose 
rise,  progress,  doctrine,  and  discipJifit,  we  shall  now 
give  a  very  brief  account. 

Upon  Mr  Wesley's  return  to  England,  he  VTas  invit- 
ed to  preach  in  several  Chnrebea,  but  thie  loncoursc  of 
nei^e  who  followed  him  was  so  great,  that  the  churches 
u  goieral  were  shot  againat  Jun.  Bis  converts  now 
hegsD  to  form  tbenaelTCi  into  n  Httle  society,  as  lie  and 


his  companions  had  formerly  done  at  Oxford.  They 
then  agreed  that  they  would  meet  together  once  a 
week,  "  to  confess  their  faults  one  to  another,  and  pray 
one  for  araothcr  ;  that  the  persons  so  meeting  should  bo 
divided  into  several  bandt,  or  little  companies,  none 
of  them  of  fewer  than  Jtve,  or  more  than  ten  persons  ; 
that  every  one  in  order  should  speak  as  freely,  plainly, 
and  concisely  as  be  oonid,  the  real  stsle  of  hia  heart, 
with  his  several  temptations  snd  deliverances  since 
their  last  meeting;— that  all  the  bands  should  have  a 
conference  at  eight  every  Wendosday  evening,  begun 
and  ended  will)  singing  and  prayer; — that  any  who 
desired  to  be  admitted  into  this  society  should  be  asked, 
What  are  your  resaons  for  desiring  this  ?  Will  yon  be 
entirely  open,  using  nn  kind  of  reserve  I  Have  yott  any 
objection  to  any  of  our  orden  ?  That  after  two  month's 
trial,  they  should  be  admitted  into  the  society  ; — that 
every  fourth  Saturday  should  be  observed  as  a  day  of 
general  intercession  ;—>tbat  on  the  Sunday  se'ennighr 
following,  there  should  be  a  general  iove  feati  from 
seven  till  ten  in  the  evening ;— that  no  member  should 
be  allowed  to  act  in  any  thing  contrary  to  any  order  of 
the  society ;  and  that  if  any  peraona,  after  being  thrice 
admonished,  should  noc  conbrai  tbcrctni  ibey  tiraald  nn 
longer  be  esteemed  sa  members.  Here  we  hsve  the 
platform  of  the  system  of  Methotii  in  It  was  still  Mr. 
Wesley's  desire  and  design  to  preacli  itj  the  established 
church,  anil  it  is  remarkable  that  lie  always  considered 
himself  a  member  of  it.  fl is  plan  seems  to  have  been 
.to  promote  a  reformation  in  the  church,  instead  of 
separating  liram  it.  The  rules  he  obaerved  himself  and 
recommended  to  Ms  fellewen  seem  to  have  been  design- 
ed as  supplementary  to  the  accustomed  ceremonial.  He 
iS)  without  seeming  to  have  intended  it,  the  founder  of 
the  most  numerous  and  remarkable  religious  sect  of 
which  we  have  any  account  in  ancient  or  modern  tmics. 

It  must  be  acknowledged,  however,  that  the  doc- 
trine Mr.  Wesley  taught  is  not  strictly  according  to  the 
Ihlrty-nine  articles. 

The  Methodists  are  professed  Arminians.  Tbey 
deny  the  doctrines  of  election,  and  the  certainty  of  (he 
saints'  perseverance. 

In  regard  to  original  sin,  and  the  extent  4)f  human 
ir;al)illiy,  it  is  not  so  easy  to  swy  wiiat  are  their  precise 
opinions.  They  seem  to  bold,  that  Uie  effect  of  the 
mediation  of  Christ  in  regard  to  all  men  is,  that  ibey 
may,  by  the  use  of  the  means  put  In  their  power, 
secure  their  aalvstion.  Tbey  certainly  go  very  far  in 
asserting  the  atiainableneaa  of  Juifetttm  in  thia  life. 
They  ground  their  doctrine  on  this  subject  upon  such 
texts  as  these:  *' Be  perfect."  ** Herein  is  our  love 
made  perfect,  that  we  may  have  boldness  in  the  day  of 

i'udgmcnt,  because  as  he  is,  so  arc  we  in  this  world  "" 
t  is  proper  farther  to  notice,  that  while  they  deny, 
as  above  mentioned,  the  doctrine  of  elecflM  as  taught 
by  the  Cslviniats,  they  bold  thst  eertatn  penons  and 
churches  have  been  elected,  and  that  gnat  erems  are 
fore  OKliiii'  !  It  is  afTirmcd  by  respectable  authority, 
that  when  Mi.  Wesley  preached  in  Scotland,  ho  was 
more  cautious  in  cxj)icssiiig  his  sentiments  on  this 
subject,  knowing  the  Caivintstic  creed  of  the  Scot- 
tish j-cople.  Whatever  may  be  in  this,  it  h  ccituin 
that  bis  modem  followers  have  not  always  been  so 
accommadating.  Of  late  years  many  of  their  must 
endnent  preacben  have  brought  forward  their  opi* 
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vams  on  titeae  points  uiih  mucii  zeal,  and  vveo  in  a 
conlrovenUt  furai.  Ccittin  it  ijh  however»  tb«t  th* 
Methodists  never  have  in«de  much  progress  in  North 

Britain,  owtn^  to  the  hold  which  the  doctiiiie  of  tite 
Wesiroinntcr  Confession  has  upon  the  tninrls  of  the 
Scoiclv  ptople,  and,  it  bat  fjir  to  add,  cvinr  to  the 
residence  of  the  clergy,  a;vi  ihc  dccrjioiis  chiitactcr  of 
the  people  in  gcnciai,  which  tnay  be  supposed  to  make 
tbein  ICM  accessible  to  the  imprcsMons  of  terror,  one 
of  the  chief  of  the  meins  by  which  the  Methodists  aim 
et  opeimting  upon  the  minds  of  men.  It  mwf  el«»  be 
added,  that  the  minnte  inspeciion  which  the  laws  of  Me* 
thodisin  authorize,  -jb  -.o  ilio  ve  ry  feelings  and  ptivate 
exercises  ot  each  in  'iviclujl,  tlufs  not  sccovd  with  the 
taci'.urii,  [;rud -[it,  independent  genius  of  our  ptople  ; 
and  perhaps  the  Icrf  of  one  shilling  quarterly,  for  the  rc- 
neval  of  Iteketatocenatiiute  full  membershipi  mayop»> 
rate  in  part  aa  an  obainietion.  Of  laie»  it  became  a  mat* 
ter  of  conference  whether  Seotland  should  be  relinqolsh- 

t-d,  as  bcisririij;  Iicavy  on  tht;  fiiruts  of  tlic  society,  or  n  hc. 
llicr  greater  txcrtions  should  he  made.  'l"hc  liitlei'  al- 
ternative \va  .  id  ;  and  \>y  cmployiuj^  some  of  tl.cu 
ino&t  eloquent  preachers,  by  erecting  better  places  of 
worship  in  more  prominent  »iiuations,  and  their  usual 
attention  to  the  cultivaiioo  of  vocal  mmic,  tliejr  may 
perbape  gain  their  objecti  unleas  aimtiar  means  are  em- 
ployed by  the  Presbyieriane»  and  more  accommodation 
provided  in  our  large  towns  for  the  Increasing  popula- 
ijum.  When  we  look  to  Tngtand  and  Wales,  and  the 
New -World,  we  sec  the  triumphs  of  the  Methodist*. 
Their  numbers  arc  very  great,  ;unl  every  ycart:icrcasin|^. 
By  the  account  of  the  76ih  annual  conference,  held  at 
Bristol  in  July  1819,  it  appears  that  no  fewer  than  6905 
have  been  added  to  their  society  during  the  past  year; 
that  in  Great  Britain  they  luve  SIS  stations,  each  em- 
ploying at  the  least  two  preachers,  and  in  chief  towns 
ihree  or  four;  in  France,  they  have  four  missifmary  sta- 
tions; in  Gibraltar,  one  ;  in  Hih^m  U,  one  ;  in  Ceylon  and 
continental  India,  upwards  of  twenty  missionaries ;  in 
Africa  six,  and  more  requested ;  ill  tl>e  West  Indies,  up- 
wards of  forty;  in  the  British  pfwvinceaa  of  North  Ame- 
lica,  (where  the  Church  of  Scotland  has  done  so  little  ) 
the  Methodists  have  IbrQ •five preachers. 

For  their  zeatotia  eserlions  in  the  conversion  of  the 
ncf^roes  in  the  West  Indies,  in  which  Dr.  Coke,  lately 
deceased,  lahourcd  so  ind<  f  itigably,  the  Methodists  de- 
serve welt  of  the  Ciiiistain  world.  Indeed,  had  it  not 
been  for  them,  our  countrymen  in  these  ikiatids  would 
have  had  scarcely  any  oppun unities  of  Christian  in- 
stroction  and  public  worship.  Aa  yet  they  are  the  chief 
iabootera  in  British  America. 

There  have  been,  from  time  to  time,  partial  separa- 
tions from  the  methodist<i,  concerning  the  adininisira- 
tion  of  the  sacraments,  siivue  in  chiuih  hours,  &c. 
but  the  most  formidable  divisions  have  been  those  re- 
lative to  the  nature  and  excKiae  of  religious  liberty, 
and  to  the  forms  of  church  government.  Disputea  on 
these  subjects  hsve  produced  the  Methodtu  A)r«  Irter- 
tmetft  and  the  Society  of  Revivai  Mtthodi*t».  At  the 
head  of  the  former  was  Mr.  Alexander  Kilham,  who 
publisher'  a  hook,  tntulcrl  the  Progre**  <if  Liberty  among 
the  J'eofilc  galled  Mahodutt,  in  wnich  he  exposed 
tbeallt  ged  dtktts  of  ihe  Old  Plan,"  and  proposed 
a  form  of  church  government  on  a  broad  and  liberal 
basis.  He  argtted»tbat  the  whole  pow«r  of  church 
govemmeot  was  engrossed.  %  »he  preachers,  and  that 
ibe  people  were  not  rvpreaented  ia  the  OKet'mga  of  con- 


ferencO)  in  other  wot ds,  their  General  Juemoiy.  We 
cannot  proooance  oo  the  merits  of  the  queatioo.  When 
the  conference  assembled*  Mr.  Kilham  was  MMiiiaientfy 

expelled  the  connection.  The  minutes  of  the  trial  were 
published,  and  every  preacher  signed  his  Dame  to  a 
pap' r,  (riisifying  his  approbation  of  the  sentence.  A 
declaration  of  allegiance  to  the  confereiKC  (held  at 
Leeds,  July  SI,  1797,)  wa»  drawn  up,  which  was  sign- 
ed by  all  the  preachers  present,  txrrpiing  Messrs.  Thorn 
and  Evcrsfield;  a  third,  Mr.  CunuMii,  sigiiiiied  his  dis- 
sent by  letter,  "  They  (says  Mr.  Myka,  in  his  iAi- 
fery  ^  fAe  MethodUit,)  joined  Alexaudcr  Kilham,  and 

made  a  schism,  i;ndev  llie  nanic  of  the  JVew  Itinerancy." 
The  division  ilmt  c.ripinu'inc;  amounted  to  about  fi\c 
Ihousatu!.  In  the  year  1806  they  iiad  nineteen  cir- 
cuits, (hitty  tntvdhtij.;  or  circuit  preachers,  and  about 
sixty  local  preachers.  They  purchased  a  large  and  ele- 
l^t  meeting  house,  caUcd  Gibraltar  Chapel,  in  Church 
Street,  where  there  ia  an  esteuaive  burial  ground.  The 
Revival  Methodists  form  a  numerous  body  of  the  Wea- 
ieyan  Christians.  They  are  not,  however,  all  ul  them 
loi  mally  separated  Irum  the  old  connection,  though 
they  have,  in  many  towua,  separate  places  for  religious 
worship.  In  Manchester,  Liverpool,  Leeds,  Stockport, 
Frestoo,  and  Macclesfield,  they  are  numerous.  In  the 
latter  place  they  have  lately  built  a  neat  chapel,  having 
been  long  separated  from  the  old  connection.  They 
have  punlished  thetr  rules  in  a  small  pamphlet,  entitled 
"  CtT.eral  Rules  of  a  Sncittu  'jf  Chrintian  RevivaSulK 
at  .Macctctjield^  witli  a  prefuce,  containing  a  ileciara'ion 
ol  dociiincb."  They  arc  distinguished  chiefly,  by  their 
claimipg  as  a  Cnrisiain  privilege  a  right  to  indulge 
their  Heelings  as  to  prayer  and  praise  at  all  times,  and 
on  all  oeeasionsTT-for  example,  while  the  mimater  is  en* 
gaged  in  preaching.  No  idea  can  be  formed  of  their 
number,  as  they  are  diffuscd|  MNWe  «r  leai|  among  the 
general  body  of  mctliodisis. 

Wc  are  unwilling  to  pronoum  c  >□  ;l;a  compara- 
tive value  of  Methodism,  and  the  evils  which  have 
more  or  leas  accompanied  it.  The  enemies  of  tke 
Meibodista  say,  they  have  contributed  to  fill  the  asy- 
lums of  innacy }  whereas  it  ia  beyond  question,  that 
they  have  in  a  tliousand  instances  been  the  means  of 
reclaiming  the  raoji  vicious  and  depraved  characters. 
They  have  been  regarded  as  the  most  fornudablc 
enemies  of  the  establishment ;  hut  they  have  done 
much  good  among  many  who  might  never  have  aouglst 
more  connection  with  the  church,  than  to  procure  bap- 
tism, msrriage,  and  httrial.  It  is  certam  th^  are, 
generally  spealling,  good  members  of  society,  and 
very  peacesble  subjects.  They  are  in  general  tem- 
pt rate,  both  in  food  and  dress.  They  avoid  all  places 
ol  piiHlic  amusement.  They  are  very  kind  and  sym- 
patiiizin^'  to  their  poor  and  distressed  members.  They 
make  a  btuinet»  of  religion  more  than  the  generality  of 
Christaio  professors.  Impartiality  requires  tlint  we 
ittst  liiot  at  the  deJiscia  and  errors  prevalent  amon^ 
them.  If  we  judge  from  the  Monthly  Magazine,  edit" 
ed  by  one  of  their  most  respectable  members,  it  is  un- 
deniable that  too  many  of  their  membcis  arc  guided 
in  their  determinations  hy  fcclinj^s  and  iiiipressioiis : 
thai  ihcy  arc  too  apt  to  magnify  common  events  as 
bordering  on  the  miraculmiss  that  their  filing  alwayn 
the  day,  and  even  the  moment  ef  conversion,  cndan* 
gem  preaumpiion  on  the  one  hand,  or  distracting  feore 
on  the  other;  that  their  regular  detail  of  each  indivi- 
dual's experiences  and  inward  conflicts,  seems  neitbor 
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rational  nor  scriptural,  and  leads  to  many  errors ;  and 
that  the  practice  of  lay  ptaacldag  it  apt  10  expose  the 
work  of  tlie  ET«DgeliM  to  coattBpt.  MonMweri  their 
system  of  Itineninejr,  and  drculetranof  prcacbers,  wMeb 

is  one  of  the  most  striking  features  .of  their  whole  plan, 
seems  not  to  accord  witli  the  Scriptural  descriptions  of 
the  relation  between  pastor  and  fluck,  and  encourages 
a  superficial  religion,  instead  of  Christatii  edificauon. 
But  what  Mr.  Wesley  said  of  bimaelf,  maj  be  regard' 
cd  M  applicable  to  moat  of  the  preachers  of  hia  eon- 
oexi^n— I  koow,  were  I  myself  to  preach  one  whole 
year  in  one  place,  I  should  preach  b  h  my  f  lf  and 
most  of  mir  congregation  asleep," — We  iiuvt  lound, 
by  long  and  constant  experience,  thai  a  fietjuent  change 
of  teachers  is  best."  Upon  the  wliole,  Meihodisnn 
seems  better  calculated  to  ronse  the  careless,  than  to 
boild  up  belietrera  s— to  stimulate  the  seat  of  (he  Gbria> 
tiao  world)  than  to  form  or  regulate  chttrchea  s-^to  es> 
cirt;  niPM  to  seek  spiritttnl  food,  rather  than  regularly 
tu  adniinistcr  it.  Lei  Mcthrxlihts  learn  from  the  pioHS 
members  ol  the  establislnnents,  niore  regard  to  order, 
aad  to  sober  miodednesi* ;  but  let  all  the  churches  leaio 
iram  them^  more  fervour  in  devotion,  more  blameleae- 
nesa  of  ceiidactt  more  brotherly  affection,  aad  a  con- 
veruttion  which  beeomca  the  Gospel.  Weeley's  life 
hy  Coke  and  Moore.  Mylcs'  Hutory  ^  the  Methodittt. 
Chruiian  Odtcrvrr,  vol  viiL  jlrminian  Magazine. 
Quarterly  Revievi-  Wesley  and  Coke's  Journals.  Flet- 
cher of  Madelcy'i  works,  entitled  Cheek*  to  jintlno' 
mianitm,  Vc. 

M£URTH£,  the  name  of  om  of  the  depertmenta 
in  the  north-eaal  regioo  of  FMocc,  and  one  of  the 

richest  in  the  kingdom.  It  is  bounded  on  the  oorib 
by  the  department  of  the  Moselle,  on  the  west  by  the 
iftUuriiMat,  00  the  Booth  by  that  of  the  Voige%  and 


on  the  east  by  that  of  the  Lower  Uliine.  It  la  water, 
ed  by  the  Meurthe,  (from  which  it  derivet  its  name,) 
which  runs  into  the  HAotelle  below  Frouard,  and  also 
by  the  Seille,  the  Sarre,  and  the  Vezouze,  which  nmvs 
into  the  Meurthe  at  Luncvillc.  Its  principal  productions 
are,  corn,  wines,  tobacco,  hemp,  madder,  safTron,  wood  of 
construction,  iron  mines,  and  salt  springs.  In  the  ar« 
rondisscmcnt  of  Luncville  there  are  several  glass^worka, 
penicvlariy  ihoae  of  St.  Quirin.  PbalsboorR,  in  the 
arramtinemest  of  Sambourg,  ia  celebrated  for  ita  U- 
qoeura.  Chateaa>Salina  derives  Its  name  from  the  sait> 
springs  which  prevail  there.  Dieuze,  in  the  same 
canton,  has  likewise  salt-springs.  In  the  middle  of  a 
marsh  in  the  neighbourhood  of  Xanci,  an  obelisk  marks 
the  place  where  Charles  the  Bold  perished.  In  the 
neighbourhood  of  Toul,  earthen  ware  is  manufaclnrod. 
The  following  are  the  principal  towD>i  with  their  popa* 
lafion. 

Nanci  (the  capital)  .  .  ,  M,9r<(0 
Luneville  .....  9,797 
Toul      ......  6,949 

V:rcv.]-^:A\r.'^  ....  2,110 
b^rrcbourg  1^454 

LnnevJlle,  situated  between  the  Vesonse  and  the 

Meurthe,  is  rclc'ura-crl  fnr  thr  t:f  ;uy  signed  at  it  irj 
1801,  between  I'l'jncc  luvI  Austria.  It  has  an  acade- 
my and  a  go-ni  Jiiu'.irv. 

The  department  contains  6430  square  kilometres,  or 
335  aquare  leagues.  The  forests  amount  to  about  SSy 
sectorea,  or  44s  thousand  acreai  of  which  newly  100 
tbovaand  belong  to  the  govetmnent,  tbonesttd  to  the 
communes,  and  the  remainder  to  ir.  liviilnnls.  The 
contributions  in  the  year  1801  amounted  to  2,681,381 
franea.  jpopulaiioo  34a»lOT. 
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Mexico,  (town  of,)  the  capital  city  of  New  Spsin, 
is  situated  in  19°,  25',  45"  ■■f  north  latitude,  and  99°, 
5',  15"  of  west  longitude,  7470  feet  above  the  level  of 
the  sea.  Its  name  imports,  in  the  Aztec  language,  the 
habitation  of  the  god  of  war  {  but,  before  the  year 
IfdO,  it  was  more  commonly  called  Tenochtiilan, 
which  Cortes  corropted  into  Temixtitso.  its  aitu«- 
tlon  on  an  isthmus,  washed  by  the  South  Sea  and  the 
Atlantic  Ocean,  is  peculiarly  favourable  for  commer- 
cial communications;  but  tiie  state  of  the  coast,  and 
llie  want  of  ports  on  the  Atlantic,  oppose  great  obsta- 
cles to  Its  prosperity.  It  slants  in  the  midst  of  a  fine 
iialley,  about  70  leagues  in  circumference,  and  was 
formerly  surrounded  by  a  salt-water  lake»  and  ioteiu 
aceted  by  navigable  canals.  It  wss  acces^ble  by 
means  of  three  dikes,  or  causeways,  shout  20  feet  in 
breadth,  which  were  carried  through  the  lake,  for  liie 
space  of  more  than  a  league,  in  diiTercnt  directions. 
But  the  water  of  the  lake,  which  seems  to  have  be- 
gun to  decrease  long  before  the  arrival  of  the  Spa- 
niards* is  above  two  miles  distant  from  the  city  io  its 
present  state.  The  city  was  almost  completely  de- 
stroyed at  its  conquest  by  Cortcz,  by  whom  it  was  re- 
built on  the  same  spot,  so  that  the  present  streets  have 
for  the  most  part  the  sam«  direction  as  the  old  onesi 
Vol.  3(111.   Part  I. 


running  nearly  from  north  to  south,  and  from  east  to 
west,  Torming  a  great  square,  of  which  each  side  is 
nearly  9021  feet  in  extent.  In  its  ancient  state,  sur- 
rounded with  water,  and  founded  on  islands  covered 
with  verdure,  the  capital  of  Mexico  must  have  reaem* 
bled  some  of  the  cities  of  China  or  of  Holland.  It  Is 
aiill  one  of  the  Bneat  cities  ever  built  by  Enn^anii 
and  is  sorpaised  by  few  towns,  even  on  the  old  conti- 
nent, for  the  tinif  irn  1 -vcl  of  the  ground  on  which  it 
stands,  the  rcguianly  and  breadth  of  the  streets,  and 
the  extent  of  the  public  places.  The  houses,  built  of 
hewn  stone,  (which  is  a  porous  amygdaloid,  or  a  por« 
phyry  of  vitreous  feld-spath,)  have  a  great  appearance 
of  solidity  and  magnificence.  They  ate  not  loaded 
with  ornaments,  and  lisve  none  of  those  wooden  bal.* 
conies  and  galleries  which  so  much  disfigure  the  Euro- 
pean houses  in  both  the  Indies.  The  balustrades  and 
gates  arc  all  of  Biscay-iron,  ornamented  with  bronze  j 
and,  instead  of  roob,  there  are  terraces  resembling 
those  of  Italy  md  other  southern  countries.  The  ar- 
chitectnre  in  general  is  of  a  very  pore  style  %  and  thero 
are  several  edifices  of  a  very  beaunfitl  strtictare.  Tlioao 
which  usually  attract  the  attention  of  a  stranger,  are 
the  caihedrttl,  a  small  part  of  which  ia  in  the  Gothic 
atylCf  and  the  priodpsi  edifice,  which  is  of  recent  date 
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and  fine  proporiloii,  has  two  towers,  ornamented  with 
pilutcr*  *nd  mmiicb  ;  the  treatiry,  adjoinin;;  to  the  pa< 

lace  t)f  ilic  vlciiiiVi;  the  convenit,  pariicii'.  u  U  ti^si  of 
St.  l  iaiicu;  inc  h-Jt/iual,  wliicii^  maiiituins  1100  cliil- 
ilren  and  old  |>cople ;  the  acordadOf  a  fmi.  tuifi.i;  pro- 
vided with  spjK  iuus  atut  well  aircd-pri!>uns,  capubic  of 
Colitainiiig  niM-e  than  1200  individuals;  the  •cAc/oi  ^ 
mtnett  •  bcauiirul  uew  buildingi  which  coMnins  fine 
collections  in  physics  mechmicii  and  minermloB^;  th« 
botanical  ^t^ar.Icn,  small,  bui  rich  in  «hc  more  rare  and 
inter«siin^;  vc;t'.abU-  pro<iiiciions  ;  the  unrvcrtity  fiublic 
library  ;         acadimi/  of  fine  arit }  the  ttjUe  airxan  tlalue 
of  Cliark*  IV.  in  the  Piaza  Mayor;  aiul  tfu:  tefiuLckral 
nwmuuni  to  Cortex,  in  a  chapel  v(  thv^'  Huspnal  de  lo» 
Kktunle*.  Tho  town  bat  been  mucli  einbeliisbed  since 
the  year  1769.  Two  great  palaces  or  botdt  have  been 
rc<  i.ii;ly  constructed  by  Mexican  arii>>is  from  the  aca- 
dnuy  III  ihc  aris  in  fine  captial,  one  of  which,  in  the 
iir^ciior  ol    l!ic  couil,    cxliibr.s   ;t   vfry  ln:aiili!al  oval 
peristyle  of  coupled  columns,    iiui  u  is  lUc  cxiunt  and 
aniform  regularity  of  the  city,  and   the  breadth  and 
straishtneaa  of  the  aircels,  more  than  the  grandeur  or 
mitnber  of  itt  monument**  which  excite  admiration ; 
while  the  excellence  of  the  police  preserves  every  thin^ 
in  proper  order  and  repair.    Most  of  the  streets  have 
very   broad  pavemcrils,   and  arc  buiii  cicjii   and  will 
lifirhted.    The  supply  of  water  i»  well  n-iritlaicd  ;  and, 
SB  that  which  i«  fonnd  by  digging;  is  of  a  brackish 
quality^  kpriog  water  ia  conveyed  from  a  considerable 
diaUHice  by  nveaos  of  two  aqueducts  of  modem  con- 
struction, which  are  weU  worthy  of  nolica.    One  of 
ihcm,  leadinK  from  the  insulated  hill  of  Chapoltepcc, 
is  carried  upon  arches  for  the  space  q?  10.826  (cet,  and 
the  other  from  the  Cortlillcra,  whicli  sipaiutes  the  val- 
ley of  Mexico  from  that  of  Lcrma  and  Tojuca,  is  about 
S3t464  feef  in  length,  but,  on  account  of  the  declivity 
of  the  ground,  is  conducted  over  arches  for  no  more 
than  a  third  part  of  the  apaee.  The  ancient  dikea,  «r 
causeways,  still  exist ;  and  others  have  been  formed 
acioss  the  iiiaisliy  grounds,  which  at   once  serve  the 
purposes  of  rojds  fnr  carriaj^jcs,  and  uf  muunds  to  ri.'- 
sist  the  overfliaviiit^s  of  the  lake.    There  are  few  re- 
mains of  Mexican  itntiquiiics  to  be  found  in  the  capi- 
tal*   The  eocient  temples,  or  teocallis,  which  were 
truncated  pynmida*  with  a  broad  baae,  and  frcquemlf 
ISO  feet  in  height,  covered  with  wooden  cupolas  and 
altais,  were  so  much  used  durinj;  the  5iei;e  as  places 
of  defence,  thai  tii'ist  of  thcin    were  destroyed  in  its 
progress.  All  I  t!i::  ri:-,i     ' ' i  ;  war^ls  thrown  down,  partly 
as  bein^  heaihen  tnoimtncois  displeasiiig  to  Popish  bi- 
gotry, and  partly  as  furnishing  strong-holds  to  the  In- 
dian  iDsurgenta.  The  few  remaining  relica  of  Meat- 
can  art  are  the  diliea  and  aqoedaeta ;   the  siooe  of 
the  sacrifice;  the  great  calendar  monument;  the  co- 
luhsal  statue  of  the  goddcss   lenyadmiijiu,  which  lies 
covered  with  a  few  inches  of  earth  in  une  of  the  gal- 
leries of  the  university ;   the   Aztec  manuscripts,  or 
hieroglyphlcal  pictures,  painted  on  agoue  paper,  atag- 
il^na,  and  ro  ton  clolb,  which  are  preaerved  rather 
carelessly  in  one  of  the  arcblvea  of  the  viceroy's  pa> 
lacc ;  the  foui>dationi  of  the  palace  of   the  kin^s  of 
Al<  olhuacan  ai  T<zcucoi    (he  colossal  relievo.  ttaceU 
on  the  porphyriueal  ruck  called  Penol  dc   los  Uanos ; 
with  several  other  objects,  which  are  considered  as  re- 
•embliiig  the  «rorks  of  the  ancient  Mongol  race. 

Thr  population  of  Mexicoi  according  to  the  most  re* 
cent  and  certain  dati»  uionii  to  wt  leae  than  tUfiOO, 


or  140^000*  including  the  military,  who  are  aeldom 
fewer  than  SOOO  or  6000.   According  to  M.  Humboldtt 

tb£  wVudc  nv.v  b>  classed  under  the  fbUowini;  hcad»-~ 
While  Europeans          ...         2  500 
Wiiiie  Creoles       ....       6i  "i>0 
Indigeoousi  (copper  coloured)      .      33  UoO 
Meatizoea,  miatnre  of  Whitea  ant*  7 
Indiana      ....  5 
Mttlaltoea  lO.txiO 


36,000 


I36.iu0 

There  arc  33  male  convents.  co.-ituiMing  about  1300 
individualst  of  whom  sno  are  priests  and  choristers; 
and  IS  female  convents,  containing  3100  ioiividualSf 
of  w)um  oeariv  900  are  professed  rcligienaea.  The 
market  of  Mexico  ii  abundantly  supplied  with  pruvi* 
sions,  particularly  with  roots  and  fruits  of  every  de- 
scription ;  which  may  be  seen  every  moruiui;  at  sun- 
rise brought  down  the  canals  in  boats  by  the  Indians, 
along  with  a  great  quantity  of  flowers.  T'le  greater 
part  of  these  roots  are  cultivated  on  tlie  ciiinampas,  or 
floating  gardens,  in  the  adjoining  lakes.  These  gar< 
dena  are  known  to  have  been  in  uae  aa  far  back  ^ 
end  of  the  I4ih  century,  and  are  sappoaed  to  have 
been  suggested  by  the  natural  occurrence  of  small 
p  )nii)ii>s  uf  c'.iiJi  ijovercd  with  iieilis,  und  bound  toge- 
ther by  their  roots,  detached  iVout  the  banks,  an. I  dott- 
ing on  the  surface  of  the  water,  or  sometimes  uniting 
together  so  aa  to  form  small  islands.  Tney  were  after- 
ward attifieialiy  conatmcted,  by  m.iking  rafia  of  reeda, 
rushes,  roots,  and  brustiwoodt  covering  theae  with  biacit 
mould,  naturally  impregnated  with  muriate  of  aoda, 
but  ^'r  »?ltully  pui  itiiri!  from  the  salt,  and  rendered  fer- 
tile by  Masliinsj  it  with  the  wiicr  of  the  lake.  Some 
of  these  ^;ardells  arc  moveahU-,  and  driven  about  by 
the  winds  i  but  others  are  anchored,  or  atuchcd  to  the 
ahore,  end  are  towed,  or  poahad  with  poles  from  one 
spot  to  another.  Frequently  a  cottage  ia  built  npoo 
them  tor  the  residence  of  an  Indian,  who  acts  as  keeper 

or  i^Uiid  fjr  a  whole  ^^I'dup.  They  arc  usually  328  feet 
in  lenjjlli,  by  16  ir  \  J  lu  brcadtli,  nsin^j  aho  a  3  feet 
above  the  surrouiidin^j  water }  but  many  of  them  li.ivc 
now  become  fixed,  lying  along  the  canal,  and  separated 
tram  each  other  by  narrow  diteliea.  The  cdgea  «  theae 
iquBfoa,  formed  in  thia  manner,  are  generally  orna- 
mented with  flowers,  and  tometimea  with  a  hedge  of 
rose-bushes.  O  i  a  soil  t!ui'»  const.intly  refrcslied  with 
water,  the  vcjjclLition  i-s  extremely  vijjuious  ;  i.fl  a 
great  variety  of  vc^^etahles,  particularly  beans,  peas, 
pimento,  {Mtatoc^,  artichokes,  and  cauliSuwers  arc  rais- 
ed upon  tliem. 

The  town  of  Mexico  ia  acareeiy  leia  endangered  by 
Inondatiom  than  that  of  Lima  by  earthquakes  ;  and  in 
every  30  years,  at  least,  has  been  ^;reatly  injured  by  the 
oveiflowing  waters  of  (he  neighbouring  lakes.  All  these 
lakes,  except  that  of  Tezf  uco,  are  on  a  lusher  level  than 
the  city  ;  and  even  the  bed  of  this  neartst  lake  is  progres- 
aivcly  riamg  by  the  accumulation  of  mud,  while  the  pav- 
ed atreeta  of  Mexico  remain  a  fixed  plane.  Theae  inun> 
datiooa  occaaioned  ieaa  inconvenience  in  the  old  city, 
when  the  inhabitants  were  accustomed  to  live  much  in 
their  canoes,  and  when  the  houses  were  so  construcied, 
that  boats  could  pass  throu);ii  the  lower  story.  But 
the  losses  experienced  in  the  modern  city  were  much 
greater,  and  more  alarming  lo  the  inhabitants,  who  have 
been  obliged  to  abandon  the  old  Indian  ayatem  of  dikeft 
or  noonda,  wbicb  imre  kmA  imoficiBnt  to  repel  tit* 
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floods,  and  have  adopted  the  pUn  of  canals  of  evacua- 
tion to  carry  off  the  mpeimbondant  weters.  At  one  pe- 
nod»  in  consequence  oT  lh«ie  works  being  interrnptcd» 
Mexico  remained  inundated  for  five  years,  from  1699 

To  1634.  The  grcatist  wretchedness  prevuileti  among 
Utc  luwer  orders  ;  all  comnicrce  was  ai  a  stand  ;  and  it 
was  only  by  frequent  caitlifjuakcs  opening  ihc  f^iound 
of  the  vailcy  that  (be  waters  were  removed.  At  length, 
after  various  schemes  and  delay*,  an  intneiise  outlet 
through  the  monniabts  to  the  nonh-aaat  «ai  completed 
in  1^89,  called  the  Desague  de  Htie-huetoci,  whieh  ia 
one  of  the  most  t^i^'antic  hydraulic  operations  ever  cxe- 
riiied  by  man,  and  which,  if  filled  with  water  to  the 
dcpll)  of  32  fctt,  would  allow  the  largest  ships  o)  war  to 
pass,  klic  ciinai  is  iiittre  than  four  leagues  and  a  iiaili  in 
length;  and  a  fount)  part  of  the  whole  is  cut  through 
the  hUii  of  Nochiatoogo.  For  the  apace  of  1 1,483  feetf 
the  depth  of  the  cot  is  from  98  tti  ISI  feet;  and  at  the 

highest  part  of  tin;  ridi;c,  for  the  spjce  of  2674  iVet,  the 
perpendicular  depth  is  i.ot  less  than  iium  147  tu  195 
feet,  while  the  breadth  ut  the  top  is  from  376  lu  360 
feet.  But,  in  spite  of  all  the  means  which  have  been 
tiaiiJ  to  secure  the  capital  against  inundatkNl  from  the 
itnitfa  and  north-weat,  U  ia.  atill  cspoeed  to  ^reat  rbka 
from  the  adjoining  lake  of  Teacuco,  for  the  draiidn;; 

cf  "  hirh  a  caiiiil  is  hcj^nn  to  be  exeruied.  wbicb  \iill 
extend  above  104,660  Icet,  and  coal  =gl25.O0t").  These 
operations  have  pioved  fatal  to  multitudes  of  Indians, 
who  are  compelled  to  Ul>our  in  the  public  works  to  the 
neglect  of  their  own  domestic  affairs ;  and  who,  besides 
periahing  in  fraat  nnmbera  from  diaeaae  and  cakualtiea, 
are  redoccd  to  a  general  aiate  of  poverty. 

Tlic  environs  cf  Mexico  present  a  rich  and  varied  ap- 
pearance, when  viewed  in  the  inorning  from  the  towers 
of  the  cathedral,  or  the  hill  of  t^ii.ipolte pec.  Tlic  eye, 
(says  M.  Humboldt,)  sweeps  over  a  vast  plain  ol  Citrc> 
fully  culuvated  ficldsi  tebteh  extend  to  the  very  feet  of 
th«  coJossal  mountalna  eororad  with  perpetual  anow. 
Th«  city  appear*  as  if  -vaahed  by  the  waters  of  the 
lake  Tezcuco,  whose  basin,  surrourvded  with  villages 
and  hamlets,  brings  to  inmd  the  most  beautiful  lakes  of 
the  mountains  of  Swisserland.  Large  avenues  of  elms 
and  poplars  lead  in  every  direction  to  the  capital ;  and 
two  aqueducts,  constructed  over  arches  of  very  great 
elevation,  crasa  the  plabh  end  exhibit  an  appearance 
equally  agreeable  and  intoreatiDir.  The  magnificent  con- 
vent of  Neustra  Sonora  dc  Guadalupe  appears  joined  to 
the  mountains  of  Tapcyacac,  among  ravines,  which 
shelter  a  lew  dates  and  yount;  yvicca  tree*.  Towards 
the  south,  the  whole  track  bclweco  San  Angel  Tacabaya, 
and  San  Augueta  de  las  Cuevas,  appears  an  immense 
garden  of  orange,  peacb>  applet  cherry,  and  other  £u* 
ropean  frak'treoa.  Thia  betntiful  cnltivation  forma  a 
singular  contrast  with  the  wild  appearance  of  the  naked 
mountains,  which  inclose  the  valley,  among  which  the 
famous  volcanos  of  Pucbla  Poppcatcpetl,  and  Iztaccici- 
huatl  are  the  most  distinguished.  The  first  of  these 
forms  an  enormous  cone,  of  which  the  crater,  continual- 
ly htfiamed  and  throwing  up  smoke  and  ashes,  opens  in 
(h«  midet  of  eternal  snows."  See  Robertson's  HUtory 
of  America.  :,nr1  Hnmboldi'*  B»*ay  on  JVew  S/iain.  (y) 

MEXH  O,  or  New  Spain,  is  one  of  the  nine  great 
povc;nment8  into  which  the  Spanish  possessions  in 
America  are  divided  ;  and  is  by  far  the  most  important 
t>f  tfaem  al1|  both  on  account  of  its  territorial  wealth  and 
to  filvoanUe  positioo  for  commercial  commtmicatiDns. 
Its  Indian  ounof  Mmdco,  signifieii  in  thn  Amec 


guage,  the  habiution  of  the  god  of  war;  and  the  dc> 
signiitiou  of  N«v  Spain,  first  applied  In  1518  tothnpin* 
vincn  of  YtmiB»»  and  nfterwaida  to  the  whole  empire 
of  Mottteanma,  now  includes  all  the  extent  oi  country 
over  which  the  viceroy  of  Mexico  exei  i  iscs  his  autho- 
rity, lying  between  the  loth  and  3Sih  degrees  of  north 
latitude  :  but  the  kingdom  or  captain-generalship  of 
Guatimala,  is  considered  a  distinct  government,  and  is 
generally  excluded  from  the  proper  territories  of  Mnii*' 
CO.  In  this  more  limited  view,  thent  the  kingdom  of  New 
Spain  extends  from  the  Idih  to  the  3Bih  degree  of  north 
latitude,  about  610  le^f^iies  in  length,  and  364  at  its 
(»rcalcsi  brcadili.  One  half  df  its  w  l>olc  surface  is  si- 
tuaicd  tirder  the  bvirnm^  sky  of  lha  tropics,  and  the 
other  under  liie  temperate  zone  :  but,  from  the  singular 
elevation  of  the  ground  above  the  level  of  the  sea,  iie«r« 
ly  three- fifths  of  the  cotintry  under  th«  torrid  sono  onjoiy 
a  temperate  instead  of  a'  sultry  climate.  The  whole  id- 
terior  of  the  viceT(.\ary  of  ^Mexico  furms  one  immense 
plain,  el i  volcd  fronj  646u  to  8200  feet  above  the  level 
of  the  neighbouring  seas,  extending  from  the  18th  to 
the  40ih  degree  of  north  latitude.  The  descent  from 
thia  central  table  land  towards  Acapuko,  on  the  west 
coast,  i»  a  regular  progress  from  a  cold  to  a  hoc  climate^ 
by  a  read  whteh  may  be  made  fit  for  carriages  t  whiloj 
on  the  cast  coast  to  Vera  Cms?,  the  descent  is  short  and 
rapid,  ])assablc  only  by  mules,  but  likely  to  be  soon  ren- 
dered accessible  lor  carriages,  by  the  construction  of  a 
^upeib  causeway,  which  was  begun  about  the  com- 
mencement of  the  present  century.  From  Mexico  to 
New  Biscay,  tbe  plain  prowrtoa  an  equal  elevation,  and 
lies  trader  a  ellmaie  rather  cold  than  temperate  ;  aind  it 
is  only  thr.  coasts  of  this  vast  kingdom  which  possess  a 
warm  climate,  adapted  for  the  productions  of  the  West 
Indies.  The  mean  temperature  of  th'^'  p  a  ins,  which 
are  situated  within  the  tropics,  and  not  more  than  984 
feet  above  the  level  of  the  sea,  and  which  are  called  by 
the  nalifca  Terras  Calientea,  is  aboat  77*  of  Fahrenheit. 
On  the  eaatnm  ccnit,  tbe  greet  heats  are  occanonally 
interrupted  by  strata  of  cold  air  brought  by  the  winds 
from  Hudson's  Bay,  from  October  to  March,  tsnd  which 
frequently  cool  the  atmobphcre  to  such  a  dc^jrce,  that 
the  thermometer  of  Fahrenheit  stands  at  60^  at  Vera 
Cruz  ;  but,  on  the  western  coast,  in  the  town  and  neigb- 
bourbood  of  Acapuico,  the  climate  is  tbe  hottest  and 
most  unhanllhy  in  the  world.  On  the  declivity  el  the 
Cordillera,  at  the  elevation  of  3930  to  4^30  feet,  there 
prevails  perpetually  a  soft  spring  temperature,  seldom 
varying  more  than  seven  or  nine  dej^rccs,  and  where  the 
extremes  of  heat  and  cold  are  equally  unknown.  This 
region  is  called  the  Tierras  Templadas,  in  which  the 
mean  temperature  of  the  whole  year  is  from  68* 
to  ^  of  rahrcnhcit ;  but  ihe  douda,  which  ascend 
above  the  lower  plains,  usually  settle  on  thia  licight»«Ml 
occasion  frequent  thick  fogs.  The  third  tone,  called 
Terras  I'riLis.  comprehends  the  plains  wliicli  are  elevated 
more  than  7200  feel,  aiid  of  which  the  mean  tempera- 
ture is  under  62*.  In  the  plaint  which  are  still  more 
elevated,  even  to  tbe  height  of  83  oo  feet,  the  climate, 
even  wltldn  the  tropics,  is  rude  and  chill,  Uw  beat  dnr* 
ing-a  great  port  of  the  day  never  rising  to  more  then 
5 1*  or  55*.  The  winters  here  sre  not  indeed  extremely 
btiistcroui;  but  the  sun,  even  in  sunimcr,  has  nut  suffi- 
citnl  power  iti  the  rarefied  atmosphere  to  accelerate  ve- 
getation and  briiij^  fruits  to  maturity.  In  general,  the 
'equinoctial  regions  of  New  Spain  resemble  the  tempe* 
tntn  nenetin  imI  tad  eUmato,  and  v^etntkn  i  but)  in  thn 
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central  table  land,  tbe  teonpenlim  b  «xlitmd]P  coM  in 
winter.     The  region  of  perpetUil  tDOir  in  the  I9ih  and 

'JOili  dcgrcta  of  latitude,  Commences  at  about  15,000 
feet  ol  elevalioii ;  and,  in  the  rnonlh  of  Jatiuai  y,  desccuiis 
to  about  13,000;  but  there  arc  occasioni^l  fjlls  oT  snow 
betwMO  the  parallel*  of  18  and  33  at  the  lici^'iit  ut  9343 
feet*  and  ctm  the  towns  of  Mexico  and  Vaiiadolid, 
mrbich  are  more  tbuk  SQO  «nd  900  Sect  l«w«r.  Fi 
33*  to  the  30*  of  north  latiiade,  the  niitn  fall  onljr  in  the 
months  of  June,  July,  Aiu^ust,  and  September;  but, 
even  then,  ore  not  frc<|Uti>t  in  ilic  interior  of  the  country. 
The  declivities  of  the  ConiilU  i a  arc  exposed  to  humul 
wind*  and  frequent  fogs  ;  and  the  sea  coasts  receive  im- 
neilte  qaintilies  of  rain  from  the  month  of  JuBCtO  Sep- 
tenber.  With  tbe  exception  of  a  few  aee  porta  and 
deep  valliea,  where  IntermUunc  fevers  pfeviil,  the  elU 
mate  of  New  Spein  mmj  bo  accooMed  remarkably  sa> 

lubrioiis. 

On  each  coast,  the  low  grounds  are  intersected  by 
very  inconsiderable  hills :  but,  in  the  central  plain,  be- 
tween  Iho  town  of  Mexico  and  the  dijr  of  Cordova, 
there  are  gronpct  of  lofty  mountrina,  eqoe)  in  heiglit  to 
any  In  ihe  new  continent,  parlieularly  those  of  Popoea- 
Icpcll,  i.  e.  the  smoke  mounlain,  Iztacclbuatl,  i.  e.  the 
white  woman,  Cttlahcpcll,  i.  e.  star  mountain  oi  the  Pic 
il'Ouzaba,  and  Naulicainpaicptl,  i.  c.  square  moiiniain, 
orthcCotredc  Perole,  which  are  respectively  17,716, 
15,700,  17,371,  and  1 3,4 U  feet  above  the  level  of  the  sea. 
To  the  north  of  latitude  19"  the  Cordillera  uhea  the 
name  of  Sierra  Madre,  and  nuM  to  tho  north-weal.  Be- 
yond the  city  of  Guanaxuato,  in  latitude  31*,  it  becomes 
of  an  cxtrauidinary  breadth,  and  divides  into  three 
branches.  Of  these  tlic  most  eastern  runs  in  tlic  direc- 
tion of  Charms,  and  loses  itself  in  the  new  kini;dom  of 
Leon.  Tlic  western  branch,  occupying  part  of  the  in- 
tendancy  of  Guadalasara,  ainka  rapidly  after  pssaing 
Bdlanea,  and  ttreicbee  to  the  banke  4^  the  Rio  Gila,  but 
acquires  again  a  considerable  height  under  tlioSOtllparal* 
lei,  near  the  Gulf  of  California,  when  it  forms  the  moun- 
tains de  la  Pimeria  Aha,  celebrated  for  ilie  gold  washed 
down  from  their  sides.  The  ihiril  branch,  which  may  be 
considered  as  the  central  chain  of  the  Mexican  Andes, 
■occupies  the  whole  extent  of  the  intendancy  of  Zacate* 
cae,  and  may  be  traced  to  the  Sierra  de  loa  Mimiireai 
weat  of  the  Rio  Grande  del  Norte,  tbeoco  iravaniog 
?few  Mexico,  and  joining  the  Crane  moontaint  and 
Sierra  Verde.  This  central  branch  Is  the  crest  which 
divides  the  watcia  between  the  Pacific  and  Atlantic 
oceans  ;  and  it  was  a  continuation  of  this  branch  which 
Fidier  and  Mackenzie  examined  under  the  50°  and 
of  north  latitude. 

There  are  five  burning  rolcanos  in  Mexico,  namely, 
Oosaiia,  Popocatepetl,  Tustia,  Jorallo,  and  Colinia  ; 
but  earthquakes  and  cruplions  are  not  frcfjucn'  'I'l!.- 
former  are  chiefly  experienced  on  the  co.tst  of  t.ie  i^a- 
cific,  and  in  the  environs  of  the  capital,  btu  never  pro- 
duce such  desolating  effects  as  in  the  provinces  of  Gua- 
timala,  Cumana,  Qtnto,  and  Lima. 

In  New  Spain  there  la  a  great  want  of  water,  and  of 
Mtngkblc  rivers.  The  great  river  of  the  north  (Rio 
Bravo  del  Norte)  and  the  Rio  Colorado,  are  the  only 
rivers  distingushed  by  the  length  of  their  course,  and 
their  volume  of  water.  The  first  of  these  runs  through 
a  course  of  512  leagues  from  its  source  in  the  moun- 
tains of  Sierra  Verde,  east  from  the  lake  of  Timpano- 
jtos,  to  ita  mouth  in  the  province  of  New  Santander  in  the 
Golf  of  Mexico ;  ao^  tbe  latter  Howa  MO  Iciguoi  Gram 


ita  origin  in  a  hilly  traet,  about  13  leagues  west  from 
that  of  the  del  Norte,  till  it  falls  into  the  GuU  of  Caii- 
foriiia.  Tills  last  mentioned  river  li  formed  by  the  union 
ot  the  Zaugitaancs  and  the  Naljajoj ;  and  itself  forms  a 
junction  with  the  Gila  about  iltc  parallel  of  north 
latitude.  In  the  southern  part  uf  Mexico,  tbe  narrow 
form  of  the  continent  prevents  the  collectiea  of  a  great 
of  water,  and  the  rapid  declivity  of  the  Cordillera 
abounds  in  torrents  rather  than  rivers.  Those  which 
are  most  adapted  for  navigation  arc,  the  Guasacualco 
and  the  Alvaiado  to  the  south-east  cjf  \'era  Cruz  ;  the 
iMorttzunu,  w  liicli  tariics  the  watei  s  of  Jake  Tenoch- 
titlan  to  the  I'auuco;  the  Zacatula,  at  a  small  sca-port 
of  the  Pacific  Ocean  on  the  frontiers  dividing  the  ioten* 
danctes  of  Mexico  and  ValiadoUd  t  and  the  great  rivor  of 
Santiago,  formed  by  the  juncUon  ofthe  Lenoa  and  Laxas, 
and  f;iilinfj  into  the  South  Sea  at  the  port  of  San  Bl.is. 

TJie  lakes,  with  which  Mexico  abounds,  are  consi- 
dered as  nicicly  the  remains  of  immense  basins  of  wa- 
ter, which  appear  to  have  formerly  existed  on  the  high 
plains  of  the  Cordillera,  and  ate  said  to  be  annually  di- 
minishing. The  most  remarkable  are  the  great  lake  of 
Chapala  in  New  GalKcIa,  nearly  160  leagues  square; 
the  lakes  in  the  valley  of  Mexico,  which  cover  a  tourtli 
part  of  thedistiict ;  the  lake  of  P.it/.ouaro  in  the  inten- 
dancy of  Valladolid,  wnich  is  accounted  one  of  the  most 
picturesque  siiuatiotis  in  the  world  ;  the  takes  of  Mcx- 
titlan  and  Parras  in  New  Biscay ;  and  the  great  lake  of 
Nicaragua,  about  SQO  milea  in  circumference,  in  the 
kingdom  of  OuatimaU. 

The  mineral  productions  of  this  country  form  one  of 
tbe  principal  sources  of  its  wealth,  and  are  found  in  a 
great  variety  of  rocks  atul  forms  ihrou,t;hout  the  range 
ofthe  Cordilleras;  but  the  districts  of  Guanaxuato, 
Zacatecas,  and  Catorce  are  the  most  abundant,  and  sup- 
ply more  than  one  half  of  the  whole  amount  of  precious 
metals  exported  from  the  country.  The  former  aiono 
yielda  one«lburth  of  the  silver  of  Mexieoi  and  OM-sixth 
of  the  produce  of  all  America.  The  rkbeat  minea  of 
New  Spain,  arranged  according  10  tbo  qaaotiiy  oC  metal 

which  tliey  yield,  arc 

Guanaxuato,  in  the  intendancy  of  the  same  name. 
Catorce,  in  the  intendancy  of  San  LouiaPotou. 
Zacatecas,  in  the  intendancy  of  the  aame  name. 
Real  del  Monte,  in  the  intendancy  of  Mexico- 

Bolanos,  in  the  intendancy  of  Guadataxara. 
Guarisamey,  in  the  iritcndancy  of  Uurango. 
S'dnbrertle,  in  the  intendancy  ol  Zitcalecaa. 
'i'asco,  in  the  intendancy  of  Mexico. 
Batopilas,  in  the  intendancy  of  Durango. 
Ziiiiapan,  in  the  intendancy  of  Mexico.  • 
Fremitio,  In  the  intendancy  of  Zacatecas. 
R  imos,  in  the  intendancy  uf  San  Louis  I^MOli)  and 
Parial,  in  the  intendancy  of  Durango. 

The  Mexican  mines  arc  considered  as  forming  eight 
groupea,  Sec.  and  are  almost  all  placed  either  on  tho  rilgO 
or  the  western  alope  of  tbe  Cordillera  of  Anahuac  ;  and 
it  Is  a  remarkable  circumstance,  that  the  traet  which 

vielrK  the  gieatest  quantity  of  silver,  between  31  and 
24  i  dei;recs  uf  latitude,  corresponds,  in  distance  from 
the  equator,  with  tbe  distt  Ili  of  greatest  metallic  wealth 
in  Peru.  The  mean  annual  produce  of  the  whole  is 
2,500,000  nnrcs  of  silver,  about  ten  timoa  more  than 
what  18  furnished  by  all  the  mines  of  Europe  *  and  70O 
snuruof  gold,  about  tneiitial  quantity  to  what  the  Euro- 
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pean mines  afiFord.  Ytt  ihc  ore  is  b;.  r.  ;  n  : mhs  remarkably 
rich;  and  the  mean  produce  oi  the  whole  rein  of  Gu> 
anaxuato  is  four  ounces  of  silver  per  quintal  9!  muieildt. 
The  nuning  openuioM  also  Mre  canieil  oa  tt  gmt  «• 
pcnse,  and  DM  «l«af  •  in  tiM  mott  econemiciil  nMimer. 
In  the  mine  of  \'3:Lntiana,  one  of  the  richest  in  Ciian- 
axuLito,  there  is  an  .tJniinistrator  with  a  salary  of  2500/. 
!>;crlin>^  ;  an  overseer  utider  him,  with  several  tinder- 
overaeersi  and  nine  master  mioem,  with  ISOU  workmen 
labouring  in  tlie  interior  of  the  mine.  The  expense  of 
tlie  powder  alone  ba«  often  ■mounwd  to  16,668/.>  and  of 
tho  ateol  for  implemema  to  StSOt,  A  mw  draught  pit, 
87  feet  in  circumference,  and  which  was  to  reach  to  the 
enomous  perpendicular  depth  of  1685  feet,  was  at]. 
vanccd,  (^^hen  seen  by  M.  Humboldt,  in  \&03,^  .  i  1:  c 
depth  of  6U.^  feet,  and  was  estimated  to  cost  a  tiiiUionoi' 
piastres,  and  to  require  the  labour  of  twelve  years  before 
it  coaid  b«  completed.  The  American  minora  havo 
learned  Bttla  from  tboae  of  Europe  aince  the  l$th  c«D> 
tury,  except  the  blowing  with  powder;  and,  tbottgh  the 
court  of  Madrid  has  freqaenily  attempted  to  introduce 
into  the  colonics  the  use  of  the  more  recent  improve- 
ments ill  luectiaiiical  and  chemical  science,  yet,  as  the 
mines  arc  considered  as  the  property  of  individuals,  ihe 
^vernment  has  no  innucnce  in  directing  the  operations. 

In  the  bci^inning  of  the  18th  century,  the  quantity  of 
gold  and  ailver  coined  at  Mexico^  (which  geoeralljr 
coincides  with  the  quantity  produced  by  the  mines)  was 
only  from  five  to  six  millions  annually  ;  but  the  ainourit 
has  been  constantly  on  the  increase  for  the  space  of  113 
years,  cxccptini^  the  period  from  1760  to  1767,  so  a»  to 
have  been  tripled  in  SO,  and  sextupled  in  100  years. 
This  etwrmous  increase  observable  in  late  years,  is 
attributed  by  M.  Uaipboldt  to  a  number  of  concurring 
causes,  particularly  to  **  the  increase  of  population  on 
the  table  land  of  Mexico,  the  progress  of  knowledji^e 
.itid  na'.ionsl  industry,  the  freedom  of  trade  conccilcd  to 
America  in  1778,  tlic  fucility  of  procuring  jJ.  j  ^licapcr 
rate  tJie  iron  and  steel  necc»sary  for  the  itiincs,  the  fall 
in  the  price  of  mercury,  the  discovery  of  the  mines  of 
Catorce  and  Valentiana)  and  the  estabUabmcnt  of  the 
Tribuhai  de  Mfneria.'*  This  progreaa  of  the  mining 
operations  is  exhibited  by  the  following  Table  of  the 
gold  and  silver  given  into  the  mint  of  Mexico  in  pciiods 
ef  ten  yean.  . 


1  Fefiodii 

VaMe  la  pnaircs. 
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1780 
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93,904^934 

1790 

1799 
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?StalfiromlC90  to 

1799 

1,974.339,840 

The  other  tnetala  in  New  Spain  have  been  grcatlf 
neglected)  but  are  anficieotly  worthf  of  attentioo ; 
co/ifier  i»  fbtUMl  b  a  native  itatet  and  under  the  form 
of  fitfcous  and  widtibted  copper  n  leTand  miiiei } 


and,  fr<jm  the  quantity  of  instruments  of  ihat  metal 
found  among  the  ancient  Mexicans,  must  be  plentiful 
in  the  country.  About  1565  quintals  of  plate  copper, 
ud  13|947  lbs.  of  wrought  copper,  amoitotiog  attoge*  - 
titer  to  the  value  of  43,1 31  piastres,  were  exported  from 
Mexico  in  IS''^.  'J'in  is  lound  in  veins,  t  u  is  extract- 
ed chiefly  iiom  ilic  carih  of  alluvial  lainU  brouj^htdown 
the  ravines  ;  and  J  <  59^  quintals  were  tx[ior  ed  in 
1803,  to  the  value  of  1,483  piaiiircs.  Iron,  though  little 
used  by  the  ancient  Mexicans,  is  more  abundant  than  is 
geaernllf  believed,  and  particularly  in  the  flrovmcia*  in- 
terim t  but  is  wroo^t  with  any  degree  of  spirit  only 
when  a  maritime  war  has  interrupted  the  importation  of 
steel  and  iron  from  Europe.  Lead  h  ye\y  abundant  in 
various  parts  of  New  Spain, butthc  minesare  noi  wrought 
to  any  extent;  and  only  3^0  quiuuU  wete  exported  in 
1803,  besides  what  is  required  in  the  country.  Mercury 
might  be  procured  in  considerable  quantities  from  the 
numeraua  veins  of  Cinnebar  which  are  found  in  VbaX" 
CO}  and,  instead  of  being  received*  may  one  day  be  aap- 
pHed  by  Ameirica;  but  at  present  16,000  quintals  are 
annually  imported  for  the  nunins;  operations  of  New 
Sjiaid.  Ztiic,  antimony,  and  arsenic  aic  found  in  se- 
veral places,  but  coball  has  not  been  discovered  atuong 
the  minerals  of  the  country  j  and  mangane»e  is  less 
abundant  tbsB'  in  the  eoResponding  latitudes  of  ibe  old 
continent. 

*  Ceel  also  is  very  rare,  and  is  most  abundant  to  the 

west  of  Sierra  Verde  near  ilie  lake  of  Timpanogos. 
Hock  sail  is  lound  in  ihe  same  place  ;  and  icda  is  merely 
disseminated  in  the  argillaceous  lands,  which  cover  ihe 
ridge  of  the  Cordilleras,  i  be  most  abundant  salt  mino 
in  Mexico  is  the  lake  of  Penon  Blanco,  in  the  intcndan- 
cy  of  San  Luis  Potosi*tbe  bottom  of  wbicb  is  a  bed  of 
argil,  yielding  13  or  IS  per  cent,  of  muriate  of  soda( 
but,  as  the  Indians,  who  form  the  great  part  of  the  po* 
pulation,  continue  to  season  their  food  with  pimento 
instead  of  salt,  the  consumption  of  these  articles  in 
Mexico  is  chieily  confined  to  the  aroalgamalion  of  silver 
minerals,  for  which  purpose  from  SO  to  SO  fonegos  are 
annually  imported  from  Europe. 

All  Oia  metaUic  wealth  of  New  Spain,  as  well  as  in 
the  other  coiontes.  Is  in  the  hands  of  individuals ;  and 
the  government  is  not  even  proprietor  of  the  great 
levels.  Individuals  i  t  i  ivc  from  the  king  a  prant  of  a 
certain  number  of  luta-vuies  in  the  direction  of  a  vein 
or  bed  ;  and  arc  bound  in  leiurn  to  pay  very  roocleratc 
duties  on  the  minerals  exiracied  from  the  mines, 
amounting  in  general  to  about  13  per  cent.  The  uttm* 
ber  of  persons  employed  in  tbeae  subterraneous  opera- 
tions, throughout  the  whole  of  New  Spain,  does  not 
exceed  30,000,  which  is  only  about  of  the  whole 
population.  The  labour  of  a  miner  is  entirely  free; 
aiid  no  Indian  or  Mcslizoe  can  be  compelled  to  cnf^age 
in  the  working  of  mines,  or  to  cotaiaue  in  ouc  place 
when  be  is  thus  employed.  No  miners  are  better  paid 
than  those  of  Mcxieo.!  and  no  where  do  ihcy  enjoy  in 
greater  security  ibc  fruit  of  their  labours.  Nor  is  their 
occupation  observed  to  be  more  destructive  of  healtb 
than  that  of  the  other  classes,  although  their  exertions 
arc  great,  and  the  temperature  in  wl  icb  ihey  exist  very 
high.  In  several  of  the  mines  the  heat  is  ele  ven  clc- 
grees  of  Fahrenheit  above  the  mean  temperatures  of 
Jaanaica  and  Pondicherry  ;  and  the  labourers,  who  carry 
ihe  nunerals  on  their  backs,  are  exposed  to  a  change  of 
ACDpentofOj  in  »Bc«iiding  and  deacoodiDgiof  nore  than 
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40dcerees.  Yet,  in  iliese  circumstances,  they  will  re- 
main Tor  six  hours  under  a  ioad  of  2S5  or  MO  pounds, 
ascending  eight  or  ten  times  successive])'  ttairh  ot  l&co 
steps.  But  this  labour  is  accounted  unhcakhVi  it  ihey 
enter  the  mines  above  three  days  in  the  week.  1 1  osc 
who  blow  the  rock  with  powdert  are  found  to  suffer 
most  in  iht\r  heaith ;  ind  hence  thej  aeMom  ctmtinue 
more  i!  u  1  five  or  six  years  at  this  employment.  Tliey 
are  wtil  piid  in  every  department  of  the  work  ;  and  ge- 
nerally gain  from  2u  lo  24  siiillings  per  wic  k,  while  la- 
bourers  in  the  open  air  can  earn  only  from  six  shillinn^ 
and  tbree-penee  to  aevcti  ebllUnga  and  sixpence  in  the 
aaine  epeco  of  time.  They  arc,  ncverthcleast  much  ad- 
dieted  to  pilfering  ;  and,  though  almo«.t  nmked,  contrive 
a  number  of  plans  to  secrete  the  richer  raincrals,;con- 
cealing  them  in  their  hair,  ihcir  mouths,  under  their 
arm-pits,  and  sometimes  even  inserting  tlicm  by  mcnns 
of  cylinders  ol  clay  into  their  anus.  They  arc  ot  cunse- 
qnenoe  regularly  searched  upon  leaving  the  pit ;  and  a 
register  licpt  of  the  minerals  detected  about  their  per* 
soDB>  which,  In  ooe  vslttsble  mine,  has  ttoen  known  to 
anwunt  nearly  to  3000/.  per  annum. 

In  this  mountainous  and  extensive  country,  whose 
geometrical  position  and  geological  confii^uimton  con- 
tribnte  in  producing  the  greatest  diversity  of  climate, 
the  variety  of  indigenous  productions  is  immense  ;  and 
scarcely  a  plant  exists  in  the  rest  of  the  globe,  which  is 
not  capable  of  being  cultivated  in  some  part  of  New 
Spain.  Much  has  been  done  by  dlstio^itlshed  botanists, 
employed  by  the  government,  toeximine  the  vegetable 
riches  ot  the  country;  but  still  many  tracts  remain  to 
be  explored,  and  new  plants  arc  daily  discovered  even 
in  the  central  table-Ian  1,  ■if-i\  in  the  very  vicinity  of  the 
capital.  The  mines  are  by  no  means  the  principal 
sources  of  Mexican  wealth;  neither  have  they  proved 
hi  general  such  obsiructkos,  as  has  been  imaginedi  to 
the  progress  of  agricuhure,  which  has  been  gradually 
ameliorating  sinc  e  the  end  of  the  !7th  century.  On 
the  contrary,  tl<cy  have  cotitribuicd  powerfully,  in 
many  cases,  to  promote  the  cultivation  of  the  soil.  The 
subaimnce  required  for  the  labourers  and  cattle  em- 
ployed In  miniog  operations,  has  occasioned  the  esta- 
UlshllKBtof  lamain  their  neigbbourbood,aod  brought 
under  caltnre  every  spot  of  earth  in  the  adjoining  de- 
clivitics  and  ravines.  Nor  do  the  natives  easily  forsake 
thcfie  settlements  after  the  subterraneous  operations 
have  ceased,  but  continue  rather  to  prefer  these  retired 
situations,  and  preserve  a  strong  attachment  to  the  rest- 
dcnce  of  their  forefiithers. 

The  vegetable  productions,  which  constitute  the 
chief  support  of  the  Mexican  people,  fom  the  great  ob- 
ject of  their  agriculture.  Among  these  the  banana  is 
one  of  the  most  important,  corresponding  in  utility  with 
the  grain  of  F.ut  ope,  and  the  rice  of  Asia  ;  and  scarce- 
ly any  ether  phmt  is  capable  of  producing  so  great  a 
mass  of  nutritive  snbstanse  on  tlic  same  space  of  ground. 
The  fruit  is  ready  for  being  gathered  in  the  tenth  or 
eleventh  month  after  the  suckers  are  planted  ;  and  the 
plantation  la  perpetuated  by  fresh  shoots,  whhont  any 
other  traoUe  than  merely  cutting  the  stalks  on  which 
the  fruit  is  ripe,  and  digging  slightly  around  the  roots 
once  or  twice  a-year  A  spot  of  1076  square  feet,  con- 
taining from  30  to  40  plants,  yields  about  4*14  iiounds 
avoirdupoise  ot  nutritive  food,  while  tlic  same  space  in 
wheat  is  calculated  to  yield  only  so  lbs.  and  in  pota- 
toes not  more  than 90  lbs.;  so  that  the  produce  of  ba> 
nanasis  (o  the  Ibrmer  a*  Hi  l»  i,  and  to  the  latter  as 


•54  to  1.  In  fertile  regions,  a  legal  arpent,  (about 
54.yy8  square  feet.)  planted  with  the  large  banana,  will 
maintain  5i)  ii  ^iw  lisals  ;  whiic  the  same  extent  sown 
with  wheal  »ould  furnish  subsistence  only  to  two  per- 
sons. The  fruit  is  prepared  in  a  variety  of  ways  ;  be- 
ing dressed  like  the  poutoe,  or  dried  and  pounded  into 
flour,  or  preserved  like  figs,  by  ex|K>sare  to  the  sun, 
when  i*  f;uircs  the  aspect  and  odour  of  smoked  ham- 
In  the  i.ii;ic  region  wilii  the  batiaiiu  is  i  vjllivatid  the 
jtiC't,  which  yields  the  flour  of  manioc,  tlic  brcatl  of 
w  hich  is  known  under  the  name  of  cassave.  This  bread 
is  very  nutritive,  perhaps  on  account  of  the  iugar 
which  it  contains;  but,  from  a  deficiency  of  gluten,  it  is 
very  brittle,  and  inconvenient  to  be  carried.  The  fe- 
cula  of  manioc,  however,  when  j^raicd,  dv-ed.  and 
smoked,  is  unalterable,  and  is  neither  attacked  by  in- 
sects nor  worms.  Even  the  juice  of  the  bitter  root, 
which,  in  its  natural  siitte,  is  an  active  poison,  may  be 
converted,  by  boiling  and  skimming,  into  a  notlitlvo 
brownish  soup.  The  cultivation  of  the  manioc  requires 
more  care  than  that  of  the  banana,  reaentbling  rather 
that  of  the  potatoe,and  yielding  its  crop  about  seven  or 
eight  months  after  the  plantation  of  the  slips.  Mafxt^ 
an  indii;eiious  Americati  gr-.ii),  occupies  the  same  re» 
givn  With  the  two  last  niciititmcd.  and  m  ot  nili  greater 
importance  than  either.  Excepting  a  species  of  rye  and 
of  barley,  maize  is  supposed  to  have  been  the  only  kind 
of  grain  knowji  to  the  Americans  before  the  arrival  of 
the  Spaniards,  and  is  cspable  of  being  cultivated  ever  a 
much  greater  extent  of  latitude  than  the  cerealtaof  the 
old  continent.  Its  fecundity  in  Mexico  is  above  any 
thing  tlial  F.uiopcans  can  imagine.  When  favoured  by 
heat  and  humidity,  the  plant  arquircs  a  height  of  from 
6^  to  9|  feet,  and  yields  at  an  average  in  the  equinoxial 
regionof  Mew  Spain,  I50  grains  for  one.  In  fertile  lands, 
one  finiega  of  maise  produces  from  300  to  400^  and,  in 
the  besutiftil  plains  between  San  Juan  del  Rio  and  Que- 

retaro,  sometimes  even  800;  but,  under  the  (cmprrato 
zone,  it  produces  in  general  only  from  70  lo  60  for  1, 
though,  sometimes,  from  i8m  to  2q<\ 

The  maixe  is  the  principal  food  of  the  Mexicans,  and 
iis  price  modHea  tlhat  of  all  other  providons.  There  is 
no  grain  More  unequal  In  its  produce,  according  to  the 
changes  of  moisttfre  or  of  temperature,  varying  in  tho 
same  field  in  different  years  from  40  to  300  for  1 ;  and 
when  the  harvest  is  poor,  either  from  want  of  rain  or 
fi  1  111!  [ircmatui-e  frost,  the  greatest  distress  is  experienced. 
Its  mean  price  is  3  livrcs  in  the  interior;  liut  as  there 
are  no  magazines  in  the  country,  to  make  the  super- 
abundance of  one  year  supply  the  deficiency  of  anotherf 
it  has  been  known  to  fiill  a*  low  as  3)  livrea,  and  to 
rise  as  high  as  25.  The  natives,  in  these  cases,  feed  on 
unripe  fruii,  berries,  and  roots,  which  occasion  many 
diseases  and  great  mortality  ainoi  g  the  children.  Some 
kinds  of  ntaixc  ripen  in  aix  weeks  or  two  months  ;  so 
that  in  warm  and  moist  districts,  two  or  three  crops  arc 
raised  in  the  year.  This  gi-ain  is  eaten  boiled  or  roast- 
ed, and  its  meal  employed  in  gruels,  or  made  into 
bread.  By  partly  malting  and  infusing  the  grain  of 
maise.  the  Indians  prepare  a  great  variety  of  sptritoas, 
acid,  and  sugary  c.rinl.s,  sjent;ally  kiiown  by  the  n.imc 
of  cAJcl-n,  some  of  whir  li  ri  semblc  beer,  and  others  ci- 
der. 'ri',(  juice  pressed  from  the  Stalk,  which  contains 
a  considerable  quantity  of  saccharine  matter  in  the  tro- 
pical region,  yields  a  rough  sugsr,  or  msy  be  ferment- 
ed into  a  spiritous  liquor,  called  pulque  de  mahis, 
which  is  unimportant  objaet  of  commerce  in  the  vallejr 
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a<  Tduoi.  Thb  g lua  will  keept  in  th«  tMnpente  cti- 
jDMCti*  br  three  y«>r»  i  and)  wbere  the  meu  tempera- 

turv  is  below  S7°  uf  F4hreiil)cii,  for  five  or  sixi  provided 
tbc  crop  is  n  it  cut  too  early.  The  whole  oi  New  Spain 
is  calLUialccJ  to  jjrorluce  at  an  avcrak^e  17  iniilioils  of  f*- 
ncguk  ui  maize,  or  1765 ^  miliions  of  lbs.  avotrtlupoise } 
and,  -n  good  yeant.  Uiere  is  more  reaped  ttam  tbe  coiid> 
try  ctocomuoM)  biu,  m  it  aliaoat  never  luceeedi  in 
tbe  warmer  awl  in  tbe  coMar  reKiona,  nacb  ef  tbe  in> 
terior  cummerce  CQDHMI  in  the  convefance  of  this 

train,  great  quantities  of  which  also  are  sent  to  the 
pa:iibli  islands  in  the  West  Indies. 
The  cereuluof  Europe,  viz.  wheat,  spelt,  bar!ef,oats, 
end  rye,  arc  no  where  cultivated  in  I  c  >  ([Ui  iox  il  pirt 
of  Mexico,  unless  iu  clevaiiorts  of  3600  or  3900  feet » 
•ad  €o  the  declivity  of  tbe  Cordillevee.  between  Vera 
Cnis  end  Aca|MilcO|  tbM«  grains  are  not  sown  under  an 
elcvedon  of  $900  or  4100  feet ;  imt  ii  appear*  that 

wliL-al.  will  riijcii  ill  muiMi  smaller  elevations,  even  of 
J60U  or  I'JUvJ,  kiiiiJcr  latitude  10°.  T  lesc  (grains,  ia 
ino>t  parts  oi  New  Spain,  suffer  cliiefly  Ironi  the  defi- 
ciency oi  raui,  and  inech  use  is  nude  of  irrigation  in 
liiejr  culture.  Tbe  wheat  is  watered  when  the  young 
nlaus  begin  to  spring  up  in  Janiiaiyt  end  egabi  in  the 
beginniDg  of  Matxh,  when  the  ear  is  becoming  visible ; 
seaMtinkes  thr  -.vh-'S.  f  ilu  is  iiiiu'.'liitec!  before  sowing. 
In  the  more  ii-rlae  paxL^  ui  ilic  t.ibie  land,  such  as  be- 
tween Queretaro  and  the  town  of  Leon,  the  wheal  rc- 
tariis  40)  and  even  50  or  60  lor  I  ;  ami  the  mean  pro- 
duce Offer  Mexico  is  from  3j  to  30  for  l.  The  whole 
pradaco  of  vbeat  in  New  Spain  is  estimated,  at 
93l,OOOvOOr>  tbe.  avoirdnpoise,  and  its  mean  price  is 
fii-m  17-  trj-^ts  per  carga,  which  wei({hs  SSIIhs.avoir- 
dujiuiat ,  Dm  lilt,  high  price  oi  carriaj^e  frequently 
raises  it  to  j7s.  or  435.  The  Mexican  wheat  ui  ihe 
best  quaiity,  large,  white,  and  nutritive ;  but  is  with 
difficulty  preserved  more  tban  two  or  three  years.  Rjfe 
■ml  Aer/cy  are  cultivated  in  the  bigbest  regiona ;  and 
tbe  Utter  yields  abundant  crops  in  places  where  tlie 
tliei  monieter  is  beldom  above  .IT"  of  Fahrenheit.  Oati 
arc  little  culuvaitd,  and  seldom  seen  in  the  country. 
The  /totaloe  appears  to  have  been  intrt>duced  into  M  xi 
CO  aionff  with  the  European  {rraina,  and  to  have  been 
brought  from  Peru  or  New  Canada.  It  is  cultivated 
'in  tbe  liighcst  and  coldest  regiona  of  the  GordtUeraSt 
and  grows  In  some  pli<c<  s  to  tbe  siae  of  nearly  one  Ibat 
in  diameter,  while  tbc  quality  is  excellent-  It  is  pre- 
served by  the  natijires  for  whole  years  by  exposinx  it  lo 
the  frost,  and  dryini<;  it  in  the  sun.  Other  nutritive 
roots  are.  the  era,  which  grows  only  in  the  cold  and 
temperate  regions ;  the  iguame,  a  root  which,  in  a  fe^ 
Uie  aoU  and  warm  climate,  grows  to  so  eoormona  a  aiae 
aato  weigh  not  leaa  than  55  or  6o  Iba.t  and  the  hatiatt 
which  also  requires  a  warm  country.  Among  the  use- 
fill  plants  of  Mexico  may  also  be  mentioned  the  caco- 
utiie,  a  sprcirs  of  ti^t  idia,  the  root  of  which  yieldt  a  nu- 
tritive flour;  the  luve-aft/iie  i  the  tarth  fiitiacMo  i  and 
the  diflferent  kinds  ot  fiimentot  the  fruit  of  which  ia  as 
indispensable  to  the  natives  assatt  to  the  wbiua. 

T)>e  M-aieans  pOBseasafl  thv  fruit  trees  and  garden 
atnfs  of  .Europe;  but  it  is  not  tMf  to  aseertain  which 
of  these  existed  among  them  before  the  arrival  of  the 
Spjniai  1  =  .  It  is  certain  that  tiicy  were  alw.iys  ac- 
quain'.ed  with  unions,  hari<oi&,  i^ouids,  and  several  va- 
rieties of  cicer  ;  and  Cortex  exprecsly  mentions  onions, 
leeks*  gariici  cresscs«  borrage,  sorrel,  and  ariicholieo; 
Vol  90  BfcdM  of  cah^ige  of  turnip  appaan  m  inve 


been  cultivated  among  them.  Tbo  cmtral  table  land 
produces  in  the  greatest  abundance,  eberties,  pruaesi 

peaches,  apricots,  H^s,  grapes,  melons,  apples  and  pears. 
The  cccleitiastics,  and  particulatly  the  missionaries, 
contrioule  greatly  to  spread  thi;  European  fruits  and 
vegetables  from  one  end  of  the  American  continent  to 
the  other.  Even  the  orange  and  citron  trees  are  now 
cultivated  tbroughout  all  New  Spsioi  nay  «q  tlie  oen- 
tml  ubie  land*  and  tliere  can  be  little  doubt  that  liie 
olive  and  mulberryi  with  hemp  and  flax,  would  equally 
fiottrish  in  Ntw  Spain>  were  not  their  cultivation  dis- 
courjgcd  by  the  jealousy  of  the  mother  counuy.  Hc- 
&ide»  exlraciing  liquors  from  the  maixe,  niaiiioc,  bana* 
na,  and  the  pulp  of  diiferent  kinds  of  mimosa,  Ihe 
Mexicans  cultivate  a  species  of  agaue,  called  m^piey 
dc  pulque,  for  the  express  purpose  of  preparing  a  apt< 
ritous  liquor  from  ita  juwoi  which  ia  carefiiliy  colleciod 
by  cutting  Ihe  central  leaves  at  tbe  period  of  efflorea* 
ceiicc,  and  uf  which  one  plant,  aboet  five  feet  in  height, 
will  yield,  in  the  course  of  five  months,  a  quantity 
equal  to  67  130  cubic  Indies.  Even  in  an  ordinary 
soil,  150  buttles  may  be  procured  from  one  maguey 
iu  the  season,  and  the  value  of  each  day's  juice  is  cs> 
ti  mated  at  10  or  IS  sola.  The  plant  multipliea  wit^ 
great  facility,  and  resists  the  cold  of  the  higher  rB» 
^ioiis  ;  and  its  cullii  ui  iii  is  T  tnitl  tn  he  a  sure  mode  of 
jjain  The  juice  has  a  vtjy  .jj^rLLablc  sour  taste,  and 
so  very  easily  fer  ments,  that  in  three  or  f  lui'  days  a 
viscous  beverage  resembling  cider  i&  procured.  It 
has  a  firtid  odour  like  putrid  meat ;  but,  afrer  custom 
baa  aummunted  thia  obstacle  to  ita  ttse»  it  is  generally 
preferred  by  Europeana  to  every  other  Kqtior,  and  ia 

accounted  btoinachic,  strenglhci.int^,  and  n'ltriiivc— 
'i'here  arc  plantations  in  the  ngrth  of  Toluc.^,  v,ricrc 
the  best  is  produced,  which  annually  bring  m  inarL- 
than  1600/.  sterling  ;  and  (his  cultivation  is  so  profitable 
to  the  revenue,  thut,  in  1'93,  the  duties  which  it  paid 
in  the  three  cities  of  Mrxico,  Puebla,  and  Tolncat 
amounted  to  the  aum  of  17M60i|.  aterling.  A  very 
intoxicating  brandy  is  procured  tram  a  different  species 
of  tbe  same  plant,  whith  is  prohibited  by  the  govem> 
luent  as  prejudicial  to  the  Spanish  brandy  trade,  but 
which  is  manufactured  in  an  illicit  manner  to  a  great 
extent.  The  leaves  of  this  agaue  are  also  manufactured 
into  tliread  and  paper  {  and  ita  prickles  were  formerly 
•mpleyed  as  pins  or  naila  by  tbe  Indians  t  so  that,  next 
to  tbe  naise  or  potatoot  it  may  be  considerad  as  tbe 
most  uiefiil  production  in  the  mountainous  districtt 
of  equinoxial  America.  The  vine  is  Utile  cullivaied, 
in  consequence  uf  government  resirictioosi  but  mignt 
be  raised  with  great  auccaaa  in  all  tba  owuniaiiMua  and 
temperate  regions. 

The  cultivation  of  those  prodaetio|M  which  anpplf 
the  raw  loaierials  of  commerce  and  onnufaeiuroa  has 
recently  itKteased  in  Mexico  to  a  eonsiderahle- eatent 
The  profit  of  raisin^;  cotton  is  more  than  double  that 
of  ^ruin,  ami  that  ol'  tugar  morr  than  four  limes;  but 
it  is  only  iri  the  w.iriuer  districts  that  these  crops  can 
be  cultivated.  In  these  districts  there  arc  already 
l^anlaiions  cultivated  by  free  Indians,  which  yield  an* 
Bually  about  a  miliioo  and  a  half  pounds  of  aogar; 
and  ila  process  of  time  the  continent  of  America  ia 
likely  to  supplant  the  West  India  Islands  IB  the  CUld> 
vaiion  of  su^  ir,  cofTce,  and  cotton.  % 

Cotton  was  one  of  ilie  ancient  ohjects  of  cultivation 
in  Mesico,  and  some  of  tbe  finest  quality  is  raised  oo 
the  wciiam  eoMti  b«t  •«  tto  UabiiaMa  tbaae 
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places  arc  still  unarqnuinlcil  whh  Uic  use  of  machines 
lor  separaling  ihc  toiton  from  the  seed,  the  pvicc  of 
carriage  is  a  great  obstacle  to  this  branch  of  Mexican 
BgrictlUare.    ^iax  ami  fterrjfi  may  be  aUvtittiageousty 
caltivttedi  wherever  the  riimate  does  not  admit  the 
growth  of  cotton  ;  but  ibeir  culture  his  hhherta  beM 
discotiraged.    C\frr  n  tittle  uied  in  Meitico{  end  it 
only  bc-giiiiiiiu;  tu  be  ruliivatcd  in  the  country.  The 
etf  .n  tree  was  generally  cuiiivaicd  before  the  arrival 
of  the  Sp.niards,  by  whom  it  was  conveyed  to  the 
Canaries  or  Philippines,  but  is  now  almost  totally  ne- 
glected.   I(e  teeds  were  formerly  used  as  money,  and 
in  aome  places  are  eitil  applied  to  that  purpose  bf  the 
common  people,  at  the  f«te  of  us  graim  br  one  eol. 
Vardlh,  tiiouj^h  bearing  a  high  price  in  Europe*  ta 
little  l  ukivatcd  in  Mexico,  except  in  the  intetKUDclet 
t)f  Vera  Cruz  and  Oaxaca.     It  thrives  wluTCvcr  there 
is  heat,  shade,  and  moisture,  and  is  planied  s,o  as  to 
climb  along  the  trunks  of  tree*.    It  priiv:ipally  abounds 
on  the  eaatem  alope  of  the  Cordillera  ot  Anahuac,  be- 
tween the  19*  or  30^  of  latitude,  and  in  the  same  lad* 
tude  is  procured  the  aara^tarftfa  and  ^e/a/t  (or  pvrga 
dc  Xalapa,)  of  which  laat  between  two  and  three 
thousand   (inintals  are  annually  exported  from  Vera 
Cruz.     Tubarco,  anciently  used  by  the  Mexicans  both 
in  smoking   and    sr.ufT,   iTii);ht   become   an  important 
branch  of  agriculture,  if  the  trade  were  tree  ,  but  it  is 
entirelf  prohibited,  except  in  a  few  licensed  spots,  or 
rather  l«  grown  onlj  by  the  govmment.    Indigo  it 
very  littte  eoMvated  in  Mexico;  and  the  plaiKationa' 
tUmg  ilic  western  const  do  not  raise  what  is  sufficient 
for  the  few  mnnufacturcs  of  home  cotton  cloth.  The 
article  is  annually  imported  from  Quatifllialat  where  itia 
raised  in  considerable  quantities. 

The  domeatic  animals  of  Mexico  were  very  few  be- 
forc  tlie  conaueat.  The  Mexican*  were  not  acquaint* 
ed  with  the  Uama,  which  waa  eooliiied  to  the  aoothem 
hcmUpherc  ;  and  they  made  no  oaoof  the  wild  alieep 
of  California,  or  the  goats  on  the  mootitains  of  Monte- 
rey, or  the  wild  oxen  in  the  virjnity  of  Rio  del  N'nrlc. 
Dogs  were  <iscd  in  some  of  the  riorilirrn  trarti  in  the 
carriage  of  tents,  as  in  Siberia;  anil  the  flesh  of  a  mute 
apecics  of  these  animals,  named  the  Techichi,  was  cm- 
^oyed  as  food.  A  numerous  class  of  the  inhabitants 
named  Flamama,  were  eomnelled  to  labour  as  beaata  ^ 
burden,  and  to  pass  their  livea  on  the  highway  under 
loads  from  66  to  8S  lb'..  wrif;lit.  But,  since  ilie  middle 
of  the  16th  cetilury,  all  the  most  useful  animals  of  the 
old  Continent,  oxen,  horses,  sluep,  and  hoj^s,  liave  mul- 
tiplied surprisingly  in  all  parts  ul  New  Spain,  and  espe- 
cially in  the  vast  plains  of  the  Provincias  Internas:  nor 
have  thqr  at  all  de^ncrated  in  the  Mew  Continent,  ac- 
cording to  the  fanciful  hypothesia  and  rath  assertions  of 
Buffon.  Numerous  herds  of  homed  cattle  feed  in  the 
finest  pastures  along  the  eastern  coast,  particularly  at 
tlie  mouths  of  (he  rivers  Alvarado,  Guasacnaico,  ami  I'a- 
nuco.  The  natives  make  little  use  of  milk,  butter,  or 
cheese,  and  it  is  only  among  the  mixed  easts  that  the 
latter  is  in  request.  The  hortrs  of  the  northern  pro- 
vinces, and  particularly  of  New  Mexico,  are  not  lets  ccle- 
hirated  than  tlwse  of  Chili.  These  animala  wander  wild 
in  the  aaTetmaha  of  the  Pravlnclaa  Intemat,  and  numbera 
are  exported  to  Natchez  and  New  Orleans.  Many 
Mexican  families  ate  Sdid  to  possess  from  tliiriy  to  forly 
thousand  head  of  horses  and  oxen.  Afulrt  aic  siill 
more  numerous.  More  (ban  SOOO  arc  employed  as  an 
Itbject  of  luxuiyi  or  in  the  carriagei  of  the  ctif  of 


Mexico;  and  the  commerce  of  Vera  Cruz  alone  occt)- 
pies  annually  about  70,000  of  these  animals,  multi- 
tudes of  wliich  j>erish  or>  the  higliways  Irom  the  ex- 
cessive fatigues  of  their  journeys.  The  rearing  of 
aktep  has  been  strangely  neglected,  although  they  might 
eaatly  be  made  to  change  their  climate  with  the  aea* 
aom)  without  at  all  interfering  with  the  agricnttare  of 
the  country.  It  is  remarkable  that  neitMf  the  com- 
mon hog,  nor  the  poultry,  which  ate  found  in  all  the 
islands  of  the  South  Sea,  were  knovt  n  lo  the  ancient 
Mexicans.  Tl»e  former  have  been  introduced  both 
from  Europe  and  the  Fhilippmcs,  ami  have  mu!ti]ilitd 
ama7.inc;ly  on  the  central  table  land.  Before  the  arri- 
val of  ttic  Spaniards,  some  of  the  more  civilized  tribet 
feared  a  few  turkeja,  pheanniat  dnckaisnd  moor  bene* 
about  their  hooMs ;  but  now  the  different  Tarieltes  of 
hens,  p-rii;  il.ii  !y  those  of  Musambiqiic,  of  which  the 
flcsii  is  oiack,  nave  become  common  wJieiever  olo- 
nies  have  settled.  'l"he  ,q',otr  is  the  o;dy  sj)!  cics  of 
European  poultry  which  is  no  where  to  be  loumt  in 
Spanivh  America 

The  rearing  of  oUk-worm  wat  introduced  by  Cortex 
aeon  after  the  taking  of  MCxieo;  and  conaideraUe 
quantities  of  silk  were  produced  in  different  provinces. 
But  the  injudicious  restrictions  imposed  by  the  go* 
vcrnment  on  the  native  manufactures,  and  the  interest 
which  the  Philippine  company  had  in  the  i>ale  of  Asia- 
tic silks  to  the  Mexicans,  have  almost  annihilated  this 
branch  of  cohmial  industry.  There  are  aeireral  indi- 
genoua  caterpiltara  in  New  Spain,  from  which  an  infe* 
rter  eiiki  called  Hkftem^  ia  procared,  which  was  an  ob- 
ject of  eemmeree  even  hi  the  time  of  Monteauma,  and 
of  which  handkerchiefs  are  siill  manufactured  in  the 
intendjiicy  ot  Oaxaca.  Beet  are  an  object  of  atten- 
tion in  New  .Spain,  chiifly  for  the  sake  of  their  wax» 
of  whicJi  so  great  a  quantity  is  cunsumrd  in  the  Cathfr* 
lie  worahipb  One  apecieat  peceliar  to  the  New  Con> 
tinenit  haa  no  atingi  or  nt  Icaat  ao  feeble  a  weapon  as 
to  produce  no  aensible  injury ;  and  from  this  efrcum- 
stunce  they  are  known  in  the  Spariisli  colonies  by  the 
name  of  An^'clitos,  linle  augrlt.  'I'lic  Cochineal  insect 
has  been  icarctl  in  New  Spjin  from  the  most  remote 
period  but,  in  consequence  of  the  vexations  to  which 
the  natives  were  exposed  in  the  beginning  of  the  coo* 
quest,  this  branch  of  Indian  industry  became  almost 
entirely  neglected,  except  in  the  intendancy  of  Oixaea. 
In  the  rainy  seasons,  the  Indians  make  their  cot  hineal 
insects  travel  to  drier  regions,  by  carryin^^  tliL-m  in 
baskets  covered  with  palm-leaves, 

The  principal  fi^licrics  on  the  coasts  of  New  Spain, 
are  the  whale  and  pearl  fisheries.  The  western  coast 
of  Mexico,  especially  that  part  of  the  great  ocean  si- 
tuated between  the  gulf  of  Bayonna,  the  three  Mary 
Islands,  and  Cape  St.  Lucas,  abounds  in  tfiermaceti 
vihalra,  or  cachalots.  Till  1788,  the  whale  fishers  f  re - 
(jucnicd  the  coast  of  Chili  and  IVru  ;  and  seldom  above 
a  dnzen  of  these  vessels  doubted  Cape  Horn  atmually. 
But,  since  the  voyage  uf  Colnet  to  the  Gallipagos  made 
known  the  abundance  of  cachalots  in  the  great  ocean 
to  the  north  of  the  equator,  more  than  60  veasele  hare 
been  aeen  there  undnr  the  English  flag  alone.  One  of 
the  large  cachalots  win  yield  195  barrels  of  xpermaceti, 
eit^ht  of  which  formitiR  a  tun,  used  [o  sell  in  London 
from  80/.  lo  ICO/,  sitrlin;;;  yet  the  Spinish  Mexicans 
make  no  attempt  to  share  in  this  prciditible  pursuit. 
One  cause  uf  this  neglect  may  be,  that  taper*  of  beea> 
wax  only  are  pemittcd  to  be  uicd  in  the  cbtjithes)  anil 
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spermaceti  therefore  is  not  in  much  rctjucst  in  Mew 
SjMiDi  but  it  18  also  c«rntfn>  that  th«  aJioiii  of  the  co- 
MMM*  prmeais  them  frcNB  cnftfbig  in  sq  hb«rious  an 
MiployiMM.  J*etria  mn  ytaoiwd  gwiieal  •boil' 
dance  IwKaan  tba  lalarta  of  CabafHa  and  Coeli«>  and 
the  coast  of  Cumanii,  at  the  mouth  of  th«  Rio  de  la 
Hacha,  in  the  gulf  uf  Panama,  and  on  the  eastern  coast 
of  California. 

The  aiickat  Mexicaas  were  acquainted  with  the 
proceaa  of  weaving  cotton;  and,  aoon  after  the  con- 
qacat,  the  manufacture  of  cloth  firom  Um  wool  of  £u> 
ropean  abeep  «a»  iaiiodMed  iM  ths  eovntiy.  Bat 
tk*  ^aoirti  fOfcnMaeat,  tfaaughiwirer  aetuallf  probi- 
VhSm^  tlM  oatablhhineM  of  aianafrctorea  in  their  co* 
Ionics,  have  elway?,  diicouraged  tlio-ie  which  were  sup- 
posed to  inlcrlcri;  ^vith  the  deniaiid>,  for  the  same  arti- 
cles from  the  niutlicr  rouniry.  Notwithstanding  all 
obataclea,  bo  were  r,  many  settlera  from  Spain  have 
ncticd  to  the  new  continent  the  indootiy  «t  Ihair 
iIm  pffoviMOi.  Tho  mMmfactare  of  eoon*  ttvA  ca 
•iaily  be  carried  os  at  a  low  rato,  when  tho  raw  mi' 
teriaJs  are  found  in  abundance;  and  the  prohibition  of 
commerce  with  tveutrals,  during  the  late  hoatilitiea 
throughout  Euiopc,  tavoured  ^M'eaiW  the  nraking  of 
flte9<9, Jine  f/tfiA*,  and  other  articles  of  luxury.  The 
oldest  eloth  iMOufaciurea  are  tboae  of  Tescuco,  esta> 
bliahed  in  I S93,  which,  bf  d«a;roaa»  paaaad  entirolf  in- 
to the  banda  of  the  Indiana  «M  Mcatinooa  of  QMtMMO 
and  Pttebhk  In  these  calahllohaMMa  thoro  is  great 
in  perfection  in  many  of  the  technical  proceaaea,  par- 
ticubi  ty  in  that  of  dyeing.  The  workmen  art-  trtatt  d 
in  3  v,^f7ii  measure  like  alaves,  being  shut  up  all  ttie 
»n  k  in  a  prison,  and  fJoggcd  uniiicrL ifully  for  the 
smaiksi  trespass.  Though  firee,  the^  are  aubjectcd  to 
thia  cotistrainti  bf  being  hopl  conunnally  in  debt  to 
their  oaaplejrora,  who  take  care  to  fundah  tbem  «ith 
oppoftanMiea  of  spending  their  gains  in  dnmkcmwao, 
Ofid  thus  acquire  a  right  to  coiiBne  them  at  work,  as 
the  necessary  step  for  protunnK  payment.  Little  lilk 
is  now  maniif  u  I  ui  cd  in  New  Spsioi  and  only  a  lew 
atuffa  of  cotton,  mixed  with  silk.  Neither  are  there 
any  manufiictories  of  flax«  or  hemp,  or  paper.  The 
mana&etuo  of  Mfacva*  which  ia  a  royal  right,  ia  very 
oonaideraMet  hnd  isflae  gtoM  mamilactory  of  aogara 
«  Qncrctarot  MOO  poopio  are  employed.  The  aiantt- 
fiictvie  of  hard  aoe/t  is  a  considerable  anfcle  of  com- 
merce at  Piulil?.,  Mexico,  and  Guadalaxara,  and  is 
greatly  facilitated  by  the  quantities  of  soda  found  in 
most  part*  of  the  table  land  of  New  Spain.  The  town 
of  Puebia  was  formerly  much  celebrated  for  its  maou- 
faciories  of  dtf^vMire  and  hettf  bht  tbe  fimaer  ertide 
baa  been  much  jwglected  of  kie  jreere»  in  coneeqecnee 
of  the  lew  price  of  tbe  stone«ware  imported  ftom  Eti> 
rope.  Tbe  m.iiiufacture  of  fiowder  is  a  rriynl  mono 
poly;  but  immense  quantities,  (nearly  three. tourtli>,  ol 
the  whole  that  is  consumed  in  tbe  country,)  are  made 
and  sold  in  a  contrabaitd  manner.  One  &f  the  most 
eslcnuve  of  the  Mexican  manofiictares  is  that  of  ftlate  i 
and*  In  the  amallest  towna  thote  are  gold  and  silver- 
emitlw.  in  wbete  abope  workoten  oTall  ceate  are  employ, 
ed.  Tbe  academy  of  fine  arts  in  the  capital  has  diflfiised 
e  i»Me  for  beautiful  antique  forms;  sod  services  of  plate 
to  the  value  of  200,000  francs  have  been  niai.ufaciur- 
ed  in  that  ciiy.  winch  might  rivslin  point  f  l  iltgaii.c 
aiid  workmanship,  the  finest  in  Europe.  The  coming 
•f  money  in  the  mint  «f  Mexico  is  little  elae  than  a 
maiiulut  uring  eaiaSiisbneat.    It  iNa  eatabhhed  in 
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15S5,  and  was  fir.t  rairicd  on  by  contract  ^vUli  iiiJi- 
viduala;  but,  since  1733,  is  entirely  placed  uttdcr  the 
oSceva  «f  government.  Bettaaw  950  mi  400  work- 
BMttweenpleifedinthaabaeiiNeei  iBdae  great  ia  the 
wmbhr  ef  «nchine8,.thatj  wilhotit  any  estraoidbwiy 
exertion,  tbey  are  able  to  coin  annually  thirty  milUona 
of  piastres.  It  is  computed  by  M.  Humboldt,  that  all 
the.  Hiiver  product!]  in  liU  tlu-  mim.-'s  of  T'uropc  toge- 
ther every  year,  would  not  suffice  to  employ  this  ex- 
tensive work  above  fifteen  days  ;  and  that  from  this 
minti  Mtce  ita  eatahliahment,  has  issued  coin  to  the 
vai««  of  dOtiOOOyOOOr.  alerUng.  The  produce  of  tbe 
mamiiMtariag  indnatry  of  Mew  Speiin  ie  computed 
by  the  same  author  at  7  or  B  milKona  ef  piastres, 
(1,470.000/,.  or  l,680,tX)0/  '^terting,)  per  annum. 

The  interior  and  coasting  trade  of  Meicicois  {greatly 
impeded  by  the  want  of  navigable  rivt::  s  aFui  artihoal 
canals.  The  Rio  de  Santiago,  which  traverses  the  moat 
poflnua  part  of  the  countir,  through  a  coarae  of  170 
leagneai  might  ho  rendered  navig^do  at  a  anodetate 
expoNO  ;  and  eanala  might  be  opened  throagh  the  val> 
ley  of  Mexico ;  but  the  great  lines  of  communication 
between  the  capital  and  the  principal  sea  ports  can 
never  be  jmproved  by  natural  or  artitlcijl  navigations, 
Tiie  town  of  Mexico  forms  the  central  point  of  the  in- 
terior commerce;  and  tbe  whole  surrounding  table 
land  may  be  travelled  by  wheel>carri^gea  in  all  direc- 
tiona ;  hot,  from  tbe  bad  sute  of  tlie  tend^  beasts  of 
burden  are  preferred.  Tho  commenieaidiafi  with  the 
coasts  is  still  more  difficult ;  but  neane  are  oild  to  lie 
recently  employed  for  facilitating  the  conveyance  of 
goods  botli  from  Acapulco  and  Vera  Cruz.  The  ob- 
jects of  iliis  intt-rior  commerce  art  the  cxi  hdrijje  of 
goods  between  the  different  provinces,  particularly  be- 
tween Mexico  and  the  firevineiaa  internaa  ;  several  pro- 
ductions from  South  Amorica*  cenaeyad  through  the 
cemttry  fcr  exporution ;  and  the  aiticlea  winch  are 
cxponed  or  impoi  tcd  at  the  two  great  ports  of  Acapul' 
CO  atitl  Vera  Cru?  As  the  inland  provinces  enjoy,  in 
a  great  measure,  the  ^dl1ne  climate,  ard  consequently 
possess  tbe  same  productions,  it  is  chiefly  the  COD« 
sumption  of  commodities  by  the  mines  wbieh  cieMcs 
the  tMeiiorcenmierce}  b<K|  aa  the  crops  of  aatfae  are 
ieMcaa  equally  productive  om  an  vatt  an  eiient  ef 
eoimtr^i  the  eenveyaace  of  this  necoaaary  article  from 
one  place  to  another  constitutes  a  considerable  traffic. 
Thooaands  of  mules,  from  Cl  ii  na!  and  Durango^ 
arrive  every  week  at  Mexico  with  b;,i  s  ol  silver,  hides, 
tallow,  fiour,  and  some  wine,  and  takt^  Ijick,  in  rttuni, 
woollen  cloth  ol  native  manufacture,  iron,  steel 
cury,  and  goods  from  Europe  and  the  Philippines. 
In  tint  of  trart  when  tlw  navigatian  roend  Cane  Horn 
be«o«es  more  haxardooa,  moch  of  the  cocoa  of  Goaya* 
qiiil,  the  ropprr  nf  Ouasco,  and  the  indigo  of  Guati- 
mala,  pa'i'j  iliiduijh  (he  isthmus  of  Mexico  to  be  ship- 
[led  al  \'  era  C;  uz. 

The  foreign  commerce  of  Mexico  is  Baturaiiy  divid> 
ed  into  that  of  the  South  Sea,  and  that  of  the  Atlaaik 
Oceea.  The  iatter  cacperieneea  great  diaadvantagea 
fnm  the  want  of  eemnodiotw  aea-poitaj  and  almott 
all  its  operations  have  for  centuries  been  concentrated 
at  Vcia  Cruz,  which  is  rather  a  bad  anchorage  than  an 
actual  harbour.  The  eastern  coast,  besides  ii^  Jiid 
banks,  at  all  times  is  subject  to  violent  hurricanes  dyr- 
ing  the  winter  half  of  the  year,  and  to  the  formidable 
yelhiw  fever  during  the  summer  aeaaon.  On  the  west- 
em  coaMai*  two  magaificem  part%  San  Bbta  and  Ae*> 
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piitco,  tbe  iMt  of  wbicii  »  oounud  am  of  Um 
idminble  banns  in  the  worid.  But  ttmneDdoas  huf- 

ricaiin  '-imv  on  '.hi'-,  rijn:  during  the  month*  of  Julv 
and  Ainjust ;  ami,  even  lu  September  and  October,  the 
two  fine  harbours  now  memioncd  arc  diftkuli  of  access. 
The  principal  arUcles  of  esporuiion  at  Vera  Cruz,  (ex- 
elusive  of  cocoftfrom  OH)«(|ui],  lad  intfgo  Irom  G«»- 
liawUO  *t  an  avei^ge  of  several  jreirs,  are — 
Gold  and  oilfcrin  ingots,  coin  and  >  .-nrv  n 
wrought  plate,  to  the  value  of  $ 

Cochineal   504,000 

Sugar  8/3,000 

Flour  63,Ooo 

Mexican  indigo  ....  43,680 
Salted  provisloni}  mmI  otfaer  eaUblca  S0,000 
Tanned  hides     .....  I618OO 

SanaptrUU  IMOO 

Vaoillo  IS.SOO 

Jalap         ......  12,600 

Soap    10,5  CO 

f"an)pcacliy  ^vood       ....  8,400 

Pimento  of  Tabajco   ....  6|900 

Th«  uticlos  of  importation  are- 
linen,  eotlooi  woollen  doth  and  >  ^>iama 

silks,  toltenlg*  of               f  <3,S«W)00 

Paper   310,000 

Brandy   310,000 

Cocoa        .       ...       .       .       .  210,000 

Metcur/   136,500 

Iron    '  136,000 

Stoel         ......  43,000 

Wino   147,000 

Wax   63,000 

The  atroroso  taluo  of  tho  wbolo  ox- 1  ^ 

portation  .         •  S 

Ditto,  unporiation      ....  3,l50,uoo 

Commercial  circulation  .  |£7,770,ooo 
Tbe  commerce  of  the  western  coast  is  confined  to 
tho  Manilla  Kallooo}  tho  coasting  trade  with  Guatiaala 
and  San  Bias ;  and  ■  few  voaaali  annually  dispatched 
to  Guyaqoil  and  Lima.  The  oldest  and  most  Import- 
ant branch  of  the  trade  of  Acapuico,  is  the  exchange 
of  the  precious  metals  of  Mexico  for  the  merchandise 
of  Cliiiia  ami  the  East  Indies.  A  single  galleon,  from 
twelve  to  fifteen  hundred  tons,  -jiis  from  Manilla 
about  the  end  of  July  with  the  south  west  monsoon, 
bringing  a  CMge  of  minltes,  primed  calicoes,  coano 
cottOQ  abirtoi  nw  ailba,  and  China  silk  stockingit 
jewellerica  fram  Canton  or  Manilla,  spices,  and  aro- 
matics;  and  generally  accomplishing  the  voya^  tn 
Uii  ce  or  four  months.  The  value  of  the  cargo  is  li- 
mittcd  by  law  to  half  a  million  of  piastres,  (los.ooo^ 
sterling)  but  generally  amounts  to  three  or  lour  times 
that  sum.  Of  this  lucrative  merchandize  the  merchants 
of  Lima  have  tho  greateati  and  the  of  deaiasticai  corpo* 
rations  the  next  higboat  tlnro  i  and  it  ia  f  enaimUj  pur- 
chined  with  so  much  avidityi  chiefly  by  o  fotv  great 
bouses  in. the  capital,  that  sometimes  the  wholesales 
are  completed  before  the  arrival  of  the  galleon  has 
been ktiowii  at  Vera  Cruz.  The  return  cargo  consists 
of  bars  of  iron,  a  little  cochineal,  cocoa,  wine,  oil,  Spanish 
wool,  and  principally  of  the  precious  metals,  to  the  value 
of  a  million  of  piastres.  A  number  of  passengers, 
jwrticul^rly  monks  sent  from  Spain  and  Mexico  to  the 
Pbllip]rfnes,  generally  go  with  the  plleon  ta  Manilla, 
wbiicli  SMla  in  February  or  Mirct^  iml  by  maan*  of  tho 


trade  wiada  ncconyliabM  Ua  loag  vofago  in  50  or  <o 
days.   A  Teesrt  Is  also  dispatched  annually  from  Manilla 

tn  l  inirt,  ont:  of  the  Irjiif»csi  and  most  diflicuU  of  all  voy- 
agc<H  ail  Uie  ship  mu&t  Hriit  discover  the  Mexican  coasts 
and  then  steer  southwards.  The  trade  of  Acapu leu  with 
the  ports  of  Guayaquil  and  Lima  is  far  from  being  active; 
and  consists  chtafly  in  the  importation  of  copper,  oil. 
Chili  wioe>  a  amall  qoaality  of  sugar  and  quinquina 
(bark)  frou  Peru*  and  cocoa  from  Guayaquil,  sending 


thither  in  return  a  few  woollens,  a  little  cochineal,  and 
contraband  goods  from  the  East  Indies.  The  length  and 
difficulty  of  the  navigation  from  A  aiiJo  10  Lima,  are 
(he  great  obstacles  to  ihi'i  trade  between  Mexico  and 
Peru.  Thcpas&age  is  peculiarly  difficult  from  north  to 
south;  and  often  more  time  is  required  to  sail  the  310 
marine  leagues  from  Guayaquil  to  Callaos  than  to  paaa 
from  Acapuico  to  Manilbi  thmigh  a  cooiM  of  3,809 
leagaes.  The  chief  hasards  and  delays  arise  from  dead 
calms,  violent  hurricanes,  and  strong  currents  among 
the  Gallipago  islands.  Notwithstanding  tlic  excellence 
of  the  ports  on  the  west  coast  of  Mexico,  the  coasting 
trade  iii  extremely  languid ;  and  neither  the  sperms* 
ceii  whale-fishei7,  nor  the  beaver  fur-trade  from  Noot- 
ka,  has  been  able  to  arouao  the  Spanish  energlw.  TbO 
customs  sre  not  uniform  in  tho  diO^raot  porta  of  the 
SpsnisI)  colanieii  and  are  distioguiabed  into  royal  and 
municipal  duties.  Free  eff'ecte,  t.  e.  the  (woduco  of 
Spanish  agriculture  and  manufactures,  pay,  on  landing, 
9^  per  cent. ;  contributable  rffecia,  i.  e.  tbe  foreign  pro- 
duce manufactured  in  Spain,  pay  12^  per  cent.  ;  foreign 
effect*  pay  7  per  cent,  having  previously  paid  \%  per 
cenu  upon  CMtri^gt  and  r  npon  loaviog  the  porta  of  tbo 
aMither>€o«ati7. 

The  eootrabaod  trade  of  Hew  Spain  is  very  esten- 
sivc,  and  is  carried  on  principally  by  t!ie  ports  of  Cam- 
peachy  and  Vera  Cruz.  In  timeof  wai,  wi.cn  the  com- 
munication with  Spain  is  interrupted,  and  tho  govern- 
ment obliged  to  admit  occasional  commerce  with  imu- 
tcatatthia  trade  is  pursued  with  great  facility,  and  crfkon 
•DMunta  looneHblrdof  tbe  whole  regular  conoMrce  in 
time  of  peace. 

Previous  to  tho  year  \Ttt%  the  whole  commerce  of 
Spanish  America  was  monopolized  by  the  cities  of  Ca- 
diz  and  Seville  ;  but,  at  this  period,  fourteen  other  ports 
were  opened  to  the  productions  of  the  colonies;  aad 
this  arrangement  has  been  attended  by  a  regular  in- 
crease of  the  public  revenue.  The  state  of  commerce 
in  New  Spain  has  again  been  greatly  changed  since  the 
year  1794 1  and  the  foreign  goods  requirod  in  that 
country  are  those  of  the  greatest  value,  the  finest  cloths, 
muslins,  silks,  wines,  and  other  Ii<iuor5.  'I'lu  pri  lure 
of  its  own  mines  has  also  considerably  iricrcnscd  dur- 
ing the  same  period ,  an  1  inuu  spcru:  i,  i  cd  ly  'o  pay 
for  these  higher  priced  commodities.  About  the  com- 
mencement of  the  nineteenth  century,  the  importation 
into  Mexico,  including  the  cootrabfind  trade  of  both 
coaaiai  amounted  to  30  mlUIona  of  plaatrea ;  and  th'e 
exportationsof  ita  agricuUare  and  manofacturtag  pro> 
duce  to  6  mtllioas;  but  the  mines  produce  annnslly 
23  millions,  of  which  8  or  9  millions  arc  exported  ou 
account  of  the  kitig,  leaving  I5  millions  lo  liijuidate  ttic 
excess  of  the  import  over  the  export  trade  ;  fiom  whict> 
will  remain  about  one  million  lor  the  increase  of  specie 
in  the  country.  "  But,  by  allowing  a  free  eoatrso  to  Iho 
national  industry/'  a^ya  M.  Humboldt, "  by  encoaragiag 
agricultoie.  and  noMEKttireai  tbe  importation  wilt 
diminiah  of  itaelf^  and  it  will  then  bo  easy  for  tho 
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Mi:yici:ii  I o  pny  i.hc  value  (S  foreign  commodities  with 
the  productions  of  their  own  soii.  Tbo  fre«  cuUmtioo 
of  the  Tine  and  th«  otive  on  the  table  Und  ojT  New- 
Spam)  the  frfiC^^MMiURtioa  of  spirits  from  ragsr,  rice, 
mA  tiM  gnp*  t  tiM  cspoitstwa  «f  flmrt  ftvooitd  bf 
the  nKkvig  of  new  rosds }  tlie  inepeeie  of  pkMstlom 
of  sagsr^ne,  cotton,  and  tobacco ;  the  iPorklDg  of  the 
iron  and  mercury  mines  ;  and  the  mantifBCture  of  steel, 
will  perhaps  one  day  become  more  irhexhaustible  sources 
of  wca It h.  Uiiin  all  the  reins  of  gold  and  silver  united. 
Uader  more  favourable  externa)  circumstances,  the  ba- 
Imee  of  trade  amf  be  favourable  to  Now  Spain,  with- 
eat  P*f>"C^''*  MCMM  which  hit  been  eyened  for  ccn* 
fvriea  Miween  the  two  coMlMOts  entifeljr  with  Mexi- 

can  piastrrs," 

fhc  revenue  of  New  Spaioi  which  has  increased  lu 
an  extraordinary  degree  in  (he  course  of  the  18th  cen- 
turjTi  was  estimated,  about  the  beginning  of  the  19th 
ceatery,  at  twenty  millions  of  piastres,  or  4,300,000/. 
sterlfaig.  Of  this  smof  five  miUieos  end  «  half  atiie 
Snm  lie  prodaee  ef  tlw  goM  and  tflver  ninee;  fntr 
nillians  mm  Oe  gvrenraMnt  monopoly  of  tobeccoi 
three  millioDS  from  the  ticeoalu  or  castoms ;  one  mil- 
lion  hU'l  a  half  from  the  Indian  capitation  tax ;  and  the 
remainder,  from  the  duty  on  the  fermented  liquor 
pulque,  from  liic  duty  on  imports  and  exports,  from 
the  sale  of  Papal  indulgraces,  from  the  post-office  pro- 
fits, from  the  aale  of  gunpowder,  from  clerical  bene* 
lic<n)fcoai  the  aale  of  cards,  from  stamp  dutiei}  from 
the  fiunHDg  of  eoc1c-6gliting,  from  duty  on  the  aale  of 

snow,  kc  Ahuin  one  h;ilf  of  the  whole  revenue  is 
COCkSUmed  by  Uic  cspensKS  oi  itit  sJnunis'rfltion  ;  aivd 
of  the  other  half,  about  one-third  ja  icniuted  t  ,  i  iher 
Spanish  colonies  ;  and  two-thirds  to  Ibc  mother  country. 

Nearly  one-fourth  of  the  whole  revenue  is  expended 
on  the  military  defence  of  the  ooiiatrr>  io  which  about 
30^000  treopa  are  employed.  Of  tbaaa,  enlj  10^000 
are  regulars:  of  which,  about  4,000  cavabft  atatkned 
in  the  presidios,  or  military  posts,  to  eheek  the  incur- 
sioDS  of  the  Indians,  are  remarkably  active  and  hardy 
soldiers,  »nd  incessantly  exposed  to  severe  service.  The 
greater  part  of  the  military  citablinli  nnjiu  is  <  imposed 
of  provincial  miliiiaf  raised  more  for  shew  than  use ; 
sod  chieflj  oi!i|^nating  in  the  love  of  military  titles 
and  lankt  imonf  a  few  Spanish  familiea  and  wealthy 
cTToles.  The  sltnatkn  and  physicsl  aspect  ef  the  ooaa- 
tr y ,  rer  ^  cr  it  easilf  dafemible  apknt  the  attack  of  an 

csiiernai  enemy. 

The  accounts  of  the  populstion  of  Mexico,  al  the 
period  of  its  subjugation  to  the  Spaniards,  are  founded 
on  veiy  vague  conjectures,  and  have  been,  in  some 
cneea*  obvuwsly  enanenied.  Around  the  capital  of 
If  eako,  and  probablf  m  the  whalo  kingdom  <^  Mon- 
tesnma,  (which,  however,  did  not  equal  in  anrfiice  the 
eigbtb  part  of  the  present  kingdom  of  New  Spain,) 
there  is  good  reason  to  conclude,  from  the  eittensivc 
ruins  of  towns  and  villages,  that  the  population  was 
formerly  much  greater  than  at  present ;  hui  u  is  i;reat 
body  of  people  were  concentrated  within  a  very  sinsU 
space ;  and  it  is  now  well  ascertained,  that  the  whole 
of  the  treat  regiiMH  danomiaated  New  Speii^  la  much 
better  inhabited  than  It  «a«  before  the  aitival  of 
4he  Europeans.  The  augmentation  of  tithes,  of  the 
Indian  capitation  tax,  and  of  all  the  duties  on  con- 
sumption; the  progress  of  agriculture  and  civilizaiion, 
amd  the  appearance  of  the  couotry  covered  with  newly 
cwiatmctM  hoaM8|  dl  gire  nvidMMt  of  n  npid  inereaae 


in  every  part  of  tlie  kingdom.  In  those  disMicu  where 
the  climate  is  hot  and  humid,  there  is  so  great  morta- 
lity, chiefly  among  the  children  and  jotmg  people,  by 
tertian  iinrerai  (which  is  greatly  aggravated  by  the 

itradiee  among  the  native  tribes  of  abandoning  the  In- 
iected,)  that  the  population  makea  no  lensible  pro- 
gress ;  but,  in  the  colder  regions,  which  compose  the 
greatest  part  of  the  kingdom,  the  proportion  of  births 
to  deaths  is  a*  190,  or  even  as  200,  to  100;  and  the 
average  over  the  whole  country  as  170  to  100.  From 
a  variety  of  data,  Humboldt  estimates  the  whole  popu- 
lation in  MesicOt  in  1808,  at  more  than  6,.'soo,oou 
The  most  deatnictive  ehecha  to  the  population  are  the 
wmail'ftox,  which  used  to  produce  dreadfttl  ravages 

amnng  ihc  Indinn's,  ^vhoso  ronsti'itticn  "-iPems  to  l>c  ill 
adapted  for  cutaneous  diseases  ;  :i  kind  ot  plague  called 
tnariaiMhuati,  which  appeer^  intervals  of  100  years, 
and  spreads  its  ravages  over  the  coldestand  driest  regions, 
but  never  nlbcts  the  white  inhabitants  or  their  descen- 
danta}  aearcAy  •f  finvMontt  aometimos  approaching 
to  fiunine)  when  any  great  drought  or  loeal  eauio  haa 
danrnged  the  erop  of  maize  or  potatoes,  and  which  is 
alwaya  attended  by  epidemical  diseases ;  and  formerly 
the  eomfiultory  lahoitrs  in  the  mines.  But  by  the  in- 
troduction of  the  cow-pox,  the  progress  of  agriculture, 
and  the  abolition  of  the  mi/a,  or  compulsion  of  miners, 
these  checks  are  greatly  abated,  and  the  general  popula- 
tion greatly  on  the  increase.  The  addition  made  to  the 
numbiBr  of  inbabitanta  in  New  Spoioy  bj  the  arrival  of 
new  eoloidata  ffrom  Enrepe,  does  not  exceed,  says  M. 

Humboldt,  800  inHividnals  tsrrually. 

The  Mexican  popbiation,  iikt  U..it  of  the  other  Spa- 
nish colonies,  conslsr^,  [  f  fout  \\\-frd\  r  usi viz- (he  \Vhites, 
tbo  Indians,  the  Negroes,  and  the  people  of  mixed  ex- 
traction. But  the  first  cisss  is  subdivided  into  two  races, 
via.  the  individuala  bom  in  Europe;  and  the  Spetiiah 
Creoles,  or  whites  of  European  extraction}  hon  in  AniC« 
rica.  The  last  is  subdivided  into  three  races,  vis.  tlw 
Mestizos,  or  descendants  of  whites  and  Indians ;  the  Ma- 
lattoes,  or  descendants  of  whites  and  negroes ;  and  the 
Zembos,  or  descendants  of  negroes  and  Indians.  The 
Indians,  or  indigenous  Americans,  excluding  those  who 
have  any  mixture  of  European  or  African  bhuxi,  have 
considerably  increased  during  the  last  iif^y  years ;  and 
oooititntoi  to  generali  about  two-fiftha  of  the  whole  po* 
pttlatlon  In  New  Spafai.  In  some  dittrlcta,  n  b  the  four 
intendancies  of  Guanaxuato,  ValladoHd,  Oaxaca,  and  Li 
Puebia,  they  amount  even  to  three-fifths.  This  race  arc 
rarely  to  be  found  in  the  north  of  Mexico,  and  hardly 
ever  met  with  in  the  provincias  intemas.  Among  these 
there  must  origioslly  have  been  many  different  tribes ;  as, 
besides  an  immense  number  of  dialect*,  there  are  twenty 
distinct  languages  still  spoken  among  them;  fourteen  of 
which  have  been  reduced  to  grammars  and  dictionaries, 
viz.  the  Mexican,  or  Aztec,  the  Otomiie,  the  Tarasc,  the 
Zipcti  c,  rhc  Mistec,  the  Maye  or  Yucatan,  the  Totonac, 
the  r  jpLiI  luc,  the  Matiazing,  the  Hiiastcc,  tbo  Mixed, 
the  (  n  jiiKojcl,  the  Taraumar,  the  Tcpehusn,  and  the 
Cora.  Of  these,  the  first  is  most  widely  dififused,  ex- 
tending through  a  line  of  400  leagoea,  from  the  37^  of 
north  latitude  to  the  Lake  ofNiearagm ;  and  the  second 
ia  nant  in  point  of  extent  Tliaaa  Indians  in  general 
bear  a  resemblance  to  those  who  inhabit  Canada,  Florida, 
Peru,  and  Brazil,  in  their  swarthy  copper  colour,  flat 
smooth  glossy  hair,  small  beard,  long  eye.  v.  iin  riip 
comer  directed  upwards  towards  the  temples;  prumineiu 
cbcek-benaa,  thick  lips*  a  squat  bodyi  an  expremlon  of 
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genllcocsB  in  liie  mtiiCi),  >  jiitrA^ilcd  witfi  t  i^oomy  and 
severe  look.  The  Ituiiau^  uf  New  Spaiit  luve  even  a 
more  awarthy  complexion  titan  Uic  inbabiuiiu  of  the 
warmest  climates  of  boutb  America,  even  though  the 
forruer  are  clothed,  while  the  latter  are  quite  naked. 
Xbe  MukaBB,  pftriacaUily  iImm  ci  tha  Asi9C  vad  Oin- 

bmni  thtn  the  Infant  oT 

Siii.ii'i  Arnciira;   ;ir/l  tliis  v,  jccm  lo  Ijc  |i;enerally 

tlie  cuifi  lu  pt'Oj>uiiK:ii;  tht;y  ^rc  luniovcU  ffom  the 
equator.  'I'hcy  are  renin  kiibly  free  from  every  kind  of 
deformitf,  (which  some  writers  ascrihc  to  the  great  sim- 
plipitjr  in  which  their  ancestora  bad  lived  for  «»loO|;  » 
period  i)  iitd  intliow  diatrict*  vbn*  Um  Koitr*  or  ltt« 
moiir  ill  tiM  tlqriviid  glaod  preTailg,ili«  bidiaiwt  and  g*- 
nentlljr  their  descendants  the  Mestiioes,  are  free  from 
that  affeclioo.  This  freedom  from  natural  deformities 
is  more  extraordinar  y  ainon(;an  a^^nculi'iral  race,  than 
among  the  hunting  and  warlike  tribes,  in  whose  situation 
the  feeble  and  deformed  are  more  likely  to  perish,  or  to 
bo  exposed  in  their  infancy,  and  may  therefore  be  con* 
lidered  as  more  closely  connected  with  their  pcctiliar 
QonatUuiion  and  mode  of  libk  Tknf  V9  likswise  a  long 
Eved  race,  particularly  thaw  wbo  are  ander  European 

dominioM  ,  jivJ  \vfnr.trl  nit:,;n  n  still  Tr,nrc  cidvauced  age, 
if  they  I'.'id  not  weaken  iheir  constitudoii^  by  iiiioxicating 
Bquors.  I  lui  is  particularly  the  case  with  those  who 
inhabit  the  valley  of  Mexico,  and  the  environs  of  PuebU 
and  Tlaacala,  where  the  agaue  (of  whwk  the  pulqae  or 
native  wioeia  made^  is  ciiltivaiMlflO  a  giaat  aaaiai  and 
fifcevita  in  dw  wm  cattatriaa  eo  Ibe  coaaii  irhara  tha 
sugar>cane  is  grown.  The  marks  of  old  age,  however, 
are  rarely  observed  amon^  them ;  as  their  heads  never 
become  and  their  skm  is  little  subject  to  wrinkles. 

It  is  not  uncommoD  in  Mexico,  in  the  temperate  zone 
of  the  Cordillera,  to  meet  with  natives,  particularly 
vomcn,  who  have  reached  100  years  of  age,  and  wtio 
aiill  retain  their  muscular  sircngtb  entire.  la  the  pre* 
«ent  degraded  aiaie  of  these  aauve  tribes,  it  ia  net  poa- 
nble  to  aicertain  the  genuine  cliaracter  of  the  race, 

■,vliic:h  mi.i»t  UTlf] iie^lloTinhly  liive  siifTcrfd  no  sm^.I!  <It;ic- 
jiuralion  Ly  ihe  cxli;icli<;in  <A  the  hi)»lier  ranks,  '-\i<^-  dc- 
siruclion  of  the  ancient  sources  of  knowledge,  ar  (I  the 
iosulaied  and  oppressed  coodition  in  which  they  are 
held.  The  Mexican  Indian  in  his  present  state  diaco> 
vert  no  vivaatf  of  maaaer  or  aclivilj  of  ■indt  bat  ii 
gtrave,  meiaiicliolle»  aad  nlent,  anlen  wliai»  he  ia  under 
the  influence  of  intoxicating  liquors.  Concealment  of 
his  motives  and  feelings,  even  in  matters  of  indifference, 
is  one  of  his  leading  characleriftics  ;  and  as  the  progress 
of  the  passions  is  never  discerned  in  his  features,  h«  ap- 
pears (when  he  is  excited)  lo  pass  from  the  utmost  still, 
neas  of  mind  to  the  most  violent  commotion  of  spirit. 
The  descendanta  of  the  ancient  republicans  of  Tlaacala 
still  discover  a  coMideimUe  degree  of  enanjr  end  even 
of  haughtinen  in  their  eharaeter,  and  pettknkrly  among 
the  pastoral  tribe?  or  Irtdios  Bravos,  (as  th;^  Spaniards 
call  those  who  arc  not  properly  reduced  uhdcr  their  do- 
minion.) much  more  nobleness  of  mind  and  force  of  cha- 
.racter  are  observable;  but  the  agricultural  litdian,  or 
Mexican  peasant,  is  patiently  submissive  under  the  rex* 
■tiooe  of  the  whites  i  and  opposes  them  onlf  bjr  the  ra- 
aonrGca  of  cunning,  under  the  eppewane*  «f  the  iMit 
stupid  aoathy*  In  their  inteUectuai  character  they  ap- 
pear aa  If  altogether  destitute  of  imai^inatimi ;  but  after  a 
fittle  cultivation,  discover  great  facility  of  apprehension, 
•  Ulent  for  seizing  the  mimiteat  distinctions,  and  a  power 
'   flf  rMaoaiociriih  r«BttkBlilafiooliwH«BdiMtkod.  Id 


the  in>iuii\Ci  arts,  and  purely  niechumcal  operalioitSj 
they  display  n  high  degree  of  aptitude  itMl  acutenes^i 
but  have  in  general  appeared  to  succeed  in  any  of  the 
fine  arts,  particularly  in  painting,  mere  from  application 
than  fimn  fehiMa.  Their  emuseaMMi  even  partake  of 
the  taoM  aedatn  Md  aoaritce  character.  Their  music 
end  dendag  are  temifie  and  mehtocboly ;  and,  though 

the  females  would  prrhahly  itirradnrr  a  iittlr  mui-r.  vi- 
vatjCy,  yet,  ui  Uic  usu^J  dt|:iri:sst(l  itntt:  of  siviij^u  and 
half  civilized  life,  they  arc  not  |) :  i  tniitc  il  jr.iu  lu  these 
eahtbttions,  and  are  merely  admitted  to  supply  the  male 
performers  with  liquor.  In  one  particttlar,  however, 
theto  lodiana  eviace  a  refiaed  and  elegant  taii^  which 
vwUdieafla  to  boUltan  the  remaine  of  higiwr  attain- 
roeots»vis.  in  their  universal  love  of  flowers,  and  skilful 
arrangement  of  nosegays,  herbs,  ai>d  fruita.  With  re- 
t^ard  to  their  political  condition,  they  have  derived  few 
incsns  of  improvement  from  their  European  rulers.  The 
great  body  of  the  people  were  indeed  found  by  the  Spa- 
niards in  a  stale  of  the  utmost  poverty,  and  Hubjectien 
to  tlwir  daapoiie  princes  and  feudal  chiefs ;  b«t  their 
new  naaieri*  iMiiad  of  alleviatmg,  made  hai«e  in  Bff> 
gravate  their  oppressions ;  dragging  them  from  their 

homes  'a  w  nrk  i;i  itir  miiK  s,  or  to  carry  the  1  u  ^' ;i  j- 1-  of 
the  armies,  and  [ip[)ru[H  ijtiui;  tu  themselves,  ji  j  r.rtil 
of  Con(Hit;st,  jll   tliJl   -Aiv.y  [)  liai'SScd  ill   IaTh.-.  nr  j.'ij:ii.s. 

Since  the  commenccmem,  however,  of  the  1 8th  ccniuiy, 
their  situation  has  become  progressively  better,  and 
their  iateraate  have  been  taken  trader  tiie  protoctiao  of 
tiw  imandaiWi.  A  few  of  the  great  indien  families,  or 
Caciques,  who  Still  remain,  are  entitled  by  the  Spanish 
laws  to  abare  the  privileges  of  the  Casiilian  nobility  ; 
and  they  receive  all  the  former  homage  which  used 
to  be  paid  to  them  by  the  inferior  ranks.  But 
their  own  privileges  are  more  illusory  than  real ;  and, 
even  where  they  have  some  aothortijr  ae  magtatrates  of 
the  native  villages,  they  are  mora  opptoaaiva  dun 
the  whitaa  towards  the  tribuury  caatat  and  net  ataJi  »apo> 
rior  to  tlw  ioweet  peeeaniry  in  pohit  ef  Icnowledge  or 

civilisation,  Tfie  Mcvii:,iri  Inilians,  when  cnnsiJerfd  ir> 
u  arasi.  pic^f  iit  a  jjiciui  c  of  t  xi:  (moc  misery  ;  j:icj  scarce- 
ly any  iiidi\i;luals  are  to  lie  imj.-ii;  uuiiii;,;  r'uLoii  who  en- 
joy mediocrity  of  fortune.  The  greater  part,  banished 
mto  the  more  barren  districts,  and  indolent  from  natural 
diaposition,  as  well  as  discotiraged  tagr  their  peUtioal 
Vondage,  live  in  dailf  poverty  i  end  even  the  few  noUn 
families  who  pOBSeaa  great  plantations  and  vineyards, 
(to  the  value  sometimes  of  9o,ooo/.  or  40,ooo/.,)  carefully 
conceal  their  wealth,  generally  going  barefooted,  and 
clothed  in  the  same  coarse  garment  with  the  lowest  of 
their  countrymen.  The  Indiuns  are  exempted  from  all 
direct  imposts,  but  are  subjected  to  a  tribute  or  capttn* 
tion  tax,  which  has  varied  at  diflferent  periods,  and  in 
diSteent  districts,  but  at  pceaant  ia  nanallr  olevan  frnncn 
per  anmim.   They  pay  also  to  die  etergy  ten  frnncs  for 

bapiism,  tv,  rriiy  F  jp  a  ccrlificalc  of  murriat^c,  iwi  i,t\  for 
inicrmcuts,  aiid  iiam  twcniy-five  lo  thirty  in  the  term 
of  voluntary  offerings  for  masses,  Sec.  They  are  de- 
prived of  the  roost  intportant  rights  of  citisens,  by  being 
counted  aa  o^ors,  under  the  ttttory  of  the  whites ;  so 
so  that  eveiy  act  which  thejr  aigo>  and  evny  obtigation 
winch  th^  inear  heyond  the  valiie  of  fifteen  francs,  are 
declared  null.  They  are  kept  in  a  slate  of  complete  in- 
sulsiion  i  prohibited  from  intermarriage  with  the  whites  ; 
shut  up  in  villagci  of  their  own  ;  subjected  to  subaltern 
magistrates  among  tbemselves,  who  find  their  interest 
in  parpetnating  tha  Ignoriiiiw  Hid  Inrfawiim  of  the  pfo^ 
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•let  readendinciptbitofaMiinerctal  transactions ;  con- 
Saad  to  Urn  attomtioo  off  coamoo  labouran  or  aitiaaoai 
«rf  iInm  eamirfetelj  esehkM  Ihm  all  cliaiMW  af  adfUK 
CiRf  in  civilisation  of  mMoers,  or  acqoMdoa  of  pr»> 
party.  X  Let  the  odku*  perMoal  impoat  of  the  irihuta 
be aboUfthed,"  {^-^y-  (he  eoliB^htened  BUhop  cf  Mc  hoa« 
can,  in  a  memoir  prescnte<}  fn  1799  to  the  Sjiani'ih  mo- 
■arch)  ''let  the  infamy  which  unjust  lnya  lijvc  attempt- 
ad  to  stamp  on  the  people  of  colour  be  at  an  end  i~ict 
Itani  be  decltrcd  capable  «f  tUng  every  civil  eroplc^* 
■NBt  wkkh  doaa  not  feqnlra  a snadal  tide  ef  noblUqr) 
•■■lat  a  paHlmi  of  ilie  dcfnesnes  or  the  crowni  vMch  aiv 
gencratly  rnrulthTstrd,  he  LM-fln'rd  to  rhr  Inrii.iri^  anri  the 
casta;<»-loi  an  Agvai-l.m  law  be  passed  lui' Mi  xicu,  :.imi- 
lar  to  that  of  the  As'^riis  and  Gjliicia,  hy  which  the 
poor  collivator  is  permitted  to  bring  in,  uitder  certain 
aOBdMaiiat  the  land  which  the  great  proprietors  have  left 
ao  mwf  afoa  nnceMmtedi  to  the  detriment  of  the  na* 
lienal  Maairyt— let  Ml  Bberty  be  granted  to  the  In- 
dians, the  casts,  and  the  whites,  to  settle  in  vilbgeei 
which  at  present  belong  only  to  one  of  these  clasaes ; — 
let  salaries  be  sppotnted  for  ail  j»d(;cs  and  all  magis* 
mies  of  diitriets ;— -thcae  arc  the  six  principal  points  on 
which  the  felicity  of '.he  Mexican  people  depends." 

The  while  inhabitants  consist  of  vrhiic-»  born  in  £u- 
lOpei  called  chapetones  or  gachupincs,  iind  those  de> 
aoaedad  of  Eenpcaoa  in  the  Spamah  coiooica  of  Amc* 
iica«  or  in  the  Asiatic  Mands,  called  Creoles.  The  laws 
allow  the  same  rii-bts  to  :>I1  whites  ;  but  the  government, 
suspicious  of  ilie  C  oits,  has  i;rantcd  (or  rather  sold) 
public  offices  chiifiy  id  the  natives  of  Old  Spaii  .  lir  ncc 
a  perpetuai  hatred  and  jeaiouay  exists  between  the  Cbs- 
petones  and  Crteleas  the  meanest  nf  the  former  count- 
mtg  tbennaclvea  mipafior  in  blood,  and  having  the  chance 
af  baconiiniK  anpenor  inranltt  lo  die  Bwat  distinguisbad 
aalivea  of  the  New  Continent ;  and  the  latter,  in  contempt 
af  this  assumed  pre-eminence,  as  wall  as  in  a  spirit  of 
a!:Lriation  from  a  country  which  subjects  them  to  such 
nnu-orihy  treatment,  prcftrritig  the  name  of  Americans 
to  that  of  Spaniards.  There  arc  about  1,200,OUU  whites 
in  New  Spain,  or  a  proportion  of  16  to  every  100  of  the 
atlier  casts ;  of  whom  not  above  7P,000  or  80,000  (a  roth 
paftaf  tbe  whole  jMpaiatiaaiaodoiilj  onetofbttrleeDof  the 
Craoha,}  me  natirea  of  finrope.  In  all  Spaniab  Ante* 
rka,  the  word  Eurci;^)ran  is  synonimous  with  Spaniard; 
and  no  Europejn^.,  c^xcept  such  as  are  born  in  Old  Spain, 
arc  admittcrl  invo  trie  AnKTic^n  i  olonies.  The  inhabi- 
tants of  the  more  remote  provinces,  still  conceiving  the 
aedent  power  of  Old  Spain  as  predooiinant  tn  Europe, 
tegaad  tbe  pcninaula  tt  the  centre  nf  civilisation,  and 
cBuaidar  It  aa>«  mark  ef  knr  eMraetian  to  be  ignorant  of 
Ibe  Spenish  language.  But  in  the  capital  of  Meaicoi 
the  Creoles,  being  better  acquainted  with  the  praaent 
state  of  Europe,  and  instructed  in  French  or  English 
literature,  iaU  into  the  contrary  extreme  ;  consider  their 
own  intellectual  progress  as  suprrior  to  ih  it  of  the  ])c- 
ninaela }  and  prefer  strangers  from  other  coun'ries  before 
the  Spaniards  themseiveat  Tlmra  ia  indeed  considera- 
bAe  iBtettecteal  activity  emeng  tbe  ywing  Craolea,  who 
ayp»ahenJ  the  principles  of  sefenee  with  great  facility. 
At  Mexico  and  S;.nia  Vt  the  stnrly  rf  niathfmDtics,  che- 
mistry, miners  lo^^) ,  a:id  tMJtany,  is  very  gcntral,  and  the 
former  city  surp  jb^r;.  every  other  in  the  New  Coniincnt, 
not  excepting  those  of  the  United  States,  in  solid  scien- 
tific  estaMishmaiita.  The  whites  are  also  the  exciusire 
poaaeaaors  of  great  wealth*  and  notUng  ia  more  atrikii^ 
Ihmi  lb*  inequatity  of  its  dlKribaikiu  Thefo  era  many 
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individuals,  whose  annusl  income,  without  any  profit 
dram  from  the  mlnet,  adnoimta  te  %  mllttod  of  fianea, 

j[4l,«NM.  sterling ;)  and  aenie  of  tbe  g««t  minara  draw 
rom  that  source  alone  an  annual  revenue  of  a  million 
and  a  half  of  livre8,(or  68,905/.  sterling.)  Bat  the  ca- 
pitals of  these  monopolizers  of  money  are  by  no  means 
great  in  proportion,  partly  in  Consequence  of  the  expen* 
sive  mining^  operations  in  which  they  qHm  eoig^eyaild 
tbe  extravagant  style  in  which  they  live. 

There  are  fewer  negroes  in  New  Spain  than  in  any 
ef  tbe  Compean  celeiriM  vuider  the  torrid  sone;  and 
the  whole  -lEMgiiam  la  not  aeppoaed  to  contain  above 
6000  of  that  race,  nor  to  receive  above  100  annti'.illy  of 
tlve  Ti.OOO  Africans  who  are  estporfcd  every  year  to 
America  and  Aaia.  By  the  Ijws,  there  cannot  properly 
be  any  Indiao  slaves  in  tbe  Spanish  colonies;  but  in 
Mexico,  or  in  Peru,  the  liidios  Bravos  taken  in  thepett^ 
war&rei  which  ia  continually  carried  on  along  the  Iron* 
tiaia  of  the  proviociaa  intemsst  are  fcept  th  dungeons, 
and  treated  aa  the  most  degraded  bondmen.  But  all 
kinds  of  slaves  are  more  under  tbe  protection  of  the  law, 
and  'ho!ie  laws  arc  interpreted  more  in  favour  of  libciiy, 
in  Mexico,  ittan  in  aoy  other  European  colony.  A  slave 
may  compel  his  master  to  grant  htm  liberty  upon  paying 
1500  or  SOOO  lima  (fiH.  or  83/.  sterling,)  whatever 
ma^  hate  been  the  Miottnt  of  bis  original  purchase  iao> 
ney  s  or,  if  be  can  prase  that  he  has  beeacniellf  tiekt* 
ed,  he  acqtiiraa  his  freedom  by  taw,  withoat  any  com* 
pensation  to  his  propneior. 

Tlie  cas'.s  wiiIlH  spri  -.g  from  he  mixture  of  these 
three  races,  ani.xint  nemy  lu  2 -iLtO  OiJO  Ai'out  seven- 
eighths  of  these  are  Mestizos,  the  ciescendants  of  a 
whita  and  an  Indiaiif  and  are  diatinguisitcd  by  a  pure 
white  celonr*  a  peculiar  tmiiaparency  of  skin,  anisll 
banda  and  fiset,  tbin  bcardf  and  a  certain  obliqehy  of  tbe 
eyes.  They  are  of  a  milder  character  than  the  Mulat- 
toes  descended  from-whiits  snd  negresses,  who  are  usu- 
ally distinguished  by  the  violence  of  iluir  p.-isiions,  and 
volubility  of  their  speech.  A  Mestizo  marrying  a  white 
man  proJiices  an  ofir-.pring  dilTering  very  little  from  the 
European  race;  hut  the  children  of  a  Mulatto  and  a 
white  man  are  called  quarterons,  and  tbe  children  of  a 
anarteren  female  and  Qreale  or  Europeao  fatberi  bear 
the  name  of  qmaterona.  But  e  new  alttaiKe  of  thia  last 
mentioned  cast  wiili  a  white  banishes  all  remairis  of  co- 
lour. The  dci  cndjnts  of  nepjroes  and  Indion  women 
are  called  Ciiinos  or  Zambos,  thouijh  the  latter  denomi- 
nation is  usually  confined  to  the  children  of  a  negro  and 
mulatto,  or  a  Chino  female.  All  the  casts  of  Indian  or 
.\fric4n  blood  preaerve  tlie  odour  peculiar  totbepenpt- 
rable  matter  ef  ikeae  raeea.  The  degree  of  whReneae 
of  skin  decides  the  rank  which  every  one  occupies  in 
America!  and  a  white  who  ridrs  on  horseback,  though 
b  irt-r<ji  ;cd,  accoimts  hirnsclf  one  (  f  ihc  nobility  of  the 
couiiuy.  It  thus  becomes  a  very  iniereatinf^  point  among 
tlienito  estimate  exactly  ibe  fractions  of  Enrnp-an  Ijlood 
which  belongs  tu  the  different  casts;  and  iamiUes,  sus- 
pected of  a  mixed  taint,  frequently  tlemand  from  the 
high  couirt  of  initice  a  declaration  ef  their  whiteneia. 
These  declarations  are  saM  to  he  sometimes  procured  In 
csTSTint  vrry  obvious  to  the  senses  ;  but,  wlieii  the  co- 
lour ot  the  *kin  is  very  repugnant  to  tlie  judgment  de- 
manded, the  sentence  simply  bears,  "  that  such  or  aveb 
individuals  may  consider  themselves  as  whites." 

Tbe  inhabitairifl  of  New  Spain  have  more  science  than 
liieratore.  Mathemattca  are  earofuily  taught  in  the 
mifer^  of  Mexico^  but  aiill  mora  ae  in  llM  acbeol  ef 
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mines  in  iliat  citjr ;  and  New  Spain  can  boast  of  havinp; 
sivcn  birth  to  a  celebrated  self-taught  geometrician, 
Don  Joacquii)  Velasquez,  who  was  born  in  1733,  and 
who  rendered  the  most  essemial  services  to  his  country. 
Astranonqr  tm»  Iodr  been  »  fivourite  subject  of  study 
in  tbit  cottutrjr,  mtd  wti  saccetsfuUj  caltivaied  about 
the  end  of  ihm  eighteenth  oeoturjrby  Velsaques  tbotc- 
mentioned,  and  by  Gama  and  Alzate.  The  last  of  these, 
a  man  of  ardent  genius,  had  great  merit  in  exciting  Liis 
countryineit  to  the  study  of  the  |>hysical  sciences;  and, 
for  along  liinc,  encouraged  a  sludious  spirit  among  the 
IVIexican  youth,  by  the  publication  of  his  Cazeiia  de  Lit- 
teratura,  Gamti  the  friend  and  fellow-labourer  of  Vc- 
lasqueSi  became,  under  great  disadvantages,  a  well-in- 
Jbmied  attronomer,  and  pubUihed  aeveral  excetkntmc* 
moirs  on  eclipses,  on  Mexican  cimmology,  and  on  the 
climate  of  New  Spain.  The  principles  t  licniiMiy, 
which  is  known  in  the  colonies  by  the  name  of  new 
philosophy,  are  very  generally  un<lerstood  among  Ihc 
Mexicans.  In  the  botanical  garden  of  Mexico,  annual 
courses  of  lectures  are  delivered  on  botany ;  and  several 
nativea  of  New  Spain,  particularly  M.  Sesse  and  M. 
Echcveriai  have  distinguished  themselves  by  their  ac- 
quf  Kmcats  in  this  science.  la  the  academy  of  the  ine 
arte  at  Mexico,  there  it  a  more  complete  edieeiioo 
casts  than  is  to  be  found  in  any  part  of  Germany  ;  and, 
in  this  institution,  instruction  is  communicated  gratis  to 
the  youth  of  all  descriptions,  of  whom  several  hun- 
dreds are  assembled  every  evening,  in  large  and  wclU 
lighted  apartments,  busily  ennployed  in  drawing  from 
the  noat  elegant  models.  The  good  cffecta  of  thia 
catabliahment  are  verf  visible  in  the  ardiitecinTe  of  the 
country,  particularly  in  ihc  symmetry  of  the  buildings, 
the  hewing  of  the  stone,  and  the  ornaments  of  the  capi- 
tals and  stucco  rciicvos.  There  are  edifices,  not  only  in 
the  capital,  but  also  in  the  provincial  towns,  which  would 
'rippcar  to  advanta|;c  in  the  finest  streets  of  Europe, and 
which  are  constructed  at  an  expense  often  of  a  million 
er  a  miltten  and  a  half  of  franca,  or  41 ,670/.  and  63,50s/. 
atcrling.  An  cqueilriMi  Mntue  of  King  Charlea  IV. 
cast  by  M.  Tolsa,  profetior  of  teulpture  at  Mexico,  is 
considered  as  next  in  merit,  of  anf  atlttDar  work  extant, 
(o  that  of  M.  Aurelius  at  Rome. 

The  clergy  in  Mexico  amount  to  the  number  of 
10,000  individuals,  of  whom  one-half  are  regulars,  who 
wear  the  cowl ;  and,  including  lay-brothers  and  tasters, 
or  servants,  may  be  rated  at  13,000  or  14,000.  Thia 
number  is  much  inferior  to  what  haa  been  geoerallj  iup* 
posed,  and,  in  proportion  to  the  populatioOt  it  Ml  the 
tenth-part  of  thote  InOld  Spain,  or  In  France  before  the 
Revolution.  The  ecclesiastical  cstabl'sl  inc  nt  in  Mexi- 
co resembles  that  of  Spain,  with  its  full  tiain  of  digni- 
taries. The  inferior  clergy  arc  divided  into  three 
classes  :  namely,  curaa,  who  art  parish-priests  in  those 
p»ris  of  the  country  where  the  Spaniards  have  settled ; 
docirineroi,  who  have  the  charge  of  diatrictainhabitatcd 
by  the  Indians  subject  to  the  Spanitb  gOTCttnnent ;  and 
missioiieros,  who  are  employed  in  teaching  and  convert- 
ing the  fiercer  tribes,  who  resist  the  Spanish  yolte,  and 
live  in  the  more  remote  regions.  A  great  many  of  them 
suffer  extreme  poverty,  while  the  revenues  of  tome  sur* 


jii  those  of  many  sovereign  princes  in  Germany.  The 
archbishop  of  Mexico  possesses  .in  income  of  650,000 
francs,  or  27,085/.  5'<::lnir,  :irnj  icvcnl  uf  ihe  bishops 
not  much  less;  while  tiiere  are  clergymen  of  Indian 
villages  whose  yearly  income  dooa  DOt  eieeed  500  or 
MO  francs,  from  iOL  to  35^  sterling.  Cortes  complained, 
cvea  in  hia  time,  of  the  extmTagsat  litsery  and  scan* 
daloua  litres  of  the  canons;  and  requested  that  religeux, 
or  regular  monks,  might  be  sent  out  in  preference ;  but 
the  advice  was  not  followed. 

Their  labours  among  the  natives  have  tended  rather 
to  change  their  ceremonies  than  their  sentiments;  and 
it  has  been  the  policy  of  the  teachers,  from  the  bcnn> 
ning^  to  tolerate,  and  even  to  reconcile  with  ChriMiam^i 
aa  mveb  as  |iossible  of  the  ancient  ayttem.  Tb«  san- 
gnhmy  spint  of  the  old  rites  is.  Indeed,  abolished  t  but, 
otherwise,  the  Indians  know  little  more  of  religion  tv-in 
the  exterior  forms  of  worship,  in  which,  according  '.u 
the  Catholic  ritual,  they  find  one  of  their  principal  sour- 
ces of  amusement.  The  festivals  of  (hat  church,  the 
fireworks  with  which  they  are  accompanied,  the  proces- 
akma,  dancea,  and  fiHitastical  dresses  which  are  exhi- 
bited, intereet  the  lower  Indians  in  the  highest  degrcot 
and  afbrd  an  opportunity  br  displaying  all  the  pecn* 
llatities  of  the  nadonal  cnaraeter. 

New  Sp2in  was  formerly  dislribuleJ  intn.  rlie  f  illnw- 
ing  ten  districts: — kin^^dom  of  Mexico,  kingdoin  of 
New  Gallicia,  new  kuiLMljm  of  Leon,  colony  of  New 
SaDtaodcr,  province  of  Texas,  province  of  Cohahuila, 
province  of  New  Biscay,  province  of  Sonors,  province 
of  New  Mexico,  and  the  two  Califoraiaa  {  and  thcae 
divlaiana  are  atill  frequently  'used  in  the  enmitir.  It  ia 
now  divided  into  twelve  utendaociei}  and 
vinces,  namely. 
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Province  of  New  Mexico. 
Intendancy  of  New  Blaoay, 

or  Duranpo. 
Province  of  New  California. 
Province  of  Old  Califivmia. 
Intendancy  oC  Sooani. 
Intendancy  of  San  Loilia  Po-| 

tosi. 

Intendancy  of  Zacalecas. 
Intendancy  of  Guadalaxara. 
Intendancy  of  Ciuanaxuato. 
Intendancy  of  VaUadolid« 
Intendancy  of  Mexico. 
Intendancy  of  Poebia. 
Intendancy  of  Vera  Cras. 
Intendancy  of  Oaxaca. 
Intendancy  of  MeridS}0r 


North  region. 

Nortb<west 
re^on. 

North-east 
region. 


Central  re* 


South* 
regii 


Some  of  these  iMMldmcics  are  ten,  twenty,  and  even, 
thirty  times  larger  thm  others}  while  aeveral  of  the 
least  eitcnsive  eomdn  above  100  tinies  more  inhobhanta 

than  the  larger  divisions,  The  following  Table  may  be 
useful,  as  presenting  in  one  view  these  striking  inequa- 
lities cf  the  distribution  of  Mexican  popul 
the  most  civilised  part  of  the  kingdom. 
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Valladolid 

3,447 
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3,696 
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310 

Zacatecas 

2(335 

15  3,000 

65 

Guaaaxuato 

911 

517,300 

568 

The  fundaraenlal  maxim  of  Spa:ii^lL  lu  i  ■]  i  udt  nco  in 
Mexico  and  tb«  other  cokmiea  is,  to  consider  all  these 
acqoirMl  flftBahiim  as  veatad  wAc\j  in  the  crown,  and 
aak  •  wuMv  the  paiacwal  piopartr  of  ilie  wferdni 
Thn  ri|f1i»  to  fwiod  upon  tbe  Intll  of  Alesandar  VI. 
which  heivtowed,  as  a  free  gift,  upon  Ferdinand  and 
Isabeiia,  all  the  regions  that  bad  been  or  should  be  dit- 
corercd  in  America.    1  rom  the  Spanish  mooarchs  all 
granta  of  Und  in  that  continent  proceed,  and  to  them 
they  finally  return.    Tbe  leaders  of  the  various  cxpc- 
ditioMi  Iha  got araora  of  Um  diSisreDt  colonies,  the  offi' 
caiaof  jvatica^ttoiBiatolanflf  religkoiare  all  appoint- 
ed bf  tbair  authori^t  and  feimwaMe  at  th^r  pleaenie. 
The  coloiusta  are  eMhIed  to  no  privileges  independent 
of  the  sovereign;   and  even  in  the  h-jjcit   r;tn;=,  the 
rights  of  the  citizens  are  merely  municipik.,  a: l  i  i  nn  c  i 
to  tbe  regulation  of  their  own  internal  ccnuiicr  and 
Mlice.    AU  political  power,  every  thing  rel  I'm  ;  pub- 
fee  gwnoim— Btj  centres  b  the  crown,  and  in  i  '  l  officers 
vbom  it  has  nominated.    The  Ticerojr  of  New  Spain 
not  only  represents  the  poraon  of  tbe  aoverdgiH  bet  poe- 
sc  3CH  nil  his  regal  prerogatives  in  their  utmost  extent, 
and  exercises  supreme  autbority  in  every  department  of 
govemtuent,  civil,  military,  and  criminal.    He  has  the 
sole  right  of  uomtoating  to  the  principal  offices,  and  of 
supplying  those  which  are  in  the  king'i  gift  till  the  per- 
aoQ  whom  he  appoints  shall  arrive.    His  court  is  form- 
ed upoD  tbe  modd  of  that  of  Madrid,  and  dispbqra  an 
equal  or  cwen  •  etiperier  degree  of  magnificence  and 
state.    He  it  aided  in  his  eitenaive  government  by  offi* 
cera  and  tribunals  rc.emblinr;  those  of  Spain  ;  and 
though  some  oi  iheac  are  appointed  by  the  sovereign, 
ihey  are  all  subject  to  tbe  vkeiey'ecoinaMiidi  andtmen* 
able  to  bis  jurisdiction. 

Tbe  administration  of  justice  ia  veiled  in  tribunals 
called  nttdiefidaa,  fitrmcd  upon  tbe  moM  of  the  Spanish 
eaart  of  chnncciy.  One  of  Ibeee,  cendeling  of  a  num* 
bcr  of  ]a  .i(;es,  proportioned  to  the  extent  of  tbe  district, 
is  cbiabltbhed  in  every  province,  and  takes  cognizance 
both  of  ciril  and  criminal  causes.  The  viceroys  are 
expressly  prohibited  from  interfering  in  the  decisions 
of  these  courts  ;  and  in  some  cases  the  audicnciss  may 
bring  bin  political  regulations  under  their  review,  and 
present  remaiMtrances  on  the  subject;  or,  finally,  lay 
the  matter  before  tbe  king  and  tbe  ootincil  of  the  ln< 
dies.  U  pon  the  death  of  a  viceroy,  the  supreme  power 
IS  vested  in  the  aj  licnr.ia  of  the  rtipitsi  till  a  successor 
be  appointedi  and  the  senior  judge,  assisted  by  his 
biMhrcnn  esc'ciNe  ell  the  fwettomof  the  facant  office. 


The  sentences  of  these  courts  are  final  in  every  litiga- 
tion concerning  property  of  less  value  than  6000  pesos ; 
but  when  the  subject  in  dispute  exceeds  that  sum,  their 
deci^ooa  may  be  carried  bf  appeal  to  tbe  conncil  of  the 
Indiei  a  court  wbkb  was  bietituted  bf  Ferdinand  in 
IS II,  and  brought  into  a  better  form  bf  Charles  V.  in 
1524.  Its  jurisdiction  extends  to  every  department  of> 
government  in  Spanish  America,  and  all  laws  and  rcgu- 
lations  respecting  the  colonies  must  be  approved  by 
two-thirds  of  tl)c  members.  All  the  ofTiccrs  tuuninated 
by  the  king  are  conferred  in  this  council ;  und  to  its  in* 
spection  every  person  employed  fak  America,  from  the 
bigbest  to  tbe  lowest,  is  held  eecounlabU.  Id  this  conn- 
-oirthe  king  Is  always  suppond  to  he  present)  and  its 
meetings  arc  always  held  where  he  resides. 

The  leading  object  of  the  Spanish  government  has 
always  been,  to  secure  the  productions  of  the  colonics  to 
the  pareui  »tate,  by  an  absolute  prohibition  of  all  imer- 
course  with  foreign  natiooa.  All  that  the  colonies  yield 
must  be  convefcd  to  Spanish  pona*  and  all  that  thef 
coBatmie  aanat  floir  fk«aa  the  naather  conntrf .  No  f<^ 
reigner  cab  enter  tbe  coleaies  vitbeut  express  pemiia- 
eien;  no  vessel  of  a  foreign  nation  Is  admitted  into  their 
harbours;  and  no  inliabitsnt  is  permitted  tu  trade  with 
them  upon  the  luin  df  ileaili.  More  Ir.jL-ral  measures 
];?.\c  been  [iM-adviai!  y  ado;itt(.i  ;  but  niuc  I;  still  remains  to 

be  done,  which  will  probably  be  delayed  (ill  the  colo> 
niee  deeltre  thenaetvee  InaependeDtt  and  eenault  for 
thrir  own  prmpcriif . 
Tbe  aodent  hiatarf  and  eaiff  inatkntkiia  of  Mexico 

are  involved  in  almost  impenetrable  obscurity,  and  all 
that  has  yet  been  advanced  on  the  subject,  rests  on  no 

Ku:cr  foundation  than  certain  hieroglypbical  paintings, 
which  admit  of  the  most  various  interpretations.  Tbe 
tvuthcnticity  of  these  documents  themselves  is  sufTi- 
cientty  questionable;  and  it  is  impossible  to  ascertain 
that  they  are  either  original,  or  faithful  copies  of  origi- 
aalBt  and  not  tbe  fobricatieoa  of  the  Spanish  oumkst 
who  are  ktMwn  (upon  the  nsnal  principle  of  Roman 

Catholic  mi5"5innarir<:,"5  to  have  c  r,[T,:nriided  the  truths 
of  Christianity  lo  their  Inuian  sub|Lcis,  by  tracing  a 
rt'icmhlaucc  between  the  new  t1u!;triiies  auil  the  oUl 
superstitions  of  the  natives.  The  knowledge  of  events  * 
among  the  ancient  Mexicans,  was  preserved  by  meana 
of  those  knots  and  threads  of  various  colours,  called  bf 
tbe  Peruvians  yiHfi/iut,  and  said  to  have  been  found 
also  aflBong  the  Canadiai  s  and  Chioete.  Tbese  very 
imperfect  and  unintelligible  records  vere  superseded 
by  the  use  of  writing  and  hieroglyphics  only  about 
A.  D.  64a,  from  which  period  alone,  therefore,  any 
tangible  documents  can  be  dated.  These  symbolical 
figures,  however,  though  of  a  more  permanent  charac- 
ter than  the  knotted  threads,  are  still  of  little  service 
without  the  principles  of  their  interpretation!  wUicb 
are  verf  doubtfutly  preserved.  Bat  auppo^g  both  the 
record  and  the  exposition  to  be  undoubtedly  established, 
there  are  only  a  few  fragments  in  existence  upoii 
which  the  ingenuity  of  the  antiquary  can  be  exercised. 
These  paintings  bcinp;  considered  as  monuments  of 
idolatry  deserving  to  be  destroyed,  were  ordered  \>y 
Zummaraga,  the  nrst  bishop  of  Meiuco,  to  be  careful!/ 
collected,  and  coenmitted  IB  the  flames.  Whatever 
knowledge  of  renete  events  these  rude  monumente 
centamed  has  thus  been  almost  entirely  tost ;  and  the 
whole  of  our  inforinstion  must  be  derived  froni  tradi- 
tions, and  the  few  remnants  of  those  historical  symbols 
Wbkb  have  eieaped  deatracUon.  C«llectloae  of  tbeie 
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fragments  have  been  deposited  in  the  libraries  or  the 
Vatican,  Veleiri,  Vienna,  Dresden,  Berlin,  Funs,  and 
(us  some  have  conjectured}  o(  Oxford,  but  the  mmi 
authentic  and  vaivabtc  are  said  to  be  those  which  are 

CiMed  in  Pcrdiu'a  pilgrims.  Tlicse  painiiogt  are 
oa  cA  alUoai  «BttMi  cloilii  a  k'wA  of  |iaai«baanl»  or  w 
the  bark  of  trees.  Thai*  mannfcripta  ware  naithar 
compr  ir  il  nf  t,'.  nri r.a c  leaves  nor  rolls,  but  generally 
folded  lit  >i  <U)^^a^  iiiuaiK.;  akc  Uns,  wub  two  tablets 
of  liglu  wood  pasted  at  tite  ends.  The  manutcripta 
brought  lo  Europe  bear  a  great  resemblance  to  each 
oUier««nd  are  chiefly  r««Mrtoble  (or  great  atraB(tb  of 
enlmirbg.  The  figurea  nr*  moatly  dwarfiah  in  raapcet 
of  tbe  body,  and  raqiattaUj  insomct  In  point  of  draw* 
ing.  The  heads  are  of  an  enormous  aiac,  the  bodies 
extremely  short,  and  the  feet  so  long  in  the  toes  as  to 
resemble  the  claws  uf  a  bird.  The  heads  arc  always 
drawn  in  proBle,  while  the  eye  is  placed  as  if  the  fi|;ure 
presented  a  full  view ;  and  tbe  noeea  are  of  a  mo!>i  dis- 
proportionate size.  Cvaty  fgnre,"  in  short,  (in  the 
words  of  Dr.  Robartioai}  <*oC  mm,  of  qi  adrupci'!),  of 
birdH  aa  wcU  na  WWf  r«|c«|onlation  of  uoaiiiiBatad 
nature,  is  extianwly  rnde  and  awkward.  The  bardeat 
Egyptian  style,  stiff  ai  il  imperfect  as  it  "n<;,  is  rnore 
elegant.  The  8cn»v>U  of  children  delintaiL  uijjects  al- 
nio^r.  as  accurately."  Thiir  i;nr(jvit.li  ItiriT;-,  may  he 
CQi)»idcrcd,  indeed,  with  M.  Hunnboldt,  as  equivalent 
to  the  bad  hand-writing  ol  our  literati;  oraa  necessarily 
retained,  as  established  ayrabola,  in  aHiK  civilisad 
poilods.  But  the  confualon  and  Obacoritf  of  tbe  wkole 

Sateni  daft  oU  explication  t  and  leave  no  other  source 
Infermatlon  than  those  originally  uncertain  traditions 
in  rcRard  to  the  history  of  the  nation. 

According  to  these  tradiitODS.  the  Mexican  cmpir« 
had  not  been  ol  lanj;  duration  previous  to  the  Spanish 
invasion.  Their  country,  as  they  reUte,  was  originally 
po&s6ssed  by  small  independent  tribes,  whose  naunai* 
and  mode  of  life  resembled  those  of  the  rudeat  aa^ages* 
But»at  a  period  nearly  corresponding  with  the  begh»> 
idng  of  the  lOlh  century  of  the  Christian  era,  several 
tribes  arrived  by  successive  reiterations  from  unknown 
', ci;ions  towards  the  north  and  north-west,  and  being 
]iiorc  civilised  than  the  original  inhabitants  of  Anahu- 
ac  (tl)e  ancient  nume  of  New  Spain)  began  to  introduce 
the  arts  of  social  life.  The  Toultecs  appeared  first  in 
the  year  648;  the  Chichiroecks  in  1170;  the  Nahusl- 
tecain  1178;  the  AcoUineeaand  Actecs  in  1196.  These 
nations,  speaking  the  same  language,  and  apparently 
proceedini;  from  the  same  ciuarter,  desciibcd  them* 
selves  as  expelled  fiotu  a  country  lyin^  (o  the  north- 
west of  the  river  fJil.T.  broviRht  with  them  paititint^s, 
which  indicated  the  events  of  their  roigmtiuo ;  nnd 
gave  the  names  of  the  cities  which  thaf  Itad  left  to 
those  which  they  first  bnilt  after  tbelr  arHval*  namelyf 
IIuebuetlapallaiH  Astlaot  Teacolhnaean,  Antaqoemaean, 
Tehuajo,  and  Copalta.  But  their  real  origin  still  re- 
raalns  an  inxplicahte  enigma  in  history.  They  are 
cr  i  red  by  M  Humboldt  to  have  procedc<l  from 
T  iriary  or  Chino,  ami  to  have  been  a  portion  of  tboi»c 
Hiongnoiix,  who,  according  to  the  Chinese  historians, 
emigrated  into  the  northern  parts  of  Siberia,  and  part  of 
wliom  pttalied  tfarough  Asia  into  Europe  under  the  name 
of  Hons.  Tho  era  of  the  Toltec  migratioo  544,  about 
100  years  before  their  arrival  in  AnanoaT,  eorrespands 
with  the  period  when  the  ruin  of  the  dynasty  of  Tsin 
occitUoncd  great  comniuiions  among  ihc  nations  in  the 
east  of  Alia.  But  (or  all  this,  there  ii^  in  facit  no  other 


ground  than  mere  conjecture;  nn  l  out  of  83  American 
languages,  carefully  examiiicd  by  competent  judges, 
only  170  Mor<l3  have  been  found  vrhich  could  be  traced 
to  the  languages  of  the  old  continent,  namely,  to  those 
of  the  Manlchou  Tartars,  tbe  Mooguls,  the  Celts,  tb9 
Bioeayansi  tbe  Copta,  and  the  natives  of  Cen^  Fran 
whatever  quarter  they  proceeded,  they  are  said  lo  bavn 
brought  with  them  the  arts  of  hieroglyphic  painting, 
of  casting  metals,  and  cutting  the  hardest  stones.  Tbcy 
introduccd  the  cultivation  of  mi^h^c  and  cotton,  built 
cities,  made  roads,  «nd  construcied  pyramids.  They 
had  a  sular  year  more  perfect  than  that  of  the  Greeks 
and  Romans;  and  had  a  Ibrm  of  government,  which 
shewed  that  tbeir  progeuitoc*  bad  esperienced  great  vi- 
cissitudes in  tbeir  social  aiato.  Tbe  laat  maoiMMed 
tribe,  about  the  beginning  of  the  IStb  century,  advan- 
ced ft  oni  the  city  of  Azilan  til  the  pljiris  Liiuund  the 
preat  lake  of  Mexico,  where,  alter  sevtiil  ycjn  occu- 
p.tlioii  ot  the  spot,  they  founded  the  city  oi  Mtxico; 
but  were  aiill  unacquainted  with  regal  government,  and 
wove  ruled  in  peace,  or  eommanded  in  war,  by  such  aa 
were  meat  enuited  to  pto^wtamwe  by  their  wiadoaa  or 
valoor.  But  nt  len^b  the  auptMuo  natltovity  centered 
in  one  person ;  and,  at  the  time  of  the  conquest,  Mon> 
tezuma  was  the  ninth  moaarch  who  had  swayed  the 
Mexican  sceptre,  not  by  hereditary  right,  but  by  p</pu- 
lar  eleciiot).  This  recent  ort|;in  of  the  Mexican  natioD 
(which  is  indeed  confirmed  by  their  own  want  of  his- 
lericai  traditions)  is  not  easily  raconaUed  with  tbe  Ugh 
degreo  of  civiliaatioo,  whieh  the  Bpanish  account*  ro- 
prcscnt  them  to  bnvo  attained  at  the  time  nf  ttao  coin 
quest;  and  it  ia  highly  prebable  that  the  aplendid  de> 
=  rri|/,ioni  of  t>ieir  government  and  raaoBers  are  consr- 
ijcialily  exaggerated.  These  Bccounts  also  are  obvi- 
ously so  COntradit  tory,   jrul   appavcntly    so    inai  i  n  r;i:c, 

that  no  correct  estimate  can  be  formed  of  the  state  of 
aociety  and  progress  of  the  arts  in  Ihe  Mexican  emplraf 
vhen  it  fell  under  the  power  nf  ^ain.  The  extent 
oven  of  the  ompre  waa  rapwaamad  by  the  conqnerom 
in  a  very  deluaive  light;  and  the  dominions  of  Monte- 
zuma were  spoken  of  as  stretching  over  all  the  pro- 
vinces of  New  Spain,  from  tttc  Northern  to  the  Southern 
Ocean.  But  a  ^;reat  part  of  the  mountainous  country 
north  of  the  river  Santiaga,  was  possessed  by  the  Oto- 
roites  and  Chichcmecs,  a  race  of  ferocious  and  uncivili- 
zed hunters,  nono  of  whom  recognized  the  supremacy 
of  the  Menican  monarch.  Thaae  tribea  occupied  the 
plains  <^  Zetaya  and  Salnraanca,  imw  admired  for  tbeir 
li 111-  c'j i-,iva',ir!n  ;  and  frequently  t-x-cndo!!  ihtir  ravages 
aii  Ui  1  ui.t,  un  the  northern  bank  ot  thi  vrjUey  of 
Tciioc htiilun.  Even  in  tbe  interior  and  level  cluu  ry 
there  were  stveial  cities  and  provinces  which  had  never 
subrniCed  to  the  Mexican  yoke;  and  the  territory  de« 
nominated  Anahuac,  hatween  Uw  Uth  and  SItt  degrees 
of  latKudo,  contained,  beildea  the  Aatec  empire  of  Mon- 
tezuma, the  small  republic  of  Cholollan,  (Cholula,) 
within  less  than  90  leagues  of  tIte  capital,  and  subjected 
tu  the  Mexican  crown  only  a  short  time  before  the  ar- 
rival ol  the  Spaniards;  Tlaxcallan  (TiascaU,)  another 
independent  and  husiile  state  ;  Tczcuco  (Tcpeaca)  and 
Mechoacan,  two  considerable  kingdoms,  whose  froo* 
tiers  reached  within  30  or  90  leagues  of  Mesicp,  and 
the  latter  of  which  waa  remarkabte  for  iu  implaeablo 
enmity  to  the  Menlean  name.  Tfie  empfaw  of  Monte- 
zuma was  thus  bounded  towards  the  cast  by  the  rivers 
of  Gu<sacualco  and  Tuspan;  and  towards  the  west  b^ 
tbe  plaint  of  Socoouaoo  and  tbe  port  of  Zaemolnt  corn- 
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priiing  only  the  modem  intendancies  of  Vert  Cfuz, 
Ojxaca,  Piicbia,  Mexico,  and  Valladolid,  an  area  of 
about  ls,0(X>  square  Icaguet. 

The  progre&a  of  civilization  and  state  of  society  in 
liiis  empire  may  be  estimated  by  (he  foUowinf;  facts. 
I.  The  right  of  /irivate  firopcrly  v>a»  fully  underttood  ; 
and  both  property  in  land  and  property  in  goods  might 
be  transferred  by  barter,  or  descend  by  inheritance. 
Land  was  held  by  vcrious  tenures;  by  some  it  was 
possessed  by  full  right,  and  it  descended  to  their  heirs ; 
but  by  others  it  was  enjoyed  along  with  some  office 
or  dn;ni(y  with  which  it  was  acquire<l  or  lost.  These 
two  modes  of  occupation  were  deemed  noble,  and  were 
peculiar  to  (he  highest  class.  The  great  bcidy  ol  the 
ptopic  had  only  a  share  in  the  produce  of  a  common 
(tatt  of  land,  which  was  measured  out  in  every  diitrict, 
according  to  the  number  of  families,  and  was  cultivated 
by  (he  joint  labour  of  the  whole  community;  iis  pro- 
duce deposited  in  a  common  storehouse,  and  divided 
among  them  accordinsj  to  their  respcctiv<*  exigencies. 
«  S.  The  citie*  were  numerout.  well  inhabited,  and,  though 
doubiuss  grcail>  overrated  in  point  of  population  and 
Splendour,  in  the  accounts  of  the  conquerors,  yet  ap- 
pear to  have  been  of  such  importance  as  to  indicate  a 

♦  considerable  degree  of  progress  in  the  arts  of  social  life. 
'  The  cap'ilai  seems  at  least  to  have  contained  60.000  in- 
'  habitants.  3.  The  trfiaralion  of  the  firofetniortB  had 
~  taken  place  to  a  considerable  extent.    The  function  of 

•  the  mason,  (he  weaver,  (he  goldsmith,  the  puintcr,  and 
aereral  other  trades,  were  carried  on  by  different  per- 

V  ions,  who  were  regularly  instructed  in  their  respective 
'  crafts  ;  and,  by  means  of  assiduous  application  to  one 
^  object,  they  attained  a  degree  of  neatness  and  perfec- 
tion beyond  what  could  have  been  expected  from  the 
rudeness  of  tlicir  tools.    Their  various  productions  were 
t  brought  to  markits  regularly  held  in  the  cities,  and  rx- 
'  changed  in  the  orderly  intercourse  of  commerce.  4.  The 
distinction  of  rankt  was  established  by  very  wide  inter- 
vals.   The  great  body  of  the  people  was  placed  in  a 
very  humiliating  state.    A  considerable  number,  nam- 
ed Maycques,  were  attached  to  the  soil,  which  they 
were  bound  to  cultivate,  and  with  which  they  were 
conveyed  from  one  prtjprielor  to  another.    Otiicrs  were 
held  in  the  most  rigorous  condition  of  domciitic  servi- 
tude, and  their  lives  were  deemed  of  so  little  value, 
that  the  murderer  of  any  of  them  was  not  subjected  to 
any  puniihrnent.    Even  those  who  were  considered  as 
freemen,  and  had  tlicir  share  of  a  common  tract  of  land 
as  above  mentioned,  were  treated  by  the  haughty  nobles 
as  heiiif^s  of  an  inferior  species.    Tlie  nobles  themselves 
were  divided  into  various  clussiii,  with  their  peculiar 
titles,  some  of  which  descended  with  their  lands  to 
(heir  families,  and  others  were  annexed  to  particular 
offices,  and  confetred  for  life,  as  marks  of  personal  dis- 
tirclion.     The  respect  due  from  one  rank  to  another 
was  prescribed  with  the  most  ceremonious  accuracy, 
and  incorporated  itself  with  the  expressions  and  idioms 
of  tbe  language,  which  is  said  lo  abuund  in  terms  of 
courtesy.     The  people  were  not  allowed  to  wear  the 
same  dress,  or  to  dwell  in  houses  of  the  same  form  with 
those  of  the  nobles,  or  to  accost  them  without  the  most 
•ubmissivc  reverence,  while,  in  the  presence  of  theit 
sovereign,  they  durst  not  lift  their  eyes  from  the  ground 
•r  look  him  in  the  face.    The  noblrs  themselves,  when 
admitted  to  an  audience  with  the  monarch,  were  oblig- 
ed lo  enter  bare  footed,  in  mean  garments,  and  with 
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forms  of  homage  approaching  (o  adoration.  5.  There 
appear  to  have  been  many  e*taill»hed  lawt  and  cuilom$ 
circumscribing  the  power  of  the  crown,  previous  to  (he 
election  of  Montezuma,  who  subverted  the  original 
system  of  government,  and  introduced  a  pure  despo- 
tism. There  were  (hiriy  nobles  of  the  highest  order, 
each  of  whom  had  about  100,000  people  in  his  terri- 
tories; and  subordinaic  to  these  there  were  about  SOOO 
nobles  of  a  lower  class.  The  jurisdiction  of  the  crown 
was  extremely  limited,  as  in  (lie  times  of  feudal  policy 
in  Europe ;  and  the  nobles  guarded  their  extensive  pri- 
vileges with  (he  uimos(  jealousy,  against  the  encroach- 
ments of  the  crown.  The  king  could  not  determine 
concerning  any  point  of  general  inipnrtance,  such  as 
making  war  and  tlisjiosing  of  the  revenue,  without  the 
approbation  of  a  council  composed  of  the  principal  no- 
bility. The  tight  of  electing  the  sovereign  seems  to 
have  been  originally  vested  in  the  whole  body  of  the 
nobles  ;  but  was  afterwards  committed  to  six  electors. 
Generally,  the  choice  fell  upon  some  individual  ytho 
was  sprung  from  the  royal  family  ;  and  (o  the  successive 
choice  of  able  and  warlike  princes  may  be  ascribed  iLe 
extraordinary  power  which  (he  empire  attained  in  so 
short  u  period  of  time.  Under  Montezuma,  the  spleD- 
dour  of  the  Mexican  court  resembled  the  magnificenco 
displayed  in  the  ancient  monarchies  of  Asia.  6.  Cod- 
siderable  order  and  regularity  were  manifest  in  the  in- 
ternal  adminitiration  and  ftolice  of  the  empire.  The 
crown  exercised  complete  jurisdiction  over  its  imme- 
diate vassals;  and  judges  were  appointed  for  each  de- 
partment, whose  decisions  are  said  (o  have  been  formed 
wi(h  a  degree  of  order  and  equity  resembling  the  prac- 
tice of  highly  civilized  societies.  7.  For  the  support 
of  government,  tairi  were  laid  upon  land,  upon  the  ac- 
quisitions of  industry,  and  upon  commodities  of  every 
kind ;  and  were  levied  according  to  equal  and  esta- 
blished rules;  but,  as  the  use  of  money  was  unknown, 
these  taxes  were  all  paid  in  kind,  and  the  public  store- 
houses were  filled  with  every  kind  of  natural  produc- 
tion, manufactured  articles  or  woiks  of  art,  from  which 
the  emperor  supplied  his  attendants  in  peace,  and  his 
armies  during  war,  with  food,  clothing,  and  ornaments. 
People  of  inferior  rank,  neither  possessed  of  land,  nor 
engaged  in  commerce,  instead  of  taxes,  were  bound  (o 
render  personal  service,  in  cultivating  the  crown  lands 
and  carrying  on  public  works.  8.  Several  rf^u/aiion*  of 
ftolice  among  tliem  indicate  a  considerably  improved 
state  of  government.  The  relays  of  couriers  stationed 
at  proper  intervals,  to  convey  intelligence  from  one  part 
of  the  empire  to  the  other ;  the  structure  of  the  capi- 
tal  in  a  lake  with  artificial  dykes  and  lung  causeways 
erected  in  the  water;  the  plan  of  their  aqueducts,  or 
condui's  for  conveying  a  stream  of  fresh  water  into  (he 
city  along  one  of  the  causeways  ;  the  appointment  of  a 
number  of  persons  to  clean  (he  streets,  to  light  them  by 
fires,  and  to  putrole  as  wiiichmcn  during  the  night,  are 
all  marks  of  high  refiitemeni  and  order.  9.  Their  pro- 
gress in  various  artt  evinces  most  decisively  the  civili- 
zed habits  which  ihey  had  attained.  They  represented 
men,  and  animals,  and  other  objects,  by  such  a  disposi- 
tion of  various  coloured  feathers,  as  is  said  to  have  pro- 
duced all  the  cfTecis  of  light  and  shade,  and  their  orna- 
meiils  of  gold  and  silver  have  been  also  described  as 
equally  curious.  At  the  same  time,  it  is  to  be  kept  in 
mind,  that  the  specimens  of  these  ornaments  and  uten- 
sils deposited  in  the  cabinet  of  the  king  of  Spain,  are 
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affirmed  to  Lfi  s -ly  cuv-.c  ^ml  uiicnuth  rcprcricntation-j 
of  the  human  lonn  antl  o'li.::  obiccts,  and  to  be  desti- 
tute both  of  grace  and  p!  i;ji  ii:'.y. 

Theearhest  and  one  of  the  most  autheoiic  Bpecimens 
of  thote  painting*,  by  means  of  whieb  tiM  ifexicans 
voppKed  their  want  of  written  records,  was  publhhed, 
M  lUM  been  noticed,  by  Purchas,  in  66  plates,  diTided 
into  three  parts:  the  6rst  of  which  (according  to  expla- 
nations obtained  from  the  natives)  contains  the  history 
of  the  Mexican  empire  under  i'.s  ten  moriarchs  ;  the  se- 
cond represents  iho  tribute  which  each  coiiqucicd  town 
paid  into  the  royal  treasury  ;  and  the  third  is  a  code  a{ 
ibeir  domestic,  politieali  and  military  inititatiooa.  But, 
if  we  may  judg^c  from  tli«  specimem  mi  exfilmMlom 
given  by  M.  IlnmSoIdt  in  his  Anricrican  researches, 
nothing  can  wcii  tje  conceived  mnrc  clumsy  in  execu- 
tion, more  vai;ue  in  the  interpretation,  or  more  uncer- 
tain as  historical  records,  than  these  boasted  devices. 
Tlie  more  siuiplc  of  tbeae  hieroglyphics  repratent  a 
lowB  bjr  tba  rude  delineitioa  of  a  boaao  witb  certain 
emblemi,  aometimes  natnnl  objeeta,  and  aomatimoa 
mere  artificial  figures,  to  distinguish  one  from  another. 
Some  of  them  are  mere  fanciful  figures.  A  monarch, 
for  iirT.ii: c,  who  had  extended  his  empire  by  force  of 
armS|  is  represented  by  a  painted  target,  ontamented 
vkh  data,  |ilaced  between  his  figure  and  the  embleau 
of  the  towna  whieb  be  had  subdued.  In  desipiatiag  num* 
beri,  th«f  had  reaeliod  the  fiinher  atcp  of  mere  eonvon- 
tional  'lii^ns,  expressing  a  small  namber  by  so  many  cir* 
clea  as  \:rnv.,  but  assig;ning  to  large  integral  numbers 
their  iitru'.iar  marks.  A  small  standard  or  ttaR,  for  in- 
stance, represented  30,  a  feather  400,  a  sack  8000  ;  and 
90  on,  aays  Clavigero,  as  far  as  48,000,009.  A  flag,  di- 
vided bj  two  eroaa  lineet  and  half  coloared,  denoted  to  j 
Md  if  three  qvarton  were  eolooNd  ft  aigoifiod  IS.  A 
llag  followed  by  three  dots  or  pointa  oipreaaed  33,  fce. 

Their  mode  of  computing  time  is  cooaidered  as  a 
more  lit  i  islvc  evidence  of  their  progress.  Their  civil 
year  was  a  solar  year  of  365  days,  and  consisted  of  18 
months, each  containing  20  days.  The  fire  intercalary, 
or  rather  supernumerary  days,  were  considered  as  Wh 
\aeky  days,  on  which  no  work  should  be  done,  or  aacroil 
rite  perfomiedi  and  were  devoted  aolelf  to  amnwineBt. 
The  day  was  reckoned  to  begin  at  sun.risln9,  and  was 
divided  into  four  intervals,  by  the  rising  and  setting  of 
the  sun,  and  its  two  passages  over  the  meridian.  Kacli 
JTionth  of  20  <I,TY='  ■''■J^  <li<fidcd  im'.o  four  weeks  of  five 
days  each,  I'hinecn  years  fornied  a  cycle,  to  which 
they  gave  a  particular  name,  and  four  of  these  consti> 
toted  •  period  of  S2  fWh  which  they  denoted  by  ano* 
ther  term.  Two  of  theee 'period*  olF  St  years  formed 
what  thry  railed  an  old  a(»e.  At  the  end  of  52  years, 
13  days  were  intercalated  to  bring  their  time  up  to  the 
seasons,  which  makes  their  year  a^^rce  with  the  Julian 
period  of  365  days  and  6  hours,  and  discovers  a  consi- 
derable degree  of  philosophical  accuracy. 

A  variety  of  conaideratieoa  concurt  ootbe  other  faandi 
in  proving  tho  elviibatlon  of  the  Meslean*  to  have  been 
extremely  imperfect.  Their  mode  of  carrying  on  war 
was  altogether  savage,  and  they  fought  chiefly  to  gratify 
their  venKcauce,  by  shedding  the  blood  oriln  ii  enemies. 
They  estimated  the  R'aryof  a  victory  by  the  number  of 
prisoners;  and  all  the  captives  were  invariably  butcit* 
ered  and  devoured  with  the  most  barboroos  excesaee. 
Their  funeral  rites  were  equally  bloodf  t  and,  on  the 
doMb  of  any  dtatingiMed  poraoai  n  coitMln  nwiiber  «C 


his  attendanu  were  pot  to  death,  and  butied  in  the  ««in« 

tomb. 

Their  agricultural  productions  were  by  no  meant  ah 
abuadant  as  to  furnish  a  plentiful  sabsiatence  to  the  oa< 
lion ;  and  various  prectutioRa  were  employed  to  prevent 
n  rapid  increase  of  population.  There  was  little  inter 
course  between  tlie  different  provinces  of  the  empire  ; 
and  scarcely  any  roads  to  facilitate  such  communicatiotiv. 
1  iiey  were  dcsiiiuic  of  money,  anil  of  any  ur.ivcfsal 
standard  for  estimating  the  value  of  commodities.  All 
their  commerce  was  carried  on  by  barter,  except  that 
nuts  of  cocoa  (from  which  chocolato,  the  favouiite 
drink  of  the  higher  ranks,  was  made,)  bad  begtia  to  be 
tiaed  as  a  medium  of  exchatigc. 

Their  architecture  was  altogether  ruck  and  imperfect; 
and,  even  in  their  larger  ciiics,  the  liousi-s  were  mere 
li  lts  of  turf  and  stone,  thatched  with  reeds,  and  without 
windows.  Nor  do  the  public  buildings  and  Ikhiscs  of 
the  nobility  appear  to  hav«  beon  cenatrocted  of  more 
durable  materiala. 

The  religieaof  the  ancient  Mesicans  was  of  the  must 
gloomy  and  revolting  description.  Their  divinities  were 
represented  as  delighting  in  vengeance,  und  were  exhi- 
bited un  lcr  l  ie  most  detestable  and  horrifyinij  furms. 
Their  temples  were  decorated  with  the  figures  of  the 
roost  ferocious  and  destructive  animals  with  which  they 
were  acquainted;  and  fitar  waa  the  only  principle  in* 
aiilled  into  the  minds  of  thoir  votaries.  The  moot  rtf^ 
mortifications  and  excruciating  penances  were  the  means 
employed  for  appeasing  the  wrath  of  the  ^^ods  ;  and  the 
worshippers  sprinkled  the  altars,  as  they  approached, 
with  blood,  drawn  from  their  own  bodies-  Human  sacri- 
fices were  sccounted  the  most  acceptable  of  sll  offiirt- 
ings,  and  everv  capUve  taken  in  war  was  devoted  a«  a 
victim  to  the  ddty.  The  head  and  heart  were  allotted 
to  the  idol,  and  the  body  carried  off  as  a  feast  for  the 
offerer  and  bis  friends.  Under  the  influence  of  such 
barbarous  superstitions  and  bloody  spectacles,  the  spirit 
«f  the  Mexicans  becarnc  unfeeling,  and  their  man- 
ners  in  many  respects  not  less  ferocious  than  those  of 
the  most  savage  tribes,  who  were  f.ir  behind  them  in  point 
of  gCMMl  cniJisatjon.  Without  losing  the  fiercer  feai- 
turea  of  the  wanderliur  and  independent  Indians,  they 
had  fallen  into  many  of  the  evils  which  attend  the  fbr> 
mation  of  political  sricleiies  uml  Iar^;c  communities. 
^VhcIl  the  Spaniards  made  the  conquesi  of  Mexico,  they 
found  the  people  in  that  slate  of  abject  submission  an4 
poverty  which  usually  accompany  a  deapolic  govcromeot 
and  feudal  institutions.  The  higher  chuiea  aloiw  pot- 
aoaaed  the  more  fertile  lands — the  gomtmra  of  pro- 
vinces indnlged  with  impunity  in  the  severeat  exactumi 
— and  the  cultivators  of  the  soil  were  every  where  de- 
^j;radcd.  The  hi^jliways  swarmed  with  mendicants}  and,  , 
from  the  Want  of  lar^je  (jiLitlrupeds  in  the  country,  thou- 
sands of  the  lower  orders  were  employed  as  beasts  of 
burden  in  convoying  the  maiae,  cotton,  hidea,  and  other 
commoditlea  aent  from  Uie  more  remote  provineea  Ms 
the  capital,  in  the  payment  of  tribute. 

There  are  few  remains  of  Mexican  antiquities  to  be 
found  in  the  country.  Even  the  hieroglyphic  paintinp^s 
are  now  so  scarce,  iliat  the  f^rca'cr  p.Tit  of  the  well- 
informed  persons  who  reside  there  have  never  :>ceit  any. 
Cortes,  at  the  con<|Ucst,  destroyed  the  temples,  broktt 
the  idols,  and  buried  three  masses  of  atone,  which  wero 
loo  largo  to  bo  destroyed,  that  cveiy  thing  boloaging  to 
tin  ancleot  ritoa  night  be  eoaoealed  Irom  the  c/cn  oC' 
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Um  people.  Some  of  these  stonek  hart  been  toeentlf 
diico?ercii»  and  panicuiar^  one  of  an  itmnenae  aiae, 
«OTOMd  «rith  teulptare,  relMifo  to  the  calendar.  This 
vas  dug  up  in  1790,  in  the  great  square  of  Mexico, 
among  the  foundations  of  the  temple  of  Mexitli.  Its 
■ctuai  weight  is  34  tons;  and  as  no  inounuin  within 
eight  or  ten  leagues  of  the  spot  furnishes  the  same  kind 
ot  porphyry,  it  must  hare  been  conveyed  with  immense 
labour  to  the  foot  of  the  aacred  ediSce.  Another  of  a 
^linditeel  fermi  and  covered  frith  figwm  in  relief^  was 
also  found  tipon  levelling  the  great  aquare  in  Mexico, 
and  is  supposed  to  be  the  stone  of  lacrifieefi  tnnally 
placed  on  the  summit  of  the  teocalliii ;  but  is  conjectured 
by  M.  Humboldt  to  correspond  rather  with  the  account 
given  of  large  &tones,  upon  which  the  braver  prisoners 
vcrc  coDdcmoed  to  sustain  the  combat  ol  gladiatora  with 
•  aiKcession  of  Mexican  wttrioft.  Various  olbersculp- 
torea  intelief,  coleewl  aiitaee*  mUl  cinp  fiaes,  well- 
eait  brass  bella.  Ice.  hare  been  found  In  difftrem  places ; 
and  it  h  supposed,  that  upon  due  research  being  made, 
nuny  more  mi^ht  be  procured.  But  the  principal  and 
inost  prominent  Mexican  antiquities  arc  the  remains  of 
the  teocaJlis,  or  houses  of  the  gods.  These  edifices 
were  generally  of  a  pyramidal  form,  rising,  not  by  Steps, 
Vet  hj  a  snoceaakn  m  foor  or  five  lofty  temecs.  On 
the  SQmmlt  were  erected  the  temples,  wueh  served  tiao 
as  watch-towers,  r,i;d  in  ^vliirh  were  placed  the  colossal 
idols  of  the  dtvintiy,  lo  whom  the  teocalli  was  conse< 
crated;  and  to  this  platform «  Brand  stehrcase «n the 
oetaide  afforded  access. 

Tlic  burial  places  of  the  kings  and  oehles  were  con- 
ttmcted  within  these  nianrids}  and  amaad  them  were 
the  dwelling  places  of  the  priests,  with  gardens  end 
fo  iiiMins  enclosed  hy  "^iil!!*.  Theac  structures  were  fre- 
qucnily  used  as  ar^ciuls  and  fortifications,  and  arc  con- 
sidered as  bcHrin;:;  a  s'.riking  resemblance  to  the  Bat  y- 
lonian  tenipk  of  Bt-ius.  The  most  retnarkabie  of  these 
edifices  «tiil  existing  are  those  of  Teotibuacan,  Papan- 
tlat  and  Cbotohb  The  first  are  situated  in  the  vaUej  of 
llesico,  about  eifbt  lesyaee  nortb'esst  from  the  eapi- 
tol,  in  a  plain  called  the  fiath  of  the  dtad,  where  there 
arc  two  large  tt'ocallis,  surniundtrd  hy  several  hundreds 
of  strijlli-:!  udrs.  tui  min^^  stircii  in  straiglit  lines  from 
north  to  south,  and  from  east  to  west.  £acb  aide  of  the 
base  of  the  largest  measures  683  feet,  and  the  perpen- 
slicillar  height  ISO  feet.  The  smaller  pyramids  are  not 
above  SO  fMthl  perpenficular  height,  and  are  supposed 
to  be  the  tombs  of  the  eUels.  The  pyramid  of  Pa- 
pantla,  which  Wiis  discovered  only  about  the  year  1780, 
by  sf>Mie  Spani^li  inuucrs,  is  noore  tapering  than  any  other 
monument  oi  (he  kind,  being  only  ubout  80  feel  broad  at 
the  b'asc,  and  aboat  65  in  perpcndirular  height.  It  is 
built  entirely  with  hewn  stones  of  an  extraordinary  aiaOt 
and  regular  shspe ;  and  has  three  staircases  leading  to 
tlie  top.  It  is  covered  with  IderoslyptaiGal  sculptureai 
'•Bd  sihalt  niches  to  the  number  of  318  cut  In  its  sides, 
and  arranged  with  great  symmetry.  But  the  greatest 
ar>d  most  ancient  and  most  celebrated  of  these  pyramidal 
structures,  is  the  teocalli  of  Cholula,  which,  at  a  dis- 
tance, has  the  appearance  of  a  natural  hill  covered  with 
ve^gctaiion.  Its  perpendicular  height  i*  164  feet,  and 
eacli  side  of  hsbase  1440  feet.  It  is  built  of  oahahed 
bricke,  wtth  alternate  layers  of  clay  ;  and  on  the  plat* 
form  is  now  erec  ted  <■  Catholic  chapel,  ia  place  of  the 
ancient  ttmpk  nf  the  god  of  the  air.  A  few  years  as^o 
a  ruail  Irrjrn  l-'iiehla  to  Mexico  was  carried  ttcrougii  tj;c 

firat  terracei  which  laid  open  a  square  room  in  the  in- 


terior, built  of  blocks,  and  supported  by  cypress  beams. 
The  bricks  were  stepped  over  each  other,  the  upper 
overreaching  the  lower,  ao  as  to  meet  in  a  point*  and 
form  a  kind  of  Gothic  arch,  a  mode  of  structure  not 
uncommon  in  Egypt  and  India.  This  apartment  had 
no  outlet,  but  contained  two  liutna.'i  ikelec  ji.b,  several 
idols  in  basalt,  and  a  number  of  curiously  varnished  and 
painted  vases. 

The  history  of  the  conquest  of  Mexico  by  the  Spa- 
niside  has  been  already  brought  dowo,  in  the  article 
CoRTKS,  to  the  capture  of  Guatimozin,  after  the  £aU  of 
hia  capital,  in  I  S3 1.  This  memorable  aiege,  which  de- 
cided the  fate  of  the  Mexican  empire,  continued  for  the 
space  of  seveaty'&ve  days,  with  scarcely  any  interrup- 
tion to  the  exertions  of  the  assailants  and  defenders ; 
and  without  the  aid  of  the  other  Indian  powers,  all  the 
supeiiority  of  the  Spanish  arms  and  discipline  would  not 
have  been  alilo  tociriy  the  plaoaovcr  the  greet  abilities 
of  Ouathnorin,  the  number  of  Ma  troops,  end  the  pecu- 
liar situation  of  his  capital.  The  exultaiiL!:i  of  the  Spa- 
niards in  accomplishing  this  arduous  enterprise  was 
quickly  damped  hy  the  inconsiderable  amount  of  the 
spoil  which  tUcy  were  able  to  collect  amidst  the  rtiins  of 
the  metropolis.  Guatimozin*  aware  of  bis  approaehlng 
fMCt  had  ordered  the  lamsiniaf  treaaurea  in  hu  poues- 
skm  to  be  thrown  Into  the  lake ;  end  the  Indian  aaxilla- 

ries,  \v!ii!c  \\\c  Spsni.irtli  wt-rc  crig-jf;fd  the  enemy, 

had  cari  ict!  ott  ihc  ititist  vula.jblu  jjart  ot  the  buoly.  l"o 
iippruse  I  he  discontent  of  the  troops,  and  in  compliance 
with  their  su8pictons«  Cortes  was  at  length  persuaded  to 
iQhjcet  the  unhappy  monarch  and  his  chief  ftraniite  to 
toruire*  in  order  to  force  bom  them  a  diseoserj  of  the 
royal  tfeeaures*  which  they  were  supposed  to  have  con- 
cealed. The  prince  resisted  with  invincible  fortitude 
all  the  cruelty  of  his  tormentors,  but  his  fellow -sufTcrer 
CA]iired  umler  ilie  vliikiice  of  the  anguish;  and  Cortes, 
at  length  ashamed  ot  such  barbarous  proceedings,  res- 
cued tlie  royal  victim  from  the  hands  of  bis  perseciitors. 
The  provinces  of  Meaiooi  after  the  foU  of  the  capitalf 
subnntted  to  the  ceaquenMa  without  forther  reeisienea  ; 
and  small  detachments  of  Spaniards  marched  without 
interruption  in  different  directions  to  the  shores  of  the 
Great  Southern  Ocean. 

Even  betore  any  legal  authority  could  be  transmitted 
from  the  Spanish  court,  Cortes  proceeded  to  exeictso 
all  the  powers  of  a  viceroy  ;  and  endeevoored,  by  various 
amogcnMnts,  to  secure  and  improve  the  eenqueat  widcb 
he  had  achieved.  Having  determined  to  establiab  the 
seat  of  government  in  its  sncient  station,  he  began  to  re- 
build the  ruined  capital  on  a  more  extensive  and  mag- 
nificent plan.  He  employed  skilful  persons  to  search 
for  minea,  and  eiicouraged  his  principal  officers,  by  large 
granta  of  land  and  other  privilegesi  to  settle  in  the  re- 
mote proviiKes.  The  natives*  at  times  rendered  dea> 
pcralie  by  their  oppreasianB*  ran  to  arms  for  the  reeovcrj 
of  their  liberdest  but  were  uniformly  overpowered  1^ 
European  discipline  and  valour.  Tlir 5c  ( (Tort?  to  re- 
gain their  independence  only  served  to  agj^ravate  their 
sufTeniig  ;  and  after  evciy  insurrection  (which  the  Spa- 
niaids  affected  to  consider  as  icbeliion  against  a  lawful 
Bovcrcign,)  the  loaders  were  put  to-deaih  by  tbe  meet 
escruciatiog  toraiest%  while  the  oommon  p«o|ile  were 
reduced  to  the  stele  of  personal  servitude.  In  the  eewi- 
try  of  Paiiucu,  sixty  caciques  atH)  400  nobks  were  burnt 
at  one  tim<i  i  and  tbe  families  and  rt::.iiive8  of  the  wretch- 
ed viciimb  were  compelled  to  be  apectaiors  of  their  dying 
agomea.  Tbe  captive  pnnc<-  Giuuimoain*  upon  a  aii|;tai 
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suspicion  of  having  dcvisctl  a  plot  for  shakin]*  off  ihe 
yoke,  wu  ordered,  wilhoat  even  tlie  formality  o(  a  trial, 
together  with  two  of  ih«  most  dittingunhed  chiefs  of  the 
empire,  to  be  publicly  hanged-}  end  thete  eclt  of  bar* 

barity,  coolly  committed  by  Cortea  and  Sandorel,  were 

vcai'ily  imitated  by  person*  of  aui>ordinatc  rji  ks  in  tlie 
pcrpairaiion  of  still  >;reatcr  cscrsscs.  Tin-  lui-)!  \  Abie 
Intlian*  were  every  whcro  drj^'K'^'l  a\«ay  t.>  arch  in 
the  rivcra  and  torrentit  lor  the  precious  metiiis  ;  but  it 
<loea  not  appear  thai  tbeir  avaricious  uppressurs  profited 
irreatly  by  their  labour*,  and  the  early  biktorians  ot  Ame- 
rica aboand  with  accoiima  of  the  hsrdshlpt  aitd  poverty 
of  its  coiiqucrnis.  li  was  not  till  thirty  )'e-.trs  al'tei  ilie 
conquest,  thai  tlic  ticiicr  minci  oi  New  Spain  were  di»- 
<:-jvcui1;  .mil  lhat,  iiii.'.cr  a  more  orderly  government^ 
more  gainful  researches  wcie  prose ciued. 

Besides  being  dragi^cd  from  liieir  iiomcs  to  labour  in 
the  mines, «  great  number  of  IikImq*  were  obliged  to 
ibltow  the  armies,  and  to  carry  burdens  above  tbeir 
strcniTtli,  withrmt  sufftcient  nourislimciii  or  repose.  In 
Mvxico  paiUcularly,  w  litre  a  poweiTuI  and  martial  peo- 
ple ntitde  a  more  prolfJiv.cd  rtsni-tii  c  to  the  iiivaiUr, 
great  multitudes  tell  iti  iti<:  field  ul  baule.  The  ii.iru- 
duction  also  of  the  small- pox,  a  disease  unknown  in  the 
4iooniry,  proved  extremely  fatal  to  the  nativca.  By  all 
tlicse  causes  combined,  the  crij^inal  inhabitants  were 
rapidly  diminishing  in  number.  Numerous  regulations 
were  enacted  by  the  Spju  ah  government  to  protect  the 
>ia'.i\c  Americans  from  the  oppression  of  the  Euiopean 
aetllers;  htit  all  wcie  incfTcclual  lo  reittrain  ilichc  rapa- 
cious anJ  darii>(^  advciUurt-Ts,  wlitn  icinovcd  lo  ^icat 
a  distance  Ironi  ilic  scut  of  authority.  The  Spanish  ecclc 
nattiCBSnd  missionaries  exerted  themselves  incessamly 
for  the  pvotection  of  the  natives,  snd  are  siiU  considered 
by  the  Indians  as  tbeir  natnral  gnardians,  to  whom  they 
owe  the  various  regulations  enn  i  I  in  ihtir  favour,  and 
to  whom  tlicy  have  recourse  uiultr  evcty  hardship  to 
■w  liicl)  ihcy  arc  siibjcctttt.  One  of  the  principal  rtguU- 
tions  intended  for  the  protection  of  the  Indians,  but  per* 
Vtried  to  the  very  opposite  purpose,  was  the  system  of 
eiiceM(Mtfc«,by  which  the  remaina  of  the  conquered  race, 
instead  of  being  left  to  be  seised  as  slaves  indiscrimi- 
nately, were  parcelled  out  in  tribes  of  several  hundreds 
of  families,  as  grants  to  certain  individuals  as  their  pro- 
tectors utiil  propi  ictoi  s.  They  were  thus  attached  to 
the  soil,  and  their  work  became  the  properly  of  tiieir 
masters,  whoso  names  they  frequently  assumed.  But 
the  evil  thus  only  became  worse,  aiwt  more  •systematic  ; 
and  it  was  not  till  the  I8ih  century  that  thu  si.aiitiui)  of 
tite  natives  began  to  be  ameliotated.  Aa  the  families  of 
these  orif^inal  proprietors  became  extinct,  the  encomi- 
cndas,  bemg considered  as  fii  fs,  were  not  rencwctl.  The 
viceroys,  and  particularly  the  audtncus,  watched  over 
t!ie  interests  of  the  Itidi  ius  ;  and,  in  some  provinces, their 
liberty  and  comfort  have  bet:n  gradually  angmenling. 
Charles  III-  particularly,  became  their  great  benefactor, 
bjr  annulltng  the  enconuendaa»«nd  pix>hibiting  the  prac- 
tices of  thcCorregidors,  who  wereaeenstomed  to  supply 
the  Indians  with  various  articles  at  extravagant  pricea, 
so  as  to  make  them  little  better  than  slaves,  by  making 
tbero  their  dtUtors.  Bui  the  csiablishnicnl  of  inien- 
dancics,  during  the  ministry  of  the  Count  dc  Galvez,  in 
tbe  beginning  of  this  century,  was  the  most  memorable 
otent  in  the  history  of  Indian  prosperity  in  New  Spsio, 
and)  under  tbe  aciivn  superinteodaDce  «  tlie  iotendianlst 
the  n«liT«  met  iitve  bt^n  to  enjoiy  adwiuge*  and  ae- 


curities,  of  which  they  were  deprived  by  the  (yrinnf  of 
the  bubaltern  Spanish  and  Indian  magistrates. 

When  the  Mexicans  had  been  brougbt  lo  bear  pa« 
tiently  the  yoke  of  liieir  conquerors,  and  the  colonists 
hsd  become  tranquil  possesmrs  of  all  the  ireastirrs  of 
ihc  country,  the  warlik*--  s(jir';t  itiici;st1)Iy  ifcdintti,  and 
the  king«lom  of  N'cw  Spain,  with  the  otntr  »ctUentents, 
enjoyed  a  pi  ire  of  two  rcniuiivS  ir.d  a  half.  The  in- 
Ictuat  iranquillitv  of  Mexico  has  been  rarely  disturbed 
since  the  year  1596,  when  the  dominion  of  the  Spaniards 
was  eslablubed  over  all  the  territories,  from  the  penin- 
sula of  Yoeatsn  and  the  gtilph  of  Tehuantepi-c,  to  the 
s^iurres  of  the  Ri()  <If.I  Nunc  aitd  ilic  coast  of  N'eiv  Cali- 
furnia.  Dis(tirb;.iict amonj;  ihe  Inilians  took  piace  in 
1601,  1609,  1634,  1593  ;  and,  in  trie  Lisi  of  these  com- 
motions, ihe  palace  of  the  viceroy,  and  some  other  pub- 
lic buildings,  were  burned  by 'the  Insur^^ents.  These 
disturbances,  howevw,  ware  occasioned  clucfiy  by  a  de- 
ficiency of  provision ;  and,  as  long  as  tbe  native  Creoles 
were  so  few  in  number  as  to  continue  united  with  the 
European  Spaniards,  no  spirit  of  independence  appeared 
ill  the  country.  'I'nt  fnsi  symptoms  ii(  such  a  spirit 
arose  about  ttie  nitdiilc  oi  die  ^eveuteenih  ccotury,  after 
Ihe  commotions  in  New  England  ;  and,  a  few  years  be- 
fbie  the  peace  of  Versailles,  the  serious  insurrection  of 
Tupac  Amaru,  in  Pant,  alarmed  the  Court  of  Madrid 
with  tbe  apprehension  of  political  commotions  among 
the  colonies;  but  h  is  only  since  the  last  thirty  years  that 
the  colonists,  havinj^  been  broui,;tit,  hy  <rtaicr  f.-eedom 
of  trade,  into  cniitiici  »vit!i  l!ic  Uniicd  St;>trs.  the  Hritish, 
I'rt  iii  h,  and  Danes,  the  political  events  in  Ivir'ipc,  since 
1 789,  have  excited  an  interest  amuu^  tlu  Spanisn  crcoles, 
ai>d  led  them  to  aspire  after  their  own  rights  as  a  people. 
The  neaaores  employed  by  the  public  authoriiiea  to 
quiet  theao  agitatioos,  particularly  the  prohibition  of 
printing  presses,  c»cn  in  towns  of  •!  ',o jO  or  50,000  in- 
hubiiaiits,  und  the  proscribuig  ui  such  «uiki  as  Ihose  of 
Robertson,  Montesquieu,  ice. ;  the  infliciit  ii  of  torture 
on  several  persons  in  New  Grenada,  suspected  of  revo- 
lutionary plans,  and  other  similar  instances  of  distrustful 

Clicy,  served  only  to  increase  the  discontents  of  the  co- 
usis.  Nothing  was  done  to  forward  their  just  demands, 
to  improve  the  obvious  defective  institutions  of  tbo 
country,  snd  to  reform  the  most  glaring  evils  of  the  co- 
lonial system  ;  and  in  1796,  a  great  revolutionary  com- 
motion broke  out  in  the  province  of  Vcncztiela,  wliich 
bad  nearly  annihilated,  in  that  (juarier,  the  Spanish  ait- 
Ihority.  The  individual  liberty  which  the  colottists  na- 
toratly  cnjov,  by  Ibeir  diflTusion  over  a  vast  extent  of 
country,  and  the  mutual  hatred  of  tlie  different  castSf 
especially  the  dread  entertained  of  the  bhicfis  and  In- 
dians by  ihc  whole  body  of  the  whiles,  haic  prevented 
the  popular  disconlenu  fiom  spreadini;  more  i;enerally 
in  the  other  provinces.  The  events,  pai  ticularly,  which 
took  place  in  St.  Oomingo,  have  contributed  greatly  to 
preserve  tranquillity  in  the  Spanish  colonies  on  the  con- 
tinent. That  tranquillity,  however,  has  at  length  suffered 
an  almost  nnivenai  intermptioti,  nd  insarreetlon  has  for 
several  years,  prevailed  in  every  quarter  of  Spanish 
America.  The  progress  of  these  revolutionary  move- 
nienis  is  still  involved  in  too  much  uncciiainty  to  afford 
any  materials  fur  a  detailed  account  in  this  place,  and 
would  indeed  far  exceed  tbe  limits  of  the  present  article. 
There  is  leas  known,  in  this  respect,  of  the  events  mhich 
hatro  taken  place  in  Mexico,  tban  of  any  other  Spauisls 
Mttl«ni«nt.   lu  lecludcd  situatioDi  tba  nature  of  ka 
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Coasts,  and  its  want  of  sea-jwrts,  prcvcnl  any  iiiformalion 
from  being  received  from  the  iuteriori  except  what  the 
Si^amili  kuthorities  may  coromunicMe.  AcrordiDg  to 
thnr  iceouiiUi  all  duturtMncet  ooatad  in  1907  ;  but  n* 
IWQS  dreumstsneesi  ptrtieoterly  m  imerecpied  letter 
from  the  Bishop  of  VallartoliU,  aflbrd  reason  to  believe 
that  the  country  is  full  of  insuri^ents,  and  thai  they  are 
drtilv  becoiinnK  better  prrmrltd  with  i  he  means  ol  rc- 
sisi.ioct  .  Sec  linbet  'niin'n  Uiisory  of  America,  nail  iluut- 
boldi's  Poliika/  Etsay  on  AVw  Sfiain.  (y.) 

ME2ZOT1NTO,  t»  a  kind  of  engraviog  which  re« 
•embles  drsiring  io  China  ink.  Instead  of  the  tedions 
and  laborimisopcratiaD»or'tlkegniTer,in  highly  Gdahed 
plates,  it  ia  eseeiited  by  a  mo^re  simple  and  expeditious 
jjrriccssin  the  following  manner:  The  plate,  with  a  piece 
ol  flannel  under  it,  is  lo  be  laid  on  lite  (aOlu,  and  the 
giiaiiulin(5  tool  lield  perpendicularly  in  the  hand.*  While 
leatiiag  moderately  on  it,  the  hand  must  be  kept  rucking 
in  a  rigbt  line  from  end  to  end,  until  the  plate  be  wlioUf 
coYcred  in  one  direction.  Nest  let  ilie  atmkea  be  cm- 
aed  from  aide  to  aide,  and  aAcrwardi  from  comer  to 
comer,  working;  the  too?  each  time  over  the  wIiolci)Iaie 
in  every  direction,  somewli.u  like  the  points  of  a  corn- 
pass  ;  at  the  banie  iiine  taking  ;ill  ptjssible  care  not  to 
cut  in  one  direction  twice  in  a  place.  Tltu»  the  surface 
is  covered  completely  with  lines,  and  would  produce  a 
black  impreauoo  if  printed.  Nest,  tbe  deaigned  effect 
ia  to  be  given  by  retnovlng  aveh  parte  of  tbe  aorftee  aa 
are  necessary  for  light  or  sunshine.  After  the  ground 
has  been  laid,  the  scrapings  of  black  chalk  arc  to  be  rub- 
bed over  the  pl.itc  vs  itii  a  ra;;.  or  it  may  oe  smoked  with 
candka.  The  drawing  to  be  engraved  is  now  to  bo 
traced  on  the  plate,  after  having  rubbed  the  black  with 
red  chalk  dust.  The  lights  and  ahades  are  to  be  pro* 
doccd  by  tnirkiag  the  outlines  With  a  blunt  needle,  and 
aeraping  off  tbe  iighu  in  every  part  of  tbe  plate  aa  clean 
and  smooth  ai  poedble,  in  propordon  to  the  strength  of 
tlic  )ij;l)ts  in  the  drawing,  observing  to  preserve  the  out- 
Itues.  Then  the  extreme  li(;ht  parts,  such  as  the  tip  of 
the  nose,  the  forehead,  or  lines,  are  to  be  -iafieiieci  or 
rubbed  down  with  tbe  burnisher.  When  an  impression 
from  the  plate  is  dry,  it  should  be  touched  with  white 
«halk»  where  it  ought  to  be  light,  and  with  black  where 
darker;  and  the  plate  beii^;  retouched,  the  same  course 
muM  be  f  jllowcd  for  the  lij^hts  ;  and  cmployiny;  a  sinatl 
grounding  tool  for  biiitging  the  shades  lo  a  proper  con- 
sistence. It  is  necessary  to  take  sucCMaivo  prools  oaUl 
the  requisite  quality  be  obtained. 

By  another  method,  the  outlines  of  the  object  to  be  re- 
Mcsenied  are  etched,  aa  alio  the  folds  in  draperjp,  mak- 
mg  tbe  breadth  of  the  alMtiows  by  dots,  which  muat  be 
bit  to  a  proper  depth  by  aquafbrtia.  The  ground  used 
in  etching  is  taken  off,  and  the  messotinto  ground  being 
laid,  the  scrapini;  proceeds  as  before.  IVBmoia,  .ShllUlllm 
4)/  Science  and  Art,  vol.  ii.  p.  360. 

Instead  uf  following  the  manual  operations  of  laying 
the  ground  of  a  mczzotinto  engraving,  Mr.  Dotaie  haa 
auggeated  that  it  may  be  attuned  with  greater  ease  and 
nccuracy  by  some  medtadcal  meant*  and  recommends 
the  invention  of  a  machine  for  that  purpose.  Vol.  ti.  p. 
17  t.  In  I  'H  wrirl^  are  copiously  detailed  tbe  NvhuU-  pro- 
cess of  cngcavuig  in  mezzotinio,  its  uses  and  efTeciS'  it 

it  there  reoMrked,  that  the  principlea  on  which  the  fit* 


ness  or  unfimc-ss  of  suljjccts  of  this  kinJ  of  engraving 
are  founded,  are  oi  two  kinds  ;  the  otic  respecting  light 
and  shade,  the  other  the  nature  of  the  design  with  re- 
gard to  the  outline.  Such  piecea  as  o6atain  largo  and 
clear  tnasaes  of  light  do  not  succeed  at  all ;  but  where, 
on  the  contrary,  there  is  a  lar(;e  priipoiiian  of  very 
dark  parts,  as  in  the  re))rescniatiOT  ol  ni^hi  scciu  b,  a 
lari>e  proportion  of  brown  shades,  an  in  the  pictures  of 
Kcnibr^ndt,  fieuedeite,  and  Tcrdcrs,  in  some  instances 
the  best  effect  is  produced,  sod  with  the  leaat  labour. 
Sucb  piecea  likewise  aa  are  of  a  simple  compo»ilion,and 
do  not  require  great  force  and  variety  of  ezpretaion  in 
paasion  and  character,  arc  suitable.  But  where  great 
spirit  Is  required  to  give  merit,  this  manner  of  engrav- 
int;  fails,  as  it  does  not  admit  of  tho^c  sharp  and  delicate 
strokes  and  touches  which  arc  the  means  uf  tliai  expres- 
sion." h  thence  appears,  ili.it  mezintinio  cnjjraving  is 
best  adapted  to  objects  of  considerable  aixe.  Nevertheleaiy 
sorpe  persons,  such  as  M  r*  Oil  pin,  iocKnc  to  bcatow  greater 
qualitiea  oo  it  than  it  aeenia  to  deserve.  It  appears,  in* 
deed,  that  artists  In  general  are  disposed  to  elevate  en- 
graving to  a  higher  rar.k  than  bclo  i^;s  to  it.    T^.cy  wish 


It  to  be  considered  an  oiu 


nal,  dot  ah  irnitative  ;iit.  But 


v  liat  more  is  the  most  rchnc-d  painting  than  mere  imita- 
tioii  ?  It  is  cither  the  descripiiua  of  real,  or  the  repra- 
scntaiiuii  uf  imaginary  sabjecta*  Engraving  apparently 
holds  a  accoad  place. 

Facility  of  execution  liaa  been  one  principal  means  of 
diffusing  niesaotinto engravings,  while  novelty  ha s  p t <> v ed 
their  recommendalioo.  It  appears,  however,  tlui  wlut 
is  susceptible  of  the  (greatest  delicacy  must  be  viewed 
as  the  most  perfect.  Mczzotinto  has  been  more  succes- 
fully  cultivated  in  England  than  elsewhere,  whence  it  ia 
called  on  the  continent  the  black  or  Englith  *lt)le. 

Evelyn  ascribes  the  invention  of  this  manner  of  en- 
graving to  Prince  Rupert,  Count  Palatine  of  the  Rlune> 
by  whom  he  was  acquainted  with  the  method  of  exe- 
cuiiiij;  it.  But  what  he  says  is  given  under  an  air  of 
gieat  tnyslciy,  and  he  declines  publishing  the  process, 
thouf»h  ex])i-cs5int.j  himself  wiliin};,  |)rivately  and  with 
permission  of  the  Pi  in-.  e,  to  impart  it  to  any  >' curious 
and  worthy  person."  The  author  was  at  the  same  time 
furnished  with  tbe  plate  of  a  head  engraved  by  the 
Prince,  which  ia  inserted  in  hia  work,  Setdfitun^  or  the 
Hit  lory  and  ^rt  qf  CAaleografiAy.  Chap.  vi.  Baron 
Hcincken,  however,  refuses  him  this  credit ;  ond  indeed 
both  be  and  a  later  author,  flube:-,  l>es'.ow  it  on  Louis  de 
Siegen,  orde  Sicbcm,  a  lieutcaant-coiuiiel  in  the  service 
of  the  Landgrave  of  Hesse  Cassel,  who  produced  a  mez- 
sotinto  print  of  the  Princess  Amelia,  itt  folio,  fii  1843. 
Prince  Rupert,  having  learned  the  method  from  him,  im> 
parted  it  to  Walleraot  VailUnii  a  Flemish  painter  and 
engraver,  on  a  promise  of  secrecy.  But  il  wassoon  dis- 
closed by  the  indiscretion  of  one  of  il  e  workiiie;i  em- 
ployed in  preparing  (he  copper.  The  en^ravinp  by 
Siegen  is  some  years  anterior  in  ilu  (Lite  o!  I''.v<  U  n's 
publication.  See  Heine  ken,  lelie  G£n(rale  d'un  CoUtc' 
ifon  det  S»tamfU9t  p.  3n8,  Note.  Muiier,  JfMlnOtnw' 
rate  det  Qrmpeunt  p.  59.  (r.) 

MtCHAELIS,  Jonw  David,  a  celebrated  German 
lhei)loi,'iaii  ■.-.nil  bilitical  critic,  was  born  at  IT  die,  in 
Lower  i^axony,  on  the  27ih  of  February,  1717.  He 
received  tbe  rndimenia  of  bia  oducation  at  tbe  school  of 


•  Thcermnd^vg  ftWlslttiea  stceldiisc],tii«  cdgc  flfwhidibas  asemioicukr  final!,  and  Is  cut  into  veiy  ana  teeth,  fkislbcedbito 
e  woodeo  handle. 
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tlic  Orpli-iii  House,  r.nd  was  chiefly  liidclitcd  for  Ills  in- 
biruciiuii  ill  classical  tiieraturc  lu  hi:i  fitUivr,  ChritiiUti 
Benedict  Michaeli»,  professor  of  theology  and  the  on- 
ental  languages  in  the  iinirersily  of  i^lalle.  lie  touk 
his  degree  of  raabtcr  in  the  philosophical  faculty  at  the 
ttniver«ity  abora  mentioiMd,  in  the  jwar  17A9.  la 
1741,  he  made  an  excurawn  thiough  Holland  and  Eng* 
land,  and  formed  an  acquaintance  with  t^nsr  eminent 
orientalists,  Schultens  a<id  Lowih.  During  his  rest- 
dence  it)  l.n^Mand,  the  Bodleian  library  at  Oxford  prc- 
acntcd  a  rich  tield  for  hi*  indefatigable  researches.  At' 
ter  an  absence  of  fifteen  months  Jie  returned  to  Halle, 
where  be  delivered  lectttvea  oa  the  historical  books  of 
the  Old  Teatament.  Id  I745|  be  repaired  to  OSttin* 
gen,  under  the  [latronage  of  M.  dc  Munchausen,  wiicrc 
he  continued  his  lectures,  and  was  first  appuinted  iiti 
extraorduiury,  Jiid,  in  1730,  an  o;  ;li;i.ii  y  ;n  jfciisor  in 
the  philosophical  faculty  ii)  that  university.  Here  he 
iMd  an  opportunity  of  cultivating  his  talents,  and  ex- 
tAnding  bi»  kDowledgo  by  aaaiduoua  atudy,  aod  by  a 
comtaot  iotercwirae  with  Haltert  Geaoer,  Meabeim, 
and  other  ennineot  acbotan.  H«  alao  obtaioed  the  aU 
tuaiion  of  secretary  to  the  Royal  Society  of  Gottingen, 
of  which  he  became  director  m  1761  ;  and  he  was  soon 
afterwards  created  an  aulic  counsellor  by  the  court  of 
Hanover.  As  his  rcputution  increased,  he  was  admit- 
ted, as  an  honorary  or  corresponding  niember,  into  va- 
rious learned  bodies  in  foreign- oooiMnes. 

The  talenta  of  Micbaielia  ««•  no  leaa  uaelally  em* 
ployed  ia  tbe  compoaitiAD  of  variottft  learoed  workSt 
than  in  tbe  Eealou:!>  performance  of  hisi  dutic  u  pub- 
lic teacher  in  the  univcr»iiy.  His  critical  researches 
into  the  scriptures  of  the  Old  and  New  Testament 
merit  particular  nonce.  When  we  consider  tbe  amaU 
aid  he  could  derive  from  the  labours  of  bis  predecessors, 
hia  lUaitratioBa  of  tbe  Old  Teaiamoot  may  bo  viewed 
■a  an  aimoat  entirely  origii»al  work  «  tod  Ua  ialiadtic> 
tton  to  the  scriptures  of  the  New  Teaumentt  altbough 
less  valuable,  perhaps,  in  a  philological  point  of  view;  is 
still  esteemed,  in  it:,  labt  amended  fniin,  as  un  indispen* 
sible  repertory  ol  critical  learning  lor  every  student  of 
theology.  His  iran!>lation  uf  the  Bible,  which  wa*  un- 
dertaken at  the  suggestion  ol  Leasing,  is  chUfly  valua- 
ble on  account  of  the  nutes.  His  C0«|fk«MdtiMM  neo- 
itgt€  Dtgmatk^t  which  excited  IHile  aeoaaUon  m  (^cr- 
inany,  waa  conSacated  In  Swoden  }  but  Count  liupkcn, 
aome  ycirt  nfterwifdaj  endenvoared  to  repair  tbe  iiijuijr 


thus  done  to  the  teamed  author,  by  prevailing  upon 
the  king  of  Sweden  tu  confer  upon  him  the  oider  ot 
the  Polar  Star.  The  extensive  knowledge  which  he 
bad  acquired  in  biblical  philology,  as  well  as  in  every 
department  ef  learning  connected  whb  the  itudy  of  the 
Scrlpittrea,  enabled  bim  to  form  very  eccorate  netkne 
on  the  aubject  of  the  original  and  peculiar  civil  inwito- 
tions  of  the  Hebrews,  which  he  |)ublished  to  t!ic  w  urV 
in  hii  irea'i^e  ou  the  Mu&aic  law ;  a  work  whicli  adords 
equal  instruction  and  entertaioment  10  the  atateaMMHlhe 
historian,  and  the  antiquary. 

During  a  period  of  forty.five  ycara*  Michaelis  con- 
tiiiued  to  diacharpe  hia  dutiea  as  n  profesaor  in  the 
itmveraity  of  Gdttingen  with  ditMinguislied  succeaa  and 
increasing  rcpulaiiun,  by  delivering  lectures  on  various 
parts  uf  the  bucred  wiitiiigv,  and  communicating  in- 
struction in  :lie  IKljrcw,  Arabic,  and  Syriac  languages. 
Towards  tite  ciusc  of  his  life  addiuoual  honours  were 
conferred  upon  him.  He  wa^t  elevated,  in  1786,  lo  the 
rank  of  a  privy  counsellor  of  justice  by  the  cuuit  of 
Hanover;  and,  in  1788,  he  was  unanimously  elected 
a  follew  of  the  Roy4  Society  of  Londonb  iiia  laborious 
and  useful  life  waa  terminated  on  tbe  9td  of  August, 
1791,  in  i;  L  r-t!i  iLjr  of  his  age. 

We  have  aiicuuy  alluded  to  several  of  the  wuikj  of 
Michuclis;  ami  our  readers  will  find  a  list  of  his  vari- 
ous writings,  which  beat  honourable  testimony  to  his 
great  learning  ami  industry,  in  tbe  GentUman't  Maga- 
slw  for  March  1793.  A  traoalation  into  EngUab  of 
Ida  Dtttertathm  en  the  h^ftutnte  •/  OfiMmt  vm  Latf 
guage,  was  published  in  this  country  in  1772:  anil  his 
Imroduciion  to  the  AVtP  Tettamtnt  waa  translated  by 
Or.  Marsii,  now  liisiiop  of  Llatidaif,  end  pttbliahed  with 
Notes,  ixc.  in  4  vols.  8vo.  LoiKlon,  1803. 

MICHIGAN  Lass,  a  large  lake  in  the  United 
State*  of  Amerieat  itwioated  octwecn  AV  and  46**  of 
North  Latitude.  It  is  of  an  oval  fi>rm,  about  |S80  nUea 
long  from-notth  to  south,  about  945  in  circuit,  and  has 
an  area  of  nearly  10,368,000  acres.  It  runs  into  Lake 
Huron,  und  it  is  said  to  be  unfathomable.  The  banks 
ol  the  lake  are  thinly  covered  with  pine,  cedar,  and 
shrub  oak.  It  abounds  with  excellent  fish,  and  trouta 
are  aomeiimes  Ibund  which  weigh  from  60  to  90  lb*. 
It  ia  navigable  for  veaaels  of  400  tons.  Lake  Michigan 
is  separated  bv  a  barren  tongue  of  land  from  Lake  Su* 
pcrior.  See  Morae'a  GeograpAy,  p.  63,  sod  WtMten'a 
^ttomt  qf  the  IMted  £M<r«i  Toil»i  p.  7I> 


MICHIGAN  TERRITORY. 


Situation  and  Boundarit*.  The  states  of  Indiana  and 
QhiO)  south;  lake  Michigan,  west  and  north-west;  the 
Stniite  of  Michilimakinac,  north  i  lake  Huron,  north* 
eaet ;  and  the  river  St.  Clidr«  lake  St.  Clair.  Detroit  ri • 
ver,  and  lake  Erie,  east.  The  southern  extremity  of 
Michigan  is  in  N.  Lat.  41'  37',  and  its  northern  in  N. 
Lat.  4^"  41'. 

J^xitni  and  area.  Its  greatest  length  from  north  to 
south,  is,  from  Fort  Michilimakinac  to  the  N.  W.  an- 
gle of  the  stale  of  Ohio,  386  mile* ;  it*  greatest  breadth 
from  east  t)  we  it,  is.  from  the  month  of St.  Clair  river, 
to  lake  Michigan,  174  mile*.  From  its  irregular  form, 
it  ia  difficult  to  estimate  with  precision,  the  area  io 


square  miles  of  the  peninsula  of  Michigan,  hut,  approx* 
iinatittg  by  the  rhun.bs,  j4,600  will  not  diU'crmore  than 
n  very  small  fraction  from  its  real  aoperficlea.  This  ie 
equal  to  SS,t44,000  English,  or  V.  S.  statute  acres. 
This  exteniextLeds  consiuerably,  the  estimates  formt-r- 
ly  made  in  our  common  geographical  works  ;  but  arises 
from  now  placing  lake  Michigan  in  its  true  position, 
nearly  S.  W.  aud  N.  E- ;  this  lake,  until  found  other- 
wise by  recent  and  more  accurate  observation,  wip  con- 
sidered aa  extending  north  and  aoath,  and  was  conse- 
quently etroneoualy  delhicated  on  moat  insps  upon 
which  ii  was  placedi  and  of  oottrse  the  pcninaulatoo 
much  contracted. 
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yeaturti.  The  peninsula  of  Michigan  is  an  extenv 
tiro  uble  Und,  retting  ii|mhi  •  mt  atntam  of  aecon- 
dujr  rock,  compoMd  of  UoMMae  and  wgitbctgin  wnd'> 
ttOBCt  TbUatnictnre  imposes  >  pecaliir  physiognotnx 
Upon  the  coontrj.  The  interior  towards  the  sources  of 
the  rivers,  it  generally  level  and  interspersed  with  lakes 
and  morasses.  The  rivers,  near  their  sources, are  slug- 
gish in  their  courses ;  deep  and  muddy  beds  give  them 
a  mwootoooas  and  disagreeable  appearance ;  these  cha- 
JlcWristics  vanish  as  the  streams  advance  towards  their 
icspeetin  oIkm  of  deposit,  from  the  foUewiDB  cwue* 
A  narrow  border,  or  inclined  plane  of  about  30  milM 
width,  skirts  the  whole  territory,  from  its  south-east 
angle  on  lake  Erie,  to  its  somh-wcst  on  bkc  Michi{<fan. 
As  the  rivers  J  ])[iroach  this  deciivily,  tncir  currents 
become  more  ra;iid,  and  in  most  instances  fall  overpre- 
dpices  of  scrofidarjr  rock,  and  again  become  tlugi;ish 
a  bw  miiea  before  entering  their  fioal  depoait.  Al«ag 
the  entire  extent  of  this  plaui,  the  tands  are  ferUle,  f»e* 
Beralljr  rolling,  well  wooded,  and  extrcnicly  wcli  adapier! 
to  aj^rtculiurc.  Its  length  ticing  near  70')  nulcs,  and 
brt;iLltI)  o.vt;'a,:  iric;  2  j  n iiks,  yield*  an  area  ol'  I4,0u0 
square  miles,  or  nearly  9,QQ0XiiA>  of  acres.  In  the  iu- 
leriOT}  partknlarly  towards  the  N.  VV.JMtt  of  the  pctiin- 
Mlit  pniria«f  f  nerera/  meadovn^)  are  eommim  eud  ex- 
ttBtite.  MMShea,  in  many  p  aeea,  bonier  the  montha 
ef  tlie  rivers,  but  do  not  cxti  nd  far  inland.  But.  thou  gh 
lakes,  prairies,  marshes,  and  cultivated  fields  occur, 
and  diversify  the  aspect  of  the  country,  they  are  col- 
lecuvcly  limited  in  extent ;  more  than  seven-eighths  of 
the  whole  peninsula  is  yet  covered  with  a  denae  forest. 

LaJcet,  Batftf  Utemdt,  and  Rioen.  In  nurhina  the 
boundaries,  we  have  noticed  the  Ut^  lehea  of  Hlchi- 
gem  Harani  St  Claire  and  EriOf  which  re*peetl«elf 
serve  as  part  of  the  limits  of  the  peninsota  of  Michigan 
{ro/tic/i  rjr.jn't  J  jff.)  In  the  interior,  a  very  great  num- 
ber of  5inj.il  lakes  exist,  but  not  individually  of  suffi- 
ciciU  inipiartancc  to  merit  particular  notice.  Maumec 
bajr«  formed  by  the  mouth  of  Maiunee  river,  is  about  8 
anke  long  and  3  wide,  with  7  bet  water  on  the  bars. 
A  email  ithiMl  in  Ibrm  of  a  crNceoii  tbree-foanht  of  a 
mile  len^  and  about  100  yardf  wide,  lies  in  the  mouth 
of  this  bay,  conse'jticn'ly  ir  \\vo  chn-nncls  of  entrance. 
The  N.  W,  pnrt  of  lake  St.  Clair,  has  received  the 

name  of  Atu  fior  ]>3y,  but  poauatea  no  penicutir Jfea- 
ture  deserving  notice. 

Sag-uina  bay  is  the  most  remarluMe  of  lU  tiiose  which 
indent  Michigan.  Thia  ia  an  immense  fining  from 
lake  Huron,  of  upwarda  of  70  rollea  in  length,  and 
gradually  narrowing  from  35  miles  in  width,  to  a  small 
river  of  the  same  name,  whose  sources  are  on  the  inte- 
rior table  land  ;  the  general  ran^e  of  Saguina  bay  is 
from  N.  E.  to  S.  W.  bordered  by  excellent  land. 

Travcrnf  l)ay  extends  itself  from  lake  Michigan,  at 
N.  Ua.  43*  left  Md  peoetratea  the  coiulijr  in  Marly  a 
flOBth  direction  ahoat  40  m^es,  where  it  contracts  into  a 
river  of  the  tame  name.  It  is  verv  remarkable  that 
the  eaatem  shore  of  lake  Michif:;an,  from  the  mouth  of 
Traverse  bay  to  that  of  Calumet  river,  at  Its  southern 
extremity,  is  without  bays,  and  presents  the  most  dan- 
geroos  navigtUott  of  *  aiodar  extent  in  all  the  Cena- 
dian  sea. 

In  the  S.  W.  part  of  lake  Erie,  a  number  of  small 
nlaiida  exiati  all  of  which  have  received  dbtbitidve  ap. 
pellationt.    Though  these  islands  are  not  jret  defl> 

nitely  assigned  to  any  pjrlicuLir  territorni  section,  yet 
from  tiieir  proumity  to  Miohigaoj  we  have  deemed  it 


correct  to  enumerate  them  in  the  Kca(>iiulaiIon  of  the 
natural  featarca  belonging  to  tiiat  country.  Baas  Islands 
is  a  group  cootainbg  three  larger  and  four  sroaller 

islands;  the  three  larger  Bass  islands,  lie  nearly  norili 
and  south  of  each  other,  and  arc  about  two  miles  long 
and  half  a  mile  wide  each.  In  the  southern  Bass  island, 
on  its  northern  side,  is  ihe  fine  and  commodiouS'  harbour 
of  Put-in- bay,  six  miles  west  of  which,  on  Sept.  toth, 
1813,  the  Britiib  Beetf  under  Commodore  Barclay,  was 
defeated  and  captured  bf  Commodore  Perry.  The  Hen 
ud  Chickens,  are  Ibar  very  amall  blands  lying  neap 
each  other,  mx  or  seven  miles  N.  W.  of  the  Bass 
Islands.  The  Hen  and  Chickens  are  unimportant,  ex- 
cept as  land  marks  in  navigating  take  Etie.  The  wesr, 
midillc,  and  eastern  Sisters,  are  three  islands  which, 
though  designated  as  relatively  north  and  south  of  each 
other,  in  fact  range  in  nearlf  a  S.  VV.  and  N  E.  direc- 
tion }  they  are  all  small,  neither  exceeding  15  or  30  acres 
in  extent,  are  well  wooded,  and  about  ten  miles  apart, 
and  serve  as  cxci  ilciit  land  marks  to  navigalors  on  iKl- 
ciri-unijaceni  pans  of  the  lake.  The  eastern,  or  rather 
north-custcrn  Sister,  is  fifteen  miles  S.  B.  from  tho 
mouth  of  Detroit  river. 

Ccieron,  Gro^  Isle,  Bois  Blanc,  Grand,  (large)  and 
Petite,  (ana//)  Turltey  Islands,  Uog,  and  Peach  Islaods^ 
all  lie  in  Detroit  river.  Gros  Isle,  and  the  larger  Turkey 
island,  contain  considerable  bodies  of  good  soil,  upon 
which  are  several  farms.  Bois  Blanc  deserves  notice,  only 
front  its  position,  lying  opposite  Fort  Maiden,  or  rather 
the  village  of  Amherstberg  in  Upper  Canada,  and  hav- 
ing the  main,  and  indeed  the  only  ship  channel  (not 
more  than  300  yarda  wide)  into  Detmli  river,  between 
it  and  the  Canadian  shore  i  its  poseeseors  must  com- 
mand the  ingress  and  egress  of  the  oavigation  of  that 
important  pass.  The  other  islands  in  Detroit  river 
are  undestu  ving  of  particular  notice.  Ti>c  river  St. 
Clair,  at  its  entrance  into  the  lake  of  the  same  name, 
divides  into  a  number  of  channels,  forming  intermediate 
islands  ;  but  being  generally  low,  fiat,  atid  marshy,  ate 
of  no  consequence  in  a  geographical  point  of  view. 

Michilimakinac  is  a  smalt,  but  very  impoftant  blaiid» 
lying  in  the  Strait  between  takes  Huron  and  Michigan. 
The  United  States  have  a  fort  and  factory  upon  this 
island.  There  are  a  number  of  other  islands  in  the 
Strait  between  lakes  Huron  and  Michi(?an,  and  conti- 
guous to  Michigan,  in  each  of  those  lakes,  along  their 
respective  shores,  but  are  uninhabited  and  UDimportaot. 

The  rivers  of  Michigan  are  numerous,  and,  compare 
ed  with  their  length,  oreoone,  of  large  volume.  The 
most  remarkable  of  those  which  flow  from  the  interior, 
are,  Maumee,  Raisin,  Huron  of  Erie,  Riviere  aux 
Ecorccs,  Riviere  Rou^e,  Huron  of  lake  St.  Clair,  Bi-lle 
riviere.  Pine  river,  baguina,  Grand,  Traverse,  Mar^ue- 
riic.  Ma stigon,  Grand  Marcmecand  St.  Joseph's  rivcm. 
Before,  however,  noticing  the  streams  flowing  from  the 
interior,  Detroit,  and  St.  Cfair  rivera,  and  the  Strait 
of  Michilimakinac  demand  previous  attention.  The 
immense  mass  of  waters  pouring  into  lake  Michigan, 
so  much  more  than  count-.tib.ilanr.e  the  diurna!  rvapo- 
raiioti  frotn  its  surface  tliat  a  stror.pr  and  perpttu.il  cur- 
rent passes  from  Michigan  into  Huron,  through  the 
Straits  of  Michilimakinac.  The  body  of  water  in 
lake  Huron,  augmented  by  the  overwhelming  <iischarge 
frmn  lakea  Superior  and  ■  Michigan,  together  with  ita 
own  particular  smaller  eenltaents,  gradually  eontraet 
into  St,  Claii  rlvc-:-.  p3s^,r5  Fort  Gratiot,  by  a  strong 
rapid,  wbicii  gradually  subsides  into  a  placid  strean^f 
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flowing  nearly  ^oulli)  abcut  three-fourths  of  a  mile 
wide,  and  twenly-si.Y  miles  it>  length.  It  is  a  singular 
feature  in  the  topography  of  the  country  under  ilvicw, 
that  St.  Clair  river  assumes,  at  its  point  of  discharge, 
all  the  peculiar  features  of  the  Deltas,  of  the  Nile  and 
Miuiisippi  riv«re.  Detroit  river  commencea  u  tlie 
S.  W.  wi^Ie  of  lake  St.  Cl«ir>  lod  raonini;  vat  mUet 
and  a  halt  nearly  in  a  west  direction,  paSMS  the  city  of 
Detroit,  by  a  channel  of  three-fourtha  of  a  mile  wide. 
Opposite  ihc  cliy  ol  Dctrou,  ilu-  river  is  narrotvcr  Urcm 
it  is  in  any  oilttr  pail  o(  Jt»  course  Below  the  ciiy, 
the  river  winds  three  and  a  halt  miles  S.  \V.  lo  iiie 
iQOOlb  of  the  Riviere  Rouge  I^Rtd  Hivtr,)  ihciice  turn- 
ing to  the  south,  gradually  widens,  atut  >ii  a  Uisiauce  «f 
cighteeo  mUea  from  the  moiub  of  Riviere  RaitBe,  to 
tlwt  of  Huron  of  Eric,  cxpanda  to  five  mites  in  breadth 
at  its  junction  with  t.>kt  Eric.  Vcsstis  (!rawing  seven 
icct  water,  pass  wiilujui  clifTicul.y  licm  Ukc  Lnc, 
Ihrougli  the  imcrmcdiatc  stt;ius  und  lukes,  into  Huron 
and  Michigan,  and  towards  laltc  Superior  as  tar  as  ttic 
lUls  of  St.  Mary. 

Of  the  rivera  we  have  eniiinertted  a«  Bowing  from 
the  interior  table  land,  only  thoae  upon  whine  baniis 
civilized  settlements  have  been  made,  are  adequately 
known,  or  deserve  notice  in  a  brief  review  MAumee 
river  rises  in  the  states  of  Ohio  and  Iiadiuna,  has  only 
its  discharge  in  the  leri  uory  ol  Michigan  ;  it  is  of  im- 
portance in  the  topography  ol  the  lauer  as  iuniiui^  us 
S.  £m  commercial  cntiance.  Rivii-rc  Raism  [Ora/te  ri- 
vrr)  riaefr  in  the  interior  unt  uliivaieo  wiltis ;  is  about 
ISO  miles  in  kngth»  including  windings,  and  for  filt/ 
miles  above  its  mouth  abdbt  90  yard*  wide.  Six  miles 
above  it'i  mouth,  it  is  precipitated  over  rapitis  or  railier 
faUs.  A  liar  at  its  niuutli  prLveiits  the  ctili  ancc  of  ves- 
sels dra^inv^  more  tlian  two  feet  water.  The  lands  on 
this  river  arc  of  very  excellent  quality  ;  timbcf,  oaks  of 
several  species,  sugar  maple,  linden,  yellow  wood,  (ith 
rfntrndnn  iuUfii/erat)  bichory,  asbi  andmany  otbcr  trees. 
Settlements  are  extenwvet  and  fima  well  cnltivatedt 
near  the  month  of  the  Raisin ;  this  river  falls  into  lake 
Eric,  thirty-five  miles  from  the  city  of  Deiroii.  Hu- 
ron cf  Erie  is  one  of  the  larpest  and  longest  streams 
whieh  rise  on  the  table  land  of  Miel.ti^an.  This  river 
has  miiny  confluent  branches  which  iiUc  clock  with  (hose 
of  Grand  river  flowing  into  lake  Michigan.  The  Hu- 
foo,  including  its  windings,  exceeds  two  hundred  miles 
in  length }  its  breadth,  sevetMy  or  eighty  miles  above 
Its'  mouth,  60  or  90  yards.  Its  shores  are  extremely 
fertile,  producint;  nearly  similar  timber  trees  uith  iliose 
of  the  Riviere  Ruisin.  It  may  indeed  be  ubbui  vtd.  in 
order  to  avoid  repetition,  that  the  forest  trees  whidi 
enrich  and  adorn  the  borders  of  ibe  rivers  and  lakes  of 
Michigan,  are  generally  of  similar  genera  and  species. 
Htinn  of  Erie  enters  the  latter,  at  the  mouth  of  Oe« 
troit  river}  admits  vessels  of  four  feet  draoi;bi  four 
miles  to  its  fifth  rapid.  Both  banks  arc  settled  for  twen- 
ty or  twenty-five  miles  above  its  mouth ;  soil  produc- 
tive ;  aurfacr.  hilly,  or  rattier  roilin;;.  on  its  S.  VV.  side  ; 
more  level  nnd  sandy  on  that  ol  the  N.  E-  Rivieruaux 
Eeorcrs  [fiurk  rivrr)  is  in  reality  only  a  creek,  not 
more  than  20  miles  in  its  entire  length,  entering  De- 
troit river  opposite  Grand  Turkey  island,  three  miles 
iwlow  tlie  nNNitb  of  tlie  river  Kouge  i  but  gains  impor* 
^ance  from  the  excellence  of  the  land  it  wate'rs,  and  the 


extensive  farms  which  chequer  the  shores  of  all  its 
branches.  Tnis  stnull  stream  contains  one  of  the  must 
wealihy  and  C{iinpact  seilienieius  yet  made  in  Michi- 
gan Terriiory.  Riviere  Rouge  [^Rcd  rivtr)  rises  about 
twcnty-Hvc  miles  in  a  direct  Hne,  nearly  north  from  the 
city  of  Oeiroit,  curves  to  tbe  sonth-west,  soutb  and 
aouth-eatti  fiiUs  into  Detroit  river  three  and  a  half  miles 
below  the  city  of  Detroit.  The  entire  length  of  this 
Small  river,  including  all  its  windings,  does  not  amount 
to  fifty  iiiiies  ;  itsbi  eadih,  n  lui  part  of  its  cour^ie,  more 
than  4i  yards.  The  &oil  ii  drams  is,  however,  a  com- 
pensation lor  the  brevity  of  its  volume.  More  than 
one  half  of  all  the  civilized  inhabitants  of  Michigan, 
exclusive  of  those  in  the  city  of  Detroit,  are  found  up- 
on tbe  banks  of  tbe  Riviere  Rouge,  and  thosr  of  its 
branches.  From  the  peculiar  course  of  this  river,  bein^ 
upon  the  inclined  plane,  slopiiii;  fruni  the  in'f  ri  v.-  to«  ;irJs 
Dttioii  riier,  lis  Ujtr.ks  jsc  every  \v,ici\;  butticieitlly 
dry  aiid  tU  vaicci  tor  cuiiivalion.'  Huron  of  St.  CUir 
rises  oil  Uiu  itueitor  tabtc  land,  is  a  streiim  of  magni- 
tude, but  little,  ii  .iny.  iuurior  to  that  of  Huron  ol  Eric, 
liuroo  of  St  Clair  has  inicrlocking  braocbea  wilti 
Riviere  Rouge,  Huron  of  £rie,  Grand  river,  and  the 
streams  which  Oow  north  into  lake  liuron,  and  Sagui- 
na  Bay.  The  settlements  yet  made  on  this  river,  are 
nciiv  its  mouth,  tliough  tiic  sod  u  yield-.,  in  no 

respect,  to  any  part  ot  the  .Michij;aii  pcnuisulj  ;  it  is 
navigable  lor  vi^sels  drawing  three  feet  w.net  twelve 
miles,  where  rapids  occur.  New  sclUcments  are  ex- 
tending along  this  river,  and  a  new  town.  Mount  Cle« 
mens,  laid  out  (I8i6)  five  miles  above  its  mouth,  on  its 
northern  hank.  Saline  and  Swan  rivers  enter  Anchor 
Bay  N  E  of  the  mouth  of  Huron  river  ;  Uellc  riviere, 
Pine  river,  and  river  Deiuile,  fall  into  S;.  Clair  nver. 
None  of  tlicse  hitler  stre.ims  arc  of  sutficieni  impor- 
tance to  merit  particular  description  ;  upon  all,  settle- 
ments arc  formcil.and  the  soil  productive. 

It  would  be  uaeleas  to  swell  this  article,  by  detail  on 
the  oiber  rivers  of  Michigan,  whose  shores  are  yet 
witdcmesa,  and  whose  courses,  sources,  and  length,  are 
of  course  but  imperfectly  known  ;  we  therefore  only 
mark,  their  naincs,  and  leave  ilieir  descripUoO  loape* 
riod  ot  luture  ^-i  o,;raphital  discovery. 

SoU  and  /^rorlii.'nonsf  vrgriable  AnA  mineral;  teatont 
and  climate  We  have  already  observed,  in  our  notice 
ot  its  riversi  that  the  s«l  ef  Michigan  was  generally 
fertile  }  we  may  here  repeat,  that  except  Where  rendered 
otherwise  by  marshet,  or  flats  too  level  to  enable  nature 
to  drain  the  wn  er  icciiuiUiatrd  hy  rain,  that  the  soil  of 
Michii;an  is.  in  a  hij^h  decree,  adapted  to  all  the  pur- 
poses <,l  aj;!  icuiturc.  If  one  halt  the  area  of  tl'.c  pc- 
niiisuia  IS  deducted  as  unproductive,  and  this  is  cer- 
tainly too  large  an  allowance,  yet  17,3  X)  square  miles, 
or  1  i/i7i,ooo  acns  remain  capable  of  cultivation.  It 
ought  to  -be  carefully  noted  also,  that  most  of  that  part  of 
tlie  <iurface  which  is  really  too  Inw  and  wet  for  culture 
is  itiickly  wooded,  therefore  completely  subservient  to 
the  various  purposes  of  liunian  enjoyment  and  i-on\eiii- 
ence,  where  woiKl  is  demuiiucd.  It  may  aUo  be  ob- 
served, that  Michigan  exceeds  in  extent  New  tiamp- 
shire,  Vermont,  Muasachusetts,  Connecticut,  and  Rhode 
Island  taken  together  i  ties  in  a  similar  climatei  aod 
certainly,  in  eomperative  extent,  contains  more  prodttc 
tive  soil  than  exists  on  all  the  combined  area  of  tbe  latter 


.  river,  to  where  rcsfcit  drawing  16  feet  water  can  ascend  i  a  peculinrit 


*  The  United  State*  have  a  ship  yard,  four  miles  up  this  ri 
whteb^stinniisheaitfroBiiallthe  ■Mnrmeisor  Miclinan,  who«c  <in  irccaare  in  itsintericwt  eotoeeef  wUehyet 
half  the  depth.  Veaeh  dm vinff  three  fbet,aieend  the  river  aougc  ci^nt  miles  above  the  ship  yard. 
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By  die  oeamn  or  18t&,  tbwe  mom  |H>n«wed 
«  populatioo  of  nearly  1,343,000  persons,  upon  a  surrace 
•f  31^00  square  miles  ;  therefore,  if  the  peninsula  of 
Michigan  was  peopled  ooly  ctjual  to  those  less  pru- 
ductirc  states,  or  about  -lO  inhabitants  to  the  square 
niilc,  it  wuuUI  coiiuii)  1,384,000  souls.  This  estimate 
may»  and  no  doubt  will,  cxciie  aurpriM}but  we  we  ceo* 
Tinced  Mis  thort  of  the  reel  tnfmlkf  of  that  t«o  UtUc 
koown,  but  mUy  fine  renon.  ° 

It  wobIc)  swell  this  •niele  moeh  beyond  its  dtie  es> 
til  t,  to  enumerate  the  various  natural  productions  of 
Michigan.  C)r  minerals  or  fossils,  the  nature  of  the 
country  |)reclutlesi  much  variety.  Carbonate  of  lime  is 
the  most  important,  and  indeed  the  only  extensive  mitic- 
ral  production  yet  discovered ;  this  rock  U  found  to 
uadcrby  the  B»salBhiMl9>uid  nasy  other  |wni  of  the 


Of  timber  trees,  perhaps  no  section  of  the  United 
Stales  possesses  a  more  extensive  anti  nclier  variety. 
Three  ci-  four  !ipecies  of  oak  ;  as  many  ot  liickory  ai.d 
walnut  i  ash,  lindeo  {lUia)^  sugar  maple,  red  mapie, 
ebti,  and  white  poplar (ilMM/mrfronru/i^i/fra).  maybe 
•miinerated  a»  the  principal  species.  Underwood  and 
▼fncsare  ttumcrotn,  and  in  many  placee  render  the  eX' 
tensive  forests  almost  impervious.  This  circumstance 
alone  attests  strongly  ilie  natural  fertility  of  the  soil. 

The  native  i^rasses  ii.  I.c  piaries  and  marshes  ■;]' 
various  species,  and  are  succulent  and  excellent  for  pas- 
turage. The  most  valuable  vegetable  production  of 
MichigaDiaod  perhaps  of  all  the  oortbem  paru  of  this 
■coDtUieDt)  is  the  ms  evolne)  xfnmto  aytwilhi.  This 
elegant  grass  has  received  a  misnomer  from  the  pedantic 
repetition  of  European  names.  In  fact,  it  specifically 
differs  as  much  from  oats  or  rice,  as  do  the  latter  from 
each  other,  and  can  be  compared  with  either,  only  as 
having  a  panicle  as  its  mode  of  inflorescence.  The  Fols 
eroine  coven  the  marshes  near  the  margin  of  the  lakes 
•Dd  riverat  and  no  other  gniiiina»  not  even  wheet*  has 
•o  fine  and  beautiful  an  appearance  when  in  Ueooa  «r 
ripe,  lu  gndn  U  ekmgated,  full,  sweet,  and  nutridoos. 
In  a  future  density  of  population,  the  importance  will  ap- 
pearof  a  cerea!  gramina,  vegetating  spontaneously  where 
no  other  useful  vegetable  can,  without  the  utmost  ex- 
ertion of  human  labour,  be  made  to  exist.  The  extent 
of  North  Amerka,  where  this  cxC4;ikni  native  grain  is 
iNU)d»  alMMt  csceeda  belief.  From  Liouisiana  to  the 
Jkretle  circle.  It  exists  upon  the  streiims  and  lahcsi  in  a 
greater  or  Ifs-s  fjuantity  ;  l/nt  tlif  ("nnadian  sea  about 
N.  I.,at.  45,  apptj-ii.  iij  lju  u-^  ii-uuil  iavourite  residence. 

Of  exotic  vegetables  iriiruduccd  into  Michigan,  all 
have  succeeded  which  were  suitable  to  the  climate. 
Wheat,  rye,oetS|  feeriey.  flax,  hemp,  (garden  vejtMableti 
end  meadow  grMses  flourish.  Neither  Cannings  (ir* 
dcmngt  w  tlx  management  of  meadows  and  orenarda» 
are  pursued  with  even  tolerable  skill  by  the  inhabitants  ; 
the  beneficence  of  nature  has  to  supply  what  is  left  un- 
done by  human  ignorance  and  improvidence.  Fruit, 
euch  as  peaches,  apples,  cherries,  and  plums,  are  plen- 
tiful and  delicious,  maugre  defective  husbandry.  In 
liricf,  the  nule  eswy  already  made,  amply  demonatratea 
cfaat  popoladont  teimee,  and  lodaatrr  ere  only  wanting 
to  render  Michigan  one  of  the  most  nourishing  and  de- 
sirable sections  of  the  United  States. 

A  common  observation  is  made,  that  the  climate  of 
Michigan  is  more  mild  than  that  of  similar  latitudes 
snore  to  the  eastward,  towards  the  Atlantic  coast.  We 
are  inclined  to  consider  each  an  opinion  founded  upon 
VdtoXtll.  PabtI. 


emmeous  principles.  Lake  Erie  is  only  565  bet  above 

the  Atlantic  ocean,  and  no  part  of  Michigan  is  perhaps 
130  feet  above  the  surface  of  Erie,  or  much  more  than 
700  feet  above  the  level  of  the  Atlantic  ocean;  whilst 
much  of  the  intermediate  space  is  double  that  elevation, 
and  consequently  much  more  subject  to  the  aciioo  of 
frost.  The  rivers  and  lakes  of  Michigan  are,  however, 
ammally  froaen}  snows  are  heavy  and  lie  long  upon  (bo 
earth,  a  circumsunce  in  itself  in  &  high  degree  salutary 
to  fruit  trees  and  small  ^^ain.  The  climate,  in  brief, 
differs  in  do  essential  respi.ct  from  that  in  similar  lati- 
tudes, elevation,  atsd  exposure.  The  summers  arc  often 
oppressively  warm,  which,  acting  upoi>  such  extensive 
masses  of  fresh  water  as  almost  encircle  the  coimtry, 
and  cover  much  of  its  surface,  exposes  the  inhabitants 
to  iotermitienta,  and  other  complahua  hi  autnaw.  The 
climate  is,  nerertheless,  in  general  salubrious,  and  the 
inhabitants  healthy. 

^nimah-  The  land  animals  found  riiiivc,  were  the 
elk,  (leer,  hear,  wolves,  foxes,  wild-cats,  Ecc.  Innume- 
rable flocks  of  migratory  water  fowl,  such  as  geese, 
ducks,  swan,  teal,  and  some  others,  cover  the  extensive 
msrshes  and  poods  of  Michi^o  at  the  approach  of  win* 
ter,  in  search  of  the  (ble  eTCiDe)  and  a  milder  dimnt*. 
The  same  may  be  said  of  the  wild  pigeons,  which  often 
visit  this  country  in  countless  thousands. 

The  fisheries  in  Erie,  Huron,  and  Michigan  lakes, 
compose  a  very  important  part  of  the  domestic  policy 
of  the  inhabitants  of  Michigan,  as  at  once  affording  em- 
ployment and  aabeistence  to  a  large  portion  of  their 
nnmber.  The  fish  usually  caught  are,  the  white  6sh» 
and  salmon  trout  t  both  of  exquisite  flavour  and  taste. 
Many  other  species  are  however  caught,  of  excellent 
quality. 

Domestic  animals,  introduced  into  the  country,  are 
the  same  as  found  in  every  other  section  of  the  United 
States,  and  therefore  need  no  particular  mention. 

JUteMrenM,  tVimt,  government,  eountiet,  fioflulation, 

and  AlrterfMl  lifkeele.  The  firat  eiviliaed  inhabitanu  ttS 
Michigan  were  Canadian  French,  from  Motitreal  and 

elsewhere.  A  small  trading  post  was  formed  at  De- 
troit, long  before  the  final  conquest  of  Canada  by  the 
British,  in  \7S9.  After  ihn  Lvem,  the  post  at  Detroit 
was  continued  by  the  conquerers.  The  original  French 
remainedt  and  their  dcscendatita  araltiplied,  and  now 
compose  more  than  a  mointy  of  (be  papuUtiDn  of  the 
territory.  The  remdue  is  composed  of  a  medley  of 
emigrants  from  the  United  States,  Canada,  and  Europe. 
The  manners  of  the  people  arc  mild  aiidAfTable.  Edu- 
cation is  nci!;lecled,  and  literary  information  confined  to 
a  few.  The  people  who  inhabit  Michigan,  are  the  most 
detached  portion  of  the  inlubitants  of  the  United  Statea ; 
their  external  intercowse  is  very  limitedt  which  perhaps 
SQperlndtieee  an  IndlffBrence  fiir  those  tnteileetual  en- 
dowments which  confer  marked  superiority  on  those 
who  possess  their  advantages.  Extended  and  approxi- 
mating f>opulation  will  remove  this,  and  many  other 
evils,  againai  which  our  frontier  inhabitants  have  to 
contend. 

The  only  town  yet  formed  in  Michigan  worthy  of 
particuhur  descriptuWiia  the  city  of  Detroitf  which  is  situ* 
ated  in  Wayne  county,  and  sunds  upon  the  right  bank 
of  the  strait  or  river  of  the  same  name ;  N.  Lat.  49*  ly 

36* — W.  Long,  from  \Va«hin;^ton  City  36'— or  82°  36' 
W.  from  Greenwich.  Detroit  contains  about  200  dwell- 
ing houses,  and  about  1200  inhabitants;  a  number  of 
taverns  and  storfsa ;  one  chuicb.  a  court-bouse  and  jail, 
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aod  an  academy.  Tbe  site  of  the  city  rises  by  a 
acdiviqr  bom  tbe  rivar  to  tbe  roaio  street,  sod  thenc  ex- 
tends  twckwardt  level«  or  mj  gwOf  teUing.  Being  the 
entrepot  between  the  United  States  and  Canada*  and  the 

interminable  Indian  country  in  the  interior  of  the  conti- 
nent, a  inilitaiy  an  1  n  ival  posti  and  the  scat  of  territorial 
governmenti  more  activity  prevails  ai  Dt^troit  than  could 
be  expected  from  its  remote  and  isolated  poaillM.  It 
is  in  reaUljr  a  thming  and  prosperous  town. 

MtuifM  on  tbe  mieva  Raism  in  Munroe  coun^, 
Bruwnstown  abew tlw  tMNiib of  Hiuwi  oi  Erici  and  Ma« 
guaga  10  Wayne  coimtj.  aod  Mount  Ctemena  in  Ma- 
comb  county,  ha»e  received  the  app  n  tion  uf  to  vn  , 
thou)^h  neither  hare  assumed  adequ^uj  i:npjf.  iiii,e  lo 
Wi  rit  farther  notice  in  this  review 

The  government  of  Michigan  is  that  of  tbe  lirst  grade 
of  ttrritorial  administraiioa.  The  governor  and  two 
judges  adopt  laws,  and  coocenUata  the  legislative  and 
highest  juridical  power  in  themselvct.  By  a  special  act 
of  con^^rtss,  the  [ti  riti  rv  lias  a  dek^jatc  who  sitS  in  the 
houHc  of  I  epre&eiiutivgs,  with  libci-ty  of  debate  without 
power  of  voting.  The  ordinary  minor  subjects  of  judi- 
cial interference,  are  adjudged  by  courts  of  quarter  ses- 
sions, composed  of  justices  of  the  peace,  who  act  in  their 
individual  capad^  in  the  same  manner  as  such  officers 
act  elsewhere  in  the  United  Siatea. 

The  counties  of  Munroe,  Wayne,  and  Macomb,  em* 
brace  nearly  all  tbe  settled  parts  of  Michigan.  The 
county-  of  Munroe  embraces  the  south-east  parts  of  tbe 
territory  as  as  the  river  Huron  of  Erie  j  Wayne  the 
region  adjacent  to  tlie  city  of  Detroit ;  and  Macomb  the 
extent  along  Lake  St.  Clair,  and  St.  Clair  river  ;  each  of 
thoao  counties  extend  indefinitely  westward.  Some 
other  oowties  have  been  named,  auch  as  Sagaana, 
MicluliiiiahiBB^Icchat  iheir  eMeat  and  llNdtt  •»  too 
vague  and  precarioua  to  merit  futber  noOoe. 


By  the  census  of  1 8 10,  the 
waa  made  leae  than  5,000;  thia enamorailioii  wa«»  tiMiv 
ia  no  doubt,  much  too  confined ;  the  terriUNT,  in  August 

1818,  we  are  well  assured,  contained  at  least  10,000 
persons,  notwithstanding  the  very  limited  emigration  in 
its  favour,  and  the  disasters  ot  ihc  last  war  between 
Great  Britain  and  the  United  States,  which  tell  with  so 
much  weight  upon  this  section  of  country. 

The  historical  epochs  in  whkh  Michigan  ii  pardcu- 
iarif  interested,  archie  original  aettlement  bf  the 
French  previoua  lo  mO{  occupatioa  by  tbe  authorities 
of  Great  Britain  to  IT96 ;  its  occupation  by  tbe  United 
St  rc5,  ?rpar.i'iori  from  the  N.  W.  Icrriioi  y,  and  crea- 
tion into  a  tcrniiii  y  bearing  the  pr;  sent  title,  I80i  ;  tie- 
ncrdi  Hull's  invasion  of  Canada,  July  1  Itl),  1812;  baitic  of 
firownstown,  August  4tli,  i&ii;  evacuation  ot  Canada, 
August  7th,  1813 ;  battle  of  Maguaga,  August  9ih ;  aod 
surrender  of  the  citf  ^  Oetroitf  and  territory  ot  Michi- 
gan, to  Qencnl  Brack,  Augilst  IMi,  is  13;  battle  of 
Erie,  and  capture  of  the  British  fleet,  Scptcmhtr  lOth, 
1813;  re-conquest  of  Michigan  l)y  the  Uiiiled  States 
army  under  General  Harrison,  September  30ih,  1813; 
battle  of  the  Tuatnes,  and  close  oi  military  operations  in 
that  quarter,  October  Sth,  1 8 1 3  {  admission  of  a  delegate 
from  Michigan  on  the  floor  of  Congress,  at  the  acaaioh 
of  UI9— SO. 

Wemay  coneltide  this  article  bf  observing,  that  thou  p;h 
the  United  Sutcs'  posts  at  Green  Bay  and  Prairie  du 
Cbien  are,  for  civil  purposes,  put  under  ihe  jurisnictioit 
of  the  government  of  Michi^^in,  we  confined  our  notice 
to  the  peninsula,  properly  so  called,  as  a  ronncxioii  with 
those  distant  places  is  merely  teroporaiy,andmuat«ea«a, 
when  Michigan  Mawnea  iter  rankaa  a  atateof  the  Uni- 
ted Sute& 

D&aaT* 
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MICK.LE,  William  Jcilius,  celebrated  as  the  tran- 
slator uf  the  Lusiad  of  Camocns,  was  born  in  1734,  at 
Langholm  in  Scotland,  and  was  the  son  of  the  minister 
of  the  pariah,  Alier  receiving  a  good  education  at  the 
High  School  of  Edinburgh,  be  went  to  London  in  1763, 
and  canieil  wiih  him  his  poem  "  On  Providcnct," 
wtiich  i^aiiicd  him  the  friendshi|)  of  Lord  Lyitleton. 
He  was  then  employed  as  corrector  of  the  Clarenil  in 
press  at  Oxford,  and  in  1767  he  published  his  poem, 
called   The  Concubine  !" 

Hia  great  work,  the  translation  of  the  Lusiad,  was 
printed  io  \Ttit  Mid  contained  an  account  AT  tlio  P«r- 


MIC 

tu^ucsc  conquests  ii>  India,  a  life  of  Camocns,  and  a 
disscriaiioo  on  the  Lusiad.  io  1779  he  wut  appointed 
secretary  to  Oovernur  Johnson,  when  he  received  thv 
command  of  the  Romnc|r,  and  he  waa  itk,  at  Liabeo  aa 
government  agent  for  pnaOB.  In  that  capital  he  waa  IT- 
ceived  with  much  attention  as  the  tmnslatvir  of  their  g;rcat 
poet,  and  was  admitted  a  member  of  the  Ruyal  Aca- 
demy of  Lisbon.  Here  he  wrote  his  poem  tA  '  Aliia- 
da  Hill,"  an  epistle  from  Lisbon.  Having  -acquired  some 
property,  he  returned  to  England,  and  settled  at  Whitby, 
near  Oxford,  where  he  died  in  the  year  1769.  Hi* 
poema  ware  puldiihed  in  irM^  fai  one  voluaae,  4tOk 


MICROMETER. 


Tna  word  Miobouktcb,  from  the  Greek  words  tu*ft%, 
amall,  and  tur^,  a  measure,  is  the  name  given  to  an 
hwtrument  for  measuring  small  angular  diatanceain  the 
heavens,  or  smsll  rectitinesl  spsces  of  any  kind. 

The  micrometer  was  invented  by  our  coimtryman, 
Mr.  Giscoi^-nc,  about  the  year  1640-1,  at  which  time 
he  drew  up  an  account  of  it  in  a  letter  to  Mr.  C)ut;lurc(l. 
It  consisted  of  two  pieces  of  brass,  ground  to  a  very 


fine  edge,  and  their  edges  were  ma(!c  to  approach  to 
or  recede  from  each  oOirr,  by  a  mcchaiucal  contrivance* 
Mr.  Gaacoigne  bad  made  use  of  it  for  several  jrean 
in  measuring  the  dismetere  of  the  moon  and  ptanetUi 

in  aiccrtainin};^  distances  at  land,  and  in  many  nice 
astroiioniical  obscM  aiioiis.  According  to  Mr.  R.  Town- 
1  y,  into  whose  hL,t)!!5  one  ol  these  micrometers  fell,  « 

foot  could  be  divided  into  40,000  parts.    Mr.  Gaa- 
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coigBB  had  prepared  a  Treatiie  «f  «pties  for  the  preiaj 
bat  be  wae  billed  daring  the  civil  wars,  in  the  aenice 
«r  Charlea  I.  The  MS.  of  this  treatise  was  nerer 
found 

It  appeal  *  from  Ilia  Ephemerules  ol  the  Martjuis  of 
Malvasia,  published  in  1562,  that  he  employed  a  net  of 
silver  wire  in  the  focus  of  the  eye-glass  of  his  telescopcsi 
Ibr  meajiiiring  the  diameters  o(  the  pUmeUj  the  dia* 
ttoce*  of  the  fixed  aterai  and  for  taking  en  aceatate 
drawing'  of  the  Innar  spots.  He  bed  alio  a  contrivance 
for  turning  this  net  in  the  focus  of  the  telescope,  in 
order  to  cause  the  5ijr  lo  move  along  one  of  his  wires, 
and  he  obtained  the  ;u)f?ular  distance  of  the  ■wir<  s,  by 
counting  the  number  of  seconds  which  a  star  re<|uired 
to  pass  over  one  of  the  intervals  of  his  net. 

In  the  year  1666,  Meaara.  Aucoot  and  Picardi  with- 
«at  knowing  any  thing  of  the  ndcroawterof  Oaicoigne, 
published  the  description  of  a  micrometer,  which  coH' 
sisted  of  silver  wires,  or  fibres  of  silk,  which  were  open- 
ed and  shut  by  means  of  a  screw. 

The  micrometer  was  sooo  pretty  generally  intro> 
duced  among  the  instruments  of  an  observatory,  and 
underwent  great  improvements :  .New  forms  of  it  were 
invenicd  ;  and  by  the  successive  labours  of  astronomers 
and  eiMidanst  it  bee  been Immght  toe  very  high  degree 
of  perfectfoa  These  variooa  inapravenienia  and  new 
forms  of  the  inicrometer,  will  be  deacribad  Wider  the 
following  nine  chapters. 

I,  On  fixed  micrometers  with  an  invariable  scale. 

II.  On  Wire-micrometers,  in  which  the  wiiei'are 

ricd  end  abat  mechanieall/. 
Wire«ttieremeters,  in  which  the  wlrea  are 

opened  and  shut  optically. 

IV.  Un  Double  image  micrometers,  in  which  the 
lenses  or  ntirrora  are  opened  and  abut  inecba* 
nically. 

V.  On  DiNible  Image  micrometers,  in  which  the 

lemcai  or  adrror%  or  priamai  are  opened  end 
dmt  epdeallf . 

VI.  On  Angular  or  Position  micrometm, 

VII.  On  Lucid  disc  micrometers. 

VIII.  On  D  jubly  rt- fi actinj";  micrometers. 

IX.  On  Micrometers  for  microscopes. 

Chap.  h—0»  ftctd  Meromttert  vtUh  an  ImtarlaiU 

Aenfa;. 

Tm  earliest  micrometer  of  this  descripiion  that  ap* 

pcirs  to  have  been  used  by  astronomers,  was  consinict* 
ed  by  the  celebrated  Huygens.    In  the  focus  of  the 
cyc-glass  of  his  telescope,  he  fixed  a  brass  plate  with 
a  circular  aperture  a  little  less  than  that  of  tiic  cyc- 
glMB.    He  measured  tlie  angle  subtended  by  the  dij- 
wHter  of  tbia  circle»  by  meaaaring  the  lime  of  »  star's 
pasaage  over  it,  widch  he  Ibond  to'  be  ir|  mlnntra. 
H»  ih(  ■>  prepared  two  or  three  long  and  slender  brass 
pUtes   ul   Vinous  breadths,  whose  sides  were  rcry 
."M-'aitiht,    and  convcrjjcd  very  gradually.      In  iislni^ 
tieso  pliiies  to  measure  the  diameter  of  a  planet,  he 
&i(]  one  of  them  through  two  slits  in  the  opposite  sides 
•f  (Im  tabc«  ao  that  the  plane  of  the  long  platea  touched 
the  plane  of  the  circular  apertare«  or  field ;  end  he  then 
observed  in  what  part  of  the  plate  the  breadth  of  it 
just  covered  the  whole  planet.    By  taking  this  breadth 
between  the  j-.oints  of  a  pair  of  fine  coiiii)asscs,  and  by 
comparing  it  with  the  diameter  of  the  aperture,  he  ob- 


tained the  apparent  diemater  of  die  ^anet.  Sir  Isaac 
Newton  has  remnrfccdt  that  the  diameters  of  the  ph- 
neta  are  always  aomewhat  bigger,  when  measured  in 
this  way,  than  they  (uiglit  to  be.  This  erh>r,  however, 
might  have  been  corrected  by  using  long  tapering  slits 
in  place  of  plates. 

A  fixed  micrometer,  or  reiieulumy  for  determining 
the  relative  places  of  stars,  was  invented  and  need  bjr 
M.  Caaaini.  It  consists  of  four  hairs  abtC  4^  «  f,  g  h, 
(Pbte  CCCLXXV.  Pig.  I.)  crossing  one  another  at 
right  angles  in  the  focu-s  of  the  eye-glass  at  the  same 
point  I,  so  that  the  two  fimt  are  inclined  45*  to  the  two 
labt.  The  telescope  is  then  directed,  so  that  the  pre 
ceding  star  may  appear  upon  the  hair  a  6,  and  is  then 
turned  about  its  axis  till  the  atar  moves  along  a  b.  The 
time  of  the  firat  star's  arrival  at  the  centre  <,ia  then  noted 
by  a  doeht  and  likewiae  the  time  of  the  anbsequent  aui 's 
arrival  nt  the  perpendicubir  hair  e  d.  The  interval  be 
tween  these  times,  converted  into  degrees  and  minutes,, 
is  the  difference  of  the  right  ascensions  of  the  two  stars 
In  order  to  find  the  difi'ercncc  of  their  decluiatiuns,  the 
times  of  the  subsequent  star's  arrival  at  the  points  k  and 
/  of  the  ubHque  hairs  e  fy  g  kf\»  noted.  The  half  of 
the  interval  between  Uiese  timeai  Is  the  time  io  wbitdi 
it  describes  /  m,  or  «  it,  whiclb  coovnted  Into  degraea 
and  nhiutes,  gives  the  anguhr  diitmce  Im  t  and  (Ma 
being  diminished,  in  the  ratio  of  the  radius  to  the  co- 
sine of  the  star's  declination,  gives  the  value  of  m  i,  the 
diflference  in  declination  of  the  two  stars. 

This  reiiculom  was  much  improved  by  our  eminent 
COOntljioant  Dr.  Bradley.  In  oi^er  to  avoid  the  incon* 
vanience  of  tarung  the  teleacope  about  its  axis,  he 
placed  the  ring  a  b  «y  (Phle  CCCLXXV.  Fig.  3.)  of 
the  reticulum,  in  a  groove  cut  in  the  fixed  ring  AOC. 
and  having  confined  it  Isterally  by  three  small  plates  oi 
brass  at  A,  U,C,  he  gave  it  a  motion  round  the  axis  nj 
the  tube  by  the  endless  screw  OEP,  wot  king  in  a  lootli- 
ed  ai  ch  d  e  fixed  to  the  moveable  ring  a  be.  The  hairs 
ghfik  croaa  one  another  at  right  angles  at^  the  centre 
of  the  rings ;  and  whan  the  telescope  is  ao  ptaoad  that 
the  range  of  a  atar  blls  upon/,  let  us  suppose  it  to  move 
in  any  line  fg  j  then,  by  turning  the  nut  D,  and  conse- 
quently the  hair/d  about  the  fixed  point/,  till  it  touches 
the  star  at  9,  it  will  then  coincide  with  the  direction  of 
the  star's  motion,  and  then  all  other  stars  will  move  pa- 
rallel (o  it.  In  order  to  find  the  dififerenccof  declination 
of  two  stars,  he  observes  the  times  of  their  arrival  at 
the  edges  of  two  slender  brass  bars|r<0i  g  icfi  fixed  to 
the  ring  a  be,  and  equally  Inclined  to  Its  ifiameter  g  A, 
at  an  angle  of  26°  34',  wlien /l  and  fi  wilt  be  cac!i  one 
half  of /^,  and  t  j':^/  I.  Hence  the  difference  of  i  k 
and  I  n  will  be  cqudl  to  /  m,  the  difi"crcncc  of  their 
heigbtH :  that  is,  the  difference  of  the  times  of  liie  tran- 
sits of  the  stars  over  any  two  bars  i  k  and  /  n  will  l>e 
the  difference  of  their  declination  as  already  explained. 

A  very  atmple'and  useful  micrometer^  Invented  by 
M,  Cavallo,  is  represented  in  Plate  CCCLXXV.  Fig. 
3.  It  consists  of  a  thio  aad  narrow  slip  of  mother-of- 
pearl,  finely  divided  into  300dth  parts  of  an  inch,  by  lines 
which  reach  from  one  edge  to  near  the  middle  of  the 
scale.  It  ia  about  the  34th  part  of  an  inch  broad, 
and  iu  tblcfcneas  ia  equal  to  that  of  common  writ-' 
log  paper.  The  aimpleat  way  of  fining  it,  is  to 
stick  it  by  strong  cementt  on  the  diaphragm  or  field- 
bar,  placed  in  the  focus  of  the  eye-glass  next  the  eye- 
The  micrometer  which  M.  Cavallo  adapted  to  a  three 
feet  achromatic  telescope,  magnifying  about  84  times, 
EeS 
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had  C*ch  of  us  d'lyisims  nearljr  equal  lo  a  minute,  aad 
u  |th  pan  ol  »  dintku  could  be  ewimaud  bjr  tbe 
eye,  ii  was  capable  of  m«asuring  angles  within  7^  le- 
Gonds  of  a  degree.  M.  C  •V4tlo  dcierminat  the  vmIim 
of  the  divisions,  by  observing  ihe  space  which  wof 
number  of  divisiuiis  su  utidi  at  a  measurablt;  distance, 
and  computing  iriKonoiiicUtca.iy  the  aitglt:  siU'.'Unded 
by  thai  space-  It  is  pi-t:ter«t>lc,  however,  in  nil  cases, 
lo  aaceriaia  the  angutar  extent  of  inc  field  of  vtev 
by  the  time  of  the  pwsage  of  an  equatorial  unit  and 
10  obicrvc  the  number  oi  divi»ioaa  of  tl>e  miccoaMtar 
vhich  correspond  to  that  an^lc. 

"  This  sini|i:e  initroiiictL-  r  "  says  Dr.  Brc  witcr,  '-ii  \  ci  y 
convrniciit  in  pori  lUic  u  k>co[)<;->  wiiti  i;  the  tyc-|Mccc 
has  ;i  motion  utjoui  it^  axis  ;  i)Ut  in  iclcscopth  sujjjion* 
ed  upud  stands,  wliere  the  eyu-piece  is  moved  by  a 
sack  and  pmiooi  the  slip  of  aiotii«rM>f>pcarl  cannot 
turn  fOttfld  npon  it«  aaia*  andi  conaemiemljri  can  enlf 
menore  angles  In  one  direction.  Thie  diflieuUft  in- 
deed, mi^hi  be  surntountcd  by  a  nicclimical  contri* 
vance  for  turning  the  diaphriigm  about  i's  centre,  or, 
iii'jrc  simply,  by  givinj;  a  mutiuu  of  roi.iiio:i  to  ilic 
tube  which  contains  the  first  and  sccund  eye  gla3<ics. 
As  such  a  change  in  the  eye-piece,  howcvt  r,  is  often 
inconvenient  and  difficult  to  bo  aiade»  Mr.  Cavallo's 
nricrameter  baa  tbia  great  disadvantage!  that  it  cannot 
lie  used  in  reflecting  telescopei,  or  in  any  aebroaaatic 
telescope  where  tbe  adjustment  of  the  eye*pteee  is  ef- 
fcctcd  by  rack-work,  unless  the  structure  of  tlicsc  in« 
strumeius  is  altered  for  the  purpose  AtiDitier  liisjd- 
vantiige  of  iliib  micrometci-  arises  from  the  ulip  of  in.i- 
iber<of-pearl  passing  tltrou!;rh  the  centre  ot  the  field. 
Tlie  ^lora  In  the  focus  uf  the  eye-glasi  ia  broken 
ioto  two  parts»and  the  view  is  rendered  atiU  more  an* 
pleasant  by  ihe  inequality  of  tbe  «egment9  into  which 
the  field  ix  divided.  In  addition  to  tlie  ;.  "i-  i  I  vantages, 
;hc  different  divisions  of  the  mjcroiiietf  i- as  e  at  unetjual 
distances  from  the  cyc-t;fiss  which  views  tlicni,  and 
therefore  can  neither  appear  equally  distinct,  nor  sub- 
tend equal  angles  at  the  eye." 

in  order  to  remedy  iheae  inconveaiencas«  Or.  Brew* 
«ter  was  led,  in  Wa,  to  contrite  tbe  circular  moUier- 
of.pearl  nticrometer,  which  is  free  of  all  these  disad- 
vantages, and  has  likewise  the  benefit  of  a  kind  of  di- 
iHgonal  scale,  increasing  in  accuracy  witli  the  anisic  to 
be  measured.  This  micrometer,  which  he  iias  often 
used,  both  in  deiermiiiiii^  small  angles  in  the  heavens, 
and  such  as  are  subteiuleH  by  terrestrial  objecta*  ia  re- 
presented in  Plate  CCCLXKV.  Pig.  4.  which  exhibiu 
its  appeavance  in  the  Cscusof  the  first  cyc-i;la«B.  The 
t>lack  ring,  which  forms  part  of  the  figure,  is  the  dia« 
phragm,  and  the  rcnuininj;  pirt  is  an  arinular  portion 
of  mother-'if-pcarl,  havin.k;  us  interior  circumference 
divided  into  160  equal  parts  The  mothcr-of-pcarl  ring, 
which  appears  connected  with  the  diaphragm,  is  coin- 
pletelf  separate  from  it,  and  b  fixed  at  the  end  of  a 
brass  Mjc,  which  is  made  to  move  between  tbe  third 
eye-glass  and  the  diaphragm,  so  that  the  divided  cir- 
cumference may  be  placed  cx.icily  in  the  focus  ul  the 
l^lass  next  the  eye.  When  the  niicronu-ter  is  thus  fil- 
f  d  iiiiti  the  ti-lcscopc,  the  anijlc  suhtrnded  by  '.he  u  holc 
field  of  view,  or  by  the  diameter  of  the  innermost  circle 
of  the  micrometer,  must  be  determined  either  by  mea- 
sttringa  base,  or  by  the  passage  of  an  eqqatorial  star : 
and  tbe  anglea  subtended  by  any  number  of  dtvisioos 
or  riegtecs  will  be  bond  by  a  table  censtrueied  in  the 
bllowing  msmier. 
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lerior  circumference  of  the  mkroawter  scale,  and  let 

M  n  be  tlie  object  to  be  measured.   Bisect  the  arch  ai 

»  In  A,  and  draw  C  ai,  C>t>  C  «    The  line  C  /I  will  be 

at  right  angles  tt»  aie,  and  therefore  m  n  wili  be  twice 

the  sine  of  half  the  arcb  m  fin.   Consequent  ly  Ait : 

as  HZ  Red  s  Sine  of  i  m  /»  n >  ht  rt  fare  n*  n  X  Rmiin. 

.  .  „      ,  ■•in  4  i/i  /i  n     .  _  , 

j  m  flnxAo,  and  m  fi  n~  X  -VB  ;  a  furma- 

la  by  which  the  angle  anbtandcd  by  tbe  chord  of  any 
number  of  degrees  nuy  be  easily  found.  Tbe  first  part 

of  tbe  formuia,  eti.      i^-t^  b  coniiani,  while  AB 

varies  with  Uie  sise  of  the  micmmctir,  and  wt;ii  the 
magniiying  power  which  is  iipplicd.  iir.  fi.  tkii.ref<>re 
computed  the  lbll«wing  Table,  containing  tbe  value  of 
the  constant  part  ot  tke  formula  ibr  every  degree  ur  di- 
vision uf  (he  scale. 


3 
t 

i» 

C  iiisiaiit 
|)«rt  f>f 

Kiirraula 

?  1 

1 

C.iii»tiiiit 
pjir^i  1 

1 

5  1 

i 

2  1 

■ 

I 

C'cm  •  .t' 
part. 

1 

p»i  . 

I 

.0087 

46 

.n  -7  : 

a 

.71j3 

1  36 

.9273 

■i 

.m\ 

47 

3j<ir  i 

\H 

.7193 

IJ7 

.93  'i 

3 

.026*3 

48 

.4«/67  j 

93 

.7254 

1  .'>a 

.'Jjiu 

4 

.y>i\'J 

4a 

4147  1 

i>4 

.7314 

I3J 

.9367 

S 

.04  i6 

5J 

.4226 

95 

.7j73 

140 

.9iJ7 

6 

.Oiii 

51 

Aj  >3 

7%,l 

141 

.9426 

7 

0610 

S3 

.4384 

■J  7 

.7  490 

143 

.9455 

8 

.06*8 

5  J 

.1462 

98 

.7a47 

143 

i »  3 

9 

.0785 

,,4 

.4540 

sl9 

,ro  ;4 

144 

.95  1  1 

1  > 

03 'J 

55 

.4617 

lU) 

.7:i60 

145 

1 1 

.O'iSi 

56 

.4ai>j 

lol 

.7716 

i46 

.9563 

^i 

.|.J«5 

>7 

.4771 

1  12 

.7771 

147 

.9588 

\s 

.tl32 

58 

.4348 

io3 

.78^6 

148 

.96  Ii 

u 

.UIJ 

59 

.4*3  i 

i.H 

.7880 

149 

.9636 

Ii 

.1305 

60 

.JOOJ 

1.J5 

.7934 

150 

.9659 

16 

Mti 

61 

.5075 

■  05 

.7J86 

i5l 

.9681 

i7 

.1478 

6.! 

.5  1  50 

107 

.803J 

I5'3 

.9703 

IH 

.1564 

63 

.53J5 

t08 

.8J90 

153 

.9724 

i9 

.163  ) 

64 

.5394 

.8141 

154 

.9744 

.  I7d6 

65 

.5373 

1  lo 

.8l9i 

155 

.9763 

il 

.183^ 

66 

.5440 

.11 

.8241 

156 

.9781 

i-2 

.U08 

67 

.5519 

1 1 J 

.tii9'> 

.^jr99 

68 

.iyii 

1  13 

1 

9816 

.i.)79 

6J 

5b64 

1  14 

[yj 

,'04  J  J 

is 

.3164 

70 

573i 

1  ii 

.8434 

■  O'i 

.984tt 

.3J3  ) 

71 

.5!i>l7 

116 

.8480  1 

161 

.9863 

333  V 

73 

.5878 

I  17 

.8526  1 

163 

.987r 

as 

•iMJ 

73 

.5J4d 

i  18 

.8573  ; 

163 

.989u 

.35  )4 

74 

.6018 

I  IV 

8616 

164 

.99^3 

3  J 

.3588 

75 

.6J83 

120 

.866  ) 

:65 

.9914 

3( 

3i>7J 

76 

.6157 

•  21 

-8704 

166 

V'.)2j 

ii 

.3756 

77 

,6325 

i23 

.8746 

1  .7 

.9i*3o 

ii 

.3S40 

78 

.6293 

123 

8788 

168 

.9945 

Jt 

.irii 

T) 

.6361 

1^4 

883  J 

-9954 

.15 

.30.  )7 

HO 

6428 

iti 

.flsro 

iro 

.9963 

36 

.10*  J 

8i 

.64^4 

138 

.8910 

171 

.9969 

37 

.173 

82 

656) 

127 

3949 

173 

.9976 

38 

.3356 

6;>26 

128 

.8  38 

173 

.9981 

3a 

3333 

84 

.66J  1 

1-3  J 

74 

.99M6 

4i» 

.34-30 

85 

.6756 

13  < 

9063 

175 

.1990 

41 

.3503 

in 

.68  20 

1  >l 

.91  10 

176 

.•'':>94 

43 

.3584 

87 

.6'<8  J 

|I33 

.9135 

177 

.-IV  96 

43 

.3665 

88 

.rii)47 

.33 

.-'171 

178 

9998 

44 

.37i6 

8:) 

.700J 

134 

.93  5 

179 

l.oooo 

4» 

.Stir 

90 

, 

13* 

i  9aao 

•  Id 

1  OtJO 

Digitized  by  Google 


MICBOMETI$B. 


S9I 


A  nriet  of  nileroin«ter«,  principally  Ibr  the  purposes 

of  mici tiscopiLal  ijbb>. i'\ .iiiuiis,  wtrc  cuiistructcd  by  the 
laic  Mr.  Lovtiiiry  ol  Si>UE.hwark,  wilh  a  degree  of  deli- 
cucy  and  accuruty  which  *a«  never  bclorc  i  quailed. 
Tlicy  consivicd  of  glassy  iraryi  and  silver  scaicsi  on 
which  are  drawn  panllet  lines  from  ib«  lOlb  to  ihe 
li^ujOdth  part  «ff  an  ineb. 

Mr.  Bartoo  of  Ui«  miirt,  ««!)  kaowQ  for  bit  nie- 
chanical  ingenuity,  has  carried  ibe  an  of  dividing  mi* 
cromttricul  scales  to  the  hi>;hcst  degree  ot  perUciion. 
The  engine  winch  he  ii^»es  was  given  to  him  oy  Ins  lute 
fitihti -Lii-kw,  ihc  Celebrated  Mi.  Harrison.  It  was 
constructed  by  Mr.  Harrison  himself,  and  its  merits  de- 
pend cbicfljr  on  the  beauty  and  esccilcnce  of  the  screw ; 
die  sppirattti  br  entting  which-  by  ea  excellent  inclin- 
ed pnnetalso accompanied  the  engine  The  plate  in  the 
•crew  la  not  divided  higher  than  'iUOOdlh  p:irta  of  an 
inch;  but  Mr.  Burion  has  arawn  divisions  on  t;las»,  so 
minute  as  the  lo,()(iodth  part  of  an  inch.  In  drawing 
lines  of  2000  in  an  inch,  Mr.  Barton  often  leaves 
out  one  tine  by  design ;  and  one  of  the  greatest  proofs 
of  the  stabiJiqr  of  the  engine  is,  that  after  having  taken 
off  the  brus  ttbUt  witli  the  work  tipoo  it,  when  the 
ominlon  i»  distinctly  perceived,  Ae  con  miorv  ir  i« 
place,  and  introduce  the  Omt  wAAeiir  Ire  6HHg  dMbiguM- 
ablr  from  the  rr»t. 

For  farther  informaiion  on  fixed  njicrometers,  see 
Huygen's  Si/»fcma  Haiurni^  p.  82.  Cassini,  J^hil. 
Tram.  No.  2o6.  Smith's  Ofitle;  vol.  ii.  p.  342.  Ca- 
vailo,  FMi.  Trana.  179 i,  p.  983.  CetftUa'a  Mu.  PAUv- 
tofiky,  vol.  iii.  PMi.  Mtg.  vol.  x%\*  p.  98.  Brewster^ 
T^eHit'if  on  yew  PAUotopfsical  Jn^crummta.  p.  18.  Btr- 
noutii,  Mem  Acad.  Berl.  1773,  p.  193.  Watt,  iu  the 
Alfii*Hrf*i*4«M«^lMl/eiinM^voLiLp.  ISt. 


CHAP.  U. 

Cm  Win  Mieromelert,  in  which  the  Wbret  or  Wlkrtt  art 
ofiened  and  »hut  mechanieaHy. 

Tji  the  original  mirroractcr  of  Mr.  Gascoigne,  two 
nieullic  edges  were  made  to  separate  from  and  ap- 
pniach  one  another  j  and  when  his  ioatrument  was 
shown  to  Dr.  Hooke,  be  Immediately  suggested  the 
SU'istiiuiion  of  Rne  wires  in  place  of  the  edgci  of  ine> 
tallic  plates,  and  they  have  accordingly  been  retained 
in  almost  all  the  siibsequ<  lu  l<irms  of  the  instrument. 

The  wire  micrometer,  as  consti  ucitd  by  Messrs.  Au- 
aoui  and  Picard,  underwent  various  impiovcmeius  in 
the  hands  of  Dr.  Bradley  and  other  astronomers,  and  in 
our  article  .\sTnoKOMTt  we  have  Kiven  a  drawing  and 
dirscription  of  one  of  the  most  improved  kind,  as  made 
by  Mr.  Tioughion. 

In  nil  Miicromciers  wilh  movcnhle  fi'ires,  their  sepa- 
ntioii  ati(|  .ippruach  is  efT'  ctL-d  hy  metinb  of  a  screw 
with  aWoKt  MX)  thrends  in  an  inch,  and  us  every  revo- 
lution of  the  screw  is  again  divided  upon  a  circular 
plate  into  rrMtht  of  an  inch,  the  lo,0  .6dth  part  of 
•n  inch  may  be  perceived  in  the  number  ol  the  wires. 
Sometimes  the  screws  are  made  with  9t)0  or  even  90O 
threads  in  an  inch,  with  the  view  of  giving  additional 
di  ticacy  to  the  scalcvi'Ut  in  cascsof  this  kind  the  threads 
are  so  niiruitc,  that  they  bsvenot  the  requisite  strength 
(or  a  raicmmeier. 

The  douhic  screw  of  Mr,  Huntrr,  vhirh  we  have  al- 
rendy  deeeribcd  in  ear  nnide  MncaAirios,  fundshes 


m  iridk  the  means  of  obtaining  a  very  slow  motion  in 

the  moveable  wires  by  means  of  two  screws,  »viih  dif- 
ferent numbers  of  tni  eads  in  an  inch,  the  effect  being 
the  same  us  if  u  single  screw  was  employed,  having 
the  size  of  its  threads  equal  to  the  difference  of  the  sise 
of  the  threads  of  the  two  screws. 

The  very  same  contrivance,  with  a  slight  modiliea* 
tioot  has  been  proposed  by  M.  Prony,  nnder  tlie  name 
6t  the  noniu»  tcrew,  for  the  purpose  of  moving  the  wires 
of  micrometers.  It  is  represented  in  Plate  CCCLXXV. 
Fig.  6.  when  A  B  is  an  axis  divided  into  three  parts, 
a6.  cdf  ef.  Tlic  screws  upon  the  parts  o^,  ef.  have  the 
same  number  of  threads  in  an  inch,  and  pass  through 
two  female  acrevs  in  the  fixed  supports  C,  D.  The 
ule  AB  moves  horinomally,  and  any  part  ef  its  axis 
describee  at  each  tarn  of  the  handle  Ii,  a  space  equal  tO 
the  distance  between  the  threads.  The  middle  screw  ed 
has  a  ijre  Jter  or  lesser  number  of  threads  in  an  inch  than 
ab  or  cf,  tlie  difference  between  the  two  being  us  small  as 
we  chuse.  It  passes  through  a  female  screw  M,  which 
carries  the  DM)  veable  micrometer  wire, and  the  piece  M  is 
prevented  from  tuniing  by  a  groove  in  CD,  in  which  its 
lower  extremity  is  guided.  The  screw  M  thereibre 
win  be  carried  backwards  towsrds  H  by  the  screw  ed 
more  or  less  rapidly  than  it  advances  forwards  ^ong 
with  the  axis  AB,  arcurdinji;  as  the  number  of  threads 
in  cd  lb  less  or  greater  than  those  in  ab  and  ef.  Tlic 
threads  in  the  screws  ab,  tf^  may  be  of  any  magnitude, 
as  the  piece  M  advances  or  recedes  in  virtue  of  their 
difference.  It  is  found  diibcaltio  practice  to  make  the 
two  screws  ab,  so  equal  that  they  experience  no  re> 
sisiancc  in  the  p  iri-i  (.!,  I)  ,  I)ut  one  of  the  two  may  be 
suppressed,  it  supjjlied  by  a  simple  axis,  which  is  in 
fiict  reducing  it  exactly  to  .Mr  Hunter's  screw. 

The  fibres  for  micrometers  have  generally  been  silver 
wires  drawn  to  a  great  degree  of  fineness.  Muscbeo- 
broek  informs  oa,  th«t  so  artist  of  Nuremt>erg  drew 
gold  wire  so  fine,  that  SOO  Inches  of  it  only  weighed 
one  grain  ;  but  he  does  not  slate  by  what  means  It  was 
made.  In  177s,  Felix  Fontana  recommended  the  spi- 
der's web  as  a  substitute  for  silver  wire,  and  he  is  said 
(though  we  suspect  an  error  in  the  statement)  to  h  ive 
found  them  so  small  as  the  8000th  part  of  a  line.  The 
use  of  the  spider's  web  was  introduced  by  Mr.  TRHigk* 
tan,wbo  found  it  to  be  so  fine,  opaque,  end  elastic,  as  to 
answer  all  the  objects  of  practical  Mtronomf .  He  has 
found,  however,  that  it  is  only  the  wtretrher,  or  the  long 
line  that  supports  the  web,  whi:  !j  pos  essci  these  valu> 
able  properties.  The  facility  wiiii  winch  fine  g  I  MS  fibres 
cat)  at  all  times  be  obtained  induced  Dr.  Brewster  to 
recommend  them  fur  nvicrometrical  fibres,  and  some  of 
those  which  he  employed  were  shout  .r)^^  of  an  lock 
in  diameter,  bisected  hmgitudbially  with  «  6ne  trsne- 
parent  line  about  the  Sooodth  of  an  inch  In  diameter. 
Dr.  Brewster  somi  time  f.  ciiiptov?d  threads  of  rrielted 
sealing  wax.  Mr.  W  .liace  has  more  recently  recom- 
mended the  fibres  of  asbestos»  whlch  Can  be  obtained 

to  any  dc(;ree  of  fineness. 

The  formation  of  micrometrical  fibres  has,  however^ 
been  brought  to  n  bigb  degree  of  perfection  fay  Dr. 
Wollsston,  who  has  dncevered  «  method  of  making 

them  of  any  dep^ree  of  fineness.  Along  the  axis  of  % 
cylindrical  mouitl  he  plai  ed  a  small  platinum  wire,  ^nd 
then  filled  the  mould  with  melted  silver  The  silver 
was  now  drawn  out  till  it  was  about  the  30Odt)i  part  of 
an  inch,  for  esnmptetfa  diameter,  and  it  i^  manifest,  that 
if  Ae  platioum  win  was  -^th  ef  the  diameter  of  the 
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silver  wire, before  the  oper.^iion  of  drav*in(j  commenced, 
itmu»tbe  ^^Vv*^^  ot  an  inch  in  diamclcr  when  the  sil- 
ver wire  is  -j^dth.  In  this  sute  the  silver  wire,  wiiti 
(be  pUUoom«Q«  iocioM»d,  is  bent  into  Ui«  form  of  ai« 
letter  U,  miking  «  book  «t  neb  oC  its  endSf  eod  in  tbia 
state  il  is  susp«Dded  by  a  gold  wire  and  dipped  in  liot 
nitric  acid  or  Miiuibrtis.  The  silTer  is  now  dissolTcd 
bj  the  nitric  acidf  except  at  its  exiremiuc^i,  and  the 
platinum  wire  remains  untouched  by  the  acid.  The 
hooks  at  the  cod  of  the  wire  retaining;  the  silver  served 
to  nuke  the  plalinum  wire  visible.  Bj  this  ingenious 
method  he  ea^jr  obtained  plaiioam  wires,  or  gold 
wires  of  ssVtg  or  en  inch  in  dkmeter,  eiid,  with  a 
little  atteniion,  he  lormed  them  so  lllksUesihe  X3«9s^'> 
pan  of  an  incii.  The  single  lens  micrometer  by  which 
Dr.  Wolla&loii  mcKsurcd  ihi.-  diLtmeter  of  these  fibres, 
will  be  described  in  Chapter  IX. 

Micrometrical  fibres  may  be  placed  to  delicate  parallel 
grooves  formed  oo  the  disphngm  of  Iho first  eye  glass, 
nod  fixed  an  tbeir  places,  for  tonpenffpnrpoeeei  if  n 
thin  layer  of  bees-wax  or  a  drop  of  Tarnish ;  but  when 
Ibey  are  rcqtiired  to  be  kept  at  an  invariable  distance, 
it  is  safer  to  pinch  ihem  to  the  dim)liij.j^m  by  a  imall 
screw  nail  near  the  extremity  of  each  wire.  In  order 
that  the  ftbi  cs  may  be  placed  exactly  in  the  anterior 
Jbcasofthe  eye-glass,  the  diaphragm  should  be  uado 
nMMreaUc  along  the  axis  of  the  cre-iabe. 

See  Townley,  PkU.  Tinm:  No.  85.  Hooke,  PUt. 
Trmt.  ytbr.  vol.  i.  p.  3 1 7.  Hooke 's  PoafAttiMita  IKori's, 
p.  497,498.  lAzs'vb'i  Account  €>/ {iatcoigne*tObt«rwih»n9^ 
in  Phil.  Tram.  vol.  xlvid.  p.  l  .'O.  Auzout  and  Picaid, 
Mem.  Acad.  Par.  S«€  Rozicr.  Bradley  in  Smith's  Ofuna, 
vol.  ii.p.  345,  346  Fontana,  Saggie  delrea!  ,^abineilo  di 
JH^eaedi  ttcria  naturaU  cle  Firtnxe.Rom.  1775.  Prony 
inlitmnnnd  Ucitancoun':!  £»ttit4Ur  la  Comp.  dc  Ma- 
chine t,  p.  IS.  Brewswr's  Treall$e  m Mttw.  PhiL  Inttn' 
m«nf«,  p.  74.  Walkflon,  PhU.  Tmu,  1813,  Part  I. 
Attnterg*  PhUn^ihMl  Jwanutt^X.  p.  S09. 


CHAP.  HI. 

On  Wtrt  MUrometeff  in  tehkh  the  tcaU  i»  verictf,  ar  the 
tVht»  opened  and  ehut  vftttealty. 

The  idea  of  varyinj;  the  magnitude  of  the  meshes  of 
a  net  of  silver  wire,  permanently  fixed  in  the  focus  of 
the  cye-gla9sof  a  telescope,  for  the  purpose  of  meaitur- 
ing  the  digits  nl  eclipses,  seems  to  have  been  first  sug- 
gested by  M.  de  La  Hire.  The  same  idea  afterwards 
occurred  to  the  late  Celebrated  Mr.  Watt,  (as  he  himself 
ioibrmcd  us,)  who  conatrueted  a  sort  of  micrometer  up- 
on this  piinciple  ;  but  he  never  published  any  account 
uf  it,and  did  not  examine  its  optical  properties.  See 
F.dmburgh  Philotaf.hUal  Journal,  vol.  ii.  p.  124. 

The  idea  of  opcninp:  and  shuitinp  one  or  more  pairs 
of  wires  opiicBily,  instead  of  mechanically,  was  hrstap> 
piled  as  a  general  principle  for  micrometers  by  Dr. 
Brewster.  In  bis  treatise  on  Mievt  PMlu^Meat  lattrw 
menttt  be  has  described  Tarlous  micrometers  of  this 
kind,  which  seem  to  possess  properties  worthy  of  the 
ullcnlion  of  practical  as;ronon»ers  ;  and,  if  we  are  not 
misinformed,  one  of  these  tclescopical  micrometers  has 
been  recently  fitted  up  for  use  in  the  Observatory  at 
Greenwich,  at  the  dcdrc  cf  our  cclebrMod  natranomer 
royal,  Mr.  Pond. 

"The  dianiiMerof  Un  aun,  or  any  portion  of  space, 


may  be  comprehended  between  a  pair  of  fixed  wires 
placed  in  the  eye-piece  of  a  telescope,  either  by  a  me- 
chanical or  an  optical  contrivance ;  in  the  one  caMf  Iqr 
varying  the  distance  of  the  wire*  tiU  they  conuin  ex- 
aetlf  the  tolsr  disc ;  and  in  the  other,  by  expanding 
or  contracting  the  image  of  the  sun  till  it  exactly  fills 
the  space  between  a  pair  of  fixed  wires.  Thus  let  SV, 
Plate  CCCLXXV.  Fig.  7.  be  the  sun  in  contact  with 
the  lower  wire  CD,  the  wire  AB  may  be  moved  uito 
the  position  a6,  so  as  to  touch  the  upper  limb  S'  of  the 
sun :  or  if  the  wires  AB,  CD,  are  both  fixed,  we  nutf, 
bjr  incraadnjg  the  magniiying  power  of  Um  telMCOpo, 
expand  the  linage  SV  into  Se,  till  its  Mwth  and  aowh 
limbs  are  in  accurate  eootact  with  the  fixed  wires.  In 
the  first  of  these  methods,  which  has  been  already  ex- 
plained in  the  description  of  the  common  wire  micro- 
meter, llic  angle  huhtcndcd  by  the  sun  is  measured  by 
the  revolutions  of  the  screw,  which  are  necessary  to 
bring  the  wire  AB  from  a  state  of  coincidence  with  CD 
in  the  position  a6  < — In  tbe  second  method,  which  ia 
the  principle  on  whieh  the  new  instrument  b  founded, 
the  anj:;Ie  is  measureil  by  the  chan|»c  of  m3;Mi:fying 
po\¥er  which  is  required  to  enlarge  the  solar  imugc,  till 
its  diameter  is  exactly  ecjuul  to  ilic  distance  between  the 
wires.  Though  the  wires  are  ia  titis  case  absolutely 
fixed,  yet  jthe  angle  which  they  subtend  at  the  observ- 
er's eye  oonUnuiSlj  changes  with  the  magnifiriog  power 
of  tb«teleaeo|ie;  for  if  the  sun  SV  fills  halt  tbe  space 
between  the  wires  AB,  CD,  liefore  tbe  magnifying 
power  n  increased,  the  angle  subtended  by  these  wires 
must  he  equal  to  twice  the  diameter  of  the  sun,  or  about 
6  2  minutes;  and  when  the  solar  image  has  (icen  ex- 
panded to  S«,  the  wires  .\B,  CD,  only  subtend  an 
angle  equal  to  the  sun's  diameter,  or  about  31  minutes} 
to  that  if  this  expansion  of  the  sun's  image  baa  been 
pradaeed  by  a  u^radual  change  in  the  magni^ing  power 
of  the  telescope,  the  wires  must  have  subtended  every 

possible  anplc  bc^w.  f  n  31  and  6.  nnr.iites. 

The  gradual  vjnaiion  of  the  ludguilying  power, 
which  is  thus  essential  to  the  construction  of  the  in- 
strument, may  be  effected  by  dififerentcontrivaaces, — by 
changing  the  distance  between  tbe  tern  pane  of  th« 
achromatic  eye-piecn}  by  aeparayng  one  or  more  of  the 
lenses  of  the  compound  object  gtase ;  or  by  malting  a 
convex,  a  concave,  or  a  meniscus  lens,  move  atn  i  ^  Mic 
axis  the  telescope,  between  the  object  glass  and  us  prm- 
cipal  focus. 

Tile  last  of  these  contrivances,  which  is,  for  many 
reasons,  preferable  to  any  of  the  other  two,  is  represent- 
ed in  riaie  CCCLXXV.  Fig.  8.  where  O  is  the  object 
glass,  whose  principal  focus  is  at  >^  and  L  the  separate 
lens,  which  is  moveable  between  O  and  /  The 
parrilel  rays  R.  R,  converging  to  /,  after  reb-action  by 
the  object  glass  (),  are  iniercrpted  hy  the  lens  L,  and 
made  to  convrr^c  to  a  point  K,  where  they  form  an 
image  of  the  object  from  which  thiy  proceed.  The  fo- 
cal distance  of  the  object  glass  O  has  therefore  been 
diminished  by  the  interposition  of  the  lens  L,  and  conse» 
quently  the  magnifying  power  of  the  telescopctand  tbn 
angle  subtended  by  a  pair  of  fixed  wires  in  the  eye- 
piece, have  suffered  s  r  i  respondlnjj  change.  When 
the  IciiS  is  at  /,  in  coiita,-i.  with  the  object  j^lass,  the  fo- 
cus of  parallel  rays  will  be  about  the  mac^nifying 
power  will  be  the  least  possible,  and  tiie  angle  of  the 
wires  will  be  a  maxitHum  ;  and  when  the  lens  is  at 
so  that  its  distance  from  O  is  equal  to  O /,  the  iocus  of 
parallel  rays  will  be  at/i-«the  magnifying  power  Will 
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be  the  gi  cau  st  possible,  and  the  WJgle  of  ihe  vvircs  will 
be  a  mimmum.  When  tbe  kns  L  haa  any  iniermcUiate 
position  between  /  and  f,  the  msgmiyiog  power  and 
the  ingle  of  the  wiret  have  an  mtermediete  value, 
which  depende  upon  the  diMaDce  ef  the  lent  Atom  the 
object  glass.  Hence  it  appears,  that  the  scale  which 
measures  these  variations  in  the  angle  of  the  wires,  may 
always  be  equal  to  tht  local  length  of  tbe  object  glasa; 
and  it  may  l»e  shewn  in  the  following  manneft  that  it 
is  a  scale  of  equal  parts,  the  changes  upon  the  angle 
being  alwiqra  proportioDal  to  the  Tariaiioo  in  tbe  position 
«f  tbe  noveahte  lent. 

The  poiut  /  being  that  to  which  tbe  raja  incident 
upon  L  always  conrerge,  we  shall  have,  by  the  princi* 
pies  of  optics,  F+I./:  F=L/:LF,  F  beinj;  equal  to 
the  focal  Icngili  oi  the  lens  L.  Now  ii  is  obvious,  itiai 
the  niaguilude  of  the  image  formed  at  F,  ulicr  refisic- 
tioQ  through  both  the  lenses,  will  be  to  the  magnitude 
of  the  image  fermcd  at/ by  the  object  glass  O,  (or  by 
both  lenses  when  L  is  at  ft)  as  LF  it  to  L/i  for  the 
image  formed  at  /  is  the  vlrtnal  object  from  which  the 
image  at  V  is  fonnctl,  at.i:!  lhc  m^rnrt-J'tE  of  the  image 
is  always  lo  the  inaj-n' iiatk  oi  ilic  tjijjcLt  directly  as 
their  respective  distant  ^^^  froui  tuu  i(  hs  Hence  the 
magnifying  power  ot  the  iclciicopc,  when  tbe  lens  L  is 
la  these  two  positions,  is  in  the  ratio  of  LF  to  L/,  con- 
Mqnently  iheangle  subtended  by  the  wires,  which  miut 
always  be  inverself  as  the  niagnifying  power,  will  bo  as 

L/ro  I.F. 

ily  making  Li/ai6,  the  preceding  formula  becomes 

p  A 

F+i ;  Fa* :  LP.    Hence  XF»p-^.    Then  calling 

A  tbe  least  angle  stibtended  bjr  the  witesi  or  the  aogto 
which  they  subtend  when  the  lent  L  la  nt  fi  and  •  tbe 
aogle  which  they  subtend  when  the  laoa  is  at  L  or  in 
anr  other  poaitknt  «•  have  A :  m>I^  i  L/f  that  b 

A  t  •  ^>      m^A+ymmOit  angle  fiir  aof  dii* 

tance  b.  Calling  P  the  gieateat  magnifying  povertMid 
tr  the  magnifying  power  tor  any  distance  it  we  ahall 

ha»ePi»»A:        and  w*^- the  power  far  any 

diitanco  t.   Making  A— 3u,  P»30,F— lo,and  »»o,  I, 
S,  S,  4»  snecessivelTi  we  obtain  from  these  two  fermuhe 
fcaalta  in  the  MlowbgtaUa. 


Different 
values  of 

Calculated  maif- 
MQriag  powers. 

DifFercnoes. 

Calcuhtcd 
anglea. 

Uiflcr- 
euces. 

0 
1 

s 

3 
4 

904MM00 

laatiss 

I8.«e6«6 

I5.384fil 
14.38571 

1.81818 
1.51515 
1.38305 
1.09890 

20' 
33 
34 
36 
38 

3 
3 
3 
3 

Hence  it  appears,  that  when  the  different  values  of* 
are  in  arithn^eiical  progression,  the  angle  a  of  the  wires 
varies  at  the  same  rate,  and  therefore  the  scale  which 
measures  these  aogolar  variations  is  a  scale  of  equal 
pirts.  The  magnifying  power,  however,  does  not  vary 
whb  equal  differences,  and  consequentlj  a  scale  for 
mea^unng  its  variatiooa,  if  aoj  scale  wcte  wanted}  is 
oot  a  scale  of  equal  parts. 


Having  thus  ascertained  tlic  nature  of  the  scale,  we 
shall  now  proceed  to  point  out  ibe  method  of  constructing 
it.  It  ib  obvious  that  tbe  lengtli  of  the  scale  is  arbi- 
trary, and  may  be  made  equal  either  to  the  whole  lo- 
cal length  O/of  the  object  glasa,  or  to  any  portion  of 
it.  If  the  lens  L  moves  along  the  vAolt  length  of  the 
axis  O/,  the  angle  subtended  by  the  wires  can  be  va- 
ried to  a  greater  degree  than  if  the  lens  moves  only 
along  a  portion  of  the  axis;  but  as  this  advantage  may 
be  obtained  by  a  contrivance  hereafter  to  be  described, 
it  wiil  be  ibund  more  conveoient  for  asuronomical  pur* 
poses  to  make  the  letia  moveable  00I7  along  a  part  of 
the  asis,  as  from  L  towards /. 

I^et  us  suppose,  therefore,  that  when  the  object  glass 
C)  is  35  inches  in  focal  length,  10  inches  will  be  a  con- 
venient length  for  the  scale,  and  that  the  telescope  is 
constructed  so  that  the  lens  L  can  move  freely  tiirough 
that  sfKice  reckoned  fromy,  the  next  thing  to  be  deter- 
mined is  the  focal  length  of  the  lens  L.  It  is  evident 
thai  a  lens  of  6  inches  focal  length  will  produce  a  ODMch 
greater  diminution  of  nugnifying  power,  and  ceoae- 
quentty  a  much  greater  inc  rcast-  oporj  the  angle  oftllO 
wires  in  moving  from  /  to  1.  tiiati  a  lens  of  greater  So- 
cal  length ;  so  ihai  the  value  of  the  whole  scale  in  mi- 
nutes or  second*,  or  ibe  increase  in  the  aogle  occasion- 
ed by  tbe  motion  of  the  lens  from /  to  L,  must  be  in- 
veraely  as  the  focal  length  of  the  moveable  lena. .  If 
tbe  an^le  of  the  wires  is  S6  rabntes,  Ibr  example,  and 
If  the  magnifying  power  of  the  telescope  is  diminish- 
ed from  40  to  30  by  the  motion  of  the  lens  from  /  to 
L;  tlien  when  (he  Icn-  ib  .it  L,  the  angle  of  the  wires 
will  be  34'  4  j",  for  J'/ :  40-sa6' :  34' 40*.  Hence  we 
have  a  scale  of  10  inches  to  measure  30'— 34'  40^,  or 

vf,  and  therefore  every  tenth  of  an  inch  00  the  scsle 
will  be  equal  to  5'.3. 

If  we  empkv  a  lens  of  much  greater  focal  lengtbf 
ioas  to  diminish  the  magnifying  power  only  tram  40 
to  35,  ail  1  if  the  angle  of  the  wires  is  29  minutes; 
then  whcij  Uiu  kiis  is  at  L,  ihc  atiglc  of  the  wires  will 
l)c  9"  nearly,  for  35  :  40  =  2'/;  33'  <J'^  And  hence 
we  have  a  scale  of  10  inches  to  measure  2j' — 33*  9", 
or  4'  consequently  every  tenth  of  an  inch  on  the 
scale  eerreapoaiia  to  3'.3.  From  this  it  will  be  maai- 
feu,  that  the  accuracy  of  the  scale  la  increased  by  in- 
creasing the  focal  length  of  the  moveable  lens. 

The  two  preceding  examples  are  suited  to  a  micro- 
meter for  measuring  the  diamaters  of  the  sun  and  moon 
at  their  various  distances  from  the  eanh  ;  but,  in  order 
to  show  the  resources  of  the  principle  on  which  tbe  in- 
strument is  founded,  we  shall  take  another  examflef 
better  adspted  to  this  purpose. 

Let  us  supposic  that  the  pair  of  fixed  wires  subtends 
only  an  angle  of  40",  for  the  pui  |>osc  of  measuring  the 
dis'..ince  between  double  stars,  or  the  diainctcrb  of  some 
of  the  smaller  planets,  that  ilie  icieacopc  magnilicst  200 
times,  and  that  the  lens  L  in  i's  motion  from  /  to  L, 
through  a  space  of  10  inches,  diminishes  the  power  of 
tlie  instrument  to  340 ;  then  when  the  lens  is  at  L,  the 
angle  of  tbe  wires  will  be  50^',  for  340 1  300=  40* :  SO". 
Hence  we  have  a  scale  of  ten  inches  to  measure  40*-* 
50^',  or  10",  so  that  cvtry  inch  of  the  scale  corrcsp:>ii(ls 
to  1",  and  evciy  tenth  of  an  inch  to  6*'.}  1  roin  ibis  it 
follows,  that  the  accuracy  of  tlie  scale  incrcjses  aS  IhO 
angle  subtended  by  the  fixed  wires  diminishes. 

If  it  should  be  Ibttnd  convenient  to  make  each  divi- 
sion of  tbe  scale  oorrespMMt  to  a  greater  variaiioa  in  the 
angle  than  in  any  of  tfie  examples  wluch  we  bava  glreo, 
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it  would  ilicn  l>c  pK.pcr  lo  Hi  .1.  uic  oF  a  vcrnicr  f«r 
6Ubdivi(lin)|f  the  units  ot  the  scaU*. 

In  order  to  show  mora  clearly  the  method  or  coin, 
platiog  the  walci  we  fasv«  rapreiented  a  teleacopc  fur- 
nithed  wlih  a  mfcrometer,  in  Plate  CCCLXXV.  I'ig. 

9,  Vrlicrc  AH  is  the  principal  lube,  \vi;Ii  tlic  ohjuL 
glaii  at  B;  CU  ;<  s<  coiKlai  y  Ui'oc,  nl  (lie  right  liiiid 
extremity  of  whicli  is  fixed  tlie  lei:s  L,  (Fi;^,  8  } 
which  i&  moved  backwards  and  furwarda  with  the  tube, 
hy  the  milled  head  F  ;  and  E  the  eye-piece,  which  i»  ad- 
juated  to  distinct  vision  bj  the  miiled  head  O.  The 
tmall  index  i  projecting;  ftom  the  principal  tube  below 
A,  and  furnished  with  a  vernier  scale  if  necessary, 
points  out  the  divisions  on  the  scale.  Let  it  now  be 
required  to  construct  ihc  scjIc  for  the  '-'tl  Example, 
where  the  lens  L,  by  muving  (roiti  /  to  L,  changes  (he 
power  of  the  telescupc  from  40  to  35.  Havitig  moved 
the  tube  CD  a>  far  out  aa  poasible,  by  the  milled  head 
P»  mark  the  point  of  It  at »  to  which  the  index  i  pointa, 
and  this  will  be  the  beginning  or  zero  of  the  acale. 
Adjust  the  eye-tube  E  to  dtatinct  vision,  and  find  by  ex> 
pcrimcnl"  the  angle  subtends  '  '  \  I  f  fixed  wires:  Let 
this  angle  be  29  minutes.  Move  the  tube  CU  as  far  in 
as  possible  by  means  of  the  nut  F,  till  the  intlcK  >  poiiit-t 
to  m«  and  mark  thia  as  the  other  extremity  of  the  scale. 
Let  tiie  cye'titbe  E  be  again  adjusted  to  distinct  vision, 
and  the  angle  subtended  by  the  wires  again  determined 
expcrifnentiHy  ;  .niid  let  thh  angle  be  now  SS' 9".  In 
order  to  find  the  poirii  of  the  scale  corresponding,'  (o  35', 
>ay,  As  4'  y*,  the  value  of  the  whole  sc^le  is  to  10  iiirhes, 
the  lentilh  of  the  sr:\li-,  so  is  'j"  to  36  hututredlti'i  of  an 
inch,  which,  being  set  from  m  lo  o,  will  mark  out  the 
point  0  as  corresponding  to  33'.  The  space  o  n  being 
divided  into  foor  parts  for  roinuteS}  and  each  minate  into 
many  ditririoM  as  posaible.  the  micrometer  will  be 
ready  for  use.  If  great  accuracy  is  rctjulrcd,  every 
unit  of  the  scale  mi^^hi  be  determined  experimentally, 
by  any  of  the  ui  ii  ids  mctiiioned  in  tlie  preceding  note. 
The  instrun»ei\i  ilius  constructed,  is  capable  of  measur- 
ing angles  only  between  29'  and  33'  9",  and  is  therefore 
^cttUarly  fitted  for  determining  the  diametcra  of  the 
tun  and  moon.  It*  nng^  however,  could  easily  have 
been  extended,  by  lengtherang  the  tube  CD,  or  hy  cm- 
ploying  a  moveable  lens,  of  smaller  focal  lenijth ; — or 
instead  of  one  pair  of  wires,  we  might  use  several  pairs, 
a&  AB,  CD,  a  6,  c  d,  «a,  yi;  (Plate  CCCLXXV.  Fig. 


10.)  so  place  I  tint  only  omc  pair  should  be  in  the  field  of 
view  at  a  time,  aod  that  the  legist  angle  of  the  second 
pair  should  bo  equal  to  the  greatest  angle  of  the  fir^t 
psir«  and  the  Icaat  angle  of  the  third  pair  equal  to  thu 
greatest  angle  of  the  second. 

When  the  micronieiei  h  coiisti  ucici!  on  iliese  p;  i:ici- 
{lies,  it  is  ctrrlainly  free  iVo-n  aliimsi  .ill  lUoic  soniccs 
ot  error  wi:l)  which  tlie  wire  inicrornelcr  is  alfci.ttd 

I  he  impetfections  of  the  screw,  the  errors  arising  from 
the  uncertainty  of  tbt  sero,  from  the  bad  cc  iucriog  of 
the  lensesi  from  the  want  of  parallelism  in  iho  wirest 
and  from  the  minnienesa  of  the  scale,  are  completely 
removed.  N'ay,  if  the  scale  is  funned  by  direct  expe- 
riment's, whriti'ver  errors  may  exisl  in  the  instrument 
ate  acuialiy  cunected;  for  as  tlic  suii[i:e!.  fiuiii  u  liich 
these  errors  proceed  existed  in  the  instrument  during 
tt'ic  furniaiion  ol  the  scale,  they  cannot  possibly  affect 
the  reauli  of  any  observation.  The  scale  is  in  fact  the 
record  of  a  aeries  of  experimental  reaiilts,  and  the  ob- 
servation must  be  as  free  from  error  as  the  experiments 
by  which  the  scale  was  formed.  It  would,  therefore,  be 
of  ^rct  advaii-£i};c,  in  micromeii ical  observations,  lo 
mt.ke  ibc  points  B,  C,  (Plate  CCCLXXV.  Fig.  II,) 
with  which  the  wires  appear  to  come  in  contact,  as  lu- 
m'mous  as  the  objects  to  which  it  is  intended  to  apply 
the  instrument,  or  rather  to  have  a  series  of  reSnlts  for 
objects  of  various  degrees  of  illumination. 

In  the  preceding  micrometer,  the  anf;li  :  a  pair  of 
fixed  wires  is  increased  and  diniimslied  by  ilte  motion 
f)f  a  serf  iid  ohject  glass  alonp  the  axis  ot  the  telescope  ; 
wliilc,  in  the  present  ins:rn nieiil,  tlie  sanation  of  tl)e 
angk  is  vfTcclcd  by  separating  the  two  parts  which  com- 
pose an  achromatic  eye  piece  ;  or,  when  the  eye-piece 
consists  of  two  or  three  lensesj  by  sepsratiog  ^ihc  lent 
next  the  eye  from  the  remaining  lenses.t  If  the  small 
tube,  which  contains  ttic  field-^jlass  and  the  first  eye- 
glubs,  be  pulled  out  beyond  its  natural  position,  the  mag- 
nifying power  of  the  instrument  will  be  increased  j  and 
if  the  same  tube  be  pushed  farther  in  than  its  natural 
position,  the  magnifying  power  will  be  diminished.  It 
will  be  found,  in  general,  that  if  the  tube  already  men* 
tioned  be  allowed  to  moire  over  the  apace  of  foor  meliM, 
that  is,  about  two  inches  on  each  side  of  its  natural  po- 
sition, the  magnifying  power  at  one  extremity  of  this 
space  will  not  be  very  br  from  double  of  what  it  it  at 
the  other  extremity. 


•  In  ordtrtofitul  the  »nKle  subleitdeJ  by  a  pair  of  wir«t  .\R,  CT).  Fip  7,  direct  tlie  tclcucttpe,  the  ubject-glasi  of  which  "n  sufipostJ 
to  br  at  the  point  A,  Fi(j  11,  to  any  iiprij^ht  object  MN,  with  a  pl<in  surface,  [icrprnJiciilar  to  the  axis  of  the  te W»co ji ,  aiul  pliici  ii  at 
a  convenient  distuncc,  50U  feet  for  example,  and  obscire  Uie  space  vi  liich  the  wires  appcur  to  oceiipv,  or  the  points  B,  C,  wliirli  the 
wire*  ace'n  to  cover,  Liking  particular  ore  that  tlie  line  joining  these  points  is  perpciuliciilar  to  tlie  w  Iri  *  Let  die  space  BC  be  i  feet 
2.57  utchei.  BiKCt  BC  in  U,  and  draw  UA  ;  then,  in  ihc  right  angled  triangle  AUB,  we  tiave  AUsMIO  feet,  and  BUaaS  feet  1.236 
inches,  to  determine  the  angle  BAU^  which,  by  the  simplest  am  ot  plsin  trigoiMNneliy,  «iU  be  bttad  lo  be  14^  SOf,  sethal  the  whole 


ai^Ie  BAC,  or  that  subunded  by  the  wrreib  tmll  be  39*. 


— ,  af  tbeoMsaMll,thebwsgeeritiii<hetelisaBp>lsfcrL  „  . 

Hits  Imgtt  wilfba  femed  at  ftVig.  8,  at  a  greater  dlManec  thso  die  |>rincipal 


1^  rays  whieb 


..laebvioua,  however,  that  on  account  of  that 
blldiverKingopoa  the  ob^t  gksa  O,  and  th«i«f.»«  u...  .—.5.  w.»».  j  ,      a,  »  .  k'^'^''  "»••      i"  •■'^•f-* 

fgeiia  /  nence  the  magnifying  power  will  be  greater,  and  the  angle  of  the  wire*  kas,  than  they  would  hare  been  had  the  object  MN 
been  infinitely  distant.   It  is  necesury,  therefore,  to  find  the  corrected  angle  BAC,  so  that  we  may  have  the  real  value  of  that 


whcnlha  teleaeope  is  directed  to  the  heavenhr  bodies.  Let       the  focal  length  of  f)^  Pig.  8,  be  eaUed^t  D  the  distance  of 
objKt  MNt  atteanglelbnndbyexperfHienii  irdieeoneet  aajglei  F the  feeal lemtb  ef  L|  andA  ihsd^tmeeof  thelensLC  

(he  ibeos /.  Then  we  hsre, by  the  prinoiplm  ot  Optla^  the  increase  of  fteri  Isngth.  Cadiag  (bis  valoe  of //'«,  W« 

tafO  ft  Hi— I      and  by  the  principles  of  Optica F  |  |<ni^jySih|.  (ha  new  Tslne  of  LP,  or  I 

LF  t  LV—e :  ir;  that  •«.i;rpj  :  fryjy         :  i^i  s  formula  hom  whioh  the  eowsctcd  angle  r  may  b«  readily  found. 

IAn  instrument  of  nearly  the  laae  kind  with  the  following,  has  been  deacribed  by  Mr.  RzeMcl  Walker,  In  the 
I,  Vol.  xxxviii.p.  IS?*,  aa  an  invention  of  hiaovn.  So  early  an  the  em\  of  the  year  1805, 1  se^t^  >ni4  .1. 

Ofo-piece  adcrometer  to  Hfk  Osngr,  sfdeal  instmment  maker,  Loodon.  In  IB06,  one  of  the  Inst 
kt  and  Adli,  Baabnigh^  Waa  onoiihiadhy  Frefsaior  Ftiiyftir i  andahioetbatti«eithaabtanhi 
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The  eye-piece  micrometer  is  rcpiescnled  in  Plato 
CCCLXXV.  Fig.  12.  wiih  all  the  lenses  in  their  uaiu- 
nl  [)Obiiiun.  The  part  AFG,  containing  the  two  lenses 
A,  C,  u  fixed  to  the  telescope,  and  a  space  is  left  be- 
ti^cp  the  tube  AC  and  the  outer  tube,  in  order  to  per- 
mit tho  tnofotble  pert  of  tli«  eye-^ece  to  get  aufi* 
cientljr  near  to  the  lens  C,  and  alio  to  a  toffident  dJt- 
tince  Trom  it.  The  other  tube  DB,  containing  the  field- 
giais  D,  and  ilie  fn-bt  tjc  j^lass  B,  is  moved  out  and  in 
by  a  rack  aiitl  piuion  E.  'I'hc  sc;;lc  is  engraven  upon 
the  upper  suifuce  /  n,  and  the  divisiuos  arc  pointed  out 
bjr  the  index  of  a  vernier  placed  at  the  extremity  m  of 
the  outer  tube  t  G.  The  loro  of  the  aeele  ia  the  point 
narked  onl  bf  the  index  of  the  ?eniicr,  when  the  tube 
DB  is  pushed  in  as  far  as  possible  ;  and  the  divisions  may 
be  read  ofT^if  necessary,  by  means  of  a  convex  (;Ia<iS  at 
F,  Bsed  to  the  tube  AFG. 

Ybe  %'alue  of  the  scale  of  this  micrometer  may  be  de- 
termined by  direct  cxpurimenti  by  the  methods  which 
have  already  been  described. 

The  loliowiDg  method,  however^  la  more  simple,  and 
perhaps  equally  accttratc.  After  having  found  the 
greatest  angle  subtended  by  a  pair  of  wires,  placed  in 
the  focus  of  the  c)  t-i;las!i,  or  the  angle  when  tlie  index 
is  at  the  zero  of  ihe  scale,  by  the  method  in  p.  '224,  note, 
take  the  cyc-piece  oui  of  the  telescope,  and  having  push- 
ed the  tube  which  contains  the  moveable  lens  or  lenses 
as  fir  in  as  possible,  direct  it  as  a  microscope  to  a  scale 
minutely  divided.*  IMark  the  position  of  the  index 
when  the  wires  comprehend  exactly  a  certain  odmber  of 
these  divisions,  say  50,  which  they  may  be  made  to  do, 
by  a  very  tiillin^  motion  of  the  moveable  lube,  and  make 
this  point  il'.c  zcio  of  the  scale.  Let  the  moveable  tube 
be  now  pulled  out  till  ihc  vtirca  succeiisively  compre- 
hend 48,  46)  44)  43,  fcc.  of  the  divisions,  or  any  other 
nambera,  diminishing  in  arithmetical  progression,  and 
mark  these  -pemi*  upon  the  tube.  By  this  meaosi  a 
scale  will  be  formed,  In  which  the  diTisiooa  correspond 
to  equal  variations  in  the  angle.  If  it  should  be  found 
convenient  to  div^  'i  il  e  scale  into  equal  parts,  the  value 
of  the  divisions  may  be  found  in  the  same  M'ay. 

In  applying  to  ihe  reflecting  telcacopei,  of  Gregory 
and  Casscgrain  the  principle  which  has  been  already 
explained,  we  are  led  to  the  formation  of  a  micrometer, 
remarkable  for  the  simplicity  of  its  caostructiooiand  wbati 
St  first  sight,  may  appear  paradoxical,  wr  may  emverta 
Crccrorian  or  a  Catic^ainian  telctcofic into  avery  accurate 
micrometer,  almott  Ihe  aid  of  any  addiiionat  c/j- 

paratui. 

It  will  be  readily  seen,  by  those  who  understand  the 
theory  of  these  telescopes,  that  their  magnifying  power 
nay  be  increased  merely  by  varying  the  distance  be- 
tween the  eye-piece  and  the  great  speculnm;  and  then 
producing  a  distinct  vision  by  a  new  adjustment  of  tho 
small  mirror.  Hence  a  pair  of  wires  fixed  in  the  eye- 
piece may  be  made  to  subtend  different  anijks,  solely  by 
having  that  part  of  the  instrument  moveable  along  a 
portion  of  the  common  axis  of  il^c  two  mirrors. 

In  order  to  understand  this,  let  SS,  (Plate  CCCLXXV. 
Fig.  IS)  be  the  great  speculum  of  a  Gregorian  tele- 
sco|iei  iMving  a  round  hols  in  its  ceatrei  and  placed  at 
the  extremity  of  the  tabe  AA  ;  and  let  M  be  the  small 
speculum,  vvliost  focus  is  G,  and  centre  II,  attached  to 
aoarm  MQ,  and  moveable  alon^j  the  axis  of  the  in&iru- 


mcnt  by  means  of  a  s.r:cw  and  milled  head.  The  rays 
RK,  proceeding  from  the  lower  part  of  any  object,  and 
falling  upon  tho  speculum  SS,  will  be  reilccied  to  R', 
and  will  there  form  an  imago  of  that  part  of  the  object. 
In  like  manner,  the  rays  rr  will  form  an  image  or  the 
upper  part  of  the  object  at  r'.  The  rays  diverging 
from  the  image  R'  and  intercepted  by  the  small  spe- 
culum M,  will  form  another  image  \\"  r  ",  at  the  distance 
MF;  which  being  viewed  by  the  eye-glass  at  E,  whoso 
focal  distance  isFE,  will  appear  dittioct  and  magnified 
to  the  observer. 

Let  us  now  suppose  that  the  lens  E,  or  the  eye-piece 
of  the  tetesGope»  (which  is  generally  a  Huygenian  eye- 
piece, with  two  glasses,)  is  moved  by  a  suitable  appa- 
ratus into  the  position  K',  and  that  a  jioint  1''  is  taken, 
HO  that  F  h'  may  be  equal  to  I  E.  Then  it  is  manifest, 
that,  in  order  to  have  a  distinct  view  of  the  object  iti 
this  new  position  of  the  eye-piece,  the  image  formed  by 
the  small  speculum  must  be  brought  to  V  in  the  focus 
of  thciens  £'.  But  as  the  place  of  the  fir<st  image 
R'  /  is  in  no  respects  changed  by  the  change  of  position 
in  the  eye-plcce,  the  formation  of  the  image  at  F  can  be 
efl^ected  only  by  bringing  the  small  mirror  M  into  a  po- 
sition M',  nearer  the  image  U'  r'  than  it  was  before;  and 
us  the  space  M.M'  through  which  it  has  been  moved,  Ui 
order  to  converge  the  rays  to  F,  must  necessarily  be  less 
than  Fi^'xB  El^',  the  space  through  which  the  cye*giasa 
has  moved ;  the  diatanctt  Mf  F'  the  new  image  at  F' 
from  the  amali  mirror  must  be  greater  than  SIF,  the  dis- 
tance of  the  other  image  at  F,  hi  the  ratio  of  M'  F  to 
MF  ;  and  the  magnifying  power  of  tlie  instrument  must 
at  the  same  time  be  increased,  and  the  angle  subtended 
by  the  wires  diminished. 

In  the  formation  of  this  micrometer,  wc  may  either 
construct  the  scale  from  calculation,  after  the  two  ex- 
treme points  of  it  have  been  fixed  experimentally,  by 
the  method  already  described;  or  all  the  points  of  the 
scale  rn?v  determined  by  tirect  experiment,  it 
would  t  c  uu  p;  be  more  convenient  to  divide  the  scale 
into  equal  parts,  and  to  construct  a  table  from  experi- 
ment, for  the  purpose  of  shewing,  by  inspection,  the 
angle  which  corn»pc;ida  to  any  aanber  of  these  eoiial 
divisions." 


CHAP.  IV. 

On  Double  Image  AScrometert,  in  vhicA  the  ZmsM, 
MirrorttMd  Fritmt,  art  «/uned  amt  thut  MccAoxf- 

caiiy. 

The  first  hint  of  a  double  image  micrometer  leena 
to  have  been  eonmunicated,  in  1675,  by  the  celebrated 

Daniah  astronomer  M.  Roemer.  It  appears,  however, 
to  have  remained  so  entirely  unnoticed,  that  it  was  not 
even  known  to  Mr.  Servington  .Savary  of  Exeter,  in 
the  year  1743,  when  he  communicated  to  the  Royal 
Society  of  Lundon  an  account  of  a  double  image  micro* 
meter,  consisting  of  two  lenses,  capable  of  being  sepa- 
rated from  and  of  being  brought  near  to  one  auothtr  hjT 
mechanical  means.  When  the  two  images  of  the  sdn^  or 
of  any  other  body,  Were  hi  contact,  the  distance  ofthe 
lenses  Ijl  Jiru  -i  ;.  measure  of  the  angular  magnitude  of 
the  sun,  llii-  ^iluc  of  the  scale  having  been  previously 


*  The  beautiful  niicromctricsl  scales  fbrmeriy  constnicled  by  Mr.  Coventry,  and  nov  by  Mr.iiarton,  are  admirably  adapted  for  this 
aarpow. 
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determined  by  cxjic; imtn'.  Tlit  account  of  Savary's 
micrometer  was  extracted  trom  the  minutes  of  the  So- 
ciety by  Mr.  Short,  and  publisbed  io  the  Phil.  Trant. 
for  1753>  In  1748,  M.  BougMcr  propiwd  m  sitiuj»r 
inrtrument  which  he  called  a  heliometer;  and  fn  1759, 
Mr.  Dollond  made  d  fjitnur  irnproN cmcnt  on  th>»  kmd 
of  miciorncicr,  by  subbumiin^  iri  plac  e  ol  two  object- 
glasses  a  single  object  gb^i  cut  in  two.  As  j  dr.nv  mg 
and  description  of  Mr.  J.  L>ulionct'a  divideci  objcct-gU»s 
niicrOflieUr  has  already  buei)  given  iti  our  article  As- 
nomuwt  and  in  Plate  XLVlli.  Fig.  4  vod  5,  it  is  un> 
Mceiaary  to  enlarge  the  present  article  by  any  deicription 
of  the  more  imperfoa  inatrumenia  oT  Savary  rail  Bmi* 
guer.  We  shall  content  ourselTca  with  explaining  the 
general  principle  of  4II  in^i^ruincnts  of  thi!>  kind. 

Lt:l  the  two  wi  ni-lenics  have  their  centres  .it  E  and 
H,(PIJle  CCCLXXV.  Fig.  U.)  and  tneir  pnncipul  lo- 
cus at  and  let  F,  Q.  be  two  di:>tinct  obiecis,  or  the 
eppo«ite  limits  of  the  sinie  object,  lyitig  in  r  £,  FH  pro- 
longed. The  images  of  the  t«ro  objects  P,  Q,  formed 
by  each  senulsns,  will  coincide  at  Is  and  therefore  two 
jniit-.cs  ot'  the  circular  object  Pfl'^^D,  viz.  m  z  P,  ft  x  F, 
V.I.I  i>c  fuu'id  io'jcni;<g  o<>e  a,,  miLfat  F.  Hence  the 
a  i.  'ilar  in<*asufe  of  PCJ  will  he  c  [u,u  tu  iiic  angle 
wiiiL.ii  l:.!l  or  toe  distaiKe  of  ihc  ccitircs  ol  Uic  semi- 
lenses  ior;ns  at  F,  ait<l,  as  tue  angles  iiicn-i.ircd  are 
very  sttial],  they  will  always  vary  as  £H.  i'be  angle* 
therefimt  which  corresponds  to  any  one  distance  of  the 
centres  E,  H,  being  known  by  the  methods  already  de« 
scribed,  tne  angle  corresponding  to  any  other  distance 
will  be  oblaiiictl  tiy  simple  propuriion.  Ml"-  Dulluiiil 
fi.st  addpicd  his  uucrometer  to  ttie  object  end  ot  a  re- 
flecting telescope ;  but  bia  ton  afterwarda  apptied  it  to 
achromatic  telescopes. 

The  divided  object-glass  micrometer  has  a  great  su- 
periority over  the  wire  micrometer,  in  ao  far  as  it  en- 
ables us  to  measure  any  diameter  of  the  son  or  maon, 
whatever  be  its  inclination  to  the  dircciion  of  their  mo- 
tion;  whercasi  in  the  wire  micrometer,  we  can  only 
measure  that  diameter  which  IS  perpeodictllar  to  lb* 
direction  of  the  motion. 

In  order  to  appiy  the  divided  object-glass  microme- 
ter to  determine  differences  of  right  aacension  and  de- 
clination) Dr.  Maakelyne  baa  pointed  out  the  feUowing 
method. 

MLetHCRc,  Plate  CCCLXXV.  Fig.  15,  be  the 
field  of  tiew,  HR  and  C  c  two  wiics  bisecting  the  )ii  Id 
of  view  at  riglit  an>;lcs  to  one  aiHjilicr,  and  having  a  mo- 
tion ill  tlicir  own  plane,  turn  the  wires  till  the  western- 
most star  (wbich  is  the  best,  have  lurther  to  move)  run 
along  KOii  i  then  separate  the  two  segments,  and  turn 
about  the  micrometer  till  the  two  images  of  the  same 
star  lie  in  the  wire  Cr  ;  and  then,  partly  by  separating 
the  segments,  and  partly  by  raisin^;  or  dcpre'^smg  ilic 
telescope,  bring  the  two  iniicnnosi  inia^Ls  of  ihc  two 
J  V  I  -ippear  and  run  along  i<<.)li,  as  o,  6,  .ind  the  ver- 
nier wUl  give  the  difference  of  tlicir  decimations;  be- 
cause, as  the  two  images  ofone  of  1  lie  stars  coincided  with 
C  c,  the  image  of  each  star  was  brought  perpendicular* 
ly  upon  HR  or  to  HR  in  their  proper  meridian.  And, 
lor  toe  eMne  reaaon,  the  difference  of  their  times  of  pass- 
*  ing  the  wire  CO  c  will  give  their  difference  of  rl^ht 
ascension-v  Tfjcac  operations  will  be  facilili-.u  I,  !f  11. c 
telescope  be  mounted  on  a  polar  axis.  If  two  other  wires 
KL,  MN,  parallel  to  C  c,  be  placed  near  H  and  R,  tlie 
observation  may  be  made  on  two  surs,  whose  difference 
of  aieridtam  ia  marly  equal  to  HR,  the  diaoicter  of  the 


field  of  view,  by  bringing  ihc  two  lini^es  of  one  of  th- 
stars  to  coincide  with  one  of  these  wire).  If  two  stars 
be  observed,  whose  difference  of  declinations  ia  well  set* 
tied,  the  scale  of  the  niicromeier  will  be  known- 
It  has  hitherto  been  supposed,  that  the  images  of  the 
two  stars  can  be  both  brought  irao  tlic  field  of  view  nt 
once  upcjn  the  wire  HOR  ;  fiui  it  tliey  cannot,  set  the 
micrometer  to  the  difference  of  their  deciiii.itioTis  ;is 
nearly  ai,  yuu  Cdn,  and  make  the  image  which  comes 
firat  run  along  the  wire  HOR,  by  clcv\i;ini;  or  depress- 
ing -.be  telescope;  and  when  the  other  star  comes  in, 
if  It  does  not  also  run  along  HOR,  alter  the  micrometar 
till  it  doca,  and  half  the  sum  of  the  numbnra  shown  by 
the  micrometer  at  tlie  two  separate  observations  of  the 
t«o  stars  on  the  wire  HOR  \(  ili  be  the  diR'cr  jr.cc  oF 
their  declination.  Thai  this  shocld  be  true,  it  is  nia- 
nitesily  ncLCssarv  that  the  two  segments  should  i  ccc-de 
equally  ia  opposite  directions  i  and  this  is  effected  by 
Mr.  CKiUood  in  his  new  impvoeeaBeatof  theebject^glaas 
roicremeter. 

The  difference  of  right  ascensionB  and  declinations 

of  Venus  or  Mercury  in  the  sun's  disc  and  the  sttn's 
limb  may  be  thus  found.  Turn  the  wires,  so  thai  the 
north  limb  R,  Plate  CC  (  1A\\  ["ig.  16,  of  the  sun's 
image  AB,  or  the  north  lunb  of  the  image  V  of  the 
planet,  may  run  along  the  wire  RII.  wnich  therefore  will 
then  be  parallel  to  the  equator,  and  consequemly  C  c  « 
secondsry  to  it$  then  separate  the  aegmcmi,  and  tum 
about  the  micrometer  till  the  two  images  V,v,  of  the 
planet  pass  C  c  at  the  same  time,  and  then,  by  sepiratin^ 
'i.e  sc^;incnts,  bring  the  iiwrtti  limb  of  the  norihenimost 
image  V  of  ihc  planet  (otouch  HH,  at  the  time  the  north« 
ernmosi  u  iil>  «  u!  the  southernmost  image  AB  of  the 
sun  touches  u,and  the  microme  er  shows  the  difference 
of  dccliiiutiuns  of  the  nortbernmost  limbs  of  the  planet 
and  sun,  for  the  reaaon  formerly  givei%  we  having 
brought  the  northernmost  limbs  of  the  two  innermost 
imjres  V  and  .\B  to  HR,  these  two  Ini  1;^  tna  iilestly 
intciior  10  v  and  the  northerntncwt  limb  N  ol  the  im.tge 
PQ.  Ill  liic  -.aTin;  manner,  we  take  the  (liil\:ieiice  of 
dectin.iiioiis  ol  their  southernmost  lim'is;  and  hall  the 
ui:lcreiice  of  the  two  measures  (taking  immediately  one 
after  another)  is  equal  to  the  diffircnce  of  the  de- 
clUiatlona  of  their  centres,  without  any  regard  to  the 
lun's  or  planet's  diameters,  or  error  of  adjustment  uf 
the  micrometer;  for  as  it  affcct«  both  erfuatly,  the  dif- 
ference is  the  same  as  if  there  were  no  error;  and  the 
difference  ol  the  times  of  the  transits  of  the  eastern  or 
western  limbtt  of  the  sun  and  planet  over  C  r  givea  lh« 
difference  of  their  right  ascensions. 

Instead  of  the  difference  of  right  ascensioos«  the  die* 
taoce  of  the  planet  from  the  sun's  limb,  in  lines  paral- 
lel to  the  equator,  may  bo  more  accurately  observed 
thus:  S  'pataicthe  s^-^^  iicnts,  ,tn  I  nirn  about  th«  wires 
ami   inic riiineti^r,  so  as  to  awke  botit  images  V,  v, 
Plate   [     L  1,XXV\  Fig.  17,  run  alot.g  HR,  or  so  that 
the  two  intersections  I,  T  of  the  sun's  ima^^e  may  pass 
C  r  at  the  same  time.  Then  bring  Ihc  planet's  aixS 
sun's  limbs  into  contact,  aa  at  V,  and  do  the  same  for 
the  other  limb  of  the  sun,  and  half  the  difference  give* 
the  distance  of  tlie  centre  of  the  planc  i  from  the  mid- 
dle ol  the  choid  on  the  sun's  disc  ]ijia;!tl  lo  the  crma- 
tor,  or  the  liillVrcnce  of  the   right  asci-nsions  of  liicir 
centres,  allowing  tor  the  motion  of  the  pinu-t  in  tbe 
interval  of  the  observations,  wfthmtt  any  rcgaid  to  the 
error  of  adjuaiment,  for  the  aame  reaaon  aa  before.  For 
if  yen  lalte  any  pdnt  in  the  cbord  of  »  drcle,  baUf 
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tbe  .^ffinwce  of  the  two  segqienU  is  manircstly  the 
tfnanco  of  Uw  poiot  fron  the  middle  of  the  chord  { 
wm!  as  the  pteiwt  run*  AJonff  UR«  (Pltte  CCCLXXV. 

Fig.      )  the  choni  h  parallel  to  the  equator. 

Ill  like  manner,  the  distances  of  their  limbs  may  be 
mcacured  in  lines  perpendicular  to  the  equator,  by 
bringing  the  microm^ier  imo  the  position  already  ilc- 
acribcd,  and  instead  of  bringing  V  to  HR,  separate  the 

amenta  till  the  MKhematost  limbs  coincide  m  at  V ; 
in  the  nine  manner  make  their  soutbemnwyt 
images  to  coincide,  and  half  the  difTerencc  of  the  two 
measures,  allowing  for  the  planet's  motion,  gives  the 
diffci  Lncc  of  ihe  declinations  of  their  centres. 

lieuct;  Uie  true  place  of  a  planet  in  the  sun's  disc 
may  ai  any  time  of  i(s  transit  be  found;  and  conse- 
quently the  nearest  approach  to  the  centre  and  the  lin^e 
of  ecliptic  conjunction  may  be  deduced,  although  tho 
middle  ahould  not  be  observed."   />iUf.  2>biu.  1771. 

In  uflin^  the  divided  pbject>glass  micrometer,  it  has 
been  found  in  pmclice  to  give  diffi  rent  mt  a  ,ui  c5  of  the 
sanric  allele  at  ditTcreiU  times.  i  ais  crrui  kifises  Irom 
an  aitcratioo  in  the  fucus  uf  ihe  eye  of  the  observer  , 
for  il  itie  eye  is  not  suited  to  see  diattnctJj  the  intcr- 
acclion  of  the  twe  pencils  PFt  QP*  flfp  IS*  at  the  point 
F,tbe  tvo  ioMges  uiU  either  .appctr  ■cpinMoromsrlep 
one  another,  accordioi;  aa  the  eye  is  adapted  to  •  nearer 
or  a  more  distant  object  thin  I-.  In  order  to  remedy 
this  inconvenience,  Dr  Masltelyne  contrivedi  in  the 
year  ir76,  the  piismaiic  micromoter,  which  we  ibaU 
descrtlMi  lit  liis  o»  n  words. 

"  Let  ACB  (Plate  CCCLXXV.  Fig.  19.)  represent 
the  object'glaaai  and  4  tbe  eye-glass  of  a  telescope,  and 
PR  a  prkm  placed  to  Intercept  part  of  tbe  rays  coming 
from  an  object)  suppose  the  sun,  befot-e  they  fall  on  the 
ohject-p^lass.  The  rays  EE,  proceeding  from  the  east- 
ern !in  >  <>!  the  sun,  and  refracted- through  tbe  objcct- 
glj!»»  ALU  without  passing  through  the  prism,  will 
form  the  corresponding  poitil  of  the  sun's  im^pje  at  e  ; 
and  the  rays  WW  proceedini^  in  like  manner  from  the 
treatefa  iimb  of  the  sun,  wiil  be  refraetad  to  farm  the 
caneapondent  point  of  tbe  sun's  imi^  at  v>  But  the 
nye  9E,  SE,  3W,  SW,  proceeding  in  like  manner  from 
th"  fL-^  cm  and  western  limbs  of  the  'nn,  mrl  falling  on 
tiic  piibiii  i'R,  and  thence  refracted  t  j  itit  ubjeci-j^lass 
ACB,  Avill,  aficr  rcfrnclion  -I  r  i-,  form  the  corres- 
pondent points  of  the  sun's  image  at  ie,  iw.  Lai  tbe 
refraction  of  tha  prIam  be  equal  to  the  sun's  apparent  dia- 
meter: in  this  case,  at  whatever  diaiance  the  prism  be 
placed  beyond  the  object-glass,  tho  two  images  of  the 
sun,  2fp  2e  will  touch  one  another  externally  at  the 
point  eQw,  for  the  rays  2W,  2W,  proceedin;;  from  the 
western  limi)  of  ihc  sun,  being  inclined  to  the  rays  EE, 
proceeding  ftom  the  ea&tert)  iimb  in  the  angle  of  th« 
sun's  apparent  diameter,  will,  after  suffering  a  refrac- 
tion in  passing  through  the  prisok  equal  to  the  sun's 
apparent  diameter,  emerge  iram  the  prism,  and  fall 
upon  the  obj«el»i^«s  parallel  to  the  tays  ££,  and  eoo- 
scqucntly  will  have  their  fbcna  8w  coincident  with  tbe 
focus  e  of  the  rays  EE,  and  therefore  the  two  images 
of  tlic  sun,  we,  ■2w2e,  will  touch  One  another  externally 
the  point  r2n>,  and  the  ins-.rumaot  ViU  neaattra  tho 
aoKlc  EC2W.  and  that  only. 

But  if  tha  prism  be  placed  willnn  the  telescope,  tlw 
angla  naasaied  by  the  inalntmant  will  h«  to  the  tc- 
inction  of  the  prism  as  the  diaiance  of  tba  prism  from 
the  fr)cub  of  the  ohji  rt-glass  is  to  the  focal  distance  of 
Ihe  object-glass;  or  if  two  prisms  be  used  to  form  the 


two  inK|M»  nHA  their  refracting  angles  placed  con- 
trary yn^ft,  a«  rapraaented  in  Plato  CCCLXXV.  Fig.  SO, 
and  91.  the  angle  measured  will  be  to  tbe  sum  m  the 

refractions  of  the  prisms  as  the  distance  of  the  prisms 
from  the  focusof  the  object-glass  is  to  the  focal  distance 
(  r  rjiL  object-glass.  For  let  ACB  (Fig.  30.)  represent 
the  objcGi-giass,  and  d  the  eye-glass  of  a  telescope,  and 
PR,  RS,  two  prisms  interposed  between  them,  with  their 
refracting  aiiglesiumed  contrary  ways,  andtheoomfflOO 
scctiuns  of  their  refracting  planes  touching  ona  another 
at  R.  The  rays  proceeding  from  an  ob|act,  auppoae 
the  sun,  will  be  disposed,  by  the  refraction  of  the  ob* 
ject-glass,  to  f nil  ai.  i:nage  of  the  sun  at  the  focus; 
but  p^rt  of  thtni  li>.ang  on  one  prism,  and  part  on  the 
oilier,  will  be  thereby  refracted  contrary  ways,  so  as 
to  form  two  equal  images  o  e,  2w2e,  which,  if  tbe  re- 
ffactiom  of  the  .prisma  ha  of  proper  qnantitias,  will 
laiicb  ona  anothar  axtonally  at  tlM  pmnt  cSw.  Lat 
EON  be  the  axis  of  tha  pencil  of  rays  EE  proceeding 
from  the  sun's  eastern  limb  ;  and  WCO  the  axis  of  the 
pencil  of  ra)5  WW  proccetlin^j  from  the  sun's  western 
lA'i.bi  and  the  point  N  the  place  wiicrc  the  image  of 
the  sun's  eastern  limb  would  be  formed,  and  tbe  point 
O  where  that  of  the  western  limb  would  be  formed, 
were  not  the  rays  diverted  from  their  coarse  by  the  ra> 
fractions  of  the  prisma.  Bnt,  bf  this  means,  |Hitt  of 
the  raya  EE,  which  were  proceeding  to  N,  f»ilia^  on 
the  prism  PR,  will  be  refracted,  to  form  an  image  of 
the  sun's  caslcin  limb  at  e,  while  others  of  the  rays 
£L,  which  tall  on  tj>c  prism  RS,  will  be  refracted,  to 
form  an  image  of  the  sun's  eastern  limb  at  2t.  In  like 
nianoer,  part  of  the  rays  WW,  which  were  proceeding 
tdfimn  an  image  of  the  sun's  western  limb  alO,ft]j> 
ing  on  tha  priam  RS,  will  ba  refracted,  to  form  an 
image  of  the  son's  western  limb  at  9w  cmncident  with 
e,  tiic  point  of  rhr  image  correspondent  to  the  sun's 
eastern  limb  ;  wnuc  oihcis  of  the  rays  WW,  which 
fall  on  the  prism  PR,  will  be  refracted  to  form  the 
image  of  the  sun's  western  limb  at  w.  The  two  images 
IP  e,  2n'2<-,  are  supposed  to  touch  one  another  exterm^f 
•I  the  point  eiv.  The  ray  EKR,  which  belongs  to 
tbe  axia  EON,  and  is  refracted  by  the  prism  PR  to  r, 
undergoes  tlie  rtfiLictioti  NRf,  which  (lice  tise  stiiall 
angles  are  proportional  to  their  sii.es,  ju  I  tiie  sine  of 
NU  f  is  equal  to  the  sine  rjt  i:s  si; ;  pU  rnt  nt  XRC)  is  to 
HCR  as  NO  or  C  r  is  to  NR  or  K  c  In  like  manner, 
the  ray  WGR,  which  belongs  to  the  axis  WCO|  and 
is  refracted  i»  the  priam  RS  to  Sw  or  t»  nndergoea  tba 
refraction  OR  e,  which  is  to  OC  r  aa  OC  or  C  e  is  to 
RO  or  Re:  therefore,  by  composition,  ORN,  the  sum 
of  the  refractions  OR  e,  NR  e,  is  to  OCN,  the  sum  of 
the  angles  OC  f,  NC  f ,  or  the  sun's  apparent  diameter, 
as  C  r  i(j  R  ^  ;  that  is,  as  the  focal  distance  of  the  ob- 
ject-glass  to  Ihe  distance  of  iba  prieina  from  tha  fbcua 
of  the  object-glass. 

Or  let  the  prisms  PR,  RS,  ba  placad  with  thdr  ra> 
fracting  angles  P,  S,  turned  from  one  another  as  in  Plate 
CCCLXXV.  Fi^.  31,  the  refraction  of  the  prism  PR 
uill  transfer  the  image  of  the  sun  fiom  ON  to  w  e,  and 
the  refraction  of  the  pi  ism  RS  will  transfer  the  image 
ON  to  2tti2f,  tlie  I  wo  imagfs  '2m2e,we,  touching  one 
another  exurnaily  at  the  point  3c  «.  Let  ECN,  WCO, 
be  tha  axaa  of  the  pencils  of  t$f»  proceeding  t'om  the 
two  extreme  limbs  of  tbe  snih  and  N,  O,  Ule  poinu 
where  the  imagea  of  the  son's  eastern  am)  wntam  Hanhs 
would  be  forn-r  rl  hy  the  o'ljr-T  ^:la  5  .  it  not  for  the 

refraction  of  the  pusms ;  the  ray  LtUt  which  belongs 
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tut  the  axis  ECN,  and  is  refracted  hf  the  prism  RS  to  3^, 
undergoes  the  refracUoD  NR  ?f ;  and  tnc  ray  WGR, 
which  belongs  to  the  axis  WCO,  and  h  rcfi acted  by  the 
prism  PR  to  us  imdergon  the  refrectioo  OS  «.  Nov 
NC  part  oT  the  angle  measnred,  is  to  NR  Sf,  the 
rcfrjcnoii  uF   tlic  [iiism  US,  r,s  R  ly  to  Cw;  and 

OC  K',  tlic  n.'itl-  |u«rl  (jMliL-  ;ii!j;ic-  !m3Hili  efl,  i->tuOR  W, 

the  idVicii!;-!  ni  ihc  pi.sm  PR,  in  tiif  s.inic  r.Miu  of  H  u 
to  Cw:  thereloie  UCN,  ilie  whole  angle  ineasuredi  is 
(o  OKN,  the  sum  of  the  refractions  of  the  two  prisma, 
M  Rw  to  Co;  that  ist  as  the  distance  of  the  prisms 
from  the  iucas  of  the  object-glass  to  the  focal  distance 
of  tlic  oliject-fjiass. 

When  the  prisms  are  placed  in  the  manner  repre- 
sented in  Fig.  20,  the  point  e  of  tlic  imapc  e  is  illu- 
minated only  by  the  rays  which  fail  on  the  object- 
glass  between  A  and  F,  and  the  point  2x0  only  by  the 
rays  which  fall  on  the  objectpglass  between  B  and  G. 
Kow  the  angles  CRF,  CRG,  equal  to  tlie  refractions 
of  the  prisms,  being  constant* the  spaces  FC,  CG,  will 
increase  in  proportion  as  the  distances  RF,  RG,  in- 
crease, and  the  spaces  AF,  GB,  dirninUh  as  murli  ; 
and  therefore  the  images  at  the  point  of  mutual  con- 
tact, f  2  t:',  will  be  tar.li  ilium inutct!  by  half  tlic  rays 
which  iall  OQ  the  object-glass  when  the  prisms  are 
placed  cloao  to  the  object-glass ;  but  will  be  enlightened 
leas  and  lean,  the  nearer  the  prianis  are  brought  to  the 
focus  of  (be  object-glass. 

But  when  the  prisms  ni  c  phced  in  the  manner  shewn 
in  Fig.  31.  the  imaces  at  tdc  pnint  of  contact,  as  the 
prisms  nrc  removed  liom  liic  ubjcct-gl.iss  towards  the 
cye-gla&s,  will  be  eniiglaencd  with  more  than  half  the 
rays  that  fall  on  the  object-glass,  and  \vill  be  most  en- 
lightened when  the  prisms  are  brought  to  the  focos 
itself;  for  the  point  He  of  the  image  StvSe  wUl  lio  On- 
Ugbteoed  bjr  aU  tke  rays  EE  that  fall  on  the  objeei* 
f^tasi  between  B  and  and  the  ]X)int  «  of  the  imai^e 
ft'  f  will  be  ctiti^I.tcned  by  all  the  rays  WW  which  fall 
on  lUc  objcct-;;lass  between  A  and  ti.  lJut  the  difTcr- 
ence  of  tlie  illuniinaiiotis  is  tim  very  considerable  in 
achromatic  telescopes,  on  account  of  the  great  aperture 
of  the  object-glass ;  as  the  greatest  space  F6  U  (0  the 
focal  distanee  of  the  object-glass,  as  the  sum  of  the 
sines  of  the  reO«elk>ns  of  the  prisms  is  to  the  radius. 

There  is  a  third  way,  and  perhaps  the  licst,  of  plac- 
ing the  prisms,  so  as  to  touch  one  another  alonj;  their 
sides  whicli  arc  at  i  i.^iit  anijles  n  ilie  common  sections 
of  their  refracting  planes.  In  this  disposition  ot  the 
prisms,  tlie  images  will  be  equally  enlightened,  namely, 
each  with  half  the  rays  which  fail  on  the  object-glass, 
wherever  the  prisms  be  placed  between  the  object-glass 
and  eye-glass. 

From  what  has  been  shewn,  it  appears  (hat  ihis  in* 
strumcnt,  which  may  be  propiM-ly  called  tlit  prhmatic 
micrometer,  will  nicasurc  any  aiijcic  tliat  docs  not  ex- 
ceed the  sum  of  the  refractions  ol  the  prism's,  except- 
ing only  very  small  angles,  which  cannot  be  taken 
wltb  it,  on  account  of  the  vanishing  of  the  pencils  of 
vaya  at  the  juncture  nf  the  two  prisms  near  the  focus 
of  the  object-glass ;  that  it  will  afford  «  very  large  scale, 
liamelyi  the  whole  focal  length  of  the  ohjt  ci-ghiss  for 
the  greatest  angle  measured  by  it;  and  that  it  will  ne- 
ver \.p  out  of  adjustmciu  ;  as  the  point  of  the  scale 
where  the  mcasui  cmcni  begins  (or  the  point  of  O)  an- 
swer* to  iV.e  focus  of  the  object-glass,  which  is  a  fixed 
point  for  celestial  objects,  and  a  point  very  easily  found 
for  tcrresirial  objects.   All  that  n'lU  be  nccess»7  to  b« 


done,  in  order  to  find  the  rain  of  the  scale  of  this  mi- 
crometert  wiU  be  to  mcaaure  aeeatately  the  distance  of 
the  prisma  from  (he  focvs,  when  the  mstrament  is  set 
(O  mearare  the  apparent  diameter  of  any  object  sub- 
tending a  known  angle  at  the  centre  of  the  object- 
glass,  which  may  Ijc  cj-i.iy  found  liy  cxptrlnii-nt,  as  by 
mcasurinj^  a  base,  and  i.ic  diameter  ot  tlie  ubjeci  ob- 
served placed  at  the  etjii  oi  it,  in  the  manner  practised 
witii  r.ther  micrometers:  for  the  angle  subtended  by 
this  object  will  bo  to  tbe  angle  subtended  by  a  celes* 
ttal  object,  or  very  remote  land  ^^bjeet,  when  the  dis- 
tance of  the  prisms  from  the  principal  feeuais  the  same 
as  it  was  found  from  the  actual  focus  in  the  tcrrcs.rial 
cxpcriment,as  tbe  principal  focal  distance  of  the  object- 
glass  is  to  the  actual  focal  diilaoee  io  the  said  oitperi" 
mcnt< 

It  will,  I  apprehend,  be  the  best  way  in  practice,  In* 
stead  of  ooe  prism  to  use  two  prisms,  refracting  con- 
trary ways,  and  so  divide  the  refraeiien  between  them 
(as  represented  in  Fig.  30.  and  31.)  Achromatic 
prisms,  each  composed  of  two  prismt  of  flint  and  crown- 
glass,  placed  with  their  refracting  angles  contrary  ways, 
will  undoubtedly  be  necessary  for  measuring  ancjles 
with  great  precision  by  this  ir.strunicni 

Two  or  more  sets  of  prisms  may  be  adapted  to  the 
taiM  teieaeopotto  b«  oted  each  in  their  turn,  for  the 
more  oommodioas  measurament  of  different  angles. 
Thus  it  may  be  very  eoovenient  to  use  one  set  of  pnsms 
for  measuring  angles  not  exceeding  36',  and  conse- 
quently lit  for  measuring  the  diameters  of  the  sun  and 
moon,  mid  the  luci'l  parts  and  distances  of  the  cusps 
in  ihctr  eclipses  ,  and  another  set  of  prisms  to  measure 
angles  not  tnucii  exceeding  one  m'mute,  and  conse- 
quently fit  lor  measuring  the  diameters  of  all  the  other 
planets.  This  latter  set  of  prisms  will  be  tbe  more 
comreDient  for  meaanriog  snail  anglesi  m  account  of  a 
small  imperfection  atMndlng  the  use  m  this  microme- 
ter, as  before  mentioned  ;  namely,  that  angles  cannot 
be  measured  with  it  when  ilic  prisms  approach  very- 
near  the  focus  ol  llie  objecl-^'lass,  the  pencils  of  rays 
being  there  lost  at  the  point  where  the  prisms  touch 
one  another." 

This  micrometer  has  not  been  found  to  answer  iu 
praetice.  In  addition  to  the  ordinary  uncorrected  co- 
lours of  the  object-glaas,  it  is  injured  by  the  uncorrect- 
ed colours  of  the  achromatic  prism,  which  most  parti- 
cularly affect  tbe  touching  linil  s. 

A  catoptric  double  image  micrometer  analogous  to 
that  of  Dr.  Maskelync,  but  much  more  simple  in  its 
construction,  io  consccjuence  of  no  additional  prisms, 
lenses,  or  mirrors,  being  used,  has  lately  been  propoaetl 
by  Dr.  Brewster.  It  is  applied  to  the  Newtonian  te- 
lescope, and  has  the  sdvantSKOof  not  being  affected  by 

any  change  in  the  focal  length  of  tlie  eye.  An  account  of 
tliis  niiciomctcr  will  be  iuund  in  the  lidmburtfh  J'JiUs- 
i'.i.huc.i  Journal  for  1820. 

In  the  year  1779,  the  late  ingenious  Mr-  Ramsdcn 
commtwicated  to  the  Royal  Society  an  account  of  two 
micrometers  <  a  eato/urte  one,  which  formed  two  im- 
ages by  means  of  two  semi>roirrors ;  and  a  rfto/kirfeooe* 
which  formed  a  double  image  by  mcnns  of  two  acflli* 
lenses  placed  in  the  eye-piece  of  the  telescope. 

The  first  of  these  instruments  is  represented  in  Plate 
CCCLXXV.  Fig.  22,  and  has  been  thus  described  by  its 
inventor.  "  Beside  the  advantage  it  derives  from  the 
principle  of  reflection,  of  not  being  disturbed  by  the  bete. 
rogcDcity  of  lighti  it  aToldi  every  defect  of  other  n&m. 
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cmneten,  and  can  hwtt  bo  aberrttioD,  nor  defect 

arising  frbm  ihe  impci  fccllon  of  materials  or  of  execu> 
liun  ;  as  the  exireme  siinpticitj  of  its  coostruction  re- 
cjuircs  no  addiiional  minors  or  glasses  lo  those  required 
fur  ilic  telescope  ;  and  the  separation  of  the  images  bc- 
in|7  effected  by  the  inclination  of  ihc  two  specula>  and 
not  depeniling  on  the  focus  of  any  lens  or  mirror,  any 
altaratiOD  in  the  eye  of  an  obaenrar  caonot  aiTect  the 
angle  measured.  It  has  also  the  advaDtaeea  of  an  ad« 
justment,  to  make  the  images  cdnetde  Tn  a  direction 
perpendicular  to  that  of  itieir  motion;  and  also  of  mea- 
suring the  diameter  of  a  planet  on  both  sides  of  the  ze- 
ro,  which  will  appear  no  inconsiderable  advantage  lo 
observers  wiio  know  bow  much  easier  it  is  to  ascertain 
the  contact  of  the  external  edges  of  two  images  than 
their  perfect  coincidence.  In  this  micrometer,  the  sowU 
apecQliiin  A  it  divided  into  two  e<|ual  parts ;  one  of 
which  is  fixed  on  the  end  of  the  arm  B ;  the  other  end 
of  the  arm  is  Hxcd  on  a  litcel  axis  X,  which  crosses  the 
end  of  the  telescope  C.  The  other  half  of  the  mirror 
A  is  fixed  on  the  arm  D,  wtiich  arm  at  the  other  end 
terminates  in  a  socket  y,  that  turns  on  the  axis  X  ;  both 
arms  are  prevented  from  bending  by  the  braces  a  a. 
G  represents  a  double  screw,  having  one  part  e  cut  into 
double  the  number  of  threads  in  an  inch  to  tliat  of  the 
part  If ;  the  part  <■  liaving  100  threads  in  one  inebf  and 
the  part  5  J  only.  The  <irrciv  r  works  in  a  nut  F  in 
the  side  of  the  telescope,  wlux  the  part  turns  ii»  a 
nut  H,  which  is  attached  to  ir-  u  m  B  ;  the  ends  of  the 
arms  B  and  D,  to  which  the  mirrors  are  hxed,  are  se- 
liinMd  fimn  each  other  by  the  point  of  the  double 
screw  presainK  against  the  stnd  A,  fiaed  fa  the  arm  D, 
and  turning  in  the  not  H  oo  the  arm  B.  The  two  arms 
B  and  D  are  pressed  against  the  direetioo  of  the  doable 
«crew  e  jr«  by  a  spiral  spring  within  the  part  n,  b^  which 
means  7.11  shake  or  play  in  the  nut  II,  on  whlch  the 
ineasurc  depends,  is  entirely  prevented. 

Trom  the  difTcrcncc  of  the  threads  on  the  screw  at 
e  and  j",  it  is  evident  that  the  progressive  motion  of  the 
screw  through  the  nut  will  be  half  the  distance  of  the 
centre*  of  the  two  balfes  of  the  mirror ;  and  eOBte* 
qucntty  the  half  mirrors  will  be  mored  equally  in  ooo' 
irary  directions  from  the  axis  of  the  telescope  C. 

The  wheel  V  fixed  on  the  end  of  the  double  screw  has 
ili  circumference  divided  into  too  equal  pans,  and  the 
index  I  shows  the  motion  of  the  screw  with  the  wheel 
imind  its  axis>  while  the  number  of  revolutions  of  the 
aerew  is  shown  by  the  divisions  on  the  same  index. 
The  tteel  screw  at  R  mav  be  turned  by  the  key  S,  and 
serves  to  incline  the  small  mirror  at  right  angles  to  the 
direetioo  of  its  motion.  The  telescope  itself  has'a  mo- 
tion round  its  axis  for  the  convcnicncy  of  measuring  the 
diameter  of  a  pUntt  iti  any  direction  ;  and  the  inclina- 
tion of  the  diameter  measured  with  the  horizon  is 
aliown  by  a  level  and  vernier  on  a  graduated  circle,  at 
the  breech  of  the  telescope. 

Tbia  micrOHMter  will  raquire  a  table  for  correcting  a 
email  error  which  arises  from  the  eccentric  modon  of 
the  half  mirrors.  By  this  motion  their  centres  of  cur- 
vature will  approach  a  little  towards  ilie  larg^c  mirror. 
'J'hc  erji:ation  for  this  purpose  in  small  angles  is  insensi- 
ble ;  but  when  angles  to  he  measured  exceed  ten  mi- 
fktltest  it  must  not  be  neglected.  Or,  the  angle  mea- 
sured may  be  corrected  by  diminishing  it  in  the  pro« 
portion  the  versed  aioe  of  the  angle  me»sared»  suppoa> 
ing  the  eccentricity  radloS)  faeara  to  the  feed  IcngUi  of 
tiie  omaU  mirror. 


As  the  aberration  is  less  In  the  Cassegtainian  tele- 
scope than  either  in  those  of  the  Gregorian  or  Newto- 
nian form,  Mr.  Raiusden  preferred  it  fur  the  application 
of  this  microaieter}  tbo  tberratiotta  being  nearly  as  3 

to  5. 

Mr.  Ramsden's  dioptric  micrometer,  represented  in 
Fig.  34,  is  applied  to  the  erect  eye -tube  ol  a  refracting 
telescope,  and  is  placed  between  the  third  and  fourth 
eye-glasses.  In  order  to  understand  tis  application} 
let  X  y,  Fig.  33,  be  the  principal  pencil  of  rays  from 
the  ohjcct-glass  O  ;  1 1  and  u  u,  the  iixis  of  two  oblique 
pencils  ;  a,  the  first  cyc-glass ;  »i,  its  conjugate  focus, 
or  the  place  of  the  niicronictcr  ;  b  tiie  second  eye-glass  ; 
c  the  third,  and  d  the  fourth,  or  that  which  is  nearest 
the  eye.  Letik  be  the  diameter  of  the  ohjcct-gUss, 
e  the  diameter  of  a  pencil  at  ■»  and/  the  diameter  of 
the  pencil  at  the  eye ;  it  fa  evident,  that  the  axes  of 
the  pencils  from  every  part  of  the  image  will  cross 
each  other  at  the  point  m  ;  and  e,  the  width  of  the  mi- 
crometer-glass, is  lo  /.'jliic  (iiamclcrof  the  objcct  phiss, 
us  m  n  is  lo  ^  0,  which  is  the  proportion  of  the  mag- 
nifying power  at  the  point  m  ;  and  the  error  caused  by 
an  imperfection  in  the  roicromeior-glass  placed  at  m 
will  be  to  tho  error»  had  the  micranietcr  been  at  Oj  as 
m  isto/k. 

Tho  micrometer  Itself  is  shewn  In  Fig.  24,  where  A 

is  a  convex  nr  on  cave  lens,  bisected  by  a  pl.\ne  across 
its  centre  ,  unc  of  these  semi-lenscs  is  fixcii  in  a  fianie 
B,  and  the  otlier  in  the  frame  T.  ;  which  two  frames 
slide  on  a  plate  H,  and  are  pressed  against  it  by  thiu 
plates  a  a :  the  frames  B  and  E  are  moved  in  contrary 
directions  by  turning  the  button  D ;  L  is  a  scale  of 
equal  parts  on  the  frame  B;  it  is  numbered  from  each 
end  towards  the  middle.  There  arc  two  verniers  on 
the  fhime  E,one  at  M,  and  the  other  at  N,  for  the  con- 
venience of  measuring  the  diameter  of  a  pl.MiLt,  he. 
on  both  sides  the  zc\n  Tlic  first  division  on  !>oili 
these  verniers  coincides  at  ilie  same  time  with  the  twu 
zeros  on  the  scale  L ;  and  if  the  frame  is  moved  to- 
wards the  right,  the  relative  motion  of  the  two  frimcs 
ia  abown  on  tho  scale  by  tbo  vernier  M »  but  if  the 
frame  B  be  moved  towards  the  IcR,  the  relative  motion 
is  shown  by  the  vernier  N.  This  micrometer  has  :i 
motion  round  ilic  axis  of  vi&ion,  for  the  convenience  of 
measuring  the  diameter  of  a  planet,  &c.  in  any  direc- 
tion, by  turning  an  endless  screw  V,  and  tiie  inclina- 
tion of  tho  diameter,  which  is  measured  to  the  hori- 
Bon,  i«  shown  in  the  circle  f  by  a  vernier  image.  See 
SvntftPJUl.  TVans.  1753,  p.  ISS.  Bottguer»  Hem.Jk9i, 
Par.  1748,  p.  11,  and  HUt.  p.  87.  DoUondi  PM,  7V«n«. 
175S,  p.  178,  and  17S4,  p.  5Sl.  Maakelyne's  Pm. 
Tram.  1771,  p.  536,  and  1777,  p.  799)  aaaRamsden, 
Phil.  Trant,  1779,  p.  419. 


CHAP.  V. 

0»  DtmUe  Imjgc  ASenmeier*,  ia  mkkh  tht  Ltnna  or 
Mbmm  are  ^uned  and  ahut  9fitltuttft' 

The  method  of  varyln,':^  tiic  angular  illstiiiro  of  a 
pair  of  fixed  wires  has  been  successfully  applied  by 
Dr.  Brewster  to  the  construction  of  a  divided  objecu 
glass  mierometert  which  poasesses  peculiar  advan* 
tSROS.  It  is  reprasentedtn  Plate  CCCLXXVI.  Fig.  l, 
where  hL  is  an  achromatic  object-glass,  haviuj;  two 
achromatic  semi-lcQscs,  A)  h,  represtnlcd  in  Fig.  2. 
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moveable  betwecD  it  and  its  [jrinclpal  focus  /.  Tbeie 
Kinil«iise>  an  compiewly  fixcdt  *o  that  ib«ir  centres 
ere  iorambly  et  ttic  mme  Uhleoce  i  b«t  the  eii|;le 

hubtcncJcd  by  tlic  [wn  iiii;igc8  which  ihey  farm,  U  vm* 
rieii  by  Kiviii};  ihciu  a  ino.iun  along  the  axis  OjTof 
the  lens  1-L  Wtan  ihc  scniilcnsc*  arc  close  m  LL, 
ttoe  two  imuges  aie  much  sepamcd,  aitd  furm  a  gnat 
angle;  bui,  iis  tbe  fenee*  ere  moved  towards  y,  the 
ccotrca  of  the  imegee  gradenlly  appruech  cacb  other, 
emt  the  angle  which  tbiey  form,  is  constantly  incf«e»- 
ii  ^t  By  at'CertaininK)  tlien{6t«|  expcrimeittel|]^  «ha 
ai.L^lc  lurmcd  hy  the  centres  ef  the  images  when  ti»e 
stn^iltn'u.s  ..vc  [iluced  close  to  LL,  and  al'.ij  Uil  anj^le 
wliicji  ihty  iUiiitiid  wticn  the  scmilenses  art:  /.  the 
other  extremity  oi  the  acalt,  wc  have  an  insirunitni 
vbieh  «iU  measure,  with  the  utmost  accuracy,  all  in* 
tcrmediate  angfee. 

In  constrociing  tbia  microoMier  be  Miroaemical 
puiijoses,  the  eemllensea  may  be  made  to  enove  enty 
alcnt;  a  portion  of  the  axis  O  /,  particuUrly  i(  the  in- 
airunicril  is  intended  to  measure  the  clianieiers  of  llie 
iuii  and  moon,  or  any  scries  of  angles  wiiliin  given 
limtl&.  By  increasing  the  focal  length  of  the  semi- 
leiises,  or  by  dlminialilng  the  distance  between  their 
centreet  the  anglea  may  be  made  to  vary  with  any  de« 
gree  ef  ilewseeBt  and  of  coarae  cecb  nnit  of  the  scale 
correspond  to  a  very  smali  portion  of  the  whole 
angle.  The  accuracy  and  magnitude  of  tbe  scale,  in- 
deed, may  be  increased  without  limit ;  but  it  is  com- 
pletely unnecessary  to  carry  this  any  larther  than  till 
the  error  of  the  teak  ia  Icaa  than  the  prababtoenor  of 
obeervatioo. 

Let  m  Mir  examine  the  theory  of  tbk  micrometer, 
and  endeavoar  to  aaeenain  (he  nature  of  tbe  acale  for 
Tncasuring  the  eariatione  of  the  angle.   Par  this  pur- 
pose, let  LL,  Fig.  1.  be  the  object-glass,  which  forms 
an  inverted  image,  m  n,  of  the  object  MN,  and  let  the 
seniiknscs  AB,  having  their  centres  at  an  invariable 
dist»nce,  be  interposed  between  the  onject'gkss  and 
its  principal  focus,  in  such  a  manner,  that  their  cen- 
trea  are  equidistant  from  the  axis  O/.   Now,  it  i»  ob- 
vious, that  the  size  of  the  image  m  n  is  proportionei  to 
the  size  of  the  object  MN  {  and,  as  the  angle  subtend- 
cd  by  MN  depends  upon  its  siae,  the  magnitude  of 
the  in>3ge  :n  n  nKiy,  in  the  case  ot  small  angles,  be  as- 
sumcd  as  a  inca&ure  of  the  angle  subicnilcd  by  MN. 
As  the  rays  which  proceed  from  the  point  M  are  all 
converged  to  m  by  means  of  the  lens  LL  alone,  the 
ny  i  A,  which  pawea  through  the  centre  of  the  semi- 
lena  A,  muit  of  course  liave  the  direction  6  m;  and, 
as  it  sttfTers  no  refraction  in  passing  throagh  the  cen- 
irc  of  A,  it  will  proccccl  in  the  same  direction  f>  A  m, 
after  emerging  from  ilie  semilens,  and  will  cross  the 
axi^  at  I'.    For  the  same  reasons,  the  ray  c  H,  pro- 
ceeding irom  N,  and  passing  throagh  the  centre  of  B, 
will  cross  the  axis  at  F,  as  it  advances  to  n.    If  the 
distance  of  F  from  A  and  B  happens  to  be  equai  to 
the  focal  length  of  the  iensea  A  and  B-  when  combin- 
ed with  LL,  diiitinct  images  of  M  and  N  will  be  form- 
ed at  F,  and  they  will  app<-ar  to  touch  one  another; 
and  the  line  m  n.  being  the  sire  of  the  image  that  would 
have  been  formed  Uy  the  lens  LL  alone,  will  be  a 
measure  of  the  angle  subtended  by  the  points  M,  N 
If  the  point  F.  where  the  lines  A  m,  B  n  cross  the 
axis,  should  not  happen  to  coincide  with  the  focus  of 
tbe  lenses  A»  B.  when  combined  wiih  LL,  then  let 
'  thh  fceus  be  at  F',  nearer  A  and  B  than  F.  Drav 


the  Uoes  AF' m,  BF  n,  then  it  is  obvious,  tidtt  if  the 
angle  subtended  by  MN  were  enlarged,  an  as  to  b* 
represeamd  by  n'  n',  insiead  of  it  m,  or  so  that  tbe  leUB 
LL  alone  would  form  an  image  ef  it  equal  to  a'  m\  thu 

point  of  intersection  f  wooM  comcide  with  the  focus 
F  i  so  that,  in  every  position  ol  t*  e  Itn-ics  A,  B,  with 
rtspcct  to  LL,  the  points  M,  N  may  always  be  made 
tu  subtend  such  an  angle,  that  wben  the)  arc  placed  ' 
bclore  the  telescope,  the  points  1  ,  V  will  coincidet 
and  consequently  the  images  of  the  points  M,  K  will 
be  diKinctij  formed  at  F',  and  wiU  be  in  cuBiaet. 
Whenever  thn  happens,  the  space  w'  iviHbe  a  mea- 
sure of  the  angle  thus  subtended  by  MN.  Hence,  i( 
follows,  that  wliaiever  be  the  position  of  the  semi- 
lenses  A,  li,  on  the  axis  O /,  the  rays  6  A,  c  1),  which 
pass  through  the  centres  oi  the  semilcnscs,  will  cross 
the  aula  at  some  point  F,  corresponding  with  the  focus 
of  rsya  dhrerghtK  f"»m  M,  N,  aiKt  will  mark  out  the 
slae  of  the  image  tif,  and  coueequentty  the  relative 
magnitude  of  the  aii|{le  anhtended  by  the  two  points 
M,  N. 

From  the  equality  of  the  vertical  angles  AF'  B, 
V'  M*,  and  tbe  parallelism  of  the  lines  AB,    m',  «o 
abaUbav*  ifafi  AB=/F'i6P|  aadcslling/F'^, 

and  eooaldcring  that  OPsp-^,  F  befall  the  fccal 

F  b 

length  of  the  semilenses,  we  have  n' m' :  AB— 6  "p^* 

ABxi 

and  consequently  n' m*  —  AD  — .  Now,  call- 
ing AB=S,  F=10,  and  dmsi,  2,  3,  successively,  wc 
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laom  which  it  appears,  that  when  ft  is  in  aiiUuiictirai 
pivgression,  the  angle  n'  m'  varies  at  the  samt  rate, 
and  consequently  the  scale  which  measures  tbe  varia- 
tions of  the  angle,  subtended  bf  fho  ceutfea  of  the  two 
images,  is  a  scale  of  equal  parts. 

This  insti-umem  undergoes  a  very  sirgnlar  change, 
when  constiuctcd  as  in  PLitc  C'CCLXXVI  Fig.  3,  so 
that  the  semilenses  are  outcrnio.st  and  immoveable, 
while  another  lens,  LL,  is  made  to  move  along  the  axis 
Q/.   In  this  case,  a  double  image  is  fbrmcd  as  before, 
but  the  angle  ralrtended  by  the  centres  of  the  images 
ne  ver  suffers  any  change  during  tlie  motion  of  tfic  lens 
LL  ssloow;  the  axis  of  the  tilescope.    Il  tlie  twi,  image* 
arc  in  contact  when  ihc  lens  LL  is  close  to  the  semilen- 
ses, they  will  coi^iitiue  in  contact  in  every  other  position 
of  LL ;  but  the  magnitude  of  the  images  is  consiantljr 
increasing  during  tbe  motion  of  LL  towards/,  tbe  prin- 
cipal focus  of  tl«e  semilenses.  The  reason  of  this  renratk* 
able  properly  will  be  understood  from  Fig.  3,  where 
M.  N,  are  two  objerts  placed  at  such  an  angle,  that 
the  rays  passing  through  the  centrrs  A,  B,  of  the  semi- 
lenses, cross  (be  axis  at  F,  the  focus  of  the  combined 
lenses  lor  rays  divergent  from  M  and  N.    In  this  case, 
distinct  images  of  M  and  N  wilt  be  formed  at  F,  and 
Vill  couaequently  be  in  contact.  If  the  lens  LL  is  re- 
moved to  the  position  L'  L'.  the  rays  M  m,  N  n,  which 
are  incident  upon  it  at  tbe  poinu  m  and  n,  having  the 
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same  degree  of  eonvergenejr  m  before,  will  be  refract- 
cci  lu  k\  the  focus  ot  ilie  combined  lenses  for  rays  di- 
vcr^uig  from  MN  Two  distinci  images  uf  tbe  ob- 
jta  wiU  thvretore  b«  formed  at  F',  and  iiH.se  iowges 
will  ttill  be  in  oonUet.  In  like  miuiDcr,  it  mtf  be 
•hewn,  Cbar  whatever  be  the  position  of  the  icM  LL 
between  G  and  /,  the  rays  M/,  N  /,  will  cross  tbe  axis 
at  a  poiT  I  ii-idcni  with  the  focus  of  the  combined 
Iciiscb,  and  wiil  there  form  two  images  always  in  con- 
tact. Hence  it  follows,  thai  Uiuut^ii  tnc  iiu(;uir)  ing 
power  of  the  instrument  is  constaxilly  cbaiigiii|;  with 
the  position  of  tbe  lens  LL,  yetUie  an^lc  subteiuM 
bf  tbe  G«DUct  of  tbe  two  image*  never  au^n  ibe  kaet 
virbdoo. 

The  application  of  the  divided  object-glass  micro- 
meter to  a  tekscupc  fur  mcasurini;  diotdnccs,  and  lo  a 
coining-up  glass  lor  ascertaining  whether  a  »liip  i»  up- 
proachiof;  lo,  or  receding  from,  ilie  observer,  will  be 
found  in  Dr.  Brewster's  Trfante  on  Miw  PiUl»t«fiAkml 
£MfnMMiiM,fiookm.  Uhap  II. 

Tbe  principle  upoo  which  this  instrutnent  ia  iband- 
•A  nwy«lM»  be  epl^lied  to  ILinitden'a  dioptric  micrO' 
Aieter,  etid  to  tbe  reflecting  micrometer  wMcb  we  beve 
deiicribed  in  Chap.  III.  M^piUed  tO  «  CiWIglwIUBrn 
or  Gregorien  telescope* 

CHAP.  VI. 

On  Angular  or  JVsMm  JMIrrsaiffer*. 

Tbe  first  micrometer  of  this  kind,  that  we  are  ac- 
qoaiuted  -Ajtli,  v^jt,  invented  and  uitcd  by  Sir  William 
UeracbeUfor  ihc  purpose  of  measuring  the  angle  which 
S  tine  joining  the  two  stars  that  compose  a  double  sur, 
teoM  witb  tbe  direction  of  their  epperent  metioo.  Tbe 
object  which  this  eetebreted  utraeomer  bed  bi  viewt  was 
to  verify  a  conj<  cture  that  the  smaller  of  the  two  start 
revolved  rounii  tlie  greater,  or  rather  round  their  com 
mon  cerin  of  gravity;  and  he  actually  found,  by 
ttieans  ot  this  instrument,  that  in  the  double  sur  of 
Castor  this  revolution  was  performed  In  34i  years. 

The  mniiioD  micrometer  is  showti  in  Plate 
CCCLXXVI  Fig.  4|iiiclMed  in  a  turned  case  of  wood, 
as  it  ie  pnt  tngeHier,  mtAf  to  be  need  with  the  tdeeoope. 
A  is  a  litUe  bos  which  holds  the  eye-glass.  B  ts  the 
piece  which  covers  the  inside  work,  and  the  liox  A  is 
screwed  into  it.  C  is  the  body  of  ilic  microrneier  ion 
taining  the  brass  work,  showing  the  indtx  plate  a  pni- 
jectine  at  one  side,  where  the  cate  is  cut  awiy  to  re> 
ocivett.  D  is  a  piece,  having  a  screw  b  at  the  bottom, 
yxf  meSM  of  wiilcb  the  micrometer  i»  Gtotcned  to  the  te- 
letcepe.  To  the  piece  C  is  given  a  circular  motiati,  in 
the  niannri'  ;hr  jKi'-i/rjutal  nK">'.iuii  is  '^;crir  i  allv  given  to 

€iri  goriJn    rt-f^n;  tors,  nv   tSc  Invvci*  part  goiiij-  throu  -h 

'the  piect  D,  whtn:  H  Is  hclii  iiy  tbe  screw  E,  "  I'.ii  /i 
kt  eps  the  two  pieces  C  and  D  together,  but  leaves  tliern 
at  liberty  10  turn  on  each  other. 

Fift.  «,  ift  a  sectioo  of  the  eaee  eontamiiMr  tbe  brasa 
tporfc,  where  may  he  obeerved  the  pleee  B  hollowed 
out  to  receive  the  box  A.  which  consists  of  two  parts  in- 
closiiiR  the  eye  Icn.s.  Tliis  figure  also  shows  how  the 
pici  i:  C  ;):!"!'<(:?  cli  rough  D,  and  is  t  <  Itl  by  the  ring  li  : 
"the  brass  work,  consisuiig  of  a  hollow  cylinder,  a  wheel 
Mid  pinion,  and  index  plate,  is  there  represented  in  its 
place.  F  it  the  body  of  the  brass  woA.  being  a  hd* 
knr  cf Under  vitii  •  bfend  tin  C  M  tbe  upper  end  s 


this  rim  is  partly  turned  away  to  make  a  bed  for  the 
wheel  d.  The  pinion  e  turns  the  wlieei  d,  and  curnes 
the  index  pSaU  a.  Oite  ot  its  pilots  moves  in  the  arm 
/,  screwed  on  tbe  upper  part  of  c.  which  arm  ecrtes 
also  to  confine  the  wheel  to  its  place  on  c.  The  other 
pivot  ia  held  by  the  arm  g  lastcned  to  F 

Pig.  6.  i«  a  plan  of  tbe  brass  work    The  wheel  </,  ' 
whicli  is  in  li  e;  torm  of  a  ring,  \^  laid  on  the  upper  part 
of  F  or  C,  antl  tieid  by  two  bmall  arms  A  and  A  screwed 
dovvn  to  e  with  ihe  screws  i,  i. 

Fig.  7,  is  a  plan  ol  the  orasa  work }  d,d  \»  the  wheel 
placed  on  the  bed  or  socket  of  tbe  rim  of  tbe  cylinder 
r*  «,  end  w  held  down  by  the  two  pieces /,  *,  which 
are  screwed  on  e%  c.  The  piece  /projects  over  the  cen* 
ire  of  tiie  index  plate  to  receive  the  iip|K  r  pivot  of  the 
pinion  M,  «,  the  fixed  «ire  l.^stctieil  to  r,  c.  n, /i,  the 
moveable  wire  fastened  to  llie  anoiii  ir  wiieel  </,  rf.  The 
indiix  plate  a  is  divided  ituo  6t>  parts,  earh  suii-divided 
into  two,  and  milled  on  the  edge.  When  the  tingeris 
drawo  over  the  milled  edge  of  the  iitdex  plate  from  g 
umards  r.  the  angle  mt9  will  open,  end  if  drawn  from 
rto*Mds  y,  it  will  shut  again.  The  ease  r,  c.  must, 
have  a  sharp  corner  f,  which  serves  ss  a  hand  to  point 
out  the  divtiioMoa  the  iades  plate."  PM.  7Vs«<,  irai, 

p.  509. 

In  this  instrument,  the  two  wires  always  cross  each 
other  at  the  centre  of  the  field,  and  consequently  ibeir 
angular  sepdration  is  produced  uniibrmly  by  the  ino- 
tkm  of  the  pinion.  This  veiy  eircvmstsnce,  however, 
which,  thoQffh  it  rendete  it  easy  for  the  observer  to  rcsA 
off  the  angle  from  the  scale,  is  o;ie  of  the  gnateit  im- 
perfections of  the  insirument.  I  he  obscrvaiioiis  musi 
obviously  be  all  made  on  one  side  of  tlic-  CLU're  ol  the 
field,  as  appears  from  Pi4te  CCCLX.W'l.  Fig.  8,  and 
the  use  of  the  instrument  is  limited  to  thoee  caaes  in 
which  8  «  is  leu  than  the  radius  SC.  Tbe  greatest  dis> 
advantage  of  tbe  instrnmeot,  however,  is  me  oboruien 
of  the  raditM  SC,  for  the  error  of  observation  must  aU 
ways  diminish  as  the  length  of  this  radius  increases. 
This  disadvantage  does  not  exist  in  mcasui  ing  tlio  an- 
g<e  ut  pusi.ioii  of  two  stars  S  «,  for  the  distance  S*  re- 
mains the  same  whatever  be  the  length  of  SC ;  but  in 
determining  all  other  angles  oonuiocd  by  lines,  whose 
apparent  length  is  greater  than  SC,  this  uoperfection  is 
iMeparable  ftom  the  htstriimenl.  Say,  there  are  some 
cases  in  which  the  instrument  completely  fails  ;  as,  for 
instance,  wIilo  we  wish  to  measure  the  angle  ftjrmcd  by 
two  lines  wliicli  do  not  meet  in  a  poin!,  l;iu  oriiy  tend  to 
a  remote  vertex.  If  Mic  i^i-.ance  of  t!ie  nearest  extrc- 
roiiies  of  these  lines  is  greater  than  the  chord  of  the  an* 
gte  which  they  form,  measured  upon  tbe  radiu»  SC, 
then  it  is  impossible  to  measere  that  angle,  for  the  lines 
cannot  be  braught  to  coincide  with  the  two  lines  by 
which  ii  is  contained.  Nay,  when  tlie  i  hord  of  the  aft' 
glcdoes  cscecdtlic  distance  between  the  nearest  extre- 
mities, tbe  portion  of  tiie  wires  that  can  Ik-  brou:-lil  into 
coincidence  with  tiie  lines  is  so  small,  as  tu  lead  to  very 
serious  errors  in  the  result 

The  new  angolar  micrometer,  which  we  venture  to 
propose  as  a  sttbatittite  for  this  iastramcnt,  is  complete' 
ly  free  from  tiie  defects  which  wc  have  just  noticed,  and 
is  founded  on  a  very  besutifot  property  of  ttie  eir>  Ie.  If 
any  two  chords  AB,CD,  Pl*ie  (  CCLXXVI.  Fis:.  9,  in- 
terscct  each  other  in  the  poii-t  O  within  the  circle,  the 
angle  which  tbey  form  at  O  will  be  cqtui  to  half  the  sum 
of  the  archer  AC,  BD  ^  bat  if  these  chords  do  not  intcr- 
•ccteecb  other  witbio  the  circle,  but  tend  to  ai^  point 
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O  vithout  the  circle,as  in  Fig.  10, then  the  ugle  wbicb 
they  form  w  eqinl  lo  helf  the  differeBca  of  tte  erebe* 

AC^  BD  i  that  is,  calling  P  the  angle,  we  have  in  the 

first  case  ^  md  in  the  secood  cho  ^ 

AC--BD  ^  ^ 

the  focus  of  ilic  first  eye-glass  of  a  -f  Icsr  npc,  the  move- 
able on;:  AU  in»y  be  made  to  form  every  possible  an- 
gle with  Uic  fixed  unc  CI),  and  that  angle  WBang  be  reft- 
diJy  found  from  tlic  arclies  AB,CD. 

Tbe  tpparaius  by  which  lhc^c  arches  are  measured 
i»  Topreeented  in  Piate  CCCLXXVL  Fig.  1 1,  where 
the  gndnsted  eireuler  bead  may  be  divMed  only  into 
180',  in  order  to  save  the  trouble  of  halving  the  sum,  or 
the  difference  of  the  arches  AC,  BD  ;  but  as  it  would 
still  be  necesisary  lo  measure  t%vo  arches  before  the  an- 
gle could  be  ascertained,  we  have  adopted  another  me- 
thod, remarkable  for  its  simplicity,  and  giving  no  more 
trouble  than  if  the  wires  always  intersected  each  other 
io  the  centre  of  the  field. 

Let  AB,  for  cxam^e,  Piate  CCCLXXVI.  Fig.  9.  be 
the  fixed  wire,  and  CD  the  mereable  one,  and  let  it  be 
required  to  fiiul,  at  one  ohscrvation,  the  anKle  AOC  or^. 
Let  the  index  of  ilic  vernier  be  at  zero,  vvlicn  the  point 
D  coincides  with  B  ;  and  as  it  is  obvious  that  the  exire- 
aiity  C  will  be  at  c  when  U  is  at  B,  the  arch  c  A  will  be 
•  Gonstaot  qiMWtityt  wbicli  we  aball  call     Hailing  AC 

S"  •nd  BDsn»  we  lutve,  fg-S^^ ;  bat  aiiice  tbe  ex- 
tremity C  will  move  over  the  space  C  c  while  D  de- 
scribes ihc  space  DD,  ihcsc  arches  must  be  equal,  con- 
sequently b~m — n;  hence,  adding  2  n  to  each  side  of 
the  equation,  wc  obtain  b  -{■  2n~m  -\-  r.,  or  ^  b-i-ri~ 

consequently  p^^b+n.    Hence  the  angle  AOC 

is  equal  to  half  the  arch  A  c  added  to  the  arch  DB ;  or 
since  A  c  is  invariable,  t))c  half  of  it  is  a  constant  Quan- 
tity, and  the  angle  required  is  equal  lo  the  sum  of  this 
constant  quantity  and  the  arch  UB. 

When  the  wires  do  not  intersect  each  other,  as  in 


Fig.  10,  wc  have  <5=:- 


and  b—m  +  n;  hence,  sub- 


tracting 3  R  from  each  side  of  tlic  equation,  we  have 
b—2  rClm — n,  and  dividing  by  2  J  b — n~         >  con- 


aequently  f=r  j  6—11.  Tint  is,  the  angle  AOB  is  equal 
to  the  difference  between  half  the  arch  A  c  and  tbe  arch 
DU,  or  to  a  constant  quantity,  diminished  by  the  arch 
DB 

In  finding  the  angle  AOB,  therefore,  we  have  merely 
to  observe  the  place  of  the  index  when  the  wires  arc  in 
their  proper  position;  and  as  the  scale  commences  at  B, 
or  when  O  and  B  coincide,  and  is  numbered  both  ways 
from  B,  tbe  degree  pmMed  out  on  the  circular  head, 
when  increased  or  diminished  by  the  eottatani  (|uantity, 
vill  give  the  angle  of  the  wires  which  is  sou^jlit.  The 
semicircle  on  each  side  of  a  diameter  drawn  through  B, 
is  divided  into  isc",  ihc  1 80tb degree beiitg  It  tko oppo* 
site  end  of  that  diameter. 

The  method  of  reading  olT  the  angle  AOB  otay  be 
atiii  farther  aimpiified,  ao  as  to  sate  tbe  trouble  cvea  of 
recolloettng  the  conataot  quantity,  and  of  adding  and  attb. 
trading  it  from  the  arch  pointed  out  by  the  index  of  the 
vcrnicr.    I'his  effect  is  produced  by  mailing  the  index 


of  the  fcraier  point  to  the  constant  quantity  upnn  the 
part  of  the  acalc  below  B,  Fig,  9,  when  the  poinu  U,  B, 
coincide,  or  when  the  wire  CD  i^,  in  the  posuioncB;  for 
it  is  obvious  that  if  z  is  the  zero  of  the  scale,  and  B  s 
equal  to  the  constant  quantiiy,  the  arch  D  z,  which  is 
pointed  out  by  the  index  of  the  remiert  will  be  equal  to 
}  or  the  angle  AOB.  In  like  nunocr,  in  Fig.  lo, 
wbere  tbe  wirea  do  not  eroia  each  other  within  tbe  field, 
and  wbere  B  7  ia  the  eonstant  quantity,  the  arch  D 
marked  out  hy  the  index  of  the  vernier,  is  obviously 
equal  to  J  4 — 71,  or  the  an;;5lc  AOU,  wliich  the  w  irisuiid 
lo  form  at().  By  means  of  t!iis  ai;ju»tmcnl,  therefore, 
we  are  enabled  to  read  off  the  angle  AOB  with  the  same 
facility  as  it  the  wires  intersected  each  otber  in  ibcvciy 
centre  ol  the  field,  When  the  arcbea  are  aectirate  mea* 
turesof  the  angleaat  tbe  centre. 

It ia not  necessary  that  tlic  two  wires  should  be  placed 
In  the  focus  of  the  first  eye  glass.  Dr.  Brewster  h  .s 
csroti  ur.lcd  an  in&tninicni  of  tliis  kiiicl,  in  w  hirh  the 
lixcd  wire  AB  is  placed  ia  the  tocus  of  the  whole  eye- 
piece, or,  w  hat  is  the  same  thing,  in  the  focus  of  the  ob- 

I'ect-glass,  while  the  moveable  wiie  CD  revolved  in  the 
bcoa  of  tbe  first  eye-glaaa.  In  this  case  the  wire  AB 
is  more  magnified  than  the  otber ;  but  if  this  should  be 
regarded  at  an  inconTenienee,  it  might  easily  be  removed 
by  using  a  more  delicate  fi'jre. 

The  end  of  the  eyt-iube  is  represented  in  Fij*.  II, 
where  CD  is  the  circular  head,  divided  into  36'--,  and 
subdivided  by  the  vernier  V  j  L  is  the  level,  and  AB  the 
part  of  the  eyc-piccc  which  contains  the  diaphragm  with 
the  fixed  and  moveable  vrirea.  The  head  CD,  and  the 
level  L,  are  firmly  fixed  to  the  cye«ttibe  T,  and  from  the 
head  CD  there  riaea  an  annular  shoulder  concentric  with 
the  tube,  and  containing  the  diaphragm  across  which  the 
fixed  wire  is  stretched.  This  diaphragm,  which  is  re- 
presented in  Plate  CCCLXXVI.  Fig.  12.  with  the 
wire  extended  across,  projects  through  the  circle  of 
brass  EF.  All  thete  parts  remain  immoireable,  while 
the  outer  tube  AB,  and  the  other  half  EF  of  the  circa" 
lar  head  which  contaioa  the  vernier  Vi  bare  a  ratatory 
motion  upon  tbe  ahoolder  wbieb  rIaea  from  CD.  The 
tube  AB  is  merely  an  outer  case  to  protect  a  little  tube 
within  it,  which  coni.iitis  the  eye-glass,  and  the  moveable 
diaphragn)  with  ns  fibre  extended  across  it.  The  in- 
closed tube  is  screwed  into  the  ring  LF,  and  the  outer 
tube  is  alao  acrcwed  upon  the  same  ring  ;  so  that  by  mov- 
ing AB,a  motioo  of  nution  is  communicated  to  the 
vernier  V,  and  to  the  diaphragm  and  wire  belonging  to 
the  inner  tube,  while  the  rest  of  the  eye-piece,  contain- 
ing the  other  diaphragm  with  its  wire,  remains  stationary. 
By  this  means  the  moveable  wire  is  made  to  form  every 
possible  an^\c  with  the  fixed  wire,  and  the  angle  is  de- 
termined by  the  method  which  we  have  already  explained. 
The  fixed  wire  is  placed  a  little  out  of  the  centre  of  tbe 
diaphragm  to  which  it  belongs,  and  the  diaphragm  itaelf 
is  placed  in  a  cell,  in  wilich  it  can  be  turned  round,  so  aa 
to  adjust  the  wire  to  a  horizontal  line,  when  the  level  H 
set.  The  moveable  v*irc  is  likewise  placed  at  a  little 
distance  from  the  centre  of  its  diaphragm,  as  i  epi  centcd 
in  Plate  CCCLXXVI.  l"ig.  Ij  ;  but  by  means  of  screws 
which  pass  through  the  inner  tube  into  the  c(!ge  ol  this 
diaphragm,  it  can  be  moved  in  a  plane  at  rit;hi  angles  to 
the  axis  of  the  ey(»-piece|  so  that  the  mov eaUlc  wire  mtf 
be  placed  either  in  the  centre  of  the  fields  or  difihrenc 
distances  from  it.  See  Jitatke  as  JVnv  PMI,  Int.  p. 
US. 
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CHAP.  VII. 

On  iiii€id  Di$Cf  and  Lmmbwu  Imoge  iOtnmtten, 

In  menurhig  the  distatice  of  close  doable  itan,  Sir 
William  Herschel  found  it  difficult  to  apply  the  common 
wire  micrometer,  from  the  various  sources  of  imperfec- 
tion to  which  it  is  liable,  but  particularly  from  the  neces- 
aity  of  iiiuminatiag  the  wires.  He,  therefore,  set  him* 
Mtf  to  coMtnioi  •  ^mieroiiMtAr  f«r  this  particuUr 
pwpoMi  aH  In  tUt  way     ctmtif ved  the  lenp  vtcn»- 

Tlili  inatnraient  is  represented  in  Plate  CCCLXXVI. 

Fig.  14.  "  where  ABGCFE  is  a  stand  nine  feet  hiph,  on 
vhich  a  semicircular  board  q  h  o  g  p  a  moveable  up- 
ward or  downward,  in  the  manner  of  some  fire-screens, 
es  occasion  may  require,  uA  is  held  in  its  Mtualion  by  a 
peg  /!  put  into  any  one  of  the  h<^8  of  the  upright  piece 
AB.  This  beuduesesment  of  a  circle  of  U  inches 
ndloe,  sM  H  tbetit  three  inches  broader  than  a  semi- 
circle, to  give  room  for  the  handles  r  D,  f  P,  to  work. 
The  use  of  this  board  i»  to  carry  an  arm  L,  30  inches 
long,  made  to  move  on  a  pivot  at  the  centre  of  the  circle, 
by  means  of  a  Mriiig,  which  passes  in  a  groove  on  the 
edge  of  the  semMrcte  ^  o  A  ^  ;  the  string  is  fastened  to 
e  book  e,  (not  expressed  in  the  figotrci  being  at  the  beck 
of  the  erm  L,>  and,  passhtg  along  the  gvoove  from  e  h 
to  q,  is  lurned  over  a  pulley  at  9,  and  goes  down  to  a 
sm;ill  baiitl  within  the  plane  of  a  circular  board, 
where  a  double  jointed  handle  e  P  commands  its  motion. 
Dy  this  contrivance  we  sec  the  arm  L  may  be  lifted 
tip  to  any  altitude  from  the  horkoiital  position  to  the 
perpendicaleri  or  be  aaffered  to  deacand  bjr  its  own 
weight  facloir  the  horiaonta!  to  the  reverse  perpendIcQ' 
lar  situation.  The  weight  of  the  handle  P  is  sufficient 
to  keep  the  «rm  in  any  Rtren  position ;  but  if  the  motion 
ihoiilij  bi'  c:isy,  a  fi'lction  spring  I^^Ucd  IO  the  blT* 
rel  will  moderate  n  at  pleasure. 

In  ftwjt  of  the  arm  La  small  slider,  about  three 
iaches  Jongi  ia  moveable  in  a  labbet  from  the  end  L  to- 
wards the  centre,  backward  and  forward.  A  string  is 
fn^tftncr)  to  the  left  side  of  the  little  sHdn  ,  n:id  goes  to- 
wards L,  where  it  passes  round  a  pulley  at  -n,  and  returns 
under  the  arm  frommn,  towards  the  centre,  wliere  it  is 
Isd  in  a  groove  on  the  edge  of  the  arm,  which  is  of  a  cir- 
cular form,  upward  to  a  barrel  (raised  above  the  plane 
of  the  circular  board)  at  r,  to  which  the  handle  r  O  is 
ftWened.  A  second  string  Is  fastened  to  the  slider,  at 
the  right  '.idc,  and  goes  towards  the  centre,  where  it 
passes  orcr  a  ;  ulley  n,  and  the  weight  v,  which  is  sus- 
pended by  \'iL  r<\A  of  the  string,  returns  the  slider  to- 
wards the  centre,  when  a  contrary  turn  of  the  handle 
paiwiis  it  to  act. 

Two  aaaalt  lamps,  %  inches  high,  1^  in  breadth,  by  14 
in  depth,  are  shown  at  «  and  i.  The  sidesr  back,  and 
top,  are  made  so  as  to  permit  no  light  to  be  scci  ,  jiul  ifu- 
front  consists  of  a  thin  brass  sliding  door.  The  lljine 
io  the  lamp  •  is  placed  ./^ths  of  an  inch  from  the  l  it 
aide,  .^otba  from  the  front,  and  half  an  inch  from  the 
bottom,  the  lamp  b  it  is  placed  at  the  same  height 
Mud  diataneet  meaaoring  from  the  right  side.  The  wick 
of  the  fame  consists  only  of  a  very  thin  lamp'colton 
thread ;  for  the  smallest  flame  being  sufficient,  it  is 
easier  to  keep  it  burning  in  so  confined  a  place.  In  the 
loji  of  each  lamp  iwwA  \,€  ^  little  slit,  lengthways,  and 
alao  a  ssmII  opening  in  one  side  near  the  uppier  part,  to 
Vok  XIIL  PAmT  I. 


permit  air  enough  (0  circulate,  to  feed  the  flame.  To 
prevent  every  reflection  of  light,  the  side  opening  of  the 
lamp  a  should  be  to  the  right,  and  that  of  the  lamp  b  to 
the  left.  In  the  slidinR  do«-  of  each  lamp  is  made  a 
anwH  hde  wMi  the  ptnnt  of  a  very  fine  needle,  just  op- 
posite the  place  where  the  wicks  arc  burning,  so  that 
when  the  sliders  are  shut  down,  and  every  thing  dark, 
nothing  shall  be  seen  but  two  fine  lucid  points  of  the 
size  of  two  stars  of  the  third  or  fourth  magnitude.  The 
lamp  a  is  placed  so,  that  its  lucid  point  may  be  in  the 
centre  of  the  circuhtr  board,  where  it  remains  fixed.  The 
lamp  b  ia  hang  to  the  little  slider  which  moves  in  the  ' 
rabbet  of  the  arm,  so  that  its  lucid  point,  in  a  horizontal 
position  of  the  arm,  may  be  en  a  level  with  the  lucid 
point  in  the  centre.  The  moveable  lamp  is  suspended 
00  a  piece  of  brass  fastened  tu  the  slider  by  a  pin  exact* 
ly  behind  the  flame  on  which  it  moves  as  a  pivot.  The 
lamp  is  balanced  at  the  bottom  by  a  leaden  weight,  so  as 
always  to  remain  upright,  when  the  arm  is  either  lifted 
above,  or  depreased  below  the  horiaoond  poritlon.  The 
double-jointed  handles  r  D,  f  P,  consist  of  light  deal 
rods,  leti  feet  long,  and  the  lowest  of  them  may  have  di- 
visions, marked  on  it  near  the  end  P,  expressing  exactly 
the  distance  from  the  caolml  Ineid  point,  in  ib«t,iaGhl^» 
and  tenths. 

From  thia  coostmctioo  we  see,  that  a  person  at  a 
distance  of  tea  feet  majf  govern  the  two  lucid  points,  so 
as  to  bring  them  Into  any  required  position,  south  or 
north,  preceding  (  r  rillc  wiui^,  from  0'  to  90",  by  using 
the  handle  P,  and  to  any  distance  from  Yo^hs  of  an 
inch  to  5  or  6  and  30  inches,  by  means  of  the  handle  D. 
If  any  reflectian  or  appearance  of  light  should  be  left. 
Snmb  ^  t»p  W  sides  of  the  lamps,  a  temporary  ^creeOf 
cenwiting  «•  kng  ^ece  of  pasteboard,  or  a  win*  frame 
covered  with  bhkcfc  cloth,  of  the  length  of  the  whole  arm, 
and  of  any  required  breadth,  with  a  ^lit  of  half  an  inrh 
broad  in  the  middle,  may  be  afhxed  tu  Uic  ni  by  fuur  i>cnt 
wires,  projecting  an  inch  or  two  before  the  lamps,  situa- 
ted so  that  the  moveable  lucid  point  may  pass  along  the 
opening  left  for  that  purpose. 

Plate  CCX:lxXVI.  Fig.  15.  vqtreieDts  part  of  the 
arm  L,  of  a  larger  size ;  « the  slider ;  m  the  pulley,  over 
which  the  chord  x  I  y  zi%  returned  towards  the  centre ; 

V  the  other  chord  going  to  the  pulley  n  of  I'ig.  14  ;  R 
the  brass  piece  moveable  on  the  pin  c,  to  keep  tlic  Ij^np 
upright.  At  K  is  a  wire  rivetted  to  the  brass  piece,  on 
wMm  ia  lield  the  lamp  by  a  nut  and  screw.  Fig.  10, 17. 
Npfeaent  the  lavpa  0,6,  with  the  sli^g  doora  open,  to 
show  the  ntuadon  of  the  wieka.  «  is  the  leaden  weight, 
with  a  hole  in  it  Through  which  the  wire  R  of  Pip.  1  5, 
is  to  be  passed,  wlicii  !t>c  lamp  is  to  be  fastened  lo  die 
slider  ».  I'ig.  18.  represents  the  lamp  a  with  the  sliding 
doer  shut ;  I  the  lucid  point ;  i  k  the  openings  at  the  top, 
aifd  I  at  the  sides  for  the  admiasfani  flf  air. 

The  ii^nioua  artist  wHI  aooD  percrivp  that  the  mo- 
tlom  of  this  micrometer  are  capable  m  great  Improve* 
inent  by  the  application  of  wheels  and  pinions,  and  other 

V  11  known  mechanical  resources;  but,  as  the  principal 
(iljjcct  is  only  lb  be  able  to  adjust  the  two  lucid  points 
to  the  required  position  and  distance,  sod  to  keep  them 
there  for  a  few  ndnutea,  while  the  dbaerrer  ||oe8  tonea- 
aute  dleit^distance,  it  will  not  be  ncocBsaiy  to  WKf  more 
on  the  aabject. 

Sir  William  Herschel  next  proceeds  to  show  the  ap- 
plication of  this  instrument,  his  well  known  to  opti- 
cians, and  others,  who  have  b:^c:i  ill  \\\c  liabit  of  using 
optical  instruments,  that  we  can  with  one  eye  look  into 
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a  microscope  or  telescope,  and  see  an  object  much  mag- 
ni6ed,  while  the  naked  eye  may  see  a  scale  on  which  Ui« 
magnified  piciure  is  (hromi.  In  this  maiwer  Str  W> 
Hertchel  geDerellf  determined  the  power  of  hit  tele* 

scopes;  and  any  one  who  has  acquired  a  Tacility  oF  taking 
such  observations  will  very  hcUloiii  mistake  so  much  as 
one  ill  fifty  ill  (Ictcrmininj;  the  power  of  an  instrument, 
and  that  degree  yf  exactness  is  fully  sutlicicnt  for  ihe 
purpose. 

The  Newtonian  form  is  ftdminbly  adapted  to  the 
uie  of  this  mierometer ;  for  the  observer  stands  always 

erect,  and  looks  in  a  horizontal  direction,  ihou^jli  the 
tclcsCDjic  should  be  elevated  to  the  zenith.  Besides,  his 
face  being  turned  away  from  the  object  to  which  his 
telescope  is  directed,  this  micrometer  may  be  placed 
very  con?enientIy,  without  causing  the  least  obstnicdon 
to  Ui«  view :  tbefclbre»  in  using  tUa  instramcnti  it  is  pot 
at  ten  feet  distance  from  the  left  eye,  in  a  line  i>erpcn> 
dicular  to  the  tube  of  the  telcf:  pf ,  and  the  moveable 
board  raised  to  such  a  height,  tiiat  llic  iucid  point  of  the 
central  lamp  may  be  on  a  level  with  the  eye.  The 
handles,  lifted  up,  are  passed  through  two  loops  fastened 
10  the  tube,  just  by  the  observer,  so  as  to  be  ready  for 
Mt  use.  It  should  be  <4iserTed,  that  the  end  of  the  tube 
is  cut  BWaf)  so  as  to  lesTO  the  left  eye  entirely  free  to  see 
the  whole  micrometer. 

UiTing  now  directed  the  telescope  to  a  double  start 
it  is  viewed  with  the  right  eye,  and  et  the  same  time 

with  the  left  see  it  projected  on  the  micrometer;  then, 
by  the  handle  P,  which  commands  the  position  of  tlie 
arm,  it  is  raised  or  depressed  so  as  to  bring  the  two  lucid 
points  to  a  similar  situation  with  the  two  stars;  and,  by 
the  handle  D,  the  moveable  lucid  point  is  approached 
or  removed  to  the  same  distance  of  the  two  surs,  so 
that  the  two  lucid  pointt  may  be  exactly  covered  by,  or 
coincide  with  the  stars.  A  little  practice  in  this  busi- 
ness soon  makes  it  easy,  especially  to  one  who  has  al- 
ready been  used  to  look  with  both  eyes  open. 

What  remains  to  be  done  is  very  aimple.  With  a 
proper  rule,  divided  into  inches  snd  40th  parts,  the  dis- 

larcc  of  the  lucid  points  is  taken,  which  may  be  doi;e 
to  the  j^rcattst  nicety,  because,  as  observed  before,  the 
li;tlc  iigles  are  nii'.de  with  the  point  of  a  very  fine  needle. 
I'hc  measure  thus  obtained  is  the  tangent  of  the  mag- 
nified angle  under  which  the  stars  are  seen,  to  a  radius 
of  10  feetj  therefore*  the  angle  being  found«  and  di- 
vided by  the  power  of  the  telescope,  gives  the  real  an* 
nvilar  diit:intc  of  t!ic  centres  of  a  double  star.  For  in- 
iiancc,  Sc|)t.  J  i,  178  1,  Sir  William  H<T8chel  measured 
*  Hercuti^  with  tliis  instruincut.  Huving  caused  the 
two  lucid  points  to  coincide  exactly  witli  the  stars  centre 
on  centre,  he  found  the  radius,  or  distance  of  the  CCOtral 
lamp  from  the  eye,  10  feet  4. is  incbea;  the  tangent  or 
distance  of  the  two  lucid  points  50.6  fortieth  parts  of  an 
inch  ;  this  gives  the  magnifud  anglr  35',  and  dividiiitr 
by  tl.c  power  •160,  wliich  lie  uitcl,  he  ublaitied  4"  j-i"' 
f  r  the  (lis'.ajicc  of  the  centres  of  the  two  stars.  The 
&calc  of  the  micrometer  at  this  very  convenient  dis- 
tance, with  the  power  of  460 (which  hia  telescope  bears 
so  well  on  the  fixed  stars  that  for  near  a  twelvemonth 
past  he  hardly  used  any  other)  is  above  a  quarter  of  an 
inch  to  a  second;  and  by  putting  nn  hi",  power  of  93", 
which  in  very  fine  evenings  is  cxii  emely  ihsiinrt,  he  ob- 
tained a  scale  of  n;orc  tlian  half  i.t)  inch  to  a  second, 
without  increasing  the  distance  of  the  micrometer ; 
whereas  the  most  perfect  of  Us  former  nicroneteri, 


with  the  same  instrument,  had  a  scale  of  less  than  the 
3000th  part  of  an  inch  to  a  seeond. 

The  measures  of  this  micrometer  are  not  confinedto 
double  stars  only,  but  may  be  applied  to  any  other  ob« 
jects  that  require  the  utmost  accuracy,  such  as  the  dia- 
meters of  the  planets  or  their  satellites,  the  mountains 
of  the  moon,  the  diameters  of  the  fixed  stars,  Sec.  For 
insunce,  Oct.  32, 1781,  Sir  Wiiiiam  Herschel  measured 
tlae  apparent  diameter  of  «  Lyrx ;  and  judging  it  of  the 
greatest  importance  to  increaaa  hia  scale  as  much  aa  con- 
venient, he  pbieed  the  mierometer  at  the  greatest  eonvc« 
nient  distance  ant!  f'.rit!i  some  trouble,  for  want  of  longer 
handles,  which  mi^.u  easily  be  addcdj  look  the  diameter 
of  this  star,  by  removing  the  two  lucid  points  to  such  a 
distance  as  just  to  inclose  the  apparent  diameter.  When 
he  measured  his  radius,  it  was  found  to  be  23  feet  S 
inches.  The  distance  of  the  two  lucid  points  was 
about  three  inches ;  for  extreme  nicety  could  not  be  ob- 
tairicd  ill  this  observation,  on  account  of  the  very  great 
power  he  used,  which  was  64S0.  From  these  measures 
we  have  the  magnified  angle  38'  10":  this  divitlcd  by 
the  power  gives  ^.359  for  the  apparent  diameter  of  <■ 
Lyrse.  The  scale  of  the  micrometer,  on  this  occasion, 
was  no  less  than  8.443  inches  to  a  second,  as  will  be 
lowMf  by  multiplying  the  natural  tangent  of  a  second 
with  the  power  and  radius  in  inches.  In  Nov.  1781,  he 
measured  the  diameter  of  the  new  star;  but  the  air 
was  not  very  favourable,  for  this  singular  star  was  not 
so  distinct  with  337  that  evening  as  it  generally  is  with 
460 :  therefore,  without  laying  much  stress  on  the  ex- 
actness of  the  observation,  he  only  reports  it,  to  ex* 
emplify  the  use  of  his  micrometer.  His  radius  was 
35  feet  1 1  inches.  The  diameter  of  the  sur,  by  the 
distance  of  the  lucid  points,  was  3.4  inches,  sod  the 
power  he  used  337:  hence  the  magnified  angle  is  found 
19',  and  the  real  diameter  of  the  star  5*.022.  The 
scale  of  tliis  measure  is  .474  millesinwls  of  SO  bwh,  OT 
almost  half  an  inch  to  a  second." 

A  lucid  disc  micrometer  was  also  used  by  M.  Schroe- 
ter  of  Lilienthal,  in  his  observaUoos  en  the  new  pla« 
nets,  but  we  are  not  acquainted  with  the  principles  of 
its  construction. 

A  luminous  image  micrometer,  in  which  the  angle, 
subtended  by  two  lucid  points,  is  measured  by  cxi):>nd- 
ing  them  into  circular  discs,  and  marking  the  instant 
of  contact,  has  been  described  by  Dr.  Brewster  in  hie 
TVraltof  on  Ainv  PMtnefiMeat  /Mlrwnmlt ,  p.  40b 

CHAP.  VIII. 

On  DvuUff  R^raeting  Mgnmiten. 

The  first  person  who  proposed  to  employ  the  sepa* 
ration  of  two  images,  fiirmed  by  double  refraction, 
as  the  principle  of  a  micrometer,  was  the  late  Inge- 
nious AbYi  Rochon.  On  the  5th  March  1777.  Messrs. 
Li  roi,  Lctnonnier,  and  Coiidurcct,  puve  a  fivourabic 
repuri  ol  tins  nesv  iiiveii'.ir)ii,  wlilcli  wa-5  biought  to  a 
considerable  degree  of  perfecdoa  by  successive  im- 
provements,  with  which  M.  Rochon  was  constantly  oecu* 
pied  till  the  time  of  hia  death,  which  took  place  in  1817. 

If  we  suppose  ABC,  (Piste  CCCLXXVI.  Fig.  19.) 
a  prism  of  rock  crysiu!,  so  rut  out  of  t':ic  htx  iedral 
l)n3in  ii)  which  this  substLiucc  is  ger*crilly  furmed, 
tii:u  AC  is  the  axis  ot  the  prism,  and  UCD  another 
prism,  so  cut  out  of  tlic  same  crystal,  that  i}C  is  tb<» 
axis  of  the  prismi  then  a  ray  of  light  RR  incident  perv 
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pendicularly  at  R,  will  go  on  to  R'  witlMMlt  being  di- 
vided into  two  penciUt  as  the  doubly  refracting  force 
vanishes  in  the  direction  of  Uie  axisj  but  wlien  it 
reachee  R'  it  will  be  divided  into  two  pencils  R'  IV, 
R'  if  ODO  of  which,  R  R",  the  ordinary  pencil,  will  go 
nn  te  the  direcUou  R'  E  without  any  deviation,  as  it  is 
Jb  no  way  affected  with  tbo  4oiMf  nfnctiaf  fbKO  of 
the  wcond  prism  BCD,  wMI«  the  cstnordliwiy  pencil 
R'  f  will  deviate  from  the  line  R'  E,  in  vitluc  of  the 
doubly  refracting  force  of  the  second  prism  BCD. 
An  eye  placed  at  E  will  obviously  not  receive  the  two 
rajs  R'  E  and  R'  «,  but  if  we  draw  E  r*f  r"  r',  r'  r  re< 
speetivdj  pmUdto  t  f»  c  ^'^  ^  R'  R|  •  ny  r  r  iaeldMl 
pamMMficvlwlf  at  rt  will  give  mi  «aUfMrdmiy  nf 
i"  %  which  mil  TMcb  the  eye  E  it  the  same  time 
with  the  ordinary  ray  R'  E,  and  the  obscrvrr  'tHI  ^cc 
two  (ii&iinct  imagcb  ol  i.ie  object  from  whicli  i.iicicia)s 
proceed. 

In  order  to  apply  tbi»  compound  prism  to  the  pur- 
pOMc  of  a  micrometer,  M.  Rochon  introduces  it  h<> 
tweanthe  objeo-glMt  and  the  eye-Rlaae  ol  «d  MinnMK 
mieal  telewope,  at  ehown  io  Plate  CCCLXXVI.  Ft;. 

■JO;  and  by  moving  it  along  the  axis  of  the  telescope, 
diigular  separation  of  the  two  images  of  the  objtct 
«  «'  IS  nui;!fi  u;  vary  in  a  manner  similar  to  what  lias  been 
already  dc&ccibed  to  the  prismatic  micrometer  of  Dr. 
Maskelyne. 

Io  the  year  laiSi  M.  Rochon  Bvqpoaad  another  form 
ol  hii  micrometer,  from  whieh  no  expected  great  ad- 
vantages. He  took  a  parallelepiped  of  rock  crystal, 
formed  of  two  prisms,  cut  with  angles  of  about  30", 
and  so  as  to  make  the  images  of  the  sun  overlap  one 
SDotber  about  five  minutes.  When  joined  together 
by  mastic,  it  was  ground  into  a  convex  lens,  and  was 
ooiled  with  a  concave  lena  of  ghtss,  so  aa  to  form  an 
achpomaiic  object-gtaai.  The  object>glaaat  which  had 
a  focal  length  of  about  three  dccimeterst  separated  the 
centres  of  the  images  of  the  son  about  98  minutes, 
lie  then  adapted  to  ibis  objecUglass  a  common  mi- 
crometer,  which  measured  angles  of  10  minutes,  and 
he  had  thus  three  decimetres  or  10  minutes  to  com- 
plele  the  meaaure  of  the  diametera  of  the  ann  or  moon. 

logenioQa  aa  ibeae  mierometere  are,  we  conceive  them 
to  be  liable  to  an  objection  of  a  very  aerioos  mtare. 
Dr.  Brewster  has  shown,  from  numerous  experiments, 
that  rock  crystal  is  >cry  imperfectly  cvyslaUiz.ed  in  the 
direction  of  its  axis,  and  that  it  exhibits  t^rc&i  devia- 
tions from  a  homogeneous  texture,  both  in  its  action 
upon  common  and  polarised  light.  Distinct  images 
iliarelbra  'caonot  he  rormed  through  prisms  or  lenses 
whoae  refracting  sorfiwet  are  perpeodicalar,  or  nearly 
ae,to  the  axis  of  the  hexaedru  prism.  Ifaatroooroy 
therefore  is  to  derive  any  advantage  from  doubly  re- 
fractiog  micrometers,  we  must  have  recourse  to  the 
dM^le  rcfiractioo  of  other  auhaiancca  than  rock  cryaial. 

■•  a 

CHAP.  IX. 

On  MknmHtr$  fvr  JMrrovre/le*.* 

Microscopical  micrometers  are  (generally  <  mploycd 
for  measuring  very  rninule  spaces,  bucli  as  the  suhdi- 
diaions  of  astronomical  instruments,  or  the  diameters 
of  objecta  magnified  in  the  field  of  a  microscope.  All 
the  micrometers  deacrihed  in  chapter  first}  may  be 
eoataiderod  aa  mierometera  of  tbia  hind,  when  placed 
in  the  anteifor  fbena  of  the  afe.glaa»  of  •  microicepe. 


One  of  the  simplest  micrometers  for  microscopes, 
consists  of  a  screw  with  an  index,  fix<  r;  1  i  he  focus  of 
the  eye-jjiass.  The  point  of  the  screw  is  made  to  move 
across  the  space  to  be  measured;  and  as  the  index  re- 
gisters the  number  of  revolutions  necessary  for  this 
purpose,  the  diameter  of  the  object  will  be  found  by 
aacertainiajg  the  number  of  threads  in  one  inelu 

Dr.  Jann  measured  the  magnitudes  of  minute  ob- 
jects, by  comparing  them  with  small  pieces  of  silver  i  i 
brass  wire  placed  beside  iliem  j  the  diameter  of  which 
had  been  previously  ascertained  by  coiling  it  round  a 
cylinder,  and  observing  how  many  breadths  of  the 
wire  w  ere  contained  in  a  given  number  of  inches. 

One  of  the  beat  micraacepical  mierometera  ia  the 
single  lens  micrometer,  invented  by  Dr.  Wollaaton. 
T)ii  n  i  '  tri  mi  nt,  says  Dr.  WoIIaston,  is  furnished  with 
a  situjle  lens  ot  about  -j^th  of  an  inch  focal  length. 
The  aperture  oi  such  a  icns  is  necessarily  small,  so 
that  when  it  is  mouolcil  on  a  plate  of  brass,  a  small 
perforation  can  be  made  by  the  side  of  it  in  the  braaa, 
nanear  to  iu  centre         of  aninch. 

When  a  lent  thus  moonted  la  placed  before  fhe  eye 
for  the  purpose  of  examining  any  small  object,  the 
pupil  is  of  sufficient  magnitude  for  seeing  distant  ob- 
jects at  the  same  time  thrcjugh  the  at^jacent  perfora- 
tion, so  that  the  apparent  dimensions  of  the  magntlied 
image  might  be  compared  with  a  scale  of  inches,  feet, 
and  yard*,  according  to  the  distance  at  which  it  might  be 
convenient  to  place  it. 

A  scale  of  smaller  dimensions  attached  to  the  in- 
strument will,  however,  be  found  preferable  on  ac- 
count of  the  sieaditiess  with  which  the  comparison 
may  be  made;  and  it  may  be  seen  with  sufficient  dis- 
tinctness by  the  naked  eye,  without  any  efl'ort  of  nice 
adaptation,  by  reason  of  the  smaUnesa  of  tiie  hole  through 
which  it  ia  viewed. 

The  construction  that  I  have  chosen  for  the  scale  is 
represented  in  Plate  CCCLXXVI.  Fig.  21.  It  is  com- 
p«")cd  of  smalls  wiies  about  ^jth  of  an  inch  in  diame- 
ter, placed  side  by  side,  so  as  to  form  a  scale  of  equal 
parts,  which  may  be  with  ease  counted  by  means  of  a 
certain  regular  variation  of  the  lengths  of  the  wirea.  . 

The  external  appearance  of  the  whole  instmment  is 
that  of  a  common  telescope  consisting  of  three  tubes. 
The  scale  occupies  the  place  of  the  object-glass,  and 
the  little  lens  is  situated  at  the  smaller  end,  with  a 
pair  of  plain  glasses  sliding  before  it,  between  which 
the  subject  of  examination  is  to  be  included.  This 
part  of  the  apparatus  is  shown  separately  in  Fig.  33. 
It  has  a  projection,  with  a  perforation^  tbrongh  which 
a  pin  ia  inserted,  to  eomiaet  it  with  a  screw  repreaent- 
ed  at  A,  Fig.  33.  Thia  acrew  gives  lateral  motion  to 
the  nl-jr  i,  so  as  to  make  it  correspond  with  any  parti- 
cular part  of  the  scale.  The  lens  has  also  a  small  mo- 
lion  of  adjustment,  by  means  of  the  cap  c,  Tig.  22, 
which  renders  the  view  of  the  magnified  object  distinct. 

Before  the  instrument  is  completed,  it  is  necessary 
to  determine  with  precision  the  indications  of  the 
scale,  whieh  mast  be  different,  according  to  the  dis- 
tance to  which  the  tube  is  drawn  out.  In  my  instru- 
ment, one  division  of  the  scale  corresponds  to  j jjojth 
of  an  inch,  wlien  it  is  at  the  distance  of  16,6  inches  from 
the  lens ;  and  since  the  apparent  magnitude  in  small 
angles  varies  in  the  simple  inverse  ratio  of  tliiadiaiance, 
each  diviaion  of  the  same  acalc  will  cnrraapond  to 
tiW-'h *t  the  diiiance ef  s Ineheit  and  thn  mterme* 
diatefinctuMiai«<^  T^n'  fonnd  by  intervidt  of 
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1.66  inch,  marked  on  the  outside  of  the  tube.  The 
ba^  en  wbich  thcae  iadicatioiie  «eve,  founded  in  this 
instrument,  was  a  wire,  carefuUf  aseettained  to  be  i„ 

of  an  inch  in  diameter,  the  iiUj,";!  ir-c  !  ■ni3;:c  of  \s1mcIi 
occupied  fifty  diviaions  of  ibe  actU,  wtieit  ii  was  at  the 
diatance  of  IM  ineheaj  and  hence  one  divtnoics 

•-r-Tas:™';'JL«'  Since  aiqr  error  in  the  oriftioBl  eeti> 
$0x900    10000  '  ^ 

mate  of  this  wire  must  pervade  all  subsequent  measures 

derived  frum  it,  (he  substance  employed  was  pure  gold, 

drawn  till   fifty  two  inches  in  length  wcif;ln.d  cxacly 

•  five  grains.    It  wc  n'^siime  the  specific  gravity  of  i^old 

to  be  19.36,  a  cylindricul  incii  will  weigh  3837  grains; 

and  we  may  tbeoce  infer  the  diameter  of  anch  a  wire  to 

be  ^  of  an  ineh,  mere  nearly  than  can  be  aaeertaindl 

by  any  other  method. 

For  the  sake  of  rendering  the  scale  moie  accaralei 
a  similar  method  was  in  fact  pursued  with  several  gold 
triics  of  different  aizeai  tirei|;hed  with  equal  carej  and 
tbe  aubdiviiiona  of  the  extenor  aeale  were  made  to  cor* 

respond  with  the  average  of  their  indicaiions. 

In  making  use  of  this  micrometer  ibr  taking  the 
meaanre  of  any  object,  it  wuuld  be  aolBcinnti  at  an^ 
one  accidental  poaitioa  of  tlM  tutie»  n»  note  tho  imuii> 
ber  oe  the  ofliaide  as  deneaaiaator,  and  to  observe  the 

number  of  divi^njn^  nd  decimal  paris  which  the  sub- 
ject of  examinauun  occupies  on  the  interior  scale  as 
numerator  of  a  fraction,  cxpressinfj  its  dimensions  in 
proportional  parts  of  an  incli;  but  it  i%  jircfcrabte  to 
obtain  an  integer  as  numerator  by  sliding  the  tuba 
ward  or  ontwar^i  liU  the  image  of  the  wire  ia  aeon 
to  correspmd  with  lomo  exact  number  of  diviaioos, 
not  only  for  the  sake  of  grcnrrr  simplicity  in  the  arith- 
metical computaiions,  but  btcau^c  we  can  by  the  eye 
judge  rn  te  rut  i  u  tly  of  actual  coincidence  than  of  Die 
conparative  magnitudes  of  adjacent  intervals.  The 
amallosi  quantity  which  the  graduations  of  tUa  instru- 
ment profesa  tv  meaauret  is  leaa  than  the  eye  can  really 
appreciate  In  sliding  tho  tabe  inwsrd  or  outward.  If| 
for  instance,  the  object  measured  t)o  really  js^^tt  '•'•y 
appear  j^^Tst  '^r  jrVs'  which  case  the  dou^tt  amouiiis 
to  part  ol  the  vviiule  quantity.  But  the  ditTeience 
is  liere  exceedingly  small  in  comparison  to  the  extreme 
^vision  of  other  instruments  where  the  nominal  extent 
of  its  power  is  the  same.  A  mierameter  with  a  divided 
eye>glaas,  may  profeas  to  meaaore  as  br  as  jrim  of 
an  inch ;  but  the  next   divi<iion  is  or  i,Vv  > 

and  though  the  eye  may  be  able  to  distinguish  t  lai  liie 
truth  lies  between  the  two,  it  receives  no  assist  nee  within 
^  part  of  the  larger  muaiturc. "—PAi/.  Trant.  I8i3,  p.  119. 

In  this  ingenious  instrument,  where  the  varUtioa 
of  tho  scale  is  produced  by  placing  the  acale  of  wires 
at  dilihraat  diataneea  from  tboobeervort  it  ia  ooceaiary 
that  tKe  scale  be  viewed  by  the  naked  eyot  which 
by  its  adapting  power  can  command  distinct  vision  of 
it  at  different  distances.  conceive,  however,  that 

it  would  be  of  advantage  to  have  the  scale  at  a  per- 
manent  distance,  and  to  view  both  the  scale  and  the 
object  to  be  measured  with  the  aid  of  a  tens,  which 
nay  be  easily  done  by  placing  a  lena  ttpnn  tlie  Siitall 
perlbraUon.  In  tbia  case  h  would  be  nocoasary  to  ob- 
tain a  variation  of  the  scale  by  means  entirely  different 
from  those  adopted  by  Or.  Woilaston. 

A  micrometer  founded  upon  these  principles  has 
been  propobcd  by  Dr  Urewstcr,  and  may  be  easily  con- 
itmcted  by  a  slight  addition  to  a  good  kaleidoscope. 
Lm  ABC  (Plato  GCCLXXVI.  Fig.  34.)  be  tfae  apettwe 


of  the  reflectors,  and  let  a  6,  </  e  b«  the  portion  of  a  wire 
t'gih  ol  an  inch  in  diaasetar*  that  is  seen  directlr  tbroui^ 
the  sperter*.   When  the  wire  is  perpcndiciiMr  to  tbo 

reflector  BC,  i'.s  inur^e  ,'>  r,  r /  will  coincide  with  the 
wire  itself,  unt^  iorm  an  t.xact  coniinuaiioti  ol  it.  If 
we  now  turn  round  the  cap  till  the  wire  comes  mto 
the  position  a"  b'f  <f  iu  reBected  iiuage  i'  c',  e'/' 
will  be  inclined  to  tho  wirOf  and  the  thickness  1/ 
or  the  obUque  seciion  of  tbo  tiiraf  will  be  to  ita 
thleknes-  *  e  ur  y,th  of  an  inch  aa  tbo  secant  of  the 
arch  (A)  through  which  the  wire  has  passed  in  going 
from  the  position  a  b,  U  c  into  the  position  a'  6',  d'  e\  is 
to  I,  that  is  6'  e'~b  e  x  sec.  A~ /,  x  sec.  A.  In  lliis 
way  tbo  thickness  of  any  wire  may  be  made  to  vary  and 
form  a  scale  by  which  any  other  object  anay  bo  otea- 
sured  by  projoctioK  ogMBat  iti  if  it  be  very  miniuot«n4 
by  justa  position  if  it  n  noarly  of  the  asme  «iiie.  Tbo 
unit  of  the  scale,  or  abde.,  may  be  either  a  wire  aa  al> 
ready  mentioned,  or  a  luminous  aperture,  or  the  interval 
between  t\v  i  vires  ;  and  in  order  that  the  arch  A  m 
be  always  small,  in  which  caM  the  secants  vary  siuwiy, 
different  units  or  standards  may  be  fixed  upon  Uie  cap 
of  the  instrument,  which  is  divided  into  d^rees  for  tho 
purpose  of  measuring  tbo  arch  A. 

Whan  tho  object  is  very  minute,  it  most  bo  placed 
ia  the  fectu  of  a  magnifying  lens,  while  the  eye  looks  at 
V.ic  srjlr:  cither  through  a  perforation  in  that  lens,  it  it 
ha^  ii  CL)Si:,iderable  focal  length,  or  at  its  side,  if  it  lias  a 
small  focal  len.kjih.  If  the  object  is  not  microscopical, 
as  ABCU,  it  may  be  measured  by  iatriMlucing  it  at  tho 
object  end  of  the  instrument,  and  having  rioaed  tbO 
standard  scahi  am»d  till  ila  obliqiie  aactioa  si  is  ia  oji« 
acdy  equal  to  the  diameter  of  the  object  ABCO.  It  io 
unnecessary  to  -  rT  r  iiit  >  any  farther  dciaiU  respecting 
tliis  instrument,  db  only  object  at  present  is  to  cx- 
the  principle  on  wliich  ii  ibluun,!  '1 

A  similar  instrument  may  be  made  bv  means  of  % 
doubly  refractiof  DlalO  pJocod  at  the  upper  end  of  a 
tube.  A>roetaii||aiar  aportttra  ia  placed  before  thio 
plate,  of  such  a  magnittido  that  Ita  two  imagen  are  eic* 
actly  in  contact  when  they  are  parallel  io  'juc  i  o't  cr 
By  giving  a  rotatory  moikxj  of  90*  to  il.t  i  t  ciajit^uiur 
aperture,  the  twc  apertures  coincide  in  the  direction  of 
their  length,  and  we  have  an  arch  of  'J0°  to  mi:a:^ure 
the  variation.  The  breadth  of  the  UMnpound  aperture 
will  always  be  A-f  A  sin.  ^  A  being  tho  breadth  of  tbo 
rectangular  aperture,  and  tho  ^afdk  deaeribed  by  thn 
aperture  reckoned  ikom  tbo  los^ndioalcoioeidaaoooC 
the  two  images. 

The  principle  of  doiiMr  refraction  may  be  advanta« 
eeousiy  employed  in  the  construction  of  a  micrometer 
for  measuring  directly  the  magnitudes  of  objects  of  es- 
trome  miautaoess.  Let  it  be  ,requii«dt  for  example,  to 
meaanre  objects  whoso  diamelera  are  betwoon  the  -rrsth 
and  rsW^  of  an  inch.  Take  a  plate  of  rock  cryst^ 
AB,  C  1>  (Plate  CCCLXX  V|.  Fit^  2.5.)  about  two  inches 
long,  whose  thickness  AB  at  one  end  it  ten  times  L^reater 
than  its  thickness  CD  at  tlie  other,  anil  let  the  plate  be 
cut  out  of  the  crystal,  so  that  the  two  images  of  a  wire 
y^^hofan  inch  in  diameter  will  be  in  accurate  con- 
tact, then  at  the  other  end  CD,  the  two  imagea  of  n 
wire  TvV«th  of  an  inch  in  dianseter  will  be  in  accurate 
conuct,  and  wires,  or  objects  of  all  intermi-diate  mag- 
nitudes, will  lie  measured  by  observing  the  part  of  the 
scale  between  A  and  C,  where  their  two  images  are 
in  contact.  This  scale  beinir  two  inches  long,  may  con- 
sist of  a  plaie  of  me«herof<peerl  attached  to  the  rack 
ciyaiBli  waA  dlndml  Into  400  pnrtaiaothntonch  difiiipo 
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witt  ewrttrmi  to  the  ifff,  or  « little mofe  fl»n  yl  |^th  the  iiMgst.  The  principle  espiaiMd  in  liie  I 

par's  of  an  inch.     A  pimu  ul  c  rnwi  kita-.-x  is      iil>_  nr.  d  paragraph  may  also  be  employed  alotic  ill  pUtes  of 

lo  L:jt  p[i-,m  t>i  rock  crybiui,  moidi^i  lu  larrcci  the  UiS"  cryiiuU  ^nc  objeci  lo  be  measured  being  auk»(itUtB4  ht 

Pe  rsian,  and  a  Iti.s  []t  tiigii  [ii.^)Miii>' ir.^  ;iuwer  is  made  plate  of  ihe  rectangular  aportiin.'.    Or  both tiw» 

to  siide  »i<»g  it)  iaonter  to  otMerre  Ute  coioctdencs  of  ciples  may  b«  combined  io  oqa  ioMrumoiM. 


MICROSCOPE. 


MiCRotcorK,  from  ^imo^,  •ma//,  and  vms-i*,  to  is 
tbe  uame  of  a  well  known  aptlcal  iuurumeni,  tor  seeing 
or  OMguifyin^  minute  objects. 

Ttie  iovcntMo  of  the  oucraKOpaiUko  that  of  the  te- 
iMOopet  has  been  cUimed  fisr  iMOve  tbao  ooe  inditi* 
dool.*  Peter  Borellua,in  his  work  De  Veto  TeUteofiU 
fnrrarofv,  published  at  ihe  Hague  in  16»5i  has  aiidu* 
ccd  a  good  deal  of  evidence  connected  wiili  tiu:  iiivcn* 
tiun  of  ihe  lelcacope and  ihe  tnicroscupe  He  biiiigt>  for- 
ward five  different  testimoniesiand  a  ImtJtr  Ircm  W  iiliam 
fioffeel,  envoy  from  the  Sutes  of  Holland^  which  ihrow 
MWiderable  light  on  the  subject.  Boreel  was  intimatelj 
•equaiated  wiih  Zacharias  Jansen,  and  tad  fireaOMitlp 
b««o  in  his  fiuber's  shop.   He  had  often  heard  u«t\he 

Jaijsens  Wtri:  ihc  invLntorsof  the  inici  osLopt  ,  and  hav- 
tog  been  iii  Liigland  in  1619,  he  saw  ui  ikiu  liaadftut  tus 
friend  Ck>m(.liu»  Drebell,  the  verf  aamc  micruncope 
which  Zacbariua  Janscn  aod  bit  lialber  bad  prescnitd 
10  I'ritice  Mmirie**  ttkl  Albeit»  vcMfyt,«  of  Austria. 
Thia  ioatrument  was  six  feet  tOQ^  consisting  of  a  tube 
of  gilt  copper,  an  bch  in  diameter,  supported  by  thin 
brass  piUarj  in  the  shape  of  doiphiiiS,  on  a  base  of  ebony, 
for  tbe  purpose  of  holdinf^  the  object'>  lobe  examined. 
There  is  reason  lo  think,  that  this  was  nottuu^:  more 
than  a  telescope  converted  into  a  contpound  nitcrO' 
scope.  Cornelius  Drebell.  thcrebrOiWbo  has  COOMMQ* 
if  been  coMidetad  as  iho  iawtw  «C  th«  wkM$tvf» 
^)pean  to  have  derired  this  honour  finm  the  aeetden' 

lal  f ircunistar.cc  of  \,h  finvitig  txhiblieJ  \hr  micrn. 
scope  liJuUc  by  Jansfii  ;  and  a»  lie  Wvit  u  fiivrmriic  at 
tbe  court  of  Jatnt;&  VI.  where  Uo  lived  gi  me  Lime,  this 
opinion  may  have  proceeded,  not  <nily  from  his  owo 
■nogsnoo*  bat  fnwa  the  influence  of  royal  Esvour. 

Viria^  cxpreMly  iafarma  «b,  la  ^  life  <d[  Qaiileo^ 
thai  thia  treat  nsn  was  led  to  tbe  censtmctioa  of  the 

aiicros<-ope  from  thnt  of  the  tLU -scope  ;  and  that,  in  the 
year  1612.  he  imliIIv  st.'ut  .h  nutroacope  to  &i);is.niunrt, 
KinR  ot'  Pokird.  U is?.."i,iis["ii  (i  with  the  performance  nl 
this  iitsliumcnt  be  appears,  from  his  tetters-  to  have 
been  much  occupied  about  t03«  in  bringing  it  to  pei»  , 
fMiiaii(b«t  «tt  bate  no  infbrniMjoa  napectng  iho  ra* 
Wk  of  bis  (aboan. 

As  there  i^  nn  rct^^tin  m  believe  that  the  microsCOpcS 
iuvtnlcci  by  Juiisen  consiiited  (if  iwo  ronvex  lenses, 
like  those  now  in  use.  the  bono ui  ul  Ui]<.  HTiprijvenicnt 
•oeins  to  <<e  doe  to  M.  Fontana.  a  Neapolitan,  who  first 
iMcribed  it  in  his  work  emiiled  -Vbv*  Tcrrettrium  ct 
CUmi<n»  O^MTMifMsre.  A'cagi.  l«4«.  Foaianadisiioctfy 
aasnmea  ilw  laerit  of  this  Inproeenieiit,  and  aa  aa  albev 

person  has  laid  claim  'r,  it,  we  .t^r' c         Moatacla  In 
allowing;  liim  the  posscsiiMiii  ut  ihi»  honour  t 


In  pursuing  this  subject,  we  shall  coolne  ouraolvt^s 
solely  to  itic  description  of  oucroscopes,  supposing  that 
the  reader  is  acquainted  with  the  principles  of  their  coa> 
Binutimi  wlikb  &U  to  ba  cspkiioed  under  the  artklt 
Omoa.  We  shall  traai*  lat>  Oa  Single  Microscqwai 
2dly,  Do  Compound  Mlcroecopes ;  3dly,  On  the  Solar 
Microscope  ;  4thly,  On  the  Lacemal  Microscope  i  aodf 
Mbfyt  Oa  MkfbtMpIc  Qhjacttb 


CHAP.  I. 


Ok  Amir 


A  Single  After otco/ie tit  ari  instrument  in  wbic!!  only 
a  siiigiL-  leus  or  ourror  is  employed  for  the  purpose  of 
magnifying  objects.  If  the  mstrument  is  furnished 
wiib  mirtots  or  leases  for  illnminaiing  the  objoot, 
widi  aaf  allwr  apparatus,  however  complicated^  k  sdll 
comes  under  the  denomination  of  a  single  raicrosoopa« 

One  of  the  simplest  of  all  single  microscopes  is  a 
p)ano<cooveic,  or  a  double  convL  x  lens  oi  glass,  fitted 
into  a  rim  of  brass  tuniiibcd  wiih  »  ijjiullc  The  ob« 
ject  is  theo  held  in  the  interior  focus  tt  li  ns,  and 
appears  magnified  in  proportion  to  the  smallness  of  its 
focsl  length. 

Microscopes  of  this  kiad  weia  irat  aaccaasfallf 
plied  to  the  esanuaathm  of  natural  objects  bf  the  eet«> 
brated  Anthony  Van  Leewenho>  k  T  icy  consisted  of 
u  small  double  convex  lens,  carciuliy  K'^uitd  and  po- 
lished, and  inserted  bitwcen  two  thin  plates  oi  niciul, 
pierced  with  a  hole  amaller  than  the  diameter  of  tb« 
KDSt  aad  aaerwards  riTOtted.  The  object  wss  placed 
«paa  a  ailver  polat  or  oaadlst  vhicb»  by  the  aKSiiCiT  of 
screws,  ooaM  bo  tnraod  hi  sil  dIreetioBs,  and  plaeed  at 
any  requisite  distance  from  the  lens.  To  this  media 
the  objects  were  fixed  with  ijluc  when  they  were  solid} 
and  when  they  were  fluid,  he  put  t)iEin  on  a  thin  6lm 
ol  mica,  or  brown  glass,  which  was  afierwarda attached 
(•  the  needle  by  glue  la  all  Leewenhoek*b  OiiefV* 
aoopoa  the  leases  had  nat  a  very  high  magnifybig  poveri 
and  there  is  reasoa  to  believe,  that  nMwt  of  tit  disco* 
%'erirs  were  made  more  from  the  dis'lnrtncss  arising 
irorn  t)ic  accurate  fiiture  and  good  polish  ot  his  lenses, 
thkii  from  the  >crt^ainess  ol  their  power.  Of  ihe  twenty- 
silk  microscopes  which  he  presented  to  the  Royal  So- 
ciety, only  one  had  afiical  leoKth  so  small  as  ^ib  of  an 
inch,  and  all  tbe  rest  wore  below  kaif  e«  Oici  ia  iocal 
length. 

l)r  H  H  kc  ,pp'  a'^<?  to  have  been  the  first  who  sub- 
siiiutcd  gians  Klu<'Uii.s  in  place  of  convex  lenses.  Io 


•  It  Mcms  to  be  Guite  certain  that  the  ancirnts  were  icquiiine.l  with  the  ii»r  of  the  Kinpfle  microiiropr,  at  Ir»si  in  nnp  of  itn  rormB,  M 
SPT>ear»  from  the  following  pasHge  in  Seneca,  Litcrtr,  ytwmr'j*  frj'ji:;.-  „h:c^s\  r.  t:r'am  pUnm  a<fum  fU^nam,  nw^/otv,  clari'irttqur  ctr^ 
nuntttr.      L«tten,  though  minete  and  obacure,  uppear  ii»rgvr  »n<l  clearer  through  a  ^Um  oubble  tilled  with  water."  Aa*  (turn.  lib. 

iCuDK?. 

tOocter  Priestley  has  connleteh  mitundentood  Montuela's  obaervstiona 
jaf  to  ftaetaaa  the  tosliia    aa«i!Wiad  ■towsnspw  •<  '   


tiona  on  diis  aubjeei,  wbm  be  icpfresnta  hha  as  ascrfb* 
4M,dteJKri*.  MB.il,p,9Wi  aadPiMlqr  OonWhit, 
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the  prefiwe  to  bis  MkrografiMa,  fxib^htA  in  1665,  be 
detciibea  the  method  of  DMbbg  them.  A  small  rod 
or  strip  of  thin  and  good  window  glass  is  di-awn  out 

ioto  fine  ihrcads,  cither  by  holding  u  in  the  flame 
of  a  caudle,  or  a  lamp  with  spirit  of  witu-  oi-  i^ooc! 
oil.  'I'lic  end  of  one  of  these  threads  is  then  held  in 
the  flame  till  it  rtm^  into  a  &maU  drop  or  )<;lobule  of  Uie 
fCqiUred  size.  NVhcn  the  globule  has  cooled,it  is  fixed 
VMa  %  thin  plate  jof  braaa  or  ailveri  w  thst  the  eantre 
of  it  is  directly  over  Uie  centre  of  ■  Terjr  einall  bole  in 
the  metallic  plate.  In  this  way,  none  of  the  rays  of  light 
that  issue  from  an  object  placed  in  it»  focus  pass  through 
the  part  of  the  glohule  where  it  is  joined  to  the  glass 
thread.  Dr  ilookc  also  l^xcd  the  globules  with  sraling 
iwx  to  the  end  of  a  si.  k,  >  that  the  threads  m  . u  :  up- 
mrda,  snd  be  groond  off  the  ends  of  th«  tbreadsi  «od 
polished  them. 

The  art  of  making  microscopic  n;lT'inlt's  of  glass  was 
brought  to  great  perfection  by  Failicr  di  Torre  of  Na- 
ples. Having  formed  jjlass  globules  by  tlie  method 
already  described,  he  separated  the  ball  of  glass  from 
tbe  thread  hf  the  sharp  edge  of  a  piece  of  flint.  When 
•  great  number  of  globtdcs  were  made  in  this  maanert 
ho  next  proceeded  to  give  them  a  complete  s|dierical 
fornr,  by  melUng  them  a  second  time.  For  this  pur- 
j>use,  he  made  use  of  a  piece  of  tripoli  about  four  or 
five  inches  long,  and  three  or  four  inches  thicli.  After 
it  had  been  calcioed,  by  surrounding  it  with  charcoal 
nearly  red  hot,  and  allowed  to  grow  quite  cold,  several 
•mall  hemispherical  cavities  of  different  diameters  are 
made  OO  the  flat  side  of  it,  and  are  nicely  polished  and 
nestif  nwoded  at  the  edge.  The  small  glass  globules, 
after  being  carefully  cleaned,  are  placed  in  the  cavities 
of  the  tripoli  by  a  pair  of  delicate  nippers..  The  ex- 
tremity of  the  flame  of  a  blow-pipe  is  then  directed  to- 
wards the  glolmles,  >vhich  ussunic  a  perfectly  splitrical 
form  when  brought  to  a  fluid  slate,  and  never  adhere 
to  the  tripoli.  When  the  ||lobiilo  n  coM,  it  is  cleaned 
by  rubbing  it  between  two  pieces  of  peper,  and  is  then 
set  in  a  brass  esp  fer  the  purpose  of  trying  its  figure, 
by  viewing  an  object  throuj^h  it.  It  sometimes  hap- 
pened, that  in  damp  wcuihcr  nnly/iiur  or  _^ve  i;lol)ulc5 
out  of  forty  were  fit  for  use.  In  the  year  1761,  four  of 
Father  di  Torre's  microscopes  were  sent  in  a  present  to 
the  Roysl  Society.  Ope  of  them  had  a  diameter  of 
^tb  of  an  inch)  two  of  them  a  dismete  r  of  j\  d  pa  rt  of 
MB  inch,  and  the  fourth  a  diameter  of  only  the  ^^^th  of 
an  inch.  Mr.  Baker,  who  examined  these  globules 
with  great  care,  could  not  make  u»c  of  the  smallest  of 
Ibem,  and  considered  them  as  more  curious  than  uselul. 

Another  method  f»f  making  glass  globules,  was  de- 
scribed by  Mr.  UuttcrHcld  in  the  PAU.  7Van«.  for  1678. 
He  used  the  flame  «t  spirit  of  wine,  well  rectified,  and 
burned  in  a  lamp ;  but  instead  of  cotton  he  employed 
small  silver  wire,  doubled  up  and  down  like  a  skein  of 
thread,  which  behtg  wet  with  the  spirit  of  wine,  and 
made  to  bum  in  the  lamp,  gives  a  very  ardent  flame. 
Ha  ving  pounded  some  glass,  and  washed  ii  very  clean, 
tske  some  of  it  >:p  on  the  point  of  a  silver  needle  filed 
very  small,  and  wetted.  It  must  then  be  held  in  tbe  flame 
till  it  be  quite  round,  and  no  longer ;  and  if  the  side  of 
the  glass  next  the  needle  is  not  melted»  it  may  be  put 
off,  snd  taken  up  with  the  wetted  needle  on  the  round 
side,  presenting  the  rout^h  side  to  the  flame  till  it  be 
every  where  very  round  and  smooth.  When  wiped 
witb  a  ])iccc,  of  ^nft  leather,  they  arc  ready  for  being 
placed  betsvecn  two  plates^  of  metal  for  use. 


The  ingenious  Mr.  Stephen  Gray  proposed  to  coo* 
struct  single  microscopM  frith  drops  of  SMter,  in  the 
following  manner :  **  I  take  a  thin  piece  of  brass,"  says 

he,  *' filing  it  into  the  form  A  B,  (Plate  CCCLXXVII. 
V'l^.  l.)  making  a  small  hole  at  A,  which  serves  for  an 
aptrtuie;  then  holding  it  by  the  other  end  B,  I  pour  a 
few  drops  of  water  on  the  table,  taking  up  a  small  globule 
thereof  >wili  a  pin,  Widcb  I  lay  on  the  hole  A;  then  re- 
moving the  pin,  the  water  will  remain  on  the  aperture,  id 
form  M  a  hemisphere,  or  a  planoHseavex  lens.  But  if  Z 
have  a  mind  to  make  a  double  convex  i  f  v  ater,  I  thrust 
the  pin,  which  must  be  less  than  the  Uulv,  through  the 
hole,  till  the  water  be  entered  therein;  then,  by  draw- 
ing the  pin  perpendicularly  to  the  plane  of  the  aper- 
ture, the  water  remains  there  in  f<Mm  of  an  aqueous 
double  convex  lens.  Then,  whatever  I  have  a  mind 
to  view  t  take  upon  a  pin,  or  a  piece  of  glass,  accord- 
irn;  to  ihe  nature  of  the  object ;  and  taking  up  this  na- 
luiiii  microscope  by  tlic  end  B.  I  nu>ve  the  object  to  and 
fro,  till  it  be  inats  focus;  by  which  means  1  can  sec 
objects  little  lesa  distinctly  than  by  glass  microscopes, 
especially  by  eaiidlcii  wlueh  I  Ind  much  better  than  bf 
dsy>Ught 

•*  But  I  observed,  that  those  irregular  partielea  which 

are  inherent  in  the  globules  of  glass  were  seen  tis- 
tinctly,  and  prodigiously  magnified,  as  was  easy  to  ima- 
gine, both  from  their  ncameas  to  the  eye,  and  because 
they  did  not  hinder  the  globules,  either  by  day  or  can- 
dle light,  from  appearing  throughout  transparent,  br- 
ing so  minute  as  not  to  be  disccmiblci  except  held 
cloee  to  the  eye,  as  bi  lime  of  observatleoi  and  noc 
then  neither,  if  loo  nesr  the  lights  but  at  •  compeiisnt 
distance,  they  appeared  as  above.  I  know  not  well 
how  at  that  tiiT>c  to  account  for  this  strange  phenome- 
non, that  an  object  should  be  placed  so  f»r  within  the 
focus  of  a  spheiicle,  as  to  be  within  the  glass,  and  yet 
seen  distinctly  to  the  eye  so  near  it ;  but  since,  by  mat- 
ter of  fact,  I  found  it  was  so,  I  made  this  inference, 
and  eoncludedi  that  if  I  convoyed  a  smtll  glohnle  of 
water  to  my  eye,  snd  thst  then  srcre      opacMraSt  or 

]<  s<  transparent  [)article3  than  the  Walor  thCfCiB)  I 
u.iglit  sec  them  distinctly. 

"  Having  by  me  a  small  bottle  of  water,  which  1  knew 
to  have  in  it  some  of  those  minute  insects  which  ^r. 
Leewenhoek  discovered  by  the  help  of  oxcdicnt  mi- 
croscopes ;  having  seen  them  with  tbe  common  glass 
microscopes,  and  with  the  fint  squcous,  ss  sbove  men- 
tioned,  I  po'iicil  -  few  drops  of  this  water  on  the  table, 
and  taking  a  iiiiall  portion  of  it  on  a  pin,  I  laid  it  on 
the  end  of  a  small  piece  of  brass-wire.  1  roniinued  to 
lay  on  two  or  three  portions  of  water,  till  there  was 
formed  somewhat  more  then  a  hemispherical  of  watorj 
tbeoi  keej)ing  the  wire  erect«  I  applied  it  to  my  vftf 
and  standing  at  a  proper  distance  from  tbe  light*  I  ssw 
ihem,  and  some  other  irregular  particles,  most  enor- 
rooualy  magnified  ;  for  whereas  they  arc  Kcarcely  dis- 
cernible by  the  glass  microscopes,  or  the  first  aqucuua 
one,  within  the  globule  they  appeared  not  much  differ- 
ent both  in  their  form,  nor  less  in  magnitude  than  ordi- 
nary peaa.  They  cannot  well  be  aeeo  by  dsy-Ught, 
except  the  room  be  darkened,  after  the  manner  of  th* 
famous  dioptrical  cxpet^ment,  but  most  distinctly  by 
candle-light;  they  inuy  be  very  well  seen  by  the  fuM 
mooii-iifjht.  The  pin  somt-iirnes  lakes  up  the  water 
round  enough  to  show  its  objects  distinct."  This  mi- 
croscope is  shewn  itted  up  in  Pisto  CCCLXXVII. 
fig.  3, 
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In  oriMr  to  txpMn  the  magniryiog  effect  of  ibe 
globe  of 'water  tipon  the  animalcules,  or  other  object! 

placed  in  the  inside  of  it,  he  supposes  "  the  circle  in 
Fig.  2,  10  represent  a  sphere  of  water;  A  an  object 
placed  ill  iis  focus,  sending  forth  a  cone  of  rays,  two 
of  which  arc  AB,  AB,  which,  coming  into  the  water 

B  and  B,  ^vill  be  refracted  from  (heir  direct  course^ 
and  become  BD.  At  O  thev  wUL  at  their  paating  into 
thtt  air,  be  again  refracted  into  DE,  OE,  and  so  mn 
parallel  to  each  other,  and  to  the  axis  of  tlic  ■sphere 
AECG.  Now,  as  the  angle  of  reflection  is  cquul  lo  ihe 
angle  of  incidenr  ■,  kt  rh  :  :  ays  BD,  BD,  be  imagined  to 
come  from  some  point  of  an  object  placed  within  a 
Sphere  of  water,  by  being  reflected  from  the  interior 
anrfiwe  of  tlie  apliere  at  BB ;  CBD  is  the  angle  of  tei 
floctMO,  to  which  malting  CBP  equal,  so  irifl  P  be  the 
place  where  an  nbjpct,  '^.cr.r'ii'p;  (Viu'i  a  cone  of  rays, 
two  of  which  arc  1  ii,  i  B,  wluLii  are  reflected  into  llie 
rays  BD,  BD,  and  then  coming  to  the  other  side  of 
the  sphere  at  D  and  D,  they  are  refracted  into  0£, 
D£,  as  before,  and  consequently  be  as  fit  for  distinct 
vision,  whether  the  object  be  placed  at  F  within^  or  in 
A  witboati  the  aphei^  of  its  interior  aatface  be  eomi> 
dered  as  a  concave  reflecting  apecttiom/*  PM.  TVaiie. 
1696,  No.  281,  p.  280. 

This  microscope  is  evidently  one  which  operates  both 
by  reflection  and  refraction.  The  anterior  part  is  a  con- 
cave  mirror,  by  wUcb  alt  objects  placed  between  its 
aariace  and  iu  focoa  are  magnified ;  and,  as  Dr.  Smith 
baa  abewDi  it  magntfiea  objects  3^  tiaaea  more  than  if 
iher  were  presented  to  it  in  the  mual  aniuier.  See 
Smith's  0/ttie;  Vol.  II.  p.  395. 

Mr.  Gray  suggested  also  a  single  reflecting  micros- 
cope, founded  on  a  similar  principle,  l^t  A,  (Plate 
CCCLXXVII.  Fig.  4.)  represent  a  small  flat  ring  of 
braM,  whose  mean  diameter  does  not  exceed  f^ths  of 
an  inch,  and  which  is  about  -g^  th  of  an  inch  thick.  Take 
a  email  globule  of  quicksilver,  and  dissolve  it  in  a  few 
drops  oiaquafortis,  to  which  add  10  parts  of  common 
water ;  dip  the  end  of  a  slick  in  this  liquor,  and  rub 
with  it  the  inner  circle  of  the  ring  A,  so  as  to  give  it  a 
mercurial  tincture.  After  it  is  wiped  dry,  and  laid  upon 
the  table,  pour  a  drop  of  quicksilver  within  it,  which  be- 
ing pressed  gently  with  the  ball  of  the  finger,  will  adhere 
to  the  ring  {  and  when  it  is  clesoaed  with  a  hare's  fbot, 
it  will  form  a  convex  speculum.  Take  op  the  ring  and 
speculum,  carryiof;  it  horizontal,  and  lay  it  on  the  brims 
of  tiie  hollow  cylinder  B,  and  the  mercury  will  now  be- 
come a  concave  reflecting  speculum,  wliicli  may  be  used 
as  a  reflecting  microscope.  PhU.  Tram.  1 697,  No.  338, 
Pb  5S9. 

Single  microscopes,  of  a  very  simple  kind,  were  con- 
stmeted  by  Dr.  Brewster,  by  takinj;  up  drops  of  very 
pure  turpetilir.c  varnish,  and  allowing  ihem  lo  fall  on 
a  plate  of  tliin  and  parallel  glass.  In  tliis  way  he 
formed  plana-convex  lenses  of  any  focal  length  ;  and, 
by  dropping  the  varnish  on  both  sides,  he  formed  dou* 
bie  convex  icnae!?,  with  their  convexities  in  any  requi- 
red ratio.  The  focal  length  of  these  lenses  increase  a 
tittle  af^er  they  are  formed,  on  the  upper  side  of  the 
glass,  hrt  rlhninish  if  they  arc  formed  on  the  lower 
side  ol  r.  ,  .liid  if  they  are  preserved  from  dust,  ihey  will 
last  a  long  time.  Di'.  Brewster  employed  these  fluid 
lenses  as  the  object  glasses  of  compound  mirmscopes. 

A  very  ingenious  method  of  femil^  :.i:ig  e  micro* 
ecopes  of  glass  has  been  recently  propoeed  and  esecoted 
by  Mr.  Sivright  of  Mcggetlspd.  Take  »  piece  of  pU- 


tioum  leaf,  abottt  dw  tbickness  of  tiofoil,  and  make 
two  or  three  eireular  botes  in  it,  frohn  one-twentieth  to 
one-tenth  of  an  inch  in  diameter,  and  at  the  distance  of 
about  half  an  inch  from  each  other.  In  the  holes  put 
pieces  of  glass,  which  will  stick  in  ihem  withotit  fall- 
ing through,  and  which  are  thick  enough  to  fill  the 
apertures.  When  the  ^lass  is  melted  at  the  flame  of 
a  candle  with  the  blow>pipe^  it  ibnns  a  lens  wbteb  ad<- 
heres  strongly  to  the  metal,  and  the  lens  is  therefere 
formed  an  I  i '  jt  the  same  time.  The  picrc  of  glass 
used  for  tnis  purpose  should  have  no  mark  of  a  dia- 
mond or  file  upon  them,  as  the  mark  always  remains, 
however  strongly  they  are  heated  with  the  biow-pipc. 
The  tenses  which  were  made  larger  than  one-tenth  of 
•D  incb  were  not  ao  good  as  the  reatt  end  the  best  were 
even  of  •  smaller  sice  than  oae-tenA.  As  the  lenses 
thus  formed  sometimes  cnivnin  air  bubbles,  the  best 
way  is  to  make  several,  and  to  select  those  which  are 
freest  from  impcrfeclioiis.  An  i  v  c-  loop,  made  by 
bending  the  extremity  of  a  platinum  wire,  may  be  used 
instead  of  the  platinum  lealT  The  reason  of  oslng  pl«> 
tinum  is,  that  the  glass  is  more  easily  and  more  per- 
ftctty  melted  io  this  than  in  other  metals,  which  may 
perhaps  arise  from  its  being  a  bad  conductor  of  heat, 
and  from  its  preserving  its  brightness.  As  platinum 
docs  not  oxidate,  the  glass  adheres  better  to  the  edges 
of  the  holes,  and  it  may  be  used  very  thin,  as  it  does 
not  melt  trith  the  heit  neeassary  for  the  complete  fu- 
sioo  of  the  glass. 

Mr.  Sivright  has  likewise  succeeded  in  forming 
p]ano.eonyex  lenses  by  means  of  fusion.  Having  laid 
a  fragment  of  glass  upon  a  flat  and  perfectly  polished 
natural  surface  of  topaz,  which  is  easily  obtained  by 
cleavage,  he  exposes  (he  whole  to  an  inten<»e  heat. 
The  upper  surface  of  the  glass  uisnmes  a  spherical 
figure,  in  virtue  of  the  mutual  attraction  of  its  parta, 
and  the  lower  surbce  iMcomes  perfectly  flat,  and  highly 
polished,  from  its  contact  with  the  polished  plate  of  to- 
paz.  See  Sdtnbtargh  PhU^wph.  JounmU  vol.  I.  p.  SI. 

A  new  kind  of  single  microscopes,  which  possess 
pasiicular  properties,  have  been  lately  constructed  by 
Dr.  Brewster.  Tucy  consist  of  plaiio-convex  or  dou- 
ble-convex lenses  of  a  hemispherical  or  spherical  form, 
which  may  be  converted  into  single  microscopes,  hsv> 
ing  a  much  greater  minifying  power  tlian  when  they 
are  used  in  the  ordinary  w.iy  Let  ADC,  (Plate 
CCCLXXX'IT.  Fig.  5.)  for  example,  be  a  henusphcricsl 
plano-convex  lens,  ivliich  may  be  used  as  a  single  micro- 
scope, cither  by  presenting  the  side  .\  or  the  side  1)  to 
the  object.  But  if  we  place  the  object  at  mn,  and  look- 
ing in  at  F,  examine  it  after  reflexion  from  the  surface 
BCi  we  shall  have  an  effect  the  aame  as  if  we  had  pieced 
the  two  lenses  A  e  B  d,  A  a  c  d,  with  their  plane  sides 
AB,  AC  together,  or  rather  of  a  double-convex  lens  si- 
milar to  the  two  united.  As  the  light  is  incident  on  Bi)C 
at  an  angle  of  43°,  it  will  suFTci  tout  reflexion,  and  nota 
ray  of  it  will  be  lost.  The  spherical  aberration  of  the 
lens  ased  intlUlwayi  is  to  its  spherical  aberration  used 
intbeeommen  way,  as  97  to  il7.  A  hemispherical 
lens  employed  in  this  manmier,  and  having  the  line  BC 
inclined  to  the  axis  of  telescope,  will  form  the  best 
possible  diagonal  eye- piece.  When  the  scgniciu  ABC 
is  less  or  greater  than  a  liemisphcre,  the  same  effects 
will  be  produced.  With  a  double-convex  lens,  as  shewn 
in  Plate  CCCLXXVII.  Fig.  6.  a  very  high  de,-jrco  of 
magnifying  power  is  obtained  by  looking  io  st  £,  and  wf> 
have  the  effect  of  a  compound  mlcroccopef  conaiaiiug  o; 
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u  object-icM  AC,  a  concave  mirror  CBO,  and  an  ejc- 
giMt  AC.  The  perfection  of  tlie  image  wiUi  in  this 
cai^  tacmMi  m  Ui*  incident  or  raflecUM  nj»  approach 
to  DA.  In  thcMt  as  well     in  til  ether  mitroacepes, 

t!  r  r  bjcct  should  be  illuminated  from  one  point,  such  as 
u  stngii  c  jndic  or  luminous  aperture.  See  the  EtUnbur/^h 
Phiiottf.h^cal  Jiumaly  No.  V. 

A  very  great  improTcmeat  oo  the  microscope  hat  been 
laielf  saggestcd  by  Dr.  WeMema,  under  the  mmm  of 
the  Periacopic  Mieraeoopc. 

«The  great  dedderatam,'*  aays  he,  in  employing 
bigh  Tna!];nif:ers>  IS  sufficiency  oif  light;  unA  it  is  ac- 
cordingly expedient  to  make  the  aperture  of  the  little 
.  lens  as  Urge  as  is  cc  naLt  ci  t  with  distinct  vision.  Rut 
if  the  object  to  k>«  viewed  ii  of  aticb  magnitode  as  to 
appear  under  an  angle  of  several  degrees  on  each  ude 
of  the  centre,  the  renaiaite  diaUnctneM  etooot  be  given 
to  the  whole  auifaee  oy  e  cofiMnon  lent,  in  canseqaence 

of  the  confusion  nreasionetl  hy  r  liliquc  incidence  of 
the  lateral  rays,  excepting  Ly  mcads  of  a  very  small 
aperture,  and  proportionable  ('inniiuiion  of  light.  In 
order  to  remedy  this  inconvetiicncc,  1  conceived  that  the 
perforated  metal  which  limits  the  apcrtore  of  the  1«» 
mkght  be  pieced  with  edvaatege  in  He  centre^  and  ac- 
cordiaBljp  I  proctned  two  pleoo-eonvei  lenaee,  mmoA 
.  teibe  aeeae  radiua,  and  applying  their  plane  surface  on 
opposite  tides  of  the  same  aperture,  in  a  thin  piece  of 
»etaJ»(as  is  represented  by  a  section,  Plate  CCCLXWII. 

^0  '  produced  the  desired  eSect;  having  virtually 
a  double-convex  lens,  so  contrived  that  the  passage  of 
oblique  pencils  was  at  right  angle*  with  iu  eurhcot  at 
well  as  the  central  pencil.  With  a  lent  to  conatrtteted, 
pcdbratioo  that  appeared  to  give  the  most  perfect  dis- 
tinetiteet  was  about  one-fifth  part  of  the  focal  length  tn 
diameter;  and  when  such  an  iKrturc  is  well  cciacn  d, 
the  visible  field  is  at  least  a»  much  as  20  degrees  in 
diameter.  It  is  true  that  a  portion  of  light  is  lost  by 
doubling  the  number  of  surfaces ;  but  this  ia  more  than 
conpenniled  by  the  greater  aperture  which,  vnder  tbeao 
cfavwaiBUOces,  it  oompaliblo  with  dietlnct  vkion.'*  fM, 
Went.  I81<l,  p.  S75. 

Tt  13  obvious  Ti  im  tlic  last  paragraph  of  this  quota- 
tion, thai  the  idea  Itad  not  occtjrred  to  Dr.  Wollaston  of 
filling  ui)lhe  central  aperture  with  a  fluid  of  the  same 
refractive  power  as  the  glass  of  which  the  two  lenses 
are  composed.  This  improvemem,  which  was  prac- 
tised by  Dr.  firewater,  (at  abeimin  Plate  CCCLXXVII. 
Fig.  8.)  removes  entirely  the  loat  ef  light  arising  from 
doubling  the  surfaces.  The  same  thing  may  be  done 
in  a  still  more  perfect  manner,  as  in  Fig.  9.  as  propo»cd 
by  the  same  author,  where  a  groove  is  cut  round  the  glo- 
bule or  spherical  lens,  by  the  wheel  of  a  seal  engraver. 
By  this  aaeana  the  doubling  of  the  surfaces  is  avoided, 
and  the  most  perfiect  oenteriog  bhtaiaBd.  At  it  it  much 
more  easy  to  grind  two  double  convex  lenaetf  than  two 
plano-convex  ones,  as  shcvm  in  Fig.  7.  we  might  avail 
ourselves  of  this  circumstance  in  the  construction,  to 
adopt  the  form  bliewn  in  Fig.  10.  and  render  the  mi- 
croscope ttchrotnatic,  by  introducing  a  concave  fluid 
lens  of  a  difierent  refractive  and  dispersive  power,  ss 
ahewn  in  Fig.  10.  which,  independent  of  the  correction 
itf  eolotir,  ia  a  dmpler  constracdon  than  that  ahewn  in 
Fig.  7. 

Following  out  the  principles  which  we  have  here  ez- 
plilnnd,  Or.  Brmnter  tea  ptopoaed  a  miaeroacope,  coo- 

•  See  the  2yMi»&  MUbMriftel  J 


structed  as  in  Plate  CCCLXXVU.  Fig.  1 1.  where 
AB,CDiare  two  double  convex  lenses,  so  constructed 
that  the  concave  katicttlar  apace  AADC,  would,  when 
filled  with  a  flnid  of  dfflbient  disperaive  and  refractlire 

power, CO rr err  t!ic  aberration  of  rt-frnnirtbility.  A  cot^- 
vex  specuiutu  ul  steel  or  polibUed  silver,  perfoidied 
with  an  aperture  e  /,  has  its  anttrior  surface  P  r  Q 
highly  polished,  and  either  attached  by  a  transparent 
cement  or  not  to  the  lens  AH.  The  aperture  e/being 
filled  with  the  pfoper  floid,  and  CD  cemented  to  the 
posterior  pert  ef  the  eteel,  the  lent  ia  ready  for  iiae. 

The  rsirvature  of  the  rcflcnor  P  r  Q,  is  such  as  lo  re- 
flect p«iiallel  rays  in  idem  on  AH,  upon  the  object  to  be 

examined,  bciri^-  :o[ivcrted  into  •  ceocavo  opeenlun  bf 
the  lens  placed  before  it. 

Bj  tbit  meant,  we  obtain  a  lens  posseering  very 
mmnai  pvopertin,  and  capable  of  affording  tbe  nont 
perfect  view  of  microscopic  objecta.* 

Having  thus  described  the  various  kinds  of  single 
microscopes  which  have  been  used,  we  shall  now  give 
.;[]  .iccount  of  the  improvcmcrVi  wl  ich  have  been 
made  in  adapting  them  to  the  examination  of  minute 
objects. 

The  firet  and  mott  iroporunt  of  theee  iatprovcmema 
wea  made  about  the  year  1739,  hy  Dr.  ueberUMli. 

He  placed  the  single  lens  on  the  centre  of  a  cmvex 
speculum,  made  of  silver,  and  highly  polishod,  and  hav- 
ing its  concavity  so  adjusted  to  the  focal  length  of  the 
lens,  that  the  light  of  a  candle  or  of  the  sky  could  ho 
thrown  upon  the  side  of  the  object  next  the  observer. 
When  the  single  lent  ia  of  a  small  focal  length,  the  light 
is  kept  from  Gilling  upon  the  object,  not  only  bjr  itn 
proximity  to  the  lent,  bill  bf  liie  bedf  of  the  observer, 
so  that  it  becomes  impomible  to  examine  microscopic 
objects,  particularly  opaque  ones,  with  any  satisfaction. 
Dr.  Liebcrkhun  adapted  q  microscope  tt)  every  object 
of  any  partimlar  interest.  At  the  eye  end  of  a  short 
brats  tube,  he  placed  the  convavc  speculum,  carrying 
the  aingle  lens  in  its  centre.  The  object  was  placed  in 
the  middle  of  the  tube,  and  had  a  contrivance  for  ad* 
justing  It  to  dltAKt  viiitn,  and  at  the  object  end  of  tbe 
tubi ,  •!  ere  was  a  plano-convex  lens  for  concentrating 
the  light  which  fell  upon  the  concave  apeculum.  Some 
of  these  microscapoa  ere  eaM  to  bo  dapoaltad  hi  ilm 
British  Muteem. 

We  shall  now  piecoed  to  deacf  ibe  aome  of  the  beat 
aingle  microioepea,  aa  fttled  up  for  vie.  The  moat  im- 
portant ef  theee  are  i 

1.  The  common  flower  and  insect  microscope. 

2.  The  small  microscope,  with  apparatus  for  opaquo 
objects. 

3.  Withering's  botanical  microscope. 

4.  The  pocket  botanical  and  onivcraai  mictOeCOpe. 

5.  LyoQCt't  anatomical  microeoope. 
9.  Wilton't  pocket  microeoopo. 

7.  Ellis's  aquatic  microscopt> 

8.  Barrel  microscope. 

I.  Deaer^iion  ^  lAe  Common  Fltwer  ami  Imect  Mi~ 

This  micitwcope  it  one  of  the  most  eimple,  and  thm 

most  convctiicn',  and  is  peculiarly  fitted  Tor  being  put 
into  the  hands  of  young  persons,  who  are  not  capable 
of  annagiag  a  aere  compllcatod  apparatua.  Abowe 

w«a(  Ho.  T.er  TeL  m.  Ihttt. 
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tk»  Inndic  H,  (Plate  CCCLXXVZI.  Fig.  1 3 )  it  fixed  the 

•rm  LM,  wliicli  rjrrie<;  a  lens  at  L,  which  m  iy  V,s  cither 
Bwd  alone,  when  a  small  power  is  wnnLcd,  or  in  con- 
junction with  another  lens  o,  wiiich  screws  on  the  rinjj  at 
L,  when  a  higher  power  is  needed.  A  horizontal  grooved 
srni  MN,  also  fixed  to  the  handle,  carries  the  pincers  or 
forccpaOPi  which  bold  the  object  0|  end  tbtt  object  can 
be  puiecd  at  different  dialmeee  from  tlie  lom'L,  ao  as  to 
obtain  distinct  vision  bj  sliding  the  Torceps  along  the 
groore  in  MN,  and  fixing  it  at  the  proper  poatiion  by 
ntaneof  tbo  button  or  out  B. 

Thia  microscope,  which  bo  little  more  complicated 
l)iaothopreeedUiig,isicpi«aeittediD  PlateCCCLXXVII. 
Fig.  13.  Tlie  ivory  handle  P  is  fixed  in  the  arm  A, 
through  which  passes  a  screw  D,  having  its  other  end 
fastened  to  the  moveable  arm  C.  By  turning  the  nut 
D  upon  the  head  of  ihc  screw  1),  the  arms  A  and  C  may 
be  cither  separated  or  bmu(;ht  to^ettier,  being  kept 
asunder  by  a  steel  s)>rin^'  E.  Tnc  piece  GH,  consisting 
of  a  pointed  steel  wire  G,  and  of  a  pair  of  pUers  a% 
passes  through  a  spring  socket  moving  on  a  rivet.  The 
object  may  be  either  fixed  on  the  point  G,  or  taken  up 
by  the  pliers,  and  maybe  turned  round  in  any  direction, 
by  the  joint  at  1',  or  by  sliding  the  piece  GH  through 
the  spring  socket.  A  ring  of  braiis  I  with  a  female 
screw  is  fixed  on  an  upright  piece  of  brass  turning  COS 
pivot,  in  wdcr  that  it  may  be  let  at  a  proper  distrace 
wlien  llie  atnellest  magnifiers  ire  employed.  A  conesve 
speculum  Ki  of  polished  lilvert  hts  a  lens  placed  in  its 
centre,  according  to  tbe  method  of  Dr.  Lieberkhun, 
already  described  ;  and  there  are'  generally  four  of  these 
of  different  concavities,  with  four  glasses  of  different 
magnifying  powers.  A  round  objcct-platc,  as  shown  at 
M,  has  one  side  white  and  the  other  black,  all  dark  ob* 
jects  being  placed  upon  the  white  side,  and  ali  iiglit  ob- 
jecte  upon  tbe  black  sidCt  in  order  to  render  them  anoA 
visiliie  by  contrast.  A  steel  s  pring  N,  moving  roond  the 
centre,  can  be  turned  down  on  each  sid«,  for  the  pur- 
pose of  pressing  the  object  to  the  black  or  white  ground. 
A  bollcv  jiijse  proceeds  iVoin  the  objcci-plate,  in  order 
to  screw  it  on  the  pbint  of  the  needle  G.  A  small  box 
O  of  brass,  with  a  glass  on  each  side,  for  the  purpose  of 
eocloaiiw  any  living  object  for  examination,  has  likewise 
•  pipe  rar  the  purpose  of  screwing  it  upon  the  cod  of 
the  needle  FG.  A  pair  of  pliers  for  taking  up  aof  ol>> 
ject  is  8}iown  at  Q,  and  a  soft  hair  brush  at  R. 

In  using  this  microscope,  the  speculum  KL,  with  its 
accompaoyiog  magnifier,  must  be  screwed  into  the  ring 
I.  The  object  is  then  to  be  placed  according  to  its  na- 
ture on  the  needle  G,  in  the  pliers  H,  or  on  tlie  black 
or  white  side  of  the  object-|riate  M,  or  between  the  glasa 
^atcs  of  tbe  box  O ;  and  having  taken  the  instrument 
by  tbe  handle  P,  the  eye  looks  through  the  maf;nify- 
ing  lens  screwed  on  at  I,  and  by  means  of  the  nut  D, 
and  the  motion  of  the  ticedle,  the  object  may  be  turn- 
ed about,  raised  or  depressed,  or  made  to  approach  to 
or  recede  from  the  leas*  till  it  is  placed  io  tbe  true  an- 
terior focus  cf  the  lens,  «li«re  the  light  will  bo  reflect* 
ed  upon  it  by  the  coocafo  specalan. 

III.  WiateT^*^  Jhua^  Afl^renr^e. 

The  botanical  microscope  used  by  Dr.  Withering,  is 
shown  in  Plate  CCCLXXYU.  Fig.  14.  wbcro  A,B,C. 
V«K.  XIII.  Pait  L 
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are  three  parallel  brass  pfatea.   iTwo  wires  D  and  H 

arc  rirelled  into  the  itppfr  and  lower  plates  A  and  C, 
and  the  middle  place  B  is  movcaide  aloijf;  these  wires 
by  two  liule  sockets  fixed  to  it.  't*lie  two  upper  pl.ites 
contain  each  a  magnifying  lens  of  diBierent  focal  lengths, 
one  of  which  keeps  in  their  places  the  aharp point  P|  tho 
amali  knife  K,  and  tbe  pitcr*  P. 

Before  using  this  tnieroseope,  we  nuat  unscrew  the 
upper  lens,  and  take  out  the  point,  the  knife,  and  the 
pliers ;  and  having  replaced  tho  lens  by  screwing  it  on 
again,  the  object  is  placed  on  the  stageii  and  moved  up 
or  down  till  it  is  seen  distinctly. 

IV,  Pocket  BattM^  and  Untvertal  Microtcofu. 

This  insirumenti  which  is  superior  to  Or.  Wither* 
ing's,  is  represented  io  Plate  CCCLXXVlT.  Fig.  15.  A 
small  arm  A  8  carries  three  lenses,  two  of  whirl)  n  o  fixed 
to  the  upper  part  at  B,  and  the  other  to  the  lower  part  at 
C;  and  as  these  three  lenbcs  may  be  either  used  separately 
or  combined,  tbey  alTurd  us  seven  difTercnt  mognifying 
powers.  A  square  pillar  AKsu[)purts  the  arm  AB.  Tho 
lower  end  of  this  pillar  fits  into  the  socket  E  of  the  litao 
PO.  The  etage  DL,  carrying  the  pliers  M  and  a  sharp 
point  N,  constructed  as  formerly  described,  is  made  to 
slide  up  and  down  the  pillar  IK.  A  reflecting  mirrur 
H,  moving  round  n  1  oi  urontal  and  vertical  axis,  is  fixed 
into  the  base  FO,  and  reflects  light  through  tbe  object. 
In  using  this  microscope,  the  objects  are  placed  on  the 
siago  L )  or,  if  tbey  are  put  into  ivory  sliderst  these 
sliders  pass  under  tbe  stage  h.  The  light  is  then 
thrown  upwi  tbe  object  by  Uio  mirror  H,  and  distinct 
vision  obtained  by  tbe  motion  of  tlio  stage.  Other  ol>> 
jects  may  be  fixed  in  the  pffiera  M)  N|  ud  uaed  aa  al- 
ready described. 

The  apparatus  accompanying  this  instrument  con- 
sists of  three  ivory  sliders,  a  pair  of  nippers,  a  flat  glasS) 
and  a  concave  lens,  all  of  whicli  are  fitted  to  the  stage 
I*.  By  uiung  out  tlio  pin  £■  tbe  piiiar  IK  may  be  tuni* 
ed  half  round,  and  the  bsse  PO  used  as  a  handle.  TIm 
stage  DL,  instead  of  being  moved  by  the  hand,  is  frc* 
quently  raised  aud  depressed  by  an  adjusting  screw. 

V.  Itt/onet't  Anatomical  Microtco/ie. 

The  microscope  represented  io  Plate  CCCLXXVU, 
Pig.  16,  was  employed  by  M.  Lyonctin  Msmfcroaeopieal 

dissection  of  the  caterpillar  of  the  goat  moth.  It  con- 
sists of  an  anatomical  table  AB,  supported  by  a  pillar 
ON,  screwed  into  the  mahogany  box  DC.  In  the  tabic 
AB,  which  is  prevented  fr©n»  turning  round  by  two 
steady  pins,  is  an  aperture  G,  exacily  over  tbe  mirror  EF, 
for  reflecting  light  on  the  object.  A  flat  or  concave  glasa 
Is  placed  on  the  aperture  O.  for  receivmg  the  objects  to 
be  dissected.  An  arm  RXZ,  compMOd  of  aeversi  balls 
and  sockets,  by  which  it  has  an  universal  motion,  is  fix- 
ed to  the  table  AB  by  means  of  the  screw  H.  The  last 
arm  IZ  carries  a  female  screw  for  receivinjj  a  magnify- 
ing lens,  as  shown  at  Z.  The  lens  is  generally  adjust- 
ed to  distinct  vision  of  the  object  by  the  hand,  though 
a  small  motion  may  1^  given  to  it  by  the  screw  at  H. 
Another  chain  of  balls  and  sockets  is  sometimes  used 
for  holding  an  illuminating  lens.  The  mirror  £F  can 
also  be  taken  from  its  place  at  K|  aOd  fined  by  n  Climp 
to  any  part  of  the  la' It-  AB. 

In  ubin^^  the  dissecting  tabic,  the  intlriimtnt  si^ould 

Stand  upon  a  firm  table,  the  left  side  of  the  observer 
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being  near  a  ll^hi  window,  and  ihc  »itlc  towards 
his  breast.  Tlic  obscrvaiitjns  should  be  nude  x^ith  the 
left  eye  ;  and  in  dissccling,  llic  two  elbows  ishuviUI  be 
tupjorted  on  the  tabic  winch  hoid»  the  microscope,  the 
bandimtiog  against  the  board  AB,  to  give  it  greater 
ateadiiMM.  SeeLjronei'a  DvUi  ^tnatomique  de  to  Ckt' 

VI.  If'ttiih's  Pocket  Micro*co/te. 

'  The  luicroscope  invented  bjr  Mr.  Wilson  h&&  been 
loog  in  use.  The  body  of  it  is  represented  by  AB, 
(Plue  CCCLXXVU.  Fig.  17.)  «nd  is  nude  either  of 
bnss,  silver,  or  ivory,  iuioiiicr  tube,  witii  a  Iodi;  fine- 
threaded  small  screw  u|ion  its  circumfcreitce,  screws 
unto  the  body  AB.  A  convex  lens  D  is  screwed  into 
the  end  of  the  iul)e  (;C.  umi  its  area  may  be  increased 
or  dimiitiikhed  by  placing  upon  it  one  or  other  of  the 
two  concave  apertures  of  thin  brass,  which  arc  ncce^^sary 
when  the  big h«si  magnifiers  are  employed.  Two  thin 
Jilaiei  of  bivM  are  shown  at^E,  within  tJie  body  of  the 
microscope;  and  one  of  tbem  ia  bent  into  an  arched  or 
semicylindricil  cavity,  ahewn  io  ibe  figure,  for  the  pur- 
poie  of  ici  Li  ving  a  tube  of  glass.  At  the  eye-end  G 
of  the  mii.: uacopc  is  a  female  screw  for  receiving  the 
differenl  mugnifters.  A  spiial  sicel  bpriii)^  11,  ibuiiiiig 
,witb  oae  extremiiy  against  the  end  G  and  with  the  oUier 
•gainatthe  plate  or  bmaE*  serves  to  keep  the  pUtca  in 
•  pnper  poaitioD,  and  to  act  against  th«  long  aeroar  C 
The  wienaeofic  la  held  by  the  ivory  bsndle  I.  Seven 
different  magnifying  glasses,  tix  of  which  are  set  in 
cells,  as  shown  <ti  tL,  are  numbered  frum  1  to  6,  tlie  least 
numbers  being  the  highest  roagnifRrs.  The  n  veni/i^ 
or  least  magnifier,  it  set  in  a  smaii  tube,  in  order  tlmt 
it  may  be  held  in  the  hand  for  viewing  any  large  object 
The  objects  am  held  ia  an  ivoiy  alidar  M.  Six  sliders 
like  this  of  hrory*  and  one  of  braaii  generdly  accompanjr' 
ingtheinatrament.  A  brass  slider,  not  represented  in 
the  figure,  is  •ometimea  added,  for  the  purpose  of  con- 
fining any  small  object,  in  order  th.it  it  may  be  exuniit^d 
without  being  crushed.  A  pair  ul  furccps  und  a  huii* 
brujh  arc  used,  as  shuwn  at  R  ai^d  Fig.  13.  A  glass 
tube,  for  hoidiny;  living  objects,  such  as  frogs,  fishes, 
8cc.  is  shown  at  P. 

In  order  to  ose  this  mieroacope,  the  alider  containing 
the  object  ia  thrust  betweeti  the  two  flat  brass  plates 
EF,  care  bein^  taken  to  put  the  face  of  the  slidi  r  niiere 
the  brass  rin^s  are  farthest  from  the  eye.  The  magni- 
fying i^iass  inleniJc  i  I  ,i  use  must  then  be  screwed  on 
at  G  i  aiid  while  the  eye  looks  through  it  against  the 
sky,  or  the  light  employed,  the  long  screw  CC  is  turned 
dll  the  objecta  in  the  alider  are  brought  into  the  ante* 
rior  fbctts  of  the  lens,  when  a  distinct  view  of  them 
will  he  obtained.  By  moving  the  sliders  Intwrrn 
the  plates  at  E,  difTcrcnt  parts  of  the  same  object  may 
be  brouijht  into  view,  or  ili'li  ii  iit  <  iji  i  is  m  (he  slider; 
but  at  every  motion  of  the  slider,  vision  should  be  made 
distinct  by  a  new  adjuitment  irith  the  KTew« 


This  instrument  is  sometime!,  placcff  upon  a  standi' 
with  a  icflecling  roirior,  as  sIion^u  m  l  ii,'.  15,  In  ol- 
der lo  see  opaque  objLcts  wiih  it  in  tbis  cjsc,  an  ai-m 
t^R,  ["i^'.  17.  is  screwed  into  the  body  of  the  microscope 
at  G.  Tlie  pro|»er  magniieris  next  screwed  into  the 
hole  at  R,  and  ijutting  the  concave  apeculam  S  on  the 
outtide  of  the  rinf;  R,  the  object  is  held  upon  the  forceps, 
or  point  of  T,  whose  wire  slips  imu  a  smali  ,  -I  ;\vti 
at  u,  in  the  body  of  the  microscope.  Trie  di  iii  ii  is 
th-n  turned  liil  the  mui^Dificr  is  brought  over  the  ob- 
ject, and  distinct  vision  is  obtained  by  turning  the  screw 
C  as  fonnerly. 

VII.  ■/suit's  jfquatk  Micrr^acapF. 

This  microscope  differs  from  the  one  shown  in  Fig. 
15  so  little,  that  it  is  uttnecrssary  to  engrave  it.  In- 
stead of  the  suge  DL  moving,  the  arm  AB  containing 
the  magnifiers  slides  up  and  down.  The  magnlfiera 

are  each  set  in  the  centre  of  a  concave  silver  spe<iulum. 
This  microscope  was  employed  by  Ellis  in  his  observa- 
tions cm  C-  lallincsand  tlie  Zoophytes.  See  Ellis's  F.»» 
tay  on  the  A'alurat  Hittory  of  Coratlme»%  and  his  Mt' 
tural  ilbfsry  ^  ateey  curissts  entf  «MMmme«  ZMfMiftet, 

VIII.  BarrcHed  Microbe: f.et. 

Single  microscopes  for  opaque  objects  are  sometimes 
ConVMiently  fitted  up  with  a  barrel  or  cylinder,  on  the 
ctrciMnfereace  of  which  are  placed  the  objecta  to  beex> 
amined.  By  turning  the  barrel  round  iu  axis,  the  dif- 
ferent objects  are  brought  under  the  magnifiers,  and  by 
a  lateral  rooiioa  of  the  barrel,  other  objecta  niay  be 
brought  into  view. 

IX.  Oh  the  magnifying  power  of  Single  AJicroteofiet. 

Tiic  magnifying  power  of  siuj^lc  microscopes  in- 
creases with  the  smallness  of  their  focal  lcii(;th,and  may 
be  easily  found,  by  dividing  the  distance  at  which  the 
eye  sees  objects  distinctly  by  the  focal  length  of  the 
lens  or  globule.  This  diaiaiicevariea  in  different  persona, 
and  tna  generally  been  aasumed  at  7  or  8  tncbes.  tt  la 
obvlotts,  however,  that  very  minute  microscopic  objects, 
when  examined  with  an  eye  of  the  ordinary  focal  length, 
are  always  viewed  at  a  Ic^a  distance  than  7  ui  8  mcnes, 
iu  order  to  obtain  the  best  |>ossible  view  ol  thcin  ^  and, 
therefore,  it  is  ihii  distance  that  should  be  divi^Lcd  by 
the  focal  length,  in  order  lo  obtain  the  magnifying  pow- 
er of  the  instrument,  or  the  t  eal  meaaure  of  the  help 
vhicii  we  derive  from  it.  This  distance  will  be  fbund 
not  to  exceed  Jhe  fneket ;  and  upon  this  stipposidon  we 
have  computed  the  follow inj;  Tabli,  siicwini,'  the  mag- 
nifying power  of  single  microscopes  from  'j^jgtb  of  aa 
Inch  to  i  inch. 
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or  Sm/fle  Mieroteo/ie;  the  DUMmtt  •!  ftkkh  Hie  Sif* 
Meet  ditiiaetiy  being  S  Inche: 
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Th«\/r«f  columo  of  the  Table  shows  ihc  focal  length 
of  the  lens,  or  globule,  in  lOOdlhs  of  an  inch.  The  te- 
tond  column  stiows  llie  number  of  limes  that  it  is  mag- 
wSed  in  clumdir,  or  in  one  ilimcnsioo.  The  i/ind  co- 
lamn  shows  the  number  of  times  that  the  surface  is 
atgnified;  aofi  the  fourtht  the  mtniber  of  liiuek  that 
the  eiibe  of  ma  object  is  inagidied. 

A  microscopic  objects,  however,  are  never  OMtlM* 
ni.iuc.ll  linest  and  as  their  solidity,  or  their  magnitude 
in  tlircc  dimensions,  cannot  be  rendered  iMt  b)  a  mi- 
crr  scope,  we  consider  the  *econd  column  as  conlaiuing 
the  real  magnifying  power  of  the  tiAcroteope^  although 
optickM  have  hitherto  adopted  the  nambert  In  the  first 
cMoroi^iimni  en  tnoaeoui  «iMdo|7  niUi  tlio  tekicope. 

CHAF.  It. 

On  Cbnr/kMMtf  iMIcmcejkea. 

Ws  have  no  meana  of  aicertaining,  from  the  descrip. 
tions  of  Jansen'a  microKopei  the  particQltr  conbioation 
of  lenses  which  be  employed.  It  serflls  more  than  pr»i- 
bable,  that  the  microscopes  used  by  him  and  Galileo 
«( nsistcd  of  a  convex  object  lens,  and  a  concave  eye* 
glass,  atid  were  Dothing  more  than  a  short  telescope  Ceil> 
verted  into  a  microscope  by  lengthening  its  tube. 
In  l64AtFeMaiia  tried  two  convex  leneea;  end  In  all 

■the  microeeoiiee  which  were  suhsequentiy  used,  three 
or  mor*  eowres  lenses  were  employed,  at  in  the  ftnest 

InetnuQCDia  wUcb  are  now  b  use.    Dr.  Hookoi  in  the 


Prefhee  to  bis  Mkogr^Ma^  gives  an  accoutrt  of  the  mi- 
Lroscope  which  he  employed.  It  was  about  seven  inches 
long,  and  tiiree  inches  in  diameter,  and  consisted  of  four 
drawing  tubes,  by  which  it  could  be  lengthened  or 
shortened  at  pleasure.  It  had  three  giassesi  vis.  a  small 
objeci.glasa,  a  middle  glass,  and  an  efe-giaaa.  When 
he  wished  to  have  a  larjge  field*  «ir  to  see  a  f  rest  pen  of 
the  object  an  ooee^  he  used  aU  the  three  lenses— the 
middle  lense  converging  upon  the  eye-gla«s  pencils, 
which,  by  their  divergency,  could  not  have  fallen  upon 
It.  Hm  when  he  wished  to  cxam'me  any  individual  part 
with  the  greatest  distinctness,  he  removed  the  middle 
glass,  and  used  only  the  other  two  glasses. 

A  daecribliaik  of  the  nicroacope  of  £ttataehio  Oivinii 
W8B  laid  b«bre  the  Royal  Society  in  1 669.  It  consisted 
of  an  object-glass,  a  mi rldlc -glass,  and  t^vo  eye'gUutet^ 
which  are  plano-convex,  and  placed  so  as  to  touch  one 
anotlit,r  i:i  the  middle  of  the  convex  surfaces.  The  pur- 
pose ot  his  construction  was  to  shew  the  objects  fiatj  and 
not  crooked,  and  te  talie  in  a  Urge  fidd)  M  the  same 
time  that  it  had  a  high  mBgn|F|riiig  power.  It  was  about 
ISi  Incbes  high,  and  atljutted  at  Tour  difltnent  lengths. 
In  the  first,  which  is  the  best,  it  shews  lines  41  timea 
larger  than  thiy  ;ipptAr  to  the  naked  eye;  in  the  le- 
coud,  90  liriM ;  iji  the  third.  111  times;  and  in  the 
fourth,  143  times  The  diameter  of  the  field,  or  the 
subtense  of  the  visual  angle,  measured  uporj  the  object 
plate,  in  the  ,/fraf  ienstb,  was  8  inchea  7  linea;tn  the 
Mtmtt  19  fatehee  4  Imea;  in  tlie  fA*rf,  IS  incbfa;  and 
in  tise /our/A,  a  little  more  than  16  inches.  The  tube 
was  as  large  as  a  man's  leg,  and  the  eye-glasses  like  the 
palm  of  the  hand.   See  Fm,  Tium.  1M8.  No.  49v 

p.  843. 

Philip  Bonnani,  in  a  work  entitled  Ohtervationet  cir- 
ea  Ftveatia,  f in  rtbtu  nvn  vtventOtu  re/terimtta;  f^c. 
1791)  pubhalied  an  account  of  two  coropoood  micro* 
aeopes  which  he  tued.  One  of  these  was  composed  of 
an  eyr»g1aS8,  a  middle^glass,  and  an  object-glass,  mount- 
ed in  a  cylindrical  tube  placed  horizontally.  Behind  the 
stage  was  a  small  tube,  with  a  convex  lens  at  each  end, 
ai  d  a  lamp  beyond  it,.whose  light  was  concentrated  by 
the  ienaea  in  the  tube,  and  thrown  upon  the  object  to  be 
examhied.  The  instrument  possessed  various  adjust- 
ments, and  was regnkted  by  a  rack  and  pinion. 

Sirlmae  Newton  seems  to  have  been  the  first  person 
r  ho  suggested  the  use  of  a  reflecting  micro!»c(>pe.  Ho 
placed  the  objects  before  a  concave  speculum,  so  that  an 
enlarged  image  of  them  was  formed  at  a  greater  dit> 
taoce.   This  image  being  viewed  with  *  convex  eye* 

fleas,  was  again  magnified,  and  appeared  very  distinct 
'he  great  defect  of  this  instrument  arose  from  its  being 
inapplicable  to  opaque  objects,  in  consequence  of  the 
objects  being  placed  between  the  object  speculum 
and  the  eye-glasa.    See  Phil.  Traru.  1673,  No.  lo. 

3075,  and  the  Appends  to  Oregoiy's  iElmenife  ^ 
OjUin. 

Another  form  of  the  reflecting  microscope  was  sug- 
gested by  Dr«  Robert  Barker,  in  the  year  1736.  It  was 
nothing  more  than  the  Gregeirhui  teteacope  converted  into 

a  micrnsfope,  merely  by  lengthing  the  tub*-,  and  there- 
fore requires  no  particular  description.  There  can  be 
no  doubt  that  it  would  ^ivc  very  distinct  images,  and  haa 
the  advantage  of  allowing  the  light  to  fall  freely  upon 
the  object,  which  is  placed  at  a  distance  of  from  9  to  94 
iochrm  beyond  the  tube.  See  I'M.  Thriw.  1736,  Vol. 
99.  No.  449.  p.  959* 
The  next  conipoiind  microscope  was  lavwiud  by  Dr. 
H  b  3 
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Robert  Smith)  ProrcHor  of  Experimental  philosophjr  at 
Cambridge  Having  had  occasion  to  examine  the  prin- 
cipies  of  Sir  Isaac  Newton's  rcflcctin);  microscope,  he 

consiructed  one  of  !licn>,  in  which  the  (acal  distance  of 
the  speculum  was  2j  inchts.    He  "  fuuml  ihjt  i!ic  co- 

lours  of  objects  appeart-d  much  moro  bcaiuiful  and 
"  natural  than  in  doubly  rct'racling  nucioi^cupcs  o(  the 
"  best  sort,  ilicir  proper  culount  bckig  frec!  from  tbo 
*<  miMurc  of  other  coloora  aiising  in  refracuti^  inicro- 

scopes,  from  the  diffSereat  refrangibiiity  of  rays," 
Siuilh'b  0/jn'f»,  Vol.  1.  p.  "70.  llo  founrl  also  ihui  ob- 
jects appeared  sufficiently  bright,  and  very  disiinci,  when 
the  reflecting  microacope  bad  the  fbUmrlng  dimensions : 

Focal  length  of  the  speculum       .      .  S|  inches. 

Diameter  of  the  speculum      ...  1 

Focal  length  of  the  plano-convex  cyc-glabs  3^ 
Jlatio  of  the  distance  of  the  Object  from  the 
focus  of  tl>c  speculum,  tO  UtC  focal  dU- 

tancc  of  the  speculum         .       .       .  I  to  1 1 

Having  found  tha'.,  in  order  to  produce  a  hit^h  ma^^ni- 
fying  power  with  this  rtllccting  microscope,  it  was  ne- 
cessary to  have  Uie  speculum  veiy  concave,  and  there- 
fore very  small,  he  set  about  contriving  a  microscope 
irilh  two  reflecting  spherical  surfaces  of  any  siac,  ao 
proponioned  to  each  other  that  the  aberration  of  the 
raySf  canted  by  the  first  reflection,  slmuld  be  jierfectlj 
corrected  by  the  second,  and,  consequently,  that  the  laat 
image  of  the  object  from  which  the  rays  diverge  upon 
the  cye-gbss,  shall  be  peifcctly  free  from  aberration. 

One  of  Dr.  Smith's  microscopr.g  is  shewn  in  Plate 
CCCLXXVli.  Fig.  18.  where  AA  is  a  concarc  sphe- 
rical speculum,  and  CC  •  convex  spherical  speculum, 
liaving  ite  polished  convex  aotfaee  inwardt.  The 
Taya  from  an  object  o  placed  in  the  alider  am,  will 
be  reflected  from  the  concave  speculum  AA  upon  thtr 
concave  CC,  and  will  have  a  distinct  and  ma^iiiikd 
jma>;e  of  it  fornjed  before  the  convex  eye-t^lass  L,  by 
'which  it  will  be  magnified  still  more.  This  instrument, 
Id  i^HNti  fa  nothing  more  than  the  Caaiegrainian  tele- 
acope  converted  into  a  micrMcope«  whb  tan  difference 
only,  thai»  in  the  teleacopet  distinct  viakm  la  obtained  by 
TDoving  the  convex  mirror,  whereas,  in  the  microscope, 
it  is  obtained  by  a  motion  of  the  eye-glass.  Dr.  Smith 
Constructed  one  of  these  microscopes,  which  he  found  to 
perform  "nearly  as  well,  in  all  respects,  as  the  very 
best  refracting  microscopes and  the  writer  of  this 
article  baa  one  of  them  now  before  him,  which  peribrms 
venderfoUy  well»  Ihougb  both  the  specula  haTO  their 
polish  considenbly  injured.  The  following  are  the  di- 
mensions, See.  of  Dr.  Smith's  reflecting  microscope  as 
given  by  himself: 

Tocal  length  of  both  specula  .  .  1  0000 
Distance  of  the  centres  of  both  specula  IMS9 
Distance  of  the  image  from  the  centre 

of  the  concave  speculum  .  .  1.I3S7 
Focal  length  of  the  cye-glaaa  .  J),i4or 
Distance  of  the  eye  behind  the  eye> 

f;la5s  0.1479 

33i:imctcr  of  the  eye-hole    .       .       .  0.0190 

Distance  of  the  object  from  the  oeRtre 

of  the  convex  speculum         .      •  0.0626 

Length  of  the  ooDceve  apeenlum     .  15°  47 
Arch  of  the  convex  apecnlnm  .  4"  S(/  49* 

Distance  of  the  slop  «  from  the  object  0.454S 


Diameter  of  the  stop  9      ,      ,      I  0.099 
Diameter  of  the  hole  in  the  concave  ape- 

culum  o.ur> 

Diameter  of  the  hole  in  the  cenves  specu- 
lum   0  049 

Maj^nifying  power,  the  focal  leogdlj  ItC.  of 

the  tyc  being  8  inches     .       .       ,         300  times. 

Tiie  stop  «  is  placed  behind  the  convex  speculum,  in 
order  to  prevent  tiic  direct  rays  from  the  object,  which 
would  paae  mireflected  through  the  opemoes  in  both 
apecnU,  and  bll  upon  the  cye-(;lass,  from  roizing  with 
the  rays  regularly  rcntcicd  liy  the  specula,  and  formiiij* 
the  magniCcd  image  upon  ilje  retina.  See  Smith's  0//- 
(lr«,Vol.  II.  Remarks,  p.  94. 

The  next  microscopes  which  excited  any  notice,  wcr© 
those  of  M.  Drlebarre  of  the  ila^uc,  who  began  lacMi- 
atruct  them  in  1771.  MontncU  saw  them  when  be  tra- 
velled in  Holhmd  in  1773,  and  indaeed  Delebarre  to  go 
to  Paris,  where  he  was  well  received,  and  where  he  sold 
many  of  his  instruments,  each  of  which  co^t  about  1^/.* 
M.  M.  Moniigny,  Leroi,  and  Briason,  iubmiitcd  to  the 
Academy,  on  the  2 1st  of  June,  1777,  a  most  flaiiering 
report  of  their  performance,  and  Monlucia  has  given  n 
very  full  account  of  them  in  his  History  of  Mathema- 
tics. We  have  read  these  eulogiums  and  deacriptione 
with  great  atientioiii  and  are  obliged  to  acknowledge, 
that  we  cannot  find  in  the  microscope  of  Delebarre  any 
im|inivtrnij;i;  of  the  Icl^sC  importance  which  had  not 
been  IkiioHH  uinl  adopted  by  llic  London  o])ticians.  The 
only  point  of  diflfereiite  that  wc  can  observe  is,  that  of 
changing  the  eyc-giaases,  and  of  combining  six  lenses 
at  oneOt  which'  Montuda  seems  to  lay  considerable 
aireas  upeni  because  Enter,  in  hia  paper  Dt  Mnt  Mt- 
eroae^hrum  genere,  pubHahed  in  the  memoirs  of  Sr. 
Peiersburj>h  for  1766  and  1767,  bad  pointed  out  certain 
theoretical  advantages  which  he  conceived  would  be 
found  in  microscopes  with  six  lenii  >  Such  a  combina- 
tion of  lenses,  however,  has  been  exploded,  and  we  do 
not  scruple  to  say,  that  there  is  no  eminent  optician  in 
Europe  who  would  construct  a  microacope  m  auch  • 
manner,  tmless  the  ienaea  wen  arrmged,  as  in  tome  mt^ 
dern  eyo-pioces,  99  w  i»  correct  the  chroiMtic  aber- 
ration. 

M  jEpinus  of  St.  PetcrslmrRh  proposed  in  the  year 
1784,  {/v'w.Act.  fetrefi.  1784,J  to  construct  microscopes 
with  large  apertures  of  considerable  length,  wtrA  Mkrt* 
matie  o6jeet-glat*e$.  The  great  object  of  thu  construe-' 
tion  was  to  permit  light  to  be  easily  thrown  open  the 
object ;  and  in  order  to  put  his  idea  to  the  test  of  ex- 
periment, he  cenMrueied  a  microscope,  in  which  the 
[  citurc  of  the  object  lens  was  about  1  inch;  the  dis- 
itsiu  c  i  f  the  object  from  the  object-glass  7  incheSi  and 
the  Icr  of  the  whole  instrument  a  little  less  than 
three  feet.  The  magnilyinR  power  was  from  60  to  70, 
and  therefore  the  focal  length  of  ||»e  eye-glass  must 
have bcen^ about Aan inch,  ao  «a  to  mgnify  by  itself 
19  or  19  timea.  T*his  Instrument  is  said  to  have  given 
great  sa'i  fictinn.  Th(;  s:!nii~  i  lea  had  occurred  ion,^ 
before  lu  our  touaU) aiaa  liuiijamin  Maniii,  who,  in 
his  description  and  use  of  a  polydynainic  microscope, 
has  Uiewn  that  the  achromatic  perspective  may  be 
easily  applied  for  thia  purpose. 

Various  improvcmenta  irere  made  upon  the  micro- 
acope by  Mr.  CnlF,  Mr.  BenjaaUn  Martin,  Mr.  Adams^ 


*  Delebarre  described  his  i^nsoaiiie  in  a  memoir  which  vcu  read  at  the  Academj  of  Sciences  ia  1?77,  and  in  a  aeparate  pam- 


*  Delebarre  described  bis  wensoaiiie  in  a  memoir  which 
phlet,  cadUad  J)iiicrj>tfm^  PUh^  A  Mmtuff  CWMrscf, 
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and  other  opticians ;  but  as  fktf  relate  principally 
to  xb»  method  of  fitting  thm  npt  tml  of  readcriog 
ibm  tbOM  eommoffiottB  wid  oirirernl  in  ibeir  «|^p1ic«* 

tion*  we  cannot  enter  into  any  detailed  account  of  their 
respective  improveuncttts«  which  will  be  better  seen  in 
the  account  of  the  instruments  themselves. 

Having  thus  given  a  short  account  of  the  history  of 
the  compound  microscope,  we  shall  now  describe  some 
of  the  most  iotereiting  fbrnw  in  wbkli  U.bM  been  fit- 
ted OJk. 

•  I.  Cuft  Double  Conttrucled  Mkroteofte. 

This  instrument  is  represented  in  Plate  CCCLXXVII. 
Fig.  19,  where  ABC  is  the  body  of  the  microscope,  hav- 
ing an  eyO'glass  at  A,  an  amplifjing  len»atB,anda 
magnifier  screwed  on  M  C,  anil  ■hewn  nvpaimtely  at  Q. 
The  hodjF  t»f  the  mkroMope  it  mpported  1^  the  arm  DE, 
fixed  on  the  elidfaig  bar  F.  The  prmcipal  pillar  a  A  is 
fixed  on  the  box  be,  and  the  brass  foot  d  is  screwed  to 
the  mahogany  pedestal  XY,  having  a  drawer  to  con- 
tain all  the  apparatus.  The  bar  F  is  tightened  by  a 
milled  headed  screw  U,  when  tbe  adjusting  screw  eg 
is  used.  The  objeeta  are  laid  upon  tbe  lUiBe/kf,  trilh 
•  bote  IS  in  itt  cflMn»  and  (he  light  ihcovn  ti|Mn  them 
by  the  caneave  mirror  O. 

TI'ii^  f':>Iln»  in^  nrc  the  different  paH» «f  tilO  eppMltlll 
'  vrbicli  ^ccom^idiiy  the  microscope: 

H  a  convex  lens  for  COOCeillTeiillg  tho  II^S  of  tbe  MU 

upon  the  objects. 
L  n  cylMriatf  t«be«|Mliat  tich  side,  and  having  a 
eooeevo  ellter  epeewlam  temped  to  the  lover  end  A. 
P  the  tube  for  holding  tbe  lent  K>  with  en  inner  tube, 
which  is  forced  upwards  with  a  spiral  spring.  The 
sliders  are  thrust  between  the  pistes  h  and  :.  The 
lower  end  of  P  goes  into  the  hole  n  in  the  sia^^e. 
The  hollow  part  at  it  is  intended  to  receive  a  glass 
tube  N. 

R  ia  e  bmM  coiie»  wbicta  ie  oecaaionelljr  put  in  tbe 
bottom  of  tbe  qrHnder  P  to  intercept  the  Ught. 

S  ia  •  box,  wi\h  a  concave  and  a  flat  glass  for  con- 
finhif^  small  living  insects.  It  is  placed  upon  the 
bote  7i 

T  i»  a  flat  glass  to  lay  objects  upon,  and  u  a  concave 

one  for  fluids. 
O  is  a  pair  of  plwrs  and  a  shaip  point ;  nod  Z  a  brash, 

as  formerly  deaoribed. 
W  ie  a  roond  ivory  bo«,  for  holding  circular  pleeee 

of  mica,  and  rings  for  the  sliders. 
V  is  a  gmall  ivory  cylinder,  which  goet  QpOll  tll0 

pointed  end  of  the  steel  wire  O. 
M  a  fish-pan  for  holding  small  fishes,  in  order  to  view 

the  circulation  of  the  blood.   The  tail  is  spread 

ecroea  the  oblong  hole  at  the  small  end  it,  and  tied 
«  -  finnly  by  e  ribbon  fii^  to  it.  The  knob  /  it  to  be 

put  tbroagb  the  aHl  w  mode  in  tbe  sukc,  and  the 

tail  may  be  broagbt  beloW*t|ie>eiid  C  of  tbe  micro* 

acope. 

X  ie  t  wirt^  by  wUdi  ilieglaM  ttdm  ere  cleaiifld. 

In  ll^g  this  microscope,  screw  the  proper  magnifier 
to  ibecnd  C,  piece  the  tnbe  P  in  tlie  hole  »»  and  eiip 
one  of  the  ivory  eiiders  lietween  the  platea  h  and  i. 

Make  ttic  upper  edge  of  the  bar  DE  coincide  vrit!  f  t 
division,  liaving  the  same  number  with  the  m3)^uUicr 
uacd,  and  fix  it  fiitnty  by  the  nut  O.  Light  luing 
thrown  upon  tbe  object  by  the  mirror  O;  apply  the  ej  e 


to  the  upper  end  of  the  microscopei  md  obtain  distinct 
vision  by  means  of  tlie  adjusting  sccew  eg. 
When  the  objects  are  opaque,  remove  thettibe  P,  and 

having  placed  the  objcn  on  a  fljt  j^luss  u  tindi-r  C,  or 
upon  one  end  of  i!iu  jointed  pliirs  o  screw  tlic  cot>- 
cave  stiver  speculum  to  the  end  ol  the  cylindL-r  L,  and 
slide  this  cylinder  on  the  lower  part  EC  of  the  tube, 
SO  tiiat  tbe  upper  edge  of  L  may  coincide  with  the  same 
number  as  the  number  of  the  magnifier  employed.  Re> 
feet  tbe  light  employed  from  tlie  mirror  G  upon  the 
speculum  A,  and  it  will  be  again  reflected  fiom  the  spe- 
culum upon  the  side  of  the  opaque  object  next  the  eye. 

II.  UnntT»al  Com/ir^und  AJicro*co{ie, 

One  of  the  most  complete  and  commodious  compound 
microscopes  is  represented  in  Plate  CCCLXXVII.  Fig. 
M,  where  AB  is  the  body,  the  eye-glasses  being  contain- 
ed  In  an  inner  sliding  tube,  by  which  their  distance  from 

the  glass  at  B  can  be  increased  or  diniinishcd,  and  the 
magnifying  power  of  the  instrument  altered.  The  body 
AU  is  attached  by  a  screw  to  the  arm  CD,  which  may 
be  moved  through  a  square  socket  over  the  object.  The 
atege  NI8  moves  up  and  down  the  square  bar  El"  by 
means  of  the  rack  and  pinion  M  ;  and  this  bati  with  all 
its  tceompanying  apparatus,  moves  round  a  joint  at  the 
top  of  the  Rrcai  pillar  V,  supported  uprju  the  three  feet 
G,  G,H.  By  the  aid  of  this  joint,  the  micro'icoj)e  may 
be  p,ii  i;iru  J  J).jrl7:>rnal,  a  vertical,  or  an  oblique  direc- 
tion. At  the  stage  NiS  is  a  sliding  brass  sprtuf;  N  for 
omfining  slips  of  glass,  or  large  sliders,  when  the  mi- 
croeGO]»eisiobeu»edoutofthehoriumsl  position.  The 
lens  U  is  intended  to  concentrate  or  modify  tlie  light  re* 
fleeted  from  the  mirror  G,  and  it  may  be  adjusted 
to  a  proper  distance  by  means  of  two  small  screws, 
one  of  which  is  seen  at  u.  In  candle  light  this  lens 
is  of  great  use,  and  it  may  be  turned  aside  on  a 
joint  when  it  is  not  required.  Six  magiufytng  lenses 
are  set  in  a  brass  wheel|  screwed  in  a  circular  box  P. 
The  wheel  msy  be  moved  roimd  Its  centre  by  the  tc-  . 
tion  of  the  finger  on  its  milled  rim,  and  it  stops  by  a 
click  the  instant  that  any  of  the  magnifiers  comes  into 
its  exact  position  in  the  axis  of  the  other  lenses.  The 
lenses  are  numbered  from  one  to  six,  and  the  proper 
number  ujipears  in  a  small  opening  made  in  the  upper 
side  of  the  box  P.  This  box  screws  into  tite  arm  CD, 
and  may  be  taken  olT  when  required.  If  wc  unscrew 
the  body  AB,  the  intsniment  becomes  a  single  micro- 
scope by  luoking  directly  through  any  of  the  lenses  in 
the  wheel.  The  ruiiroi  O  may  he  moved  up  or  down 
the  bar  EF,  by  puaiiHig  against  the  screw  at  r.  In  ad- 
dition to  the  apparatus  already  described,  as  helon^inj 
to  single  microscopes  and  to  Cuff's  compound  micro- 
scope, the  following  may  be  enumerated.  A  moveable 
stage  \V,  which  is  applied  to  the  bole  S  of  the  stage  by 
the  pin  a,  and  baa  thus  s  horizonul  motion  under  the 
field  of  view.  A  very  deep  coficavc  lens  r  is  fitted  to 
the  large  hole  of  this  stage,  and  also  the  concave  and 
plane  glasses  t  and  0,  while  to  the  small  buks  a-,  x,  a 
black  and  white  piece  of  ivory  v>  is  fitted  for  opaque  ob- 
jects, and  a  concave  and  plane  glass  similar  to  o  and  «. 
The  arm  CD  is  sometimes  furnished  with  rack  worltp 
to  torn  the  pinion  abovei  to  as  to  move  the  magnifiers 
in  the  most  accurate  manner  over  the  objects  ;  and  tho 
stage  N1S  is  sometimes  jointed,  in  order  to  turn  by  a 
screw  and  teeth  in  a  horizontal  direction.  In  using 
this  microscope,  the  slider-holder  K;  containing  a  slider 
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of  objects^  is  placed  in  the  stage  NIS,  and  the  arm  CO 
li  muved  in  Us  sucket,  tilt  a  marK  uu  tbe  side  ia  brougtu 
to  the  ed^e  of  the  socket.  Tlw  arm  i«  then  iwrnedi  till 
the  magnifier  is  directly  over  the  object,  the  eye  bciog 
then  placed  at  tlie  upper  end  of  the  lube  AB,  and  th« 
light  feU<-cti.(l  btronyi)  uj)  imo  it  from  ihc  mirror  O, 
The  pinion  M  is  liicn  turned  to  the  rij^lu  ur  luti  uU 
the  object  is  seen  in  tiie  roost  distinct  niunntT.  W  hen 
the  objects  are  opaque,  the  alider*bolder  K  is  reinuved, 
and  either  the  ooocave  giMii  or  the  joimed  pliers,  are 
|ibis«d  oo  tb«  fUge.  Tlw  <vnc*wt  wnt  apeoiilum  e  it 
then  screwed  into  the  arm  a,  which  is  placed  on  the  stage* 
uiih  the  L)  liii'.li  icul  part  pjssinj^  ihrou^li  the  hole  1; 
and  ligiit  bciiif^  redcctcd  upon  the  speculum  from 
tlie  tnirrui  O,  it  will  tic  Mrutigly  COndmsed  itf  Wid 
thruvva  upon  the  opaque  object. 

If  we  consider  the  constmctioo  of  the  differwit  com* 

Kuiid  micro»copes  which  faave  been  describeii,  it  wili 
obvious,  that  a  great  deal  musi  deprnJ  on  the  accu- 
racy wuii  which  the  axeit  ot  liic  small  magnifying 
lcii&k»  cuiiicidc  with  the  .txi&  of  the  instrument,  or  that 
ot  the  eyc-glaascs.  The  difficulty  of  ejecting  such  a 
COhlCiJeilCe  is  very  great,  and  we  believe  is  in  a  great 
roeewre  overlooked.  We  conceive,  therefbre,  that  the 
tube  which  bolda  the  magnifying  lenses  shmild  have 
an  universal  motion,  so  that,  by  means  of  screws,  the 
axis  of  the  lenses  could  be  brought  iuto  perfect  coin- 
Gtdeoce  wib  the  «ia  of  the  •je-glaasea. 

IIL  jimkf»  SeJIeetiag  Jt^cnteofie. 

We  have  sireedy  teen  thai  the  refecting  nueroseope 
of  Dr.  Barker  was  nothing  more  than  the  Gregoriao 
telescope,  with  its  tube  lengthened  so  as  to  permit  it 
to  act  as  a  microscope  j  and  that  the  reflecting  micro- 
scope ol  Dr.  Smith  was  the  Cassegrainian  telescope 
fitted  up  in  a  similar  manner.  The  new  rL-flccUng  mi- 
croscope constructed  by  Professor  Amici  of  Modcna,  and 
v>hh  wliieh  ho  has  made  several  importMN  dieeovcries, 
is  in  tike  meimcr  the  Newtooiao  teleaeope  eoaverted  in- 
to •  microscope. 

It  coiiiiists  of  a  horizontal  brass  tuhr  A  BCD,  Plate 
CCCLXXVll.  12  inches  long,  and  ot  an  inch  in 
diameter.  A  concave  tnetaliic  specuUini  All,  havinij;  its 
reflecting  surface  a  portion  of  an  ellipsoid,  whu&e  foci  are 
F  and/,  is  placed  at  one  end  of  the  tube  ;  the  distance  AF 
beitig  3-^4  inchea,  aitd  iS  indies.  A  smsU  arm  n  with- 
in  ihe  tabe,  carries  «  plane  speeulimi  of  wa  oval  form, 
placed  at  the  distance  of  1^%  inches  from  AB,  support- 
ed by  an  oblique  section  ol  an  metallic  cylinder,  "f 
aii  inch  in  diamcicr,  ami  inclined  45°  to  the  axis  1/ 
The  object  is  placed  below  the  tube  at  MN,  and  as  far 
before  the  mirror  •  as  the  focus.  F  of  AB  is  behind  it{ 
and  It  is  supported  bjr  a  moveable  objeci-bearer  attached 
to  the  pillar  beiow  it.  The  diameter  of  the  tube  A  BCD 
ieaboot  i^^o  inches,  and  the  thickness  of  its  metal  ^,th. 
The  object  is  always  placed  at  (he  distance  of  hall  an 
inch  troiu  iht  td^c  of  tt  t:  ml  c,  and  may  therefore 
be  iUuniinaiLd  tiy  a  loiivix  lens,  attached  in  the  ustial 
way  lo  the  bidge  or  object-bearer.  A  large  concave 
illuminating  mirror  beloW  for  throwing  light  upon 
transparent  oh  'y  cts,  has  a  diameter  of  about  3  iocheti 
aod  a  focal  length  of  about  M.  Amid  has  been 

able  to  apply  to  this  insimm .  ot  a  power  of  one  mU- 
ten*,  eatcutating  the  number  of  lines  that  the  superficiea 

•TUs  islCOOtiincsfi 


is  magnified,  whereas  the  best  microscopes  of  Adamsj 
Doitondi  Uelebarre,  do  not  magnifj  mere  than  SSUpoO, 
or  about  475  tiroes  in  itiameter.  See  Tkt  JSdMmgk 

^AUosofihical  Jounuti  Vol.  i.  p.  135,  where  a  mote 
detailed  account  of  this  instrument  will  be  found. 

IV.  Dr,  nre-sticr'g  Reflecting  MkrMeofie. 

This  instrument,  which  will  be  undersUxid  from  Plate 
CCCLXXVII.  Fig.  23,  possesses  several  advaotagest 
and  in  particular  that  of  being  applicable  lo  the  staadaiid 

apparatus  of  any  compound  microscope.  ThOUgbitis  * 
drawn  in  a  honzoniai  poiiition,  it  iruended  tobe  placed 
venically,  It  consi!i[&  of  a  concave  kpcculura  Al).  whose 
surtkce  is  a  portion  ol  an  ellipsoid,  havinjj  F  andy  for  its 
foci.  It  is  perforated  at  O,  like  tUe  speculum  ot  a  Gre- 
gorian telescope }  and  between  tide  aperture  and  F  is 
placed  a  small  convex  apecvluaa  «,  whoBB'  surface  ia 
part  of  an  ellipsoid,  having  F  and  p  for  its  tbci.  •  ^  be« 

in^■  r;  to    M \,  V,\<:    dr^liinri;    -;f   fhr  i/iicct.  The 

bucii  ol  I  lie  a  pec  kit  lira  uoriU  imu  a  cone  a  ^  c  luriit  a  6, 
for  the  purpose  of  condensing  the  light  upon  the  ob> 
jcct  MN.  The  rays  diverging  from  MN  are  made  to 
diverge  still  more  by  reflection  from  the  small  mirror 
«i  ao  that  F  is  their  virtual  focus  {  and  these  reflected 
rays,  falling  upon  the  speeuhim  AB»  as  if  thef  had  di- 
verged from  one  of  its  foci  F,  will  be  reflected  to  ft 
and  there  form  a  magnified  image,  which  will  be  again 
magnified  by  the  eye-glass  placed  at  LL.  The  convejc 
mirror  «  is  carried  by  the  arm  «  r,  which  is  moved  by 
means  of  the  screw  r  T,  so  that  F  is  one  of  its  foci. 
An  object  placed  at  M  N  will  tberefiaro  be  seen  veiy 
distinctly  by  a  microecope  of  this  Und;  and  it  has* 
such  a  distance  from  the  mirror  AB,  as  to  be  capable 
of  receiving  any  degree  of  artificial  illumination,  tf 
this  microscope  is  placed  vertically  in  the  arm  EI>  of 
the  compound  microscope  shorn  in  Fig.  19,  made 
large  cnouyh  to  receive  it,  it  may  be  used  along  with 
all  the  apparatus  adapted  to  that  or  to  any  other  com» 
pound  microscope.  If  a  changu  «f  nagutfying  poiwar 
ii  required)  we  have  ooif  to  use  a  deeper  efi^lass 
LL }  and  as  the  place  of  the  object  is  not  ritercd  by 
this  change,  the  cmicave  illuminaiin)^  speculum  ab 
will  still  condense  upon  the  object  MN,  the  light  re> 
fleetod  front  the  great  mirror  0»  Kg.  19. 

V.  Mr.  WvUeta  OwnHsnnrf  ASerttetfie. 

A  very  ingenious  and  utefiil  compound  miereacope, 

repr(M,iiid  in  Plate  CCCLXXVII.  Fig.  33.  Nos.  1.2, 
and  ^.  iias  been  constructed  by  Alexander  Waddcl,  Esq. 
Lcith,  wliicb  possctscs  many  advaiitaL,'cs,  li  is  [r,utiricd 
on  the  properties  of  the  astronomical  telescope  i  which, 
aa  it  inverts  the  objecu,  has  a  right-angled  triangular 

Erism  A  affiscd  to  the  outer  end  of  it,  at  a  certain  point 
I  the  anterior  fectts  of  the  object-glasses  t  and  by  plae* 
in^  the  instrument  in  a  Vertical,  but  somewhat  inclined 
position,  as  in  No.  I,  and  the  eye  at  the  dioptric  eye- 
piece  E,  a  picture  will  be  seen  within  it  of  the  external 
objects,  erect,  but  reverted.  If  this  instrument  be  plac- 
ed in  a  borisontal  positioo,  as  in  No.  3,  and  another  right- 
angiad  triangular  prism  affixed  to  the  outside  of  the  eye- 
piece  at  E,  in  a  positioa  perpendicuhw  to  the  other  prism, 
and  the  instrument  so  placed  that  estemal  objects  come 
into  it  from  the  observer's  left  hand  aide«  then,  by  placing 
the  qr«  >t  tlM  *Mt  mentioned  priBm»aad  ndjoMtog  th« 

damed  ui  the  uwal  u^. 
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sliding  tubes  'o  t  ir  ai^ht,  a  pictur«  of  the  excernal  ob-  correctly  copied  by  ihc  aid  of  U.e  niici  oracter  before 
jflcU  will  bo  seen  duiiiwUy  formed  wUbiD  the  imtru-  mcmioncd;  utid  wben  at  the  oitier  end,  t>ecume»  a  came- 
mcM  CMetlf  M  it  is  in  nature,  neither  Mag  ioverted  rt.  lucida.     Yransparant  objects  may  also  be  viewed  bj 
■or  MtanM }  aad  if  (Ms  imt  prism  iMve  an  «pMiiiH|  in  Utis  iastrumeBt  in  Uie  ordinary  wajr,  either  with  or  wiih> 
the  lower  ride  of  iie  cnerttt  io  the  etmer*  lueid**  bf  m  out  the  pritin  affixed  to  ttie  eibjeet  end  of  it 
similar  adjustment  of  the  eyt,  the  picture  within  tlie  in- 
strument will  appear  to  be  painted  on  a  tsble  under  the  VI.  Detcrifition  of  a  JVem  Confound  Microscope  /or 
prism,  and  may  be  copied  by  drawini;  with  a  pencil  the  emmmmlHg  tl^ttU      f^kturtt  /fitfery.* 
outline,  on  a  paper  placed  fur  tliat  purpoae,  as  i&  dooe 

in  the  camera  lucida.  *'Tlie  eooatruction  both  of  ainglc  and  compoui^d  mi- 

Tbe  way  in  which  Mr.  Waddct  hM  commonlf  croeeopot  hcti  within  the  lau  fifty  jeara,  been  brought 

made  use  of  this  instnMicat  m  •  tvii^fumd  ndmte^  to  a  great  degreo  of  perfeeiioo;  andt  for  all  the  parpo* 

iai  by  placing  it  on  a  stand  in  a  Tsnica!  but  somewhat  ses  of  amuaemcnt  and  gmeml  observation,  these  insiru' 
inclined  position,  as  at  firat  mentioned,  with  one  of  its  ments  may  be  considered  as  mRiciently  perfect.  But 
prisms  affixed  to  the  objcct'Cnd  rl  ;  ;  and  when  the;  wKcn  wc  employ  the  microscope  as  an  insiruincnt  of 
whole  of  the  tubes  arc  drawn  fully  <iiu,  the  length  of  discovery,  to  examine  those  phenomena  of  the  natural 
the  insirumcnl  from  the  txiremity  of  the  prism  at  one  woiUI  which  are  bcyon;!  inc  n-ach  of  unussi&tcd  vition, 
end,  lo  tnc  outiside  of  the  cyc-picce  at  the  04hcr,  ii>  fmni  and  when  we  use  it  in  a8Ci:rtainin({  ihe  anatomical  and 
9  to  10  inches;  which  length  baa  been  band  by  the  physiological  structure  of  plants,  insects,  end  animal- 
aid  of  two  object^hMaea  of  a  ooniNNnd  foctia,  of  about  cul»i  We  soon  find,  that  a  limit)  apparemiy  inanperablc, 
one  and  a  half  inch,  and  a  Huygcirian  eye*piece,  with  •  tl  tet  to  the  prnr^ress  of  diaeorery,  and  that  it  is  only 
double  ryr  p;!n^s,  of  a  compound  foniii  of  alwut  three-  some  of  the  i  i  !  r  .ntl  ntor«  palpaht<:  functions  of  these 
fourth*  lii  „ii  liicb,  to  produce  a  niLiriiilyinij  power,  in  evanescent  amniaii  ttial  we  are  able  to  hrintj  under  ob- 
suiiac;.  ,  <)t  i  jLiut  1020  times,  an  d  by  applyiriL;  fo  i  tic  scrvalion.  Nuturalistsk,  intlecd,  arc  less  ac(|iiaiiitecS  with 
outside  uf  the  i»aid  object  prism  an  additional  magnifier,  the  organization  of  the  microscopic  world,  and  the 
a  much  greater  power  is  obtuned.  beings  by  wlrich  it  ia  peopled,  than  astronomers  ara 

Tha  largest  tube  of  tin  InatranMit  ia  laaa  than  two  with  thoaa  romoie  aysnenn  of  th«  univeme  which  ap- 
inchea  in  diaowtcr;  and  when  the  other  three  aiidin)^  pear  in  the  form  of  nebnt*  and  donUe  atara.  It  was 
tubes  are  puahed  into  it,  with  the  prism  attached  to  the  impro%xmeni  of  the  telescope  alone  which  enabled 
the  object  end  of  it,  the  whole  length  very  little  ex-  Dr.  Herachcl  lofi*  the  views  of  astronomers  upon  those 
ceed*  5  ii.lIu  s.  I'i'om  its  pr.t '.iL uKn  construction,  it  regiona  of  space,  to  which,  at  a  former  period,  ihcir 
produces,  as  an  astronomical  telescope,  a  magnilying  imaginations  could  !>carcely  extend ;  and  when  the  mi- 
power  oi  about  two  and  a  half  times,  and  the  field  of  croscope  shall  have  received  a  similar  improvement,  we 
Hew  aubMnda  an  angle  of  about  30  degreea.  It  will  may  look  for  discoveries  equally  interesiingt  though 
l»  anon  &om  tina  daacription  of  the  inatntinent,  that  it  tesa  atopendoat,  even  in  those  pwtlona  of  apaoe  which 
not  only  combinea  the  prepertieB  of  a  conrpotind  micro-  ar«  daily  trampled  under  the  foot  of  man. 
scope,  but  of  a  camera  obscura,  camera  lucida,  and  **  It  is  both  important  and  intcrotthig  to  inquire  into 
diagonal  mirror;  and  that  in  the  first  and  last  of  the  the  cause  of  this  limitation  of  niicroscotMcal  discovery, 
three  foregoing  pusititins,  it  also  becomes  an  excellent  The  construction  of  sins»le  lenses  for  the  simplest  form 
drawing  insirumeni  by  the  aid  of  a  micrometer  placed  of  the  instrument,  has  been  brouglit  to  great  perfection, 
within  it  near  the  field-bar  of  the  eye^piece.  I  have  in  my  poaaession  glasses  executed  by  Mr.  Shut- 

Ad  instrument  of  this  construction  has  been  found  tleworth,  of  tbo  focal  length  of  y^,       and      oriT  an 

very  uselul  in  bmanical  and  miaaralogical  parauitii  as  incb»  which  are  ground  with  great  accuracy ;  and  the 

objec  ts  may  be  viewed  by  it  under  different  eireamstan-  performance  of  ainglo  lenaea  haa  been  recently  impro* 

ces  with  the  oHjcci-prism,  by  rli  jwlrn'  ont  nr  pn  .hi'     in  vcd  by  Dr.  Wiillasion,  as  described  in  p.  240.   \V*e  can* 

the  sliding  tubes,  which  increases  or  diminishes  the  mag-  not,  therefoie,  expect  any  essential  improvement  in  the 

nifying  power  at  pleaaUMt without  llMappUcatiaa  of  Mqr  single  microscope,  utiless  troni  the  discovery  of  Nume 

additional  magnifier.  transparent  substance,  which,  like  the  diamond,  com- 

A«  objects  viewed  by  this  instrument  are  reveracd  bineaahigb  refractive  power  with  a  low  power  ofdia* 

vbep       «w  piriam  is  amplajadi  and  a»  certain  imp«r»  paraion. 

fccfcna  arias  from  tha  inereaao  of  refiraetton  and  reflec-  In  the  combination  of  ftingle  lenaea  to  form  the  com* 

tioii,  when  two  prisms  are  used,  to  render  the  objects  pound  microscope,  optici^tns  h^ve  likewise  arrived  at  a 

neither  inverted  rtor  revcraed,  it  occuned  to  Mr.  Wad-  great  degree  of  perfection.    The  aberration  of  rcfran- 

del,  that  some  advantagcii  might  result  from  uniting  the  gibility  can  now  be  completely  rem:jved  by  a  suitable 

two  prisma  in  one,  as  in  Fig.  33  No.  3  \  which  he  ef-  arrangement  of  the  individual  lenses  ;  and  every  arti> 
fee  ted  by  forming  two  right-angled  triangular  prisOM  fice  has  been  exhausted  in  suiting  the  apparatus  to  the 

out  of  one  piece  of  glasst  in  such  a  way  that  the  two  K-  various  tastes  of  purchaserai  and  to  every  purpose  of 

fleeting  surfiicea  were  at  right  angles  to  aacbatlMr.  popular  obtervstion. 

When  a  prism  of  this  construction  is  applied  to  the  ob-  ^  No  attempt,  howaraTi  appears  to  bsve  been  made  by 
ject  end  of  the  instrument,  with  one  half  of  it  placed  in  opticians  to  fit  up  the  microecope  aa  an  instrument  of 
the  axis,  and  the  oliit--'  IibU  without,  and  the  iiiB'.niment  discovery,  to  second  the  Libonrs  of  the  naturalist  in  pre- 
held  in  a  vertical  position,  so  as  lo  admit  external  objects  paring  the  subjects  of  his  i-eseai  ch,  und  to  accommodate 
from  the  observer's  left  band,  then,  by  looking  into  it  the  murummt  to  that  fiarticular  kind  of  firrfiwatinn 
With  the  dionuie  cgrc>pkcC|  a  picture  wilt  be  formed  aa  wAIcA  U  imdrnfirntaUy  tueruary  /or  the  fireterpati» 
liMHiar^iiMbar  loMiisd  nor  fevcnudt  wiueb  wtf  be  and  In^^ilm  ^mliuat  ctgett*. 

•  Ham  Bto  WaoMBf  ataalha  «  Mw  JWt.  Juiriiiini,  f.  401-41Q. 
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"  In  pciusiiii^  llic  wiiimj^i  of  iliosc  njlufjli*il&  wlio 
have  applied  the  microscope  lo  the  examination  of  mi* 
nute  objects,  we  find,  that  the  roost  difficult  and  per- 
plexing pan  of  their  labour  coMiMcd  io  proMrvii^  and 
])r<'[)arin),'  the  diffiercot  inseett  and  aabttaocct  wMeb 
they  ^vislitd  to  inspect.  Small  insects  instantly  stnircl 
up  and  lose  Uu-ir  natural  lorni  as  soon  as  they  arc  kill- 
ed, atul  ilic  niinute  parts  of  planiit  suffer  a  similar 
change  Trom  exposure  to  the  au.  Hence  Swammerdam 
and  Lyonct  killed  the  insects  which  tbi^  flMant  lo  ex- 
amine* by  suffocating  tbeoi'eitJicr  in  wtOMr,  a|Hrit  of 
turpenUne,  or  diluted  tpiriia  of  wine.  Tbo  toftoeta 
and  transparency  of  tbeir  parts  were  tbut  preserved  da* 
ring  i)ie  process  of  dissectioo,  and  when  they  were  com- 
pic'cly  (lc»elopetI,  liie  insitci  was  allowed  o  .'iv  before 
it  was  piesented  to  the  microscope.  Its  parts  vicrt  con* 
sequently  contracted,  and  lost  not  only  their  proper  khapcy 
but  that  plumpness,  and  that  freshness  of  colour  which 
Ibey  pMsessed  when  alire. 

In  the  preptrationi  indeed»  of  almost  everj  object  of 
natural  history  that  Is  composed  of  ntoute  and  delicsie 
parts,  it  miist  be  preserved  by  immersion  in  a  fluiu'  ; 
the  disitction  must  oticn  be  performed  in  the  same 
inedium  ;  it  must  be  freed  from  all  adhesive  and  ex- 
traoeous  subst  mces,  by  maceration  and  ablution  in  wa- 
ter I  and  when  it  has  undergone  tbcso  operatioos,  it  is 
ID  a  atatc  of  pcrfcctioo  for  the  mieioacope.  Every  sub- 
scqoent  change  which  it  undergoes  is  highly  itijurious; 
it  shrivels  and  collapses  by  being  dried  ;  its  natural 
polish  and  brtllianty  arc  impaired  ;  the  minute  parts, 
such  as  ihc  haiis  and  down,  ;^dheic  lo  one  another,  and 
the  general  form  of  the  object,  as  well  as  the  disposi- 
tion of  its  iodlvidiial  parts,  can  no  longer  be  dbtloetly 


«It  Is  therefore  a  matter  of  considerable  importanoo 

to  be  able  to  examine  the  object  when  wet,  and  before 
it  has  suffered  any  of  these  changes  ;  and  by  fitting  up 
tlic  inicrohcopc  in  the  following  manner,  this  may  be 
effected  without  even  exposing  (he  object  to  the  air. 

The  objcct-j;lab!i  of  ihe  conipouiul  niicrijf<co])c  5hould 
have  the  radius  uf  the  immersed  surface  about  nine 
times  the  focal  disunce  of  the  lens,  and  the  aide  next 
the  9§tt  alMHit  three«fifths  of  the  aame  distance*  Tills 
lens  sboaid  be  fixed  into  its  tube  with  a  cement  which 
will  resist  the  action  of  water  or  spirits  of  wirp;  ami 
the  lube,  or  the  part  of  it  which  holds  the  leni,  should 
have  an  universal  moiioti,  so  that  the  axis  of  the  lens 
may  coincide  to  the  utmost  csactnc&s  with  the  axis  of 
the  tubes  which  contain  the  other  glasses. 

"  Several  small  glass  vessels  must  then  be  provided* 
having  dilTerent  depths,  from  one  inch  to  three  inches, 
and  having  their  bottom  composed  of  a  piece  of  flat 
glass,  for  the  purpose  of  admitting  freely  the  rtflecied 
light  which  is  intended  to  illuminriti  liu  object.  The 
fluid  in  which  the  object  has  been  picscrvcd,  or  prepar- 
ed, is  next  put  into  the  vessel ;  and  the  object  itself, 
placed  upon  a  glass  stage,  or  if  necessary  fixed  to  it,  is 
immerted  in  the  fluid.  The  glass  vessel  is  now  laid 
npoo  the  am  of  the  microacope,  which  usoally  holds 
the  oibjeet,  and  the  lens  Is  brought  Into  contact  with  the 
the  fluid  in  the  vessel.  The  rays  whicli  diverge  from 
ihc  object  cmtrnc  directly  from  the  fluid  into  the  ob- 
ject-^'as"!,  and  therefore  suffer  a  less  refraction  than  if 
It  had  been  made  from  air ;  but  the  focal  length  of  the 
lens  is  very  little  increased,  on  account  of  iho  great  ra- 
dius of  its  anterior  surface.  The  object  may  now  be 
**'  With  perfect  distinaneai,  in»ff»ct«d  by  any 


aj^italion  of  the  fluid; — its  parts  will  be  scon  in  their 
i'mest  litate  of  preservation  -delicate  muscular  fibres, 
and  the  hairs  and  down  upon  insects,  will  be  kept  sepa- 
rata by  the  buoyancy  of  the  fluid ;  and  if  the  object 
when  alive,  or  hi  its  most  perfect  state,  had  a  smooth 
Mtif^ce,  its  natural  polish  will  not  only  be  preserved 
but  heightened  by  contact  with  the  fluid.  Aquatic 
plants  and  aiiimals  will  thus  be  seen  with  unusual  dis- 
tinctness, and  shells  and  unpolished  minerals  will  have 
a  brilliancy  communicated  to  their  surfaces,  which  they 
could  never  have  received  from  the  hands  of  the  lapi- 
dary. If  the  specific  gravity  of  the  substance  umier 
essroination  should  happen  to  be  less  than  that  of  the 
fluid,  and  if  it  cannot  easily  be  fixed  to  the  glass  stage, 
it  may  be  ke[,t  from  rising  to  the  top  by  a  piece  of  thin 
parallel  (^lass,  or  by  a  small  grating  of  silver  wire 
strtirhcd  across  the  vessel. 

u  The  method  of  fitting  up  and  using  the  compound 
microscope,  which  haa  now  been  described,  enables  ue. 
In  a  very  simple  moniier,to  render  the  object«glaso  per< 
fecttf  acliromatie,  without  the  sssittsnee  of  sny  addi- 
tional lens.  The  rays  which  r  ini  -,  fiom  rlic  rj'.  jr  rt 
immersed  in  the  Huui,  will  foi  n.  an  uiugc  ul  u  iitiily  at 
I'll-  sLiinc  distance  bt  i  ii,  I  ;]ic  lens,  as  if  the  object  had 
been  placed  in  air,  and  the  rays  traiisniitied  through  a 
plain  concave  lens  of  the  fluid  combined  with  the  ohjoet* 
glass.  If  we,  therefore,  employ  a  fluid  whose  diaper* 
sive  power  eicoeds  that  of  the  object-glan,  andaccooi* 
modatc  the  radius  of  the  anterior  surface  of  that  lens  lo 
the  difference  of  their  dispersive  powers,  the  image  will 
be  formed  perfectly  free  from  any  of  the  primary  co- 
lours of  the  spectrum.  The  fluids  most  proper  ibr  thb 
purpose  are, 


Gtt  of  cassia. 
Oil  of  aniae  seeds. 
Oil  of  cummin. 
Oil  el  clovea. 


Oil  of  aasaafraa. 
Oil  of  sweet  femiel 
Oil  of  epearmint 
Oilef  pMnewo. 


"  These  oils  are  arranged  in  the  order  of  their  disper- 
sive powers  i  and  when  those  at  the  top  of  the  list  aro 
used,  the  anterior  sui  face  of  th«  object'glass  will  ie« 
ottiro  a  greater  radius  of  curvature  than  when  thoM  at 
the  bottom  of  the  list  are  employed.  Thus,  in  order  to 
tender  the  object-glass  achromatic,  when  it  is  ini  le  of 
crown  glass,  aud  when  the  fluid  is  oil  of  cassii,  it.c  i  a- 
dius  of  the  anterior  or  immersed  surface,  should  be  to 
that  of  the  surface  next  the  eye  as  3.5  to  I.  Lest  these 
proportiona  should  not  exactly  correct  the  chromatic 
aberration,  it  would  be  preferable  to  make  the  radii  a» 
i.9  to  1,  and  then  tedoce  the  dispersive  power  of  the 
oil  of  cassia  by  oil  of  olives,  or  any  other  less  disper- 
sive oil,  till  the  correction  of  colour  is  complete.  If  the 
oil  of  sweet  fennel  seeds  is  used,  the  radius  of  the  ai^.- 
terior  abould  be  to  that  of  the  posterior  surface,  as  0.B 
to  I." 

VII.  On  tkt  MigBffif^g  Ppmer  9f  Ctmfutmd  Mhrt-^ 

When  the  microscope  consists  of  two  lenses,  op 
of  one  speculum  and  one  ieus,  the  object  is  magnl-» 
fied  from  two  causes;  J!rtt,  from  the  enlargemeat 
of  the  image  produced  by  the  object-lens  or  spectt,* 
lum,  which  is  always  equal  to  the  quotient,  arisii^ 
from  dividing  the  disunce  of  the  image  from  the  ob-> 
ject-Ieos  or  speculum,  by  the  distance  of  the  object 
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from  the  nme ;  and,  ieeondlif,bam  tin  eAct  produced 

by  thc  eye-glass,  which  is  always  equal  to  the  quotient 
arising  Irom  dividing;  the  distance  at  which  the  e^e 
sees  diatim  tly  by  thc  focal  length  of  thc  eye-glass.  The 
product  of  these  two  quotients  will  thcrelorc  be  the 
tnagnifyin  g  po  we  r  of  the  mic  ros  cope .  Hencoi  calling/the 
fMftl  teogih  of  the  eyc^laut D  tbc  dbtioce oC  the  object 
fimn  the  object-glass,  tf  the  dnnnce  of  the  intgv,  and 
A  (he  distar-.cc  at  wliirh  the  eye  sec^  olijr-t^  distinctly, 
we  sbaii  have  ihc  magiiifyiog  power  or  M>  by  the  foi- 
IovIbc  fomiUet 

M=JyX.j 

If  a  tluitl,  or  amplifying  glass  is  added,  as  in  the 
com  mo  u  coQipoudd  microscope,  lor  the  purpose  of  en- 
lerglog  the  field,  the  magniiying  power  of  the  instru- 
neot  i»  diminished*  Rod  iMjr  be  found  by  multiplying 
Ui  magnify  iitg  power  wktoltt  the  amplifying  glass,  aa 

gtwn  bjr  the  ihove  igrmtilii  ^  the  froctioB      f  be- 

lag  the  focal  Jeagth  of  the  aatplifyiaf  lent  and 

L  Z  ~      /,  ^  being  the  dUiance  of  the 

first  and  second  glasses,  and  <f  the  distance  of  the  drai 
and  third  glasses.  Hence  we  obtain  the  following 
general  rule.  Diride  thc  difference  between  liic  dis- 
tance of  ihc  two  first  koaeSi  or  those  ocxi  the  object,  and 
the  focal  diatance  of  the  leeead  or  empHfying  glass,  by 
the  fceal  distaitee  ef  the  aecond  gltaib  aed  the  qeoilent 
will  be  a  Jlr»t  mimbtr.  Square  (be  diitalice  between 
the  two  fiv'it  lci.5t:s,  and  divide  it  by  the  difTerence  be- 
tween that  distance  and  the  foca!  distance  of  thc  se- 
cond glass.  From  liiis  quotient  subtract  the  excess  of 
the  distance  between  the  hrst  and  third  glass  abore  the 
focal  length  of  the  third  glass,  and  diride  the  remailH 
4er  by  the  fscal  diatance  of  the  third  glesa,  or  tfiat  next 
the  efe,  end  a  afraetf  mtmier  will  be  obtained.  Mvl> 
liply  tni^etUcr  the  first  and  second  numbers,  and  the 
magniiying  power  of  the  object-glass  as  found  from 
the  rule  in  p.  243.  col.  1,  and  the  product  will  be  thC 
ntagDifying  power  oi  the  compound  microscoiie. 

The  preceding  rales  for  calculating  the  magnifying 
pevere  of  microtcopes,  are  founded  on  the  principles 
whfch  hate  been  adopted  by  all  optical  avtliora}  bat 
it  will  appear,  we  trust,  from  a  very  slight  considera- 
tion of  the  subject,  that  tho  magnifying  power  thus 
found  is  not  the  real  measure  of  thc  assistance  afTordcd 
by  the  microscope.  Let  us  take  the  case  of  a  compound 
microscope,  with  two  lenses,  and  let  us  suppose  that 
the  diaunce  of  the  object  from  the  ohject-bns  is  one 
ftatf  the  diatnnoe  of  the  Inage  behind  it  so  feet, 
•the  focal  length  of  the  cfc^lats  1  inch,  and  the  dis- 
tance at  which  the  eye  aeca  microscopic  obj«»cts  6  tnchea. 
Heace  the  Megnlfyug  poiwer  of  thta  minoaeepe,  com* 

90  9 

puted  on  the  old  prindpU,  ia^Y-x-pI^  120  times  i 

that  is»  tAe  object  ^ifitar*  ISOlfMn  larger  (Aofi  ft  had 
Been  placed  at  the  dUtattee  ef  6  tathee  fnm  the  e^e. 

But  tlic  object  is  jctually  placed  nt  thc  distance  rT  21 

feel  Irom  the  eye,  and  the  irnipc  is  not  only  maiMiificd 

20  times  by  the  ol>j;  ct-^las4,  l)Ut  it  is  brought  to  bUrh  a 

diataoce  that  thc  eye  can  sec  ihu  magnifici  image  at  the 

diatance  ek  •  inchee>   Hence  the  real  magnifying  cSectf 

.     ^     ^.       .       ,       .80  feet    a  I  feet 
bf  the  ohject-giaae  ahMi  ia  -^^ — x  —, —  sbS40  { 
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and  when  we  look  at  thta  image  with  an  inch  eye-glaas, 

it  is  again  magnified  6  times,  and  the  total  magnifying 
power  is  840  X  6  ~  5040  times,  in  place  of  1  20,  accortl- 
ing  to  thc  old  principle. 

Although  this  is  obvioiUly  a  correct  measure  of  thc 
benefit  which  the  eye  derfarea  bWB  the  microscope, and 
of  the  efifcct  of  the  instruioentt  jrct  it  will  be  aaid  that,, 
though  the  object  is  placed  at  the  diatance  of  81  feet 
froiti  the  eye,  the  e]w  cau  advance  to  it  and  examine  it  at 
the  distance  of  6  inches,  so  that  130  times  is  the  measure 
of  the  assistance  which  the  eye  rcctiTcs  when  it  has 
placed  itaclf  in  the  best  position  for  examining  the  object. 
Thia  ia  undeniable ;  but  we  might  as  well  say  that  a. 
teleacepe  diiected  to  •  table  of  logarithms,  at  the  dia- 
taneeor  1000  fbet,  did  not  magnify  20  times  (provided 
that  was  its  majrnifyinj;  power)  because  the  observer 
could  ndvaiicc  'o  the  book,  and  sec  the  figures  under  u 
larger  angle   .  itl  l  i<!  naked  eye. 

If  we  suppose  thai  tiic  microscopic  object  i»  placed 
in  a  cavity,  whose  depth  is  li  inches,  then,  if  the  ob- 
aenrer  doea  advance  to  it)  he  cannot  aac  it  at  a  leaa  dia* 
tanec  than  IS  tnchea  (  to  that  even  on  the  old  principle 
the  magnifying  power  is  340  timea.  If  the  object  la 
placed  in  a  position  where  the  eye  cannot  advance  to 
it  at  all,  then,  00  every  principlet  the  real  power  la 

5040, 

VIII.    On  the  Method      viewing  and  UlumaotiHg 
JMervtrttftfe  Otjette, 

The  art  of  illuminating  microscopic  object*  !a  net  of 
less  importance  than  that  of  preparirnr  them  for  obst  r- 
vaiioii.  No  general  rules  can  be  given  lor  adjusting  thc 
intensity  of  the  illumination  to  thc  nature  atiU  cluractcr 
of  the  object  which  is  to  be  examined;  and  it  is  only 
by  a  little  practice  that  this  art  can  be  acquired*  In 
general,  however,  it  will  be  foand  that  very  tran^erant 
objects  reqoire  t  less  degree  of  light  than  those  which 
are  less  so  ;  and  that  objccf^  ',v!iicli  reflect  wnitc 
or  which  throw  it  off  (rom  a  number  of  lucid  points,  re- 
quire a  less  degree  of  illunrinatir>n  than  thoiw  WbOSO 
surfaces  have  a  foeble  refiecttve  force. 

Most  optidana  have  remarked,  that  microscopic  ob- 
jects are  conmonly  aeeB  better  in  candle  light  than  in 
day  light,  a  ftct  which  k  parfie«l«rly  apparent,  when 
very  lii(;h  n»actnifying  powers  are  employed;  and  We 
have  often  found,  il.at  very  minnte  objects,  which ctiutd 
scarcely  be  seen  at  all  in  day  Hj^lit,  appeared  with  lt>lcr- 
able  distinctness  in  candle  light.  So  far  as  we  know, 
the  cause  of  thh  has  not  been  rnvostigated  ;  ami  as  it 
leada  to  general  views  reapecting  the  ttHmninaiion  of 
microscopic  objccta,  we  ahall  consider  it  with  some  Ct« 
tention. 

Lc\  LL,  Plate  CCCLXXVII.  Fig.  24,  be  a  single  mi- 
cioscope,  placed  before  the  eye  at  E,  and  Ici/be  a  mi- 
croscopic object,  placed  in  Its  anterior  focus,  nnd  illu- 
mini'teil  by  two  candles  at  A  and  B.  As  the  r.iyi  .\  /'a, 
and  B/*  cross  at/,  tho  focaaof  parallel  rays,  and  as  the 
two  slwdowa  of  the  microacopic  object  will  be  formed 
at  a  and  »,  as  it  were  by  raya  diverging  from^  the  iro- 
8gcs  of  these  two  shadows  formed  upon  the  retina  will 
coincide,  and  make  onlv  one  image,  so  thut  thc  object 
/will appear  perfectly  distinct  If  the  olijccl,  lio  vuvcr, 
is  placed  either  within  or  without  the  focus  /,  its  sha- 
dow* being  formed  as  it  were  by  r^  diverging  from  a 
point  either  within  or  vUhoot,  the  (^incipel  nea«/,  t^ill 

I  i 
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not  coincide  on  the  retina,  but  ap(i€ur  to  iorirMwo  images, 
either  overtopping  each  otbett  or  compleieljr  separated* 
irinatMd of  tWDcandles  A,  Bt  we  Iwve  4, 5,  or  6,  we  shall 
have  4»  5|  or  •  orevli^big  or  M|Wmte4  iiwffea.  Nowy 
it  ia  impoeaible  to  place  the  diferanc  pertt  of  a  mi" 
croscopic  object  exactly  in  the  focus  y,  and  as  tvciy 
lens  has  difTcrent  foci  for  ilic  ditfcrcntly  coloured  raji, 
ami  even  tor  homogeneous  ii>;ht,  in  consequence  of  iia 
spherical  aberration,  it  necessarily  follows,  that  when 
microaeoplc  objects  are  iliuminated  by  light  proceed* 
ing  fran  aeveral  pomu«  the  knage  of  H  upon  the  reUna 
muit  coamt  of  a  number  of  iongea  not  accarately  co- 
incident, and  h'-nrc  it  becomes  of  tiic  greatest  Import- 
ance lital  it  be  UluLuinalcd  only  iiom  one  puint,  and 
not  from  a  large  surface  of  light,  such  as  the  sky, 
which  is  equivalent  to  an  infinite  number  of  radiating 
points.* 

The  following  ralea  maj  thereibre  he  laid  dowo  re* 
apecting  tlio  mon^tloa  of  mlcniaeepie  objeetef  and 
the  method  of  viewing  them. 

I  The  eye  should  be  protected  from  all  extraneous 
]ti\\.'.,  and  should  not  rccciTc  any  of  tlie  light  which 
piocceds  from  the  illuminating  ceniret  excepting  that 
portion  of  it  which  It  tnniiBhttd  thfoagh*  or  rauciMl 
from  the  object. 

S.  Delicate  microaeopical  obserratiooi  ahoold  not  bo 
made  wiMO  the  fluid  which  lubricatea  the  cornea  of  the 
obeervoi^a  Ofe  happeoa  to  ho  in  a  Hadi  atate,  whidi 
is  frcqueotlf  the  caao.  See  Btaode^a  Jommit  vol.  ii. 
p.  127. 


through  a  coloured  glass,  which  bM 
admitting  oolj  boawgeneoiu  raja. 


the  prayerty  «f 


CHAP.  m. 


On 


3.  The  fi, 


J I  ttie  c»rnca  will  be  least  injured  by 


the  lubricating  fluid,  either  by  collecting  over  any  part 
of  the  corne^  or  moving  over  it,  when  the  observer  ia 
Ijriog  on  hia  oackt  or  ataodiog  Torticailf.  When  he  b 
looltiBg  downwarda,  at  lni»  the  eempoiiiid  verdcal  mi- 

crn'^rnpc,  the  fluul  has  a  tendency  to  flow  towarda  the 
j)U[iil,  ami  injure  the  distinctness  of  the  vision. 

1  It  the  nurioscopic  object  is  longitudinal,  like  a 
One  hair,  or  consists  of  longitudinal  stripes,  the  direc* 
lion  of  the  lioea  or  stripes  should  be  towards  the  ob- 
aerver'a  bodf  » in  order  that  their  form  may  be  least  in- 
jared  bf  the  dcacent  of  tiio  hrinkatinf  fluid  oter  the 
cornea. 

5  The  field  of  view  should  be  contracted  io  aa  to 
exclui^e  Lvcry  ])in  of  the  object  excaptiitg that  which 
13  under  immediate  examination. 

6.  The  light  which  is  employed  for  the  purpose  of 
illuminating  the  object  should  have  as  email  a  diameter 
as  possible.  In  the  day  time  it  ahould  be  a  aiagio  halo 
ia  the  whidow-ehiittar  of  a  darkened  iWMii»  and  at 
night  it  ehoaM  be  an  apenure  placed  befiire  an  Argand 
lamp. 

7  In  all  cases,  and  particularly  when  very  high 
powers  are  requisite,  the  natural  diameter  of  the  light 
employed  should  be  diminished,  and  its  intensity  in- 
ereased  bjopdcal  cohtrtvaocea. 

a.  When  a  strong  light  can  be  obtained*  and  indeed 
in  almoat every  case, homogeneous  light  shoald  be  thrown 
upon  the  object-  This  may  be  done,  eith.  r  hy  drrnm- 
posing  the  light  with  a  prism,  or  by  transmitting  it 


The  solar  microscope  is  an  iustrument  for  represent- 
ing, upon  the  wall  of  a  dark  room,  magnified  repra* 
aaMBliooa  of  minou  objeotai  illumioated  bf  the  oa*> 
densed  Hgbt  of  the  ana.   It  wae  tevented,  in  the  year 

IT'y,  by  l)r  I  iehcrkhuii,  who,  in  the  winter  of  I7J9, 
wlikjfi  lit  was  in  Ijondon,  showed  one  consirur.itd  uy 
himself,  to  several  nu  in  crs  of  the  Royal  S  <il  v  and 
several  opticians,  particularly  Mr.  CutT and  Mi.  Adams. 
Lieberkhun's  solar  micnMCope  had  no  mirror  for  re< 
fleeting  the  auo'a  nf  e  into  the  tube ;  biu  Mr.  Cuff  aoon 
aaw  ita  imperfeeflaBBi  and  coaatmetad  one  in  a  vei^ 
improved  form. 

Mr.  Cuff's  solar  microscope  was  composed  of  a  tube* 
a  l(Jt)kin:>-plAS'.,,  :i  c'lnvL'X  lens,  and  a  Wilson's  nucro- 
scope,  i'he  sun'ii  rays  were  directed  by  the  luwkuig> 
glass  through  the  tube  upon  the  object,  placed  a  little 
before  the  anterior  focus  of  the  ceares  glaas-  The 
image  of  the  object  was  thrown  upon  a  acreon  of  white 
papart  and  ita  ■■gnitiido  wn  propnrtiooai  to  the  dia- 
tance  of  the  aeroan  fiom  the  cemres  lenfl.t  M-  Lio* 
berkhun  afterwards  adapted  ilic  Kobt  microsccpc  to 
the  representation  of  opaque  objects  i  but  he  did  not 
leave  bchfad  h^  wtf  acoBoiit  «<  the  method  which  li» 
followed. 

M>  ^inus  was  the  fifokperaon  who  described  an 
apparatM  for  iUumhiatinf  op*4U*  abiacia  in  the  eolar 

imerDteepe.    If  wo  anppeae  e  f,  Plate  CCCLXXVlI. 

Fi-^  2v  to  be  the  object  placed  before  the  crn  vrx  lens 
K,  he  attached  to  the  tube  MXt)P,  iwo  [UMiltrl  brasB 
plates  AB,  AC,  one  of  which,  AB,  moveii  nuir.  J  a  joint 
at  A,  and  could  be  placed  at  any  angle  with  AC  by 
means  of  the  screw  Cn  and  springe.  On  the  lower 
end  of  AB  and  below  iL,  he  fixed  a  mu-ror  b  d,  which 
received  the  r^  a  c  from  the  iUomioating  glass  NP, 
and  threw  them  upon  the  front  of  the  object  e /.  By 
turning  the  screw  C  n,  these  ravs  could  be  reflected 
at  pleasure  u  pon  any  part  of  iho  Object.  Soo  JITev*  Oiwn. 
Petro/i.  vol  ix.  p  3i6. 

The  solsr  microscope  received  great  improvemcnta 
from  Mr.  Beiyamin  Martin,  who  has  given  an  aecoont 
of  them»  In  bU  Dtteri/nim  and  uie  of  an  O/imfUf  Soiar 
Mkntofie,  Bvo.  I7T4.  This  inatnunent  ia  represented 
in  Plate -CCCLXX VII  Fig.  S6 — 33.  with  all  the  parts 
"liii  ;i  ,\rc  tised  both  for  transp.iretit  and  opaqut  objects. 
In  i'ig,  26.  it  is  shewn  as  fitted  up  for  opaque  objects. 
In.  Fig.  '27.  is  represented  that  part  of  it,  called  the 
single  tooth  and  pinion  microscope,  which  is  used  for 
shewing  transparent  object*.  The  cylindrical  tube  TT 
alidea  in  the  ti^  £Fy  Fig  36.and  in  order  to  nae  it  M 
a  single  microscope,  a  handle  e  ecrewt  Into  a  fismala 
nrrr'iT  ;tt  i^'.  aii;I  thu  tnlir  Y  is  removed.  TiiL-  slider 
shewn  in  i-ig  UH.  and  coriUining  six  nwgnilitTs.  fiia 


•  Thesp  observitiont  waj^gcM  a  new  method  of  fin'lin(f  the  princ5p«l  fncal  leneth  of  »  lens  I.L.  Hnvinif  placc'l  two  cmiUps  A,  H,  tkX 
Sgresi  distance  from  oiir  another,  move  a  'n;ili  lUject  backw  ards  iind  forwards,  till  it  appcmn  to  he  single.  I  he  point  /,  «  lu  re  tlie 
twosbsdnwB  (bus  coincide,  will  be  the  focal  point  renuiml.  TJie  tliagrmm  lug^Ms  aJKHhc  coMiniciion  of  a  verj  nimpl*'  niicrxicnpio 
■teieeieter.  the  dislanee  of  the  body  to  b«  measured  from  /  afrnrding  a  ncimite  of  hadianiclcr.  The  kngih  of  the  aeaie  will  inrwa— , 


I       IbrdialMiee  ef  lh>  Bghls  or  luminous  aperture,  diminiabci 
tac«Mi:ThRiatmvi]isM.p.«|»i  Itaapesnthatthe 
Inniedlqrallr./' — — 
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•lidcs  in  at  A,  Fig.  37- and  is  used  to  condense  tbe  sun's 
nys  aurongly  od  the  object.  Three  of  ibem  marked 
1,  3,  S,  Mtt  HMdtCORMBMMliaK  to  llw  mwiben  in  Eat* 

S8. 

The  body  of  the  solar  microscope  is  shown  at  A  B  (  i  >  EF, 
the  part  ABCD  being  conical,  and  the  part  CU£F 
Cf libdtkaL  Tbia  hut  put  faoeivM  th«  tube  O  of  the 
«M|M  object>boi.  A  lane  coBcave  leas  is  placed  at 
MM  for  teedring  tbe  rays  from  the  mirror  ON  P,  and 
converging  them  into  the  box  IIILX. 

A  brass  frame  NOP  is  fixed  to  tite  moveable  circular 
.piste  a  i  r,  and  ccirnes  a  plane  mirror  for  reflecting  the 
■on's  light  upon  tbe  convex  glass  at  ABi  and  by  means 
«f  nek  work  moved  bf  the  nuts  Q  aod  R,tUt  mirror  can 
be  turned  into  auch  a  poaition  with  reapect  to  tbe  ioci* 
dent  ray,  that  the  reflected  ray  passes  along  the  axis  of 
the  tuhfs.  Tf-c  microscope  fastened  to  a  W'intlow- 
shutter  b  y  two  screws  d,  ^~  1  fjc  boK  illL^X  ^ur  cf|j^T([uc 
objects  IS  shijwn  open.  Ii  ct  riuinsa  plant;  nnri  or  M  lor 
reflecting  the  light  from  the  icns  AB  upon  the  object, 
Mid  iMa  mirror  is  adjusted  through  the  door  k  it^  Ika 
piaper  aa^le  •  acrew  S.  Twv  tvbea  «f  braaa  ara 
ahovn  at  V  and  one  aKding  withio  tbe  others  and  the 
Outer  one  V  sliding  into  the  box.  These  tubes  carry 
two  magnifying  lenses.  Tbe  interior  tube  is  aomeumes 
taken  oQt»  aod  the  exterior  ena  (vhioli  ia  aaan  wilbin  tfia 
box)  ia  then  used  alone. 

A  bnaa  plau  H  has  its  back  part  ixed  to  a  tube  t  by 
mimt  «f  a  t^ral  wire  within  tbe  tube,  which  alwaya 
yreaaaa  tba  ptata  wguM  iba  aide  H  of  tba  baa.  The 
atidersi  with  tbe  opsque  objects  shown  in  Plate 
CCCLXXVII  Fig.  SO.  pass  between  this  plate  and  the 
side  of  the  box,  which  is  done  by  drawing  out  the  plate 
H  by  means  of  the  nui  g  The  fbllowing  are  the  other 
parts  of  the  opaque  solar  microscope. 

Fig.  33.  is  a  bf  ass  ouadraagulikr  slider  case,  to  hold 
any  animal  or  opaque  oojecl,whicb  ia  In  ba  ptocad  at  H, 
fike  the  other  aUdenb 

Fig.  33.  ia  a  ianr  f^aaaaildir  in  a  bnaa  ftama,  ftr  ant- 
malcuiae.  8tc.  wUcbiatoba  phwadbatwaantba  ptaiaa 

at  m,  Fig  'i7. 

Before  u'^'wii'  ilie  soljr  itiH:rriic<ji)e,  a  circle  a  little 
larger  than  a  6  c,  must  be  made  in  the  shutter  of  a  win* 
dow  opposite  to  the  sun.  Tlw  minor  NOP  is  then  put 
throvgb  thia  bolef  and  the  square  plate  applied  to  the 
fbvtler.   The  placea  eorrcsponding  to  the  two  holes  of 

tbe  screws  d  are  then  Tnatked  on  the  shutter  with  a 
pencil,  rirnl  liolt  s  nisdc  large  enough  toadmuihc  screws, 
wl.lcti.  passu  itucju^jh  the  shutter,  sre  screwed  into 
their  respictivc  holes  in  the  square  plate,  so  as  to  bold 
the  microscope  firmly  in  its  position. 

In  order  to  uaa  tbe  micreacope  Ibr  opaqoo  bbjecl%  the 
minor  NOP  ia  tamed  by  the  acnwa  Q,  R,  one  of 
which  gives  it  a  circular  motion,  and  tbe  other  raisca  or 
depresses  iu  till  it  reflects  the  stin's  rays  through  the 
tube  AbEF  upon  a  white  pi']>^r  bcrccn  or  cloth, from  4 
to  8  feet  squiire,  pisced  at  s  distance  of  from  5  to  8  feet 
from  the  window.  The  lube  G  of  tbe  box  HILX  is  then 
put  into  the  tube  EF,  and  tbe  mirror  M  is  adjaated 
through  tbe  door  it  <  till  tbe  objects  are  strongly  ilia, 
mfawted.  The  door  t  i  being  shut,  a  distinct  image  of 
the  object  wfll  be  obtained  upon  the  screen,  by  adjusting 

tbe  lubtb  V  ririi!  K  wj;l}  tlic  m.uMiificfS,  which  is  done 
by  moving  Uiem  uack wards  aati  lorwards.  As  the  sua 
is  always  in  motion,  it  is  necessary  to  shift  the  place  of 
the  ninor.  MOP,  so  aa  to  keep  the  reflected  light  coii^ 


cideot  with  the  a«is  of  the  tube.  This  eflbct  may  be 

prrKlnrcd  in  ::\  suprrinr  mannrrby  ad.'iprini;  the  v.'jl.ir  mi- 
croscope to  a  HKi.in:,iAiK  (  si^i:  llmt  ariiclej  or  piece 
of  clock-work,  ^viiich  druxa  (he  niin<n- cuiitinually,  so 
as  to  make  it  always  reflect  ibo  suo's  light  in  ooe  direc* 
tion. 

Ia  «rder  to  nae  the  inicroaeope  for  tnaapannt  ob- 
jeeta,  take  away  the  epaqua  boa  hILX,  aitd  insert  the 

tube  Y  of  Fip  ?7.  in  EF.  Place  the  Jirler,  Fig  23.  in 
its  place  at  n,  a  condenser.  Fig.  39.  inLu  tht  opening  at  h, 
and  tbe  slider,  Fig.  33.  with  the  objects  between  the 
plates  at  m  t  then,  having  adjusted  the  mirror  NOP  as 
before,  a  magailoant  pMiir*  of  tba  abjaet  will  ha  aaan 
oo  tbe  white  sereeo. 

Tba  aolar  mieioaeope  now  described,  though  poeseas* 
ail  the  advantages  that  can  arise  from  mechanical 
eanstructioo,  is  still  a  very  imperfect  instrument,  being 
liable  to  all  tbe  bad  effecta  ariMBgfrom  tba  different  re- 
frangibility  of  light. 

Tlie  only  method  of  remedying  thia  defect,  is  10  cor* 
rect  tbe  colour,  either  by  using  a  combinttion  of  lamea 
itv  the  purpow  of  farming  the  image,  or  to  vaa  a  tana 
campaaad  of  dilbNMly  tiapaeaing  and  nfinedag  ma- 
dia. 

We  h«f«  atreadjr  ahown  in  tba  article  Achmiuho 
TniAaooa^  tbat  aehrotnatic  eyo'plecea  aaajr  be  can- 
atnicted  with  two,  three,  or  four  lenses,  and  therefore 
we  have  only  to  substimrc  one  of  these  eye-pieces  in 
place  of  the  lenses  of  V  and  K,  Fig.  sr.  Dr.  Robison 
tried  the  eye-piece  of  Rsmsdcn,  described  in  the  above 
article,  (where,  by  the  way,  one  of  tbe  focal  lengths  is 
stated  at  TMU  w  place  of  tX>35)  aa  tb*  magnifier  of  a 
solar  mieroieapes  and  fiiund  it  la  antpan  mwry  thing 
that  he  had  seen.  « The  picture  formed  by  'a  solar 
micro'^cnpr,"  ■^rij's  he,"  is  fjenerally  so  inr!i'>tinrr,  that  it 
is  6t  only  fur  amusitjj.;  ladies,  but  with  tins  niLn^iufier  jt 
seemed  pcrfccily  nijarp.  Wc  (lienlorc  recommend 
this  to  tbe  artists  as  a  valuable  article  of  their  trade." 

Another  mode  of  improving  thesolsr  microscope  has 
been  deacribed  by  Or.  Brewatar,  In  hia  Trtatke  on  Mew 
PkUoMfikkci  AHntment9,  and  ia  finmdod  oo  tbe  prin- 
ciple  already  explained,  (see  p.  SM.),aaapplieabla  to  tho 
compound  microscopes. 

The  method  of  6tting  up  tba  aalar  i^emeapa»  ta 
render  itaueceptible  of  thia  improrement,  ia  rapcaaeatad 
In  Plata  CCCLXXVII.  Pig.  S4.  where  AB  1«  the  lllo- 

niiiituing  lens  which  recc:iv["5  the  parnllct  rayi  nf  tfie  '.un, 
iiiid  throws  them  upon  the  i)b|eci.  The  iV!j|i-ci  Icn^CD 
is  firmly  ceinunied  into  one  end  ol  a  tube  n-.  C  Ll  n,  which 
baa  a  tubular  opening  at  L  ;  and  ;u  the  other  end  of  the 
tube  ia  cemented  a  circular  pu^  e  of  paiallel  gtanain. 
The  tube  ai  CD  n  is  then  filled  with  water,  or  any  athar 
fluid ;  and  the  object,  when  flsed'  upon  a  afider,  or  beM 
withi  a  pair  of  forceps,  is  introduced  into  the  fluid  at  tbe 
opening  E,  The  slider,  or  the  forceps,  may  be  easily 
rendered  moveable,  ao  tbat  the  object  m^iy  1  c  placed  at 
a  proper  distance  from  B;  or  the  adjustment  may  be  ef- 
fected  by  a  motion  of  the  screen  on  which  the  image  ia 
prMedad.  Tbe  plate  of  glaaa  m  n  might  be  romoired. 
aM  tba  wbola  of  tlm  apace  between  AB  and  CD  flilea 
with  fluid ;  but  if  the  fltlld  bad  any  tinge  of  colour,  the 
transmitted  light  would,  in  thia  case,  partake  of  it,  and 
injure  the  distinctness  of  the  image. 

If  tbe  microscope  is  fitted  up  for  the  examination  of 
transparent  bo<tics,  it  is  obvious,  that  the  image  will  be 

much  mare  per£ect  than  if  it  had  been  fbrinad  in  tba 

lifl 
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cornmon  way.  The  opacity  which  Bribes  from  a  con- 
traction of  parts  is  thus  completely  removed,  and  an*(l> 
(lltioiwl  transparency  is  communicated  by  the  ioidf 
wiiicli  ciMilil  iwt  hate  been  obuinad  io  vnf  otiMr  «»jr> 
Subsuneea,  Indeed,  wMch  with  the  commoii  lolaf  ml' 

(  ro^cc)pe  appear  opaque,  "will,  in  tf-;f;  prrsr-r-'  form  nf  ihe 
ji^sirument,  cxliibit  a  very  great  degree  ol  u auipirtiicv. 
The  advaiua^cs  arising  from  imroer&ion  in  a  fluid, 
which  have  been  very  falljr  Meted  io  Chapter  II.  p.  S48, 
apply  with  peealierlnrcc  wImm  tk*  objael*  khi  tiatd  In 
the  eolar  mkneeopc. 

Thie  mlemcope  may  lie  rendered  perfectly  aeim>> 
malic,  by  using  (he  same  fluids,  and  by  giving  the  lens 
nearly  the  same  radii  of  curvature,  which  heve  been  al- 
ready mentioned. 

CHAP.  IV, 
On  the  Lmeernat  MknMtfie. 

TiiK  lucemal  microscope  is  an  instrument  for  exhi- 
uiiUH;  tJ'ic  or  more  persons  niagnified  rcprescntatiiiti* 
of  microscopic  objects  when  illuminated  by  an  Ar^^aiiU 
lamp.  It  was  invented  by  Mr.  Adams,  and  has  the  pro* 
perty  of  enabiiog  the  obaerver,  who  bea  no  knowledge 
of  drawing,  to  malte  «n  nxnct  ddinaAlien  of  the  object 
be  is  examining. 

It  is  represented  in  Plate  CCCLXXVII.  Fig.  3s,  36, 

37,  and  33.  In  i'i^;.  35.  it  i%  fitted  up  for  vicwinij  opaque 
objects,  nnd  crjiisists  of  a  large  pyramidal  ljux  of  ma- 
hogany ABCDK,  about  1  inches  long,  and  six  inches 
square  »l  itit  Urge  cud.  This  box  is  supported  on  a 
brass  pillar  I'G,  by  means  of  the  socket  H,  and  the  cur- 
ved piece  IK..  At  N  it  a  dovo-lailed  piece  of  braaa  for 
receiving  the  dove«tail  at  the  end  of  the  piece  LMN. 
Tiic  part  MM  consists  of  two  brass  tubes,  one  sliding 
williin  the  other,  and  ilie  inner  urte  carries  ttie  flat  piece 
ufbrass  LM,  at  the  top  of  which  is  a  hole  L  foi  the  eye. 
This  piece  may  be  raised  or  depressed,  and  fixed  in  any 
poahtoo  by  a  milled  screw  at  M,  and  it  may  be  inado  to 
approach  to  or  recede  from  the  box*  by  pulling  ont  or 
ptishing  in  the  tube  M  to  which  it  ia  attached.  At  the 
nlhti  eiu!  of  the  box  is  fixed  a  tube  P,  which  receives 
another  tube  O,  at  the  end  of  which  the  magnifiers  are 
fixe-!.  .\  lon^  square  bar  RS,  which  passea  through 
ilic  sockets  YZ,  carries  the  atage/^  A  i  that  holds  the 
objects.  Tbiabar  may  be  moved  backwai-ds  or  forwards, 
for  the  purpose  of  adjusting  the  atage,  br  means  of  a 
pinion  at  m  working  in  a  rack  {  and  thia  pinion  la  moved 
cither  by  a  handle  b  e  furnished  with  an  univeraal  joint, 
or  by  the  screw>nut  ahown  separately  in  Fig.  M.  The 
body  of  the  microscope  is  kept  steady  by  tho  bfaw  iMr 
d  e,  which  sustains  the  curved  piece  KI. 

The  objects  are  placed  in  (he  front  side  of  the  stage 
/ IT  A  i,  between  four  small  brass  plates,  the  edges  of  two 
of  Which  are  loeo  at  k  and  t.  The  two  upper  pieces  of 
bnutSf  which  are  moveable,  are  fixed  ton  plate  which  is 
acted  on  by  a  spiral  spring,  that  presses  them  down  and 
rnnfincs  the  sliilcr.  This  plate,  and  the  two  Upper  pieces 
ofbrass,  are  lifted  up  by  rtie  small  nvit  m. 

The  .\rgand  lamp,  shown  in  Fi^^  37.  throws  its  light 
Upon  a  glass  hemisphere  n,  which  conveys  it  to  the  con- 
cave mirror  0|  from  wMeb  h  ia  reflected  upon  the  ob- 
jects. 

When  the  atage  fcr  transparent  objects,  shown  in  Fig. 

38.  is  to  ht  used,  the  upper  part  /gr  s,  of  the  opaque 
ttage  is  taken  out,  and  the  two  legs  5  and  6  of  the  trans- 


parent stage  fit  into  the  under  part  r  «.  The  aiidcrs  am 
confined  at  7,  and  the  lenses  for  condensing  tho  light  are 
phtced  in  the  brass  tubes  9,  10,  which  may  be  dmwn  ont 
or  pushed  in  by  the  pb  1 1.  The  magniiiwi«M  aerawed 
into  the  hole  IS,  and  are  adjusted  by  the  nnt  13,  work- 
ing in  a  rack  1,  2. 

At  the  end  AB  of  the  wooden  body,  there  is  a  slider 
represented  as  y  drawn  out  at  A.  When  it  is  taken 
completely  out,  three  grooves  wilt  be  teen,  otie  of  which 
contains  a  board  f9rming  the  end  of  the  box,  the  next  a 
frame  with  a  ground  glase*  and  tho  third,  (or  thai  iartheit 
from  AB,)  two  large  convex  lenses. 

When  the  instrument  is  fitted  up  ss  shown  in  the  fi- 
gure, it  is  ready  for  adjustment  Flie  lamp  being  placed 
before  the  glass  hemisphers  •  ,  i  mirror  o  must  be  in- 
clined till  it  receives  the  light  from  the  hemisphere,  and 
reflects  it  upon  the  oljoeta.  ThO  wooden  slide  A  beiug 
taken  out,  and  the  cover  and  the  ground  glass  raaaovod 
tnm  iMf  teepective  grooves,  the  piece  LM  h  puHod 
out  or  pushed  in,  and  raised  or  depressed  till  the  eye  at 
L  sees  the  large  lens  placed  at  the  end  AB  of  the.  wooden 
body,  filled  by  an  utiiform  field  of  light.  The  eyo  still 
looking  through  the  B|>enure  at  L,  the  lenses  are  ad- 
justed to  their  focal  distance  by  turning  the  pinion  A, 
and  tho  ground  glass  la  plaeed  before  (be  largo  tenaea. 
The  image  of  the  ebjeeie  wIN  now  bo  seen  beaatifotty 
depietod  upon  tke  grooad  glass,  snd  may  bo  accnrately 
delineated  upon  it  with  the  point  of  a  pencil.  The  ol>« 
jects,  when  magnified,  are  seen  to  the  greatest  advantage 
by  a  linple  observer,  when  his  eye  is  applied  to  the  aper- 
ture L,  but  if  two  or  three  persons  wish  to  sec  the  ob- 
jects at  the  aame  time,  the  guide  LM  most  be  removed. 
The  large  lens  must  be  taken  outof  lha  groovckandlte 
imago  received  on  tbe  rough  glass. 

Some  slight  improvements  have  boon  made  on  thu 
I.uccrnal  microscope  by  opticians,  and  by  the  Rev. 
Dr.  Prince  and  Mr.  Hill,  an  account  of  which  will  be 
found  in  Adam*k  Asof*  m  Mr  MmKOjir,  94  Ed.  |k. 

84,  tic. 

AeCMM       Mtw  Method  ^  MmmkuMHg  OtifteU  kt  lir 
Mar  ami  tke  iMtemat  MtertHtnfiet. 

The  preat  effects  which  still  attach  to  the  solar  and 
lucemal  microscopes,  arise  from  the  imperfect  method 
of  illuniirr.iiiag  tho  objects.  The  method  suggested  by 
iEpinus,  and  employed  almost  Universally  by  opticians,  of 
reflecting  the  light  concentrated  by  a  lens  upon  the  eb- 
jecta  by  m«uis  of  a  plano>mlrror,  is  good  enough  so  fhr 
as  it  ^oea  j  but  in  consequence  of  the  light  arrlnog  from 
one  direction  only,  the  surface  of  the  illuminated  object 
is  covered  with  deep  shadows ;  fv.<]  t1  r  intensity  of  illu- 
mimtion  is  by  no  means  suiiicicni  when  the  power  of  the 
instrument  ia  considerable. 

We  propose,  therefore,  that  in  the  solar  microscope 
the  sun's  light  should  lie  reflected  by  a  very  large  n»ir- 
ror  through  four  aperinres,  A,  B,  C,  D,  each  of  which  ia 
furnished  with  an  ilhiminating  lens,  such  as  NP,  Fig.  2S. 
or  a,  I'ij^.  35.  The  four  cducx,  if  condensed,  are  then 
received  before  they  reach  their  focus,  by  an  inclined  mir- 
ror, such  as  ab,  l  ij;.  25.  or  o,  l''>K-  o5.  which  reflects 
tftem  upon  the  object  e/;  the  distance  ad-f^/  being  al- 
ways less  than  the  focal  length  of  the  illuminating  lens 
Nr.  In  tho  lucemal  microscipe,  it  would  be adviaeablu 
Id  ;)lace  an  Argaiwl  lanip  opposite  each  of  the  aperlures. 
A,  13.  C,  D.  Hy  tlicse  means  the  lii>Iii  wouk!  fall  upon 
the  surface  of  the  object  in  four  different  directions ;  a 
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liii;:.!  (if  ^'n  e  (;r  illumiutioa  would  be  obtali'.ct!  for  tery 
dark  objects,  or  lor  high  power*;  and  by  abuuing  up  one 
•r  aore  of  the  (bur  lenses,  or  parts  of  them,  we  should 
«Mbl«d  to  find  tbe  ptrticular  diraetioii  of  Um  Hcbt 
wMeb  ii  bn«t  ntttsd  for  dcfdopiog  Ihe  Mntctiir^  wtlch 
ft  ]» tiM  okjact  «f  ilw  obMm*  «o  dhcover. 


CHAP.  V. 
On  MicrotcttHe  Oifcet*. 

Almost  evevj  abjoct  in  nature  loaf  b*  conaidMrod  M 

an  object  fit  foP  tbe  microscope,  either  as  •  whole,  if  It 

istmall,  or  in  its  parts,  if  it  has  considerable  magnitude. 
Tbenamcof  inicroscopic  objects,  however,  is  generally 
given  to  those  minute  animals  which  cannot  be  seen 
Whbout  the  microscope,  or  to  particular  structures  in 
tiMtnimal,  vegetable,  and  mineral  kingdom,  which  are 
rrawrkabte  mr  Uuir  bMutj  when  eBuained  bjr  Uie 
microscope. 

In  liui-  article AwiMALCULE.  v.c  h?.\  f  alrfn'h-  entere?! 
into  great  lielail  respecting  liic  muni  itjleicsiiiig  aiiuaals 
which  have  been  discovered  by  the  microscope,  and 
have  repreaeoted  some  ol  the  most  im|x»rtant  in  Plates 
XXIII.  Wd  XZIV.  We  aMl  therefore  confine  our- 
•elvca  at  prcMM  to  m  brief  emMMtMioo  of  microscopic 
objects  winch  poaama  pardetiiariiitaraat. 

i4tt  (if      fno«{  Mfretting  MIcroteoftic  OiJecU. 

I.  AnxmalcuUt. 

BydrBi«r  palrpii  fimmd  in  atagaiM  vaiar. 
Alumaleailaa  niiiid  in  hiAiriaaa  «r  haiap  aaad. 

Do.     in  milk,  bloodi  aiio^  and  othair  animal 

fluids. 

Do.       inlctid  !-c,i-'.vatur. 

Do.       in  infusions  of  grass  and  hay. 

Do.      in  dunghill  water. 

Do.      Iniafii^oaa  of  peppoTi  cofiaDderaoeda,«Dd 
-caNiatand  in  tlie  juieo  oTtha  hact  rooti  Ice. 

Do.      in  an  infuslonof  iMtenchui  arventU-. 

Do.      in  water  wberadnckweed  grows. 

Oo.      in  jellow  ochry  slima  that  eo«ei«  poob  off 
standing  water. 
Eels  found  in  paste. 

Do.      in  vinegar. 

Do.      in  Mdt  water. 

Do.  inblifbted  wheat. 
The  animalcales  are  generally  (bund  in  the  film  or 
pellicle  which  covers  the  surface  of  infused  ii<]uors.  It 
't%  sometimes  necessary  to  dilute  the  infusions,  which 
should  always  be  done  with  distilled  water,  and  the 
water  should  be  previotisly  examined  in  the  mtcroacope. 
The  animalculea  are  eomimHilf  aaan  baal  whan  the  wa« 
ler  ian  Kttie«f  apovated* 


II. 


The  common  spider,  vt  u  flea,  the  bug,  mites  of  a 
cheese,  the  gnat,  the  common  louse,  the  crab-Iousc, 
the  pigcon-luuse,  the  cattle-louse,  the  sheep-louse  or 
llclu  The  death.watch  of  LinmaiM.  Thepodum  viri* 
dh  and  aquatics,  found  on  the  leaves  of  {^nts.  The 
rosc-chaffer,  the  flee>beetlc,  the  Water-flee,  the  lady-cow 
or  lady-bird,  varions  speciea  of  the  genera  CocdncWo, 


f '^jr-,,"j";f/a,  CuTculio,  r;r:^/,;.  r  ,  { :rada,  Omrx,  jtfi/iit,&nd 
Chermet.  The  water-acoi pion,  the  mole-crickcc,  the 
glow -wormi  the  eanalg. 

The  LmooFTnova  inaecta  of  the  fenera  P^UUo, 
^Obatt  and  PM^enut  are  Imtafaitiiigt  frmn  their  winp, 
scales,  feathers,  proboscli)  haadi  ejraa,  tDteuDji^  ebry* 
salides,  eggs,  legs,  8cc. 

The  Nkvrohterous  insects  of  the  genera  Libellula, 
JSfi&emera,  FAryganea,  &c.  from  their  headj  wiogSi 
cjaatandanteiMMe. 

in.  Part*  ^  JMrnth. 

Wingt,  and  legs,  and  eyea,  of  flies  and  other  animals. 
Scales  of  fishes.   Antennc  of  motbaaad  hvttacfliea. 
The  hair  at>d  bristles  of  aoimala. 
G  lobules  and  eirciiiadoB  of  the  hhwd. 

SUnlT"  \      ^  *^  feathera  cm  ttiufendr. 


IV.  Porta  ^  PUtntt. 


.Scctiua  :)I  ihc  truuk  and  roots.    The  rhind. 
The  seeds  of  planta.  Theblca. 
The  stamina. 

The  piMil.   The  leaves  and  their  fibraa. 
The  raeeptacJe.  The  pericarpiitm. 

v..  Artflrat  ^  Pk»H, 

Till  r  illuwing  is  a  list  of  the  vegetable  sections  which 
were  made  by  Mr.  Custance,  by  means  of  a  machine 
which  has  been  described  in  the  PMb  JUiy.  vol.  iil.  p, 
303.  by  Dr.  Thonttoo. 

English  oak.  EvergTa«D>dOi. 

Norway  oak.  Ash. 

Cc-dar.  Cork. 

Savin.  Fir. 

Ceaoothus.  Hand. 

Ume.  £lm. 

Elm  root.  Mtklhevrjt  do. 

Gripe>raot.  Llmoidck 

Beech.  Birch. 

Plum.  Ivy. 

Spanish  elder.    American  climber. 
Cissampclos.    Virgin's  bower. 
Magnolia  grandifiora.   Golden  roae. 
Althxa  frutes..  ToHptree. 
SpaahthcheMOt. 

PlatMMM  oifentalis.   Viburnum  lantana. 

Oak-root.    Ash  root. 

Asp-root.    Walnut,  do. 

Grspc  vine.    Indian  turpeth. 

China  root.  J^ismine. 

Dog-rose.  Ra^si^ny. 

fiarfaercj.  Briar. 

Eideioroot.  Diiiothfaneh. 

Willow- root.  Ofnok  hraneh. 

Mulberry.  ' 

Sycamore.  Maple. 

American  dogwood.   Ptelea  trifoliata. 

Ligneous  night-shade.  SoflMeh. 

Apricot.  Medlar. 

Bay.   Latitcl.  * 

Sca-weed.    Longitudinal  cutting  of  plane  tree. 
Ditto  of  Spanish  eider.   Ditto  of  briar. 
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Common  cane.    DiUo  ttUIi  curiOMfWln* 
Il^inbou  caue.  Sarsapanlla. 
Longiiudinal  CUtUogt«f  WftT^CMiet  EMtT. 
R<»e>tree, 

Lon^itiuUmltltcesor  eUir. 
Ditto  gnpe  TiiM.  TnmwwOf lUtto. 
Dogwood.   Plane  tire. 
Beecb.  Grapevine 
Spanish  chesnut.    \V  ainut, 
Fii;.    Ditto  Longitudinal. 
Asparagui.  Artichoke. 
Thistle.  Fennel. 
Panlcj.   Ditto  loat. 
Siin*flowcr.   Ditto  root. 
Aj'rimony.  Eryngo. 
Pulatu*!>lalk.  Ccntaurca 
Indian  reed.    Indim  c  in  r 
Amaranthua.    Bronielia  pingui*. 
Campanula.  Moak'tbood. 
Lavatera.  Soiidafo. 
Mugwon.  CbryMBdMaHini. 
Helfamtlui*.  Wormwood. 
Butrtish.    Portugal  reed. 
Burdac  h. 

ricld-mustard.    Aloe-flower  atalk. 
Solomon'a  seal.  Tulip. 
Calamm  uomaticua.  Buckbeta. 
Oomrd.  Melon. 

Crown  iapMkL  Floww  do  loMi 
Pine  applo.   Whito  TBif. 
Asparagus.  Ragwort. 

Water-flag,  Sugarcane. 

Stems  ol  leaver  ul  (i<>^'-.  feflBoL  HcnIOCtu 

Chesnul.    Wild  lumiB. 

Stems  of  the  learoigf  Rod  dock.  UoiMMrtdlab. 

CaMwge.  CuTOli* 

Roots  M  phytohcce.  Teasel. 

Carrot.  Fennel. 

Stinging-nettle  roou  cuiiuusly  variegate<^. 
Roots  of  pamley  and  wormwood  TWi^MOd* 
Stalks  of  fern  with  variatiooa. 

CIi«cooJ.^Sm  FML  Mtg.  VOL  ttL  Ptat*  VIU.  Vlg.  4. 

VI.  irerm«.(^e. 

The  Gordiua  aqoaticus  and  lacustris.  The  common 
Ii-acii.  the  horse-leach,  ^nd  ifiL  N.ach,  The  a&cariB 
vcnnicularis  and  lumbricoides.  The  eartb-worm,  the 
sea-worm,  the  gravel  worm.  Btickt  ndt  Mid  grey 
snails.  The  mo  lemoB.  Tbe  im  HMVio.  The  Dcrcia 
noctiluca.  The  aea>nenle  and  m  liin|».  Tlio  ■atortaa. 
Corals,  madreporoi,  oulleporMi  celkpam.  Zoophjtei, 
tttcb  aa  apongea,  kc. 

VII.  Saime  Solutiont. 

All  the  alkaline,  earthy,  and  metallic  aailai  form*  very 
jntcreating  microacoplc  object*  when  dhaolrod  in  wa> 
ler,  and  allowed  to  crjrataUiae  on  a  plailo  of  glaia  bj 
'  ovaporallon. 

In  order  to  see  in  pcrfeciiftn,  however,  li  e  mode  irj 
which  these  bodies  crystallize,  it  is  necessary  to  illu- 
minate (hem  with  polarized  li(;ht,  which  is  best  done 

Satibstituting  in  place  of  the  mirror  four  or  five  platca 
glaaa  laid  abo?e  eacfi  uiher,  so  as  to  reflect  the  light 
up  the  tube  at  an  angle  of  about  56°,  and  to  apply  to 
tbe  eye-glass  a  thin  plate  of  8g.ite  or  tourmaline  for  tbe 


purpose  of  analj sing  the  transmitted  lij;^t-  The  crys- 
tuiluaiioita  wiil  ilicit  appear  ot  the  mottt  beauuiui  co- 
loura,  the  tiata  alWAfa  vaiying  «itb  iba  ibkbaOM  of 
the  cryatais. 

Deteri/Mut  4f  Mkntcofilc  Ohjtet*  refsretnttd  fa 
fUlt  CCCLULI,  tmd  cofiud  from  .«Am«  gtven  by  Mr, 

Fig>  1*  la  ti  c  luh  .!cr  insect,  which  is  found  on  the  lege 
of  a  fly,  and  also  occurs  in  books  and  papOTi 
and  in  plants. 

Fig^  3.  la  an  jaaactdeaouiinatad  tbe  Tkr^  ftfat/uu, 
vbieb  is  iwad  on  tbo  Dandaiion  and  otbar 
plants  and  Bowers.  Tba  body  t*  blaeki  and 

the  wings  wbitc. 

Fig<  3,  Repi  t- St- 1 1---  the  Cwiex  Stritttu*,  abcanuru)  in- 
sect,«ith  us  loiuuia  very  bni^bl,  and  eleguntly 
arranged,  it  1%  found  in  June  on  the  elm  tree. 

Fig.  4.  RcpreaMiu  i1m»  Ctryaeaicto  Mimttgi,  wbich  ia 
Ibund  in  Joaa  on  Uw  a^paragoapaftar  it  baa 
tun  to  seed. 

Fig.  s.  Ia  tbe  Meloe  Monoeerott  (oani  oa  aodieUifeniua 
plants. 

Fig.  6.  Represents  a  scale  from  tbo  aole  fiab. 

Fig.  T.  Ia  a  section  ot  a  weed  called  iba  &t  ban|  iriiieb 

grows  among  rubbish. 
Fig,  •.  Is  tbe  section  oi  a  reed  Irom  Poitagal. 
Fig.  9.  la  a  aeeiion  of  ibo  bamboo, 
Fig.  10.  Ia  a  section  of  tbe  tiasd. 

Fig.  ll.>  Shew  the  e^^f  >J  ti  ,>t!i~,  and  hutteiffiMi  flf* 
Fig.  13  >      licuiatiy  the  1'hiiia.na  Arutirta. 

For  farther  iofonnation  on  microacopesi  ibe  reader  is 
aaierrad  in  tbe  iailsning  verkirt 

Foatsna,Aiv«  gVrrralrtaai  H  CekHimm  Otaervmthtutt 

Nejp.  1646  Burelti.  De  veto  TeleKofiUinveniOTe,  Hug. 
1653  hi>\<.  \\\  (.  tiKurta  Obtrvat.  AtUr^teofi^- H-  v,.  >6S6. 
H  M  kr'k  Mictograj^hia,  Lund.  1665.  H  risoccker's 
tuy  de  Diofit.  Fai.  1694.  Huyghcns  Atem.  Acmd.  Par. 
1666.  I  on>.  X.  p  437.  Huygbens  Co^«r/  Jlcad.  Tom.  I. 
p.  a«l.  Uogcidi  <^urat  Tom.  II.  p.  7M.  LoiMtihot.k*a 
^IrvatM  Afblar«,  t  vois.  L.  Bat.  iitd.  Id.  FtM.  fVew. 
1673.  VlU  6037,  1740.  p.  SOS.  Qnif%  Pki.  TVsnt. 
1696  380,  353.  539.  Wilson,  Ph.  Tmu.  1783.  1341. 
Huiu  rhcUl,  7^/1.  7ran#.  1678.  Ihvini.  /'A.  Tram  1668, 
p.  842.  tjuiuiBiii  Obtervattone*  Cvca  vtvmtia  qum  tn 
rebut  non  vivenlibu*  reficriuntttr,  ts^c.  t691.  'Bancr's 
Mionuefit  made  £«*y,  1744.  BaKer'n  £mfiioymmt 
fir  «*e  ilMervtM|^«  irM  Biker's  Cofo/ki.  Mk.  PMla- 
tophift  Tmttmetioiuy  173d|  441.  Ueberklmni  iMim. 
Mad.Brti.  1745,  p.  18.  alMi  Cottect.  Jeadem.Tom.9tp, 
39.  B'lij.  Martin's  A f a/iAia  Abva ;  Reading, 
1743.  Mariiii's  Optical  I'.»»ay$.  Euler.  JVbw.  Com. 
PetT^.  Ill,  anil  XII.  195  324,  p  363.  Euler,  Mrm. 
Jead.  Bcrl.  1757.  p.  363,  333,  1761,  p.  191,  381. 
17f9.  p.  lOS  and  1  ir.  £pinua  A^v.  Ceaim.  Pttfi^ 
IX.  316.  JBpbittS  Mk/»,  Aef.  Petnfi.  11.  1734.  Hist, 
p.  41.  Zethrr,  JVbo.  Oasiiii.  Petr^  X.  p.  399.  Di 
1  orrc,  Phil.  Tram.  1765,  p.  246.  Smith's  Ofilici,  3 
vols.  Camb.  1738.  H'.  S  Contiruclion  of  Timber  ei- 
filabied  by  the  Aftcroicofie,  Lond.  1770.  Deleban  s 
Jtitmotrt  aur  It  Micrtutofie.  Gleichcn  vom  Sonnen 
MkrnttllfU.  Nuremb.  1781.  Cusianct's  Mathfne/or  ma- 
MHf  VtgmUt  Sutioru.  in  PkM.  Mag,  vol.  III.  p.  303. 
Adams  en  ite  ABcrosro/ke,  4to.  Lond.  1793.  Fnignaon's 
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JUelmnt  vol.  II.  p.  463,  483-  £Mmgh  FhU.  Jot^tu 
«ol.  I.  p.  SI »  v*l.  U.  p.  IM }  aod  vol*  IIL  Ho.  1. 
WollMtiia,  Pm.  TVttit.  1913*  p.  S7«.  Bf«w»ter*s 

Tretiti»e  on  J^etu  Phiioto/Mcat  AHrmmeMtt  Edio*  1S19| 

p.  401  ,410,  413,  416.  (jS) 

.    MlUL)LEllUH<;.    See  Waioheren. 

MlQULiiMOS  i  Kkts  in  imimIc.  The  key-notes,  thus 
denomiMted  by  Or.  Robert  Smith,  ^p.  164,  3d  edit,  of 
hit  MumomiUi)  «ra  D  aod  A ;  wlucb  keyi  h«v«,  oo 
tlw  coanoB  or  19-note  iiHtran«M%  oaly  om  fktee 
coiiiKiiMDce  in  each,  both  of  them  discords,  vis.  the 
5ih  of  D,  (for  want  of  A^),  and  the  4lh  of  A  (for  want 
of  D^)  :  it  >j[jc-  key  be  added  od  each  side,  downwards 
ami  upwards,  in  the  order  of  modulation  (bf  Vlhs,) 
these  four  middlemost  keys,  viz.  G,  U,  A,and  which 
KM  the  open  strings  of  the  violiii,)  iMve  all  their  con* 
cocdft  Urue,  or  accordinf;  to  the  system  of  t«innei«in«M 
Adoptad  in  tiM  tuning  of  the  inaUyflMOti  but  in  O,  tba 
Sod  ud  the  5th  are  false,  and  in  E,  the  IVth  and  the 
Vllili  arc  Liisc,  for  want  of  nntes  for  A\i,  TV,,  A^,and 
Dff.  Ifi  iiiuiiulaiiny;,  cither  upwards  tnrougli  llie  keys 
B.  FjJ  CJf,  Sec.  or  downwards  through  the  keyb  C,  F, 
B|y,  kc.  the  number  of  false  coosooaoces  are  in  either 
CMC  3t4»$«  Sec.  re&pectivcly,  increaung  in  arithmetical 
BtBgcWMBii.  It  appMkn  bom  Um  inmiigiitkii*  of 
PfMCiaor  Tliher,  wbicti  luve  b««n  referred  to  in  oar 
artiLle  Mean  Tone  System,  that  the  fierjueiicy  of  the 
uiM.  ut  ihc  middlcmcjsi  key»,  U  and  A,  ia  organ  music, 
is  in  each  case  more  than  dooblo  of  Ihe  iwi  af  tta*  key 
of  C,  as  ti>  frequency. 

MIDDLESEX,  an  inland  county  in  the  sooth-east 
cf  England,  iebouaded  on  the  south  by  Surry,  and  a 
•ndl  part  of  Kent^  on  the  nortb  by  Hcitfonishire ; 
on  the  cast  hy  Essex ;  and  on  the  west  by  Buckiii)r' 
hamalitrc  Its  boundaries  on  all  sides,  except  the  nortli, 
arv  natural ;  the  Thames  dividing  it  from  Surry, 
the  Lea  from  Essex;  and  the  Coin  from  Buckinghain- 
sbire.  Its  form  approaches  somewhat  to  that  of  a  quad- 
,  rasgolar ;  but  on  its  southern  side,  it  is  rendered  very 
ImigtBlMr  by  U»e  windings  of  the  Thames;  and  on  the 
northero,  •  portion  of  il  projects  into  Hertfordshire. 
It  is  inferior  in  sixe  to  ail  the  EngBsh  counties  except 
H  it!r>ndBhire  and  Huntingdonshire;  the  medium  length 
is  about  '20  milei,  and  the  medium  breadth  14  miles: 
its  greatest  length,  from  cast  to  west,  is  23  miles  ;  and 
its  greatest  breadth,  17  miles.  Its  area  is  variousiy 
computed  :  Mr.  Middleton  aaya  it  contMOS  880  Kinre 
nilcty  or  179,300  acre*.  Acoordiag  to  the  rctumi  to 
Parliamem  of  the  poor  ratn,  drawn  up  tuider  the  in* 
Spcciion  of  Mr.  R  ^ae,  itcrntisii.s  150.080  acres;  while 
other  siaiciuent^  ntietui  r^  area  to  2 17,600  acres,  it 
is  divided  into  6  Har  dit  dj,  viz  Edmonton,  Ossalston, 
EUbome,  Gore,  Islcwurth,  SpeliUorne;  and  into  2  Li- 
berties, viz.  Finsbury  and  VVcnloxbarn:  the  hundred 
of  Oaaalaloa  ia  aobdivided  into  $  paru ;  in  thia  hundred 
London  it  niaated.  Besidct  tbe  ontropolis  of  the  Bri* 
tish  empire,  and  its  contiguous  villages,  the  county  of 
IVliddlcscx  contains,  as  towns  of  size  or  consequence, 
liiLrnford,  Uxbrid(,'e,  Enfield,  Hounsbw,  Sec.  being 
places  of  very  inferior  size  and  popululion.  Beaides 
the  perishes  which  constitute  London  in  its  most  extend* 
od  aease,  ibeie  are  in  Middlesex  62.  This  county  re- 
tome  •  meoriieTt  to  parliament ;  nx.  4  ibr  the  city  of 
Lomlon,  3  for  the  city  of  Wealminsier,  and  3  for  the 
Oounly.  Ii  is  in  the  province  of  Canterbury,  and  in  the 
4kKA  3C    f  L  iiidon  *nd  Wcbiminsicr 

Mear     baoi^s  of  tbe  Tbamcsj  Muidleae*  is  extremely 
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iat ;  bat  M  WO  ipproech  its  northom  ceofinait  Jte  aor- 
face  becemee  more  varied,  though  in  no  port  con  it  bo 
celled  biyb.    The  principal  biUa  are  at  Hlgbwoodt 

Howden,  Barnet,  Harrow,  Mighgate,  and  Hempstead; 
the  last,  which  is  said  to  be  the  highest  ground  in  the 
county,  is  not  more  than  4(>0  feet  above  the  Thames. 
Ttie  moat  picturesque  part  of  the  county  lies  to  the 
nortb-west  of  Hamstead,  and  in  the  vicinity  of  How- 
den  |  tbe  aurfaco  hero  it  undolating*  end  aa  tbere  ie 
o  auJIicioncy  of  woodi  end  tbe  6eldt  ere  neb  end  ver* 
dant,  the  appearance  is  beautiful  as  well  as  picturesque.- 
The  soil  of  Middlesex  is  not  naturally  very  feitile;  the 
low  parts  of  tlic  county  are  eitltcr  of  a  gravelly  or 
sandy  nature ;  and  their  fertility  is  almost  entirely 
owing  to  manure ;  gravel  and  »and  are  likewise  fuund 
on  some  of  the  higheat  bills.  Tiie  beat  soil  lies  on  tbe 
aides  of  tbo  lar^  bitia,  and  on  tbo  beaks  of  the  rivers  ; 
tbcao  eoilo  ore  either  a  strong  loeo^  or  e  deep,  rich, 
friable  loam.  In  aome  parts,  as  near  Pinner  end  Edg- 
Ware,  the  soil  is  .1  loaoiy  clay.  The  itubsuil,  tlirou^h  the 
whuio  CQUniy,  is  a  gravel  stro.i^ly  tint^cd  with  oxid  of 
iruii.  IiKlceJ  the  only  I'.iRVrcuce  over  the  whole  of 
lower  .Middlesex,  urises  from  tbe  greater  or  less  depth 
of  this  gravel.  Wherever  the^aoil  in  strong,  the  gravel 
liee  at  a  cooaiderabie  depth  i  end  this  ia  alao  tbe  eaio 
on  the  alluvial  lands,  near  the  Thames  and  other  rU 
ver^ ;  but  k^hcrevcr  the  upper  soil  is  n>;ht,  there  the 
gravel  is  co.nji.irjiively  ne^r  the  suiTjcc.  Ail  ll»e  bol- 
io»«!S  '>owl9,  anrl  chinks,  arc  hlled  wuh  gravel;  and 
the  summits  of  niosi  of  the  highest  hills  consist  of  sand 
and  gravel.  Thii  suosoil  is  also  found  below  the 
heathy  Uad,  between  Rickmaoawortb  and  Siaioea. 
Tbo  lelo  of  Dogs,  the  flat  land  on  the  borders  of  (ho 
Lea  and  tbe  Coin,  and  some  of  the  land  on  the  Brent, 
is  marsh  soil.  The  cliioate  of  Middlesex  is  mild,  es- 
pecial')  ;i  :r ,  souihcrn  side,  near  the  Thames.  Even 
at  the  short  distance,  however,  of  Highgale  and  Hamp- 
stead,  partly  owing  to  the  greater  elevation,  and  partly 
to  tbe  aoil  bcii»  atrongor  and  more  retentive,  the  air  is 
oooaidorably  eberper.  The  prevalent  winda  are  from 
the  west  and  south  west,  and  from  the  east  and  north- 
east ;  the  last  prevail  in  tne  spring  months  often  for  se- 
veral weeks,  and  accompanied  with  a  considerable  de- 
cree of  culd.  The  quantity  of  rain  that  falls  IS  less  ihaa 
ill  most  other  couiiiiea  of  ti.ii)>;Und,  the  average  not  ex- 
ceeding 24  inches.  July  is  generally  a  wet  month ; 
perhaps  tbe  wettest  in  tbe  je&e ;  if  not  wet»  It  ts  often 
the  hottest.  The  coM  in  wintsr  ia  aeldom  very  great  | 
nor  does  much  enow  lall,'  or  continue  long  en  the 

ground.  The  j n  inri  pnl  yiviiri,  arrs  the  Thame?,  the 
Lea,  the  Coin,  and  tne  lircr.lV  f  tie  Tliames  first  loucUes 
the  borders  of  the  county  near  Staines,  where  it  is  join- 
ed by  one  of  the  branches  of  the  Coin;  near  Bremfordi 
where  it  inclines  to  the  north,  it  is  joined  by  the  Brcoti 
end,  at  it  leavea  tbe  county,  it  ie  jmned  by  tbe  Lee. 
Thie  last  river  ia  navigable  from  tbe  Tbemea  lo  near 
Tottenham,  about  ci)^ht  miles,  where  a  canal  is  cat 
which  runs  parallel  to  the  river,  forming  a  water* 
course  along  the  whole  eastern  border  of  Muldlcscx. 
The  New  River,  as  it  is  called,  rises  in  Hciifurdshirc, 
19  miles  from  London,  though,  by  its  serpentine  course, 
ita  length  is  nearly  36  miles.  It  has  43  aluicea,  and 
over  it  are  315  bridges.  Middleaex  ia  intereected  by 
two  canals  for  the  purposes  of  navigatioo,  tbe  Grand 
Junction  and  Paddinglon  ;  the  former  joins  the  Thames 
m  Brentford,  runniRg  by  Hanwell,  Uxbridge,  II.>rc- 
ficldj  &c  i  it  adiQiu  barge^  of  70  toas ;  Uie  ri;^  of 
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water,  fium  itsunion  with  tbcThamegto  the  Uih  lock,  \% 
114  feet  i  inches.  The  Paddington  caoal  branches  off 
from  the  former  ncur  Cranford  ;  it  M  iatended  to  carry 
H  firem  (Im  F«4<linKUNt  lo  Uw  Tbame*!  near  tb*  Loo' 
doo  doeki.  Thw*  m  noMiiMN«l«  in  Mlddlc««s,  thengli 
some  curious  geological  specimens  have  been  found  in 
cHBereni  parts,  especially  in  High^te  Hill,  when  tl>e 
archway  was  forniccl. 

The  vicinity  of  the  metropolis  has  brntvcn  riown 
any  large  estates  that  might  have  formerly  existed 
in  ibii  cofintyt  w«U  a*  given  a  particular  direction 
10  ttio  imida  of  fonmngi  ano  tho  gooeral  employmcflt 
of  the  greund.  Parnit  in  general  are  small ;  and  the 
greater  part  of  the  counfy  is  In  meadow,  pasture,  or 
garden  and  nurscry-grouncls.  Corn  is  an  article  that 
can  easily  be  conveyed  from  any  rU&tancc,  whereas 
hayt  and  particularly  milk,  must  ))e  procured  for  a 
large  town  from  its  immediate  vicinity.  From  the 
opera tioo  of  QttMC  causes,  as  well  as  from  the  soil  in 
the  greater  pott  of  Middleeex  being  better  adapted  for 
patlwre  than  com,  it  cannot  be  t^pirded  as  an  arable 
county  ;  the  land  in  tillage  ticlni-  c:/  ;  iilatcd  only  at 
abovit  fiK---riUh  of  the  whole,  jiuJ  whit  is  unticr  the 
plough  is  not  well  mana[»cil  :  indceil  it  cannot  be  other- 
wise in  a  ui»trtct  where  the  common-field  system  is  so 
extensive— the  common  fieldi  containing  even  yet  near* 
Ij  30,000  acre*;  and  tho  comoiooa  being  much  moro 
numeroua  and  ostcna^e  than  might  have  been  aop* 
posed  so  near  the  metropolis.  The  smalliu  s*  of  the 
enclosiii*cs  too,  (whet)  the  arable  land  is  enclosed,)  and 
the  );reai  number  of  trees  In  the  hedge-rows,  arc  much 
against  good  and  profitable  tilUi^e  husbandry:  but 
perliapa  the  chief  cause  of  the  inferiority  of  Middlesex 
n  tlua  reapectt  most  be  aought  after  in  the  greater  profit 
derived  from  dairy  hmdt  and  gacden  and  nortery  grounds. 

So  long  ago  as  the  reign  of  Elizabeth,  the  soil  in  the 
ttorth  of  the  county,  especially  between  Heston  and  liar- 
row,  was  famous  for  the  fine  quality  of  its  wheat  ;  hut  at 
prcsL'nt  the  wheat  of  Middlesex  is  by  no  means  equal  to 
ihnt  of  Essex,  Herts,  or  Kent ;  and,  according  to  Mr. 
Mtddletoi),  there  are  not  above  7000  acres  cultivated  with 
this  grain.  It  is  sown  after  beaos,  pease,  tares,  clovcr> 
or  potatoes,  in  October,  Novombert  or  J>ccca>ber»  and  ia 
reaped  early  in  August,  with  a  lai^e  toolhlets  tieok,  in 
the  manner  called  bagging,  hy  whicii  means  the  straw, 
which  brings  a  very  high  price  in  London,  is  cut  very 
close  to  the  (jUii  I.  The  aver.igc  produce  of  the  coun- 
ty docs  not  reach  three  quarters  the  acre.  Rye  is  sel- 
dom  cultivated,  except  for  the  purpose  of  being  cut  as 
green  food  in  the  spiing.  Thera  ia  not  much  bartejr 
grown  in  Middlesex  ;  indeed  the  bimI  In  many  parts  is 
too  strong'  f'T  t^t!.  species  of  corn  ;  the  luimher  of  acres 
is  calculated  at  about  4000;  il  is  usually  sown  alter 
wheat  or  turnips  ;  in  the  )'orm<'r  case,  as  nii^ht  be  ex- 

i>ected,  the  produce  and  quality  arc  indiBerent ;  in  the 
attar  caaei  on  tito  sandy  loama,  they  are  tHXb  good. 
There  ato  also  few  oota  grown,  though  on  the  atrong 
loama  their  coltlvadon  might  be  introduced  with  ad- 
vantage and  profit.  The  Tartarian  oat  is  usually  sown  ; 
both  oats  and  barley  are  mown,  except  where  tluy  arc- 
very  sliort,  when  they  are  cut  with  a  aickle.  Hems  arc 
grown  on  the  strong  soils  in  the  north  and  north-west 
of  the  county,  to  the  extent  perhapa  of  9000  acres  ;  in 
iTuny  pijria  they  are  dibltled }  in  others  aown  broad- 
caat}  Ml  the  fornor  caae,  they  ere  kept  very  clear  by 
liand-liecing,  and  the  produce  is  good,  as  well  as  the 
land  left  in  excellent  condition ;  in  the  latter  case,  the 


produce  is  light,  and  the  land  left  foul.  They  are  sel- 
dom ripe  till  the  beginning  of  September,  when  ihey 
are  bagged  like  ihc  wheal.  Pease  are  grown  exteiraive- 
ly»  capedaliy  on  the  rieh  light  loooMi  ia  tho  low  part  of 
the  eoanty ;  wirito  pease  are  aown  for  podding,  while 
green,  for  Covent  Garden  market.  They  are  always 
drilled,  and  being  kept  clean,  are  a  very  profitable  crop. 
These  pease  arc  often  sold  hy  the  acre,  and  in  all  cases, 
about  40  women  and  children  are  employed  to  pod  iO 
acres,  who  are  paid  either  by  the  ^y  or  hy  the  acre, 
or  the  qtian^y  gathered :  they  are  gathered  into  a  aack 
of  fbor  heaped  boahela.  They  are  delivered  totboaalea* 
men  in  the  market  fron  three  lo  five  in  the  momii^. 
The  ground  ia  naoally  picked  twice  over.  The  grey 
pease  are  auffered  to  stand  tilt  ripe,  when  they  arc  cut 
with  hoaks  and  rolled  into  wads.  Nearly  all  the  kinds 
ol  grain  are  thrashed  with  the  flail,  there  being  very  few 
thrashing-mills  in  the  county.  There  are  not  many  po- 
tatoes grown  in  Middieaex ;  in  the  north  of  tiM  county 
iho.aoil  it  too  atrong^  and  In  other  parte  tho  eropa  taiaed 
for  Covent  Garden  market  arc  more  proGtaMo  than  po- 
tatoes  would  be.  Besides,  from  the  quantity  of  manure 
put  on  the  ground,  and  the  slovenly  arnl  imperfect 
manner  in  which  ihcy  arc  cultivated,  the  f|uality  of 
(he  potatoes  grown  near  London  is  very  indiilcrent. 
Tho'cmltaro  of  taraa  ia  •ateadlnf  bat»  principally  as 
greoB  Ibodt  and  ao  a  preparatloOt  on  iloqr  land,  for  « 
crop  of  wheat,  lloch  of  the  toil  of  the  county  ia  not 
fitted  for  turnips,  and  even  where  it  is,  Ihey  are  not 
cultivated  so  extensively,  nor  in  such  perfection  as  they 
ought  lo  be.  Many  arc  j^rown  for  Coi  i  i  f^rden  mar- 
ket, and  not  a  few  are  sold  to  the  cow-kceperK.  In 
1817,  owing  to  the  scarcity  of  turnips,  there  were  in- 
atancea  of- cow-keepers  giving  fifteen  guineas  an  acre 
for  tamipai  at  tlio  distance  <rf  sixteen  mUes,  and  be- 
ing at  the  expenee  of  pulling  them  and  tending  for 
them.  Nothing  strikes  a  stranger  more  than  the  ini> 
mensc  waggon  loads  ol  turnips  drawn  by  ais  atimt 
horses  going  to  Coven;  Garden  market. 

The  meadow  and  pasture  husbandry  of  Middlesex* 
though  belter  than  its  arable,  ia  yet  very  imperfect. 
Some  of  the  meadows  are  very  ricbf  capecially  those 
on  the  banks  of  the  Leaj  catlio  aro  put  upon  them  from 
Angust  to  April,  after  which  they  are  shut  up  for  hay. 
The  ft'ttilily  of  tliesc  meadows  arises  partly  from  the 
natural  fertility  of  the  soil,  and  purlly  from  their  being 
llnoded  in  winter,  and  artificially  watered  in  summer. 
There  are  also  excellent  meadows  on  the  l>anks  oi  iho 
Thames,  especially  hctwccti  Chelsea  and  Fulham,  and 
on  the  banka  of  the  Colof  from  Stainea  to  Harofieid. 
Tho  whole  extent  of  all  theae  meadows  ia  nboat  S500 
acres.  Tlic  richest  t^rass,  however,  iti  tlic  county  is  in 
the  marsh  land  ol  the  Isle  of  Do^'s  :  in  it  there  are  about 
lOOO  acres,  which  lie  so  low  tliat  tliey  woiilil  be  ovcr- 
fiowed  by  every  tide,  were  it  not  for  embankments. 
The  ground  la  divided  hy  ditches,  by  meanti  of  which 
tho  water  ia  carried  off  at  low  udc  into  the  Thames, 
and  thua  the  pasture  ia  kept  dry.  It  la  caktihted  that 
there  are  nearly  18,000  acres  of  upland  meadows  and 
pastures  in  Middlesex,  great  part  of  which  bears  the 
iiuiiks  of  ha\irif^  been  formerly  arable.  The  soil  va- 
ries from  a  poor  loam,  lying  near  the  Rravci,  to  a  r?ch 
loam  of  considerable  depth.  Great-  quamiiics  of  ma- 
nure are  annually  put  on  theae  groonds,  especioliy  in 
tho  immocUate  vicinity  of  London,  and  yet  the  pro<iocr» 
in  respect  to  quantity,  is  very  incoatiderable  j  ihcy  aro 
pastured  till  November,  or  later,  if  the  weather  ia  open 
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«nl  dfj,  Hid  adterwards  shut  up  for  hay.  All  the  inea« 
dow  land  near  Islington,  Paddington,  ice.  ia  in  the  oc- 
.jiution  of  the  cow-keepcTis,  who  mow  it  frequently 
iMu  or  three  ticnea  «-year,  as  their  object  is  to  have  hay 
(jf  %cry  fine  quality.  There  is  very  little  land  entirely 
used  as  pasture.  Middlesex  has  long  been  famous  for 
its  nnode  of  making  hay,  and  certainly  the  hay  is  got  in 
with  more  of  ite  np  in  it,  and  with  Icia  laboart  than 
In  any  other  part  of  En^^land.   It  it  all  mown  hf  the 

"ciT  ;  each  ina!)  mowing  f)  ;;in       '.cj  ^2      res  a-day  ;  6ve 
hay- makers,  n;cn  and  wostici*,  uie  provided  for  each 
mower  ;  every  part  of  the  operation  is  carried  on  with 
forksi  except  clearing  the  ground,  which  is  done  with 
Kkct>    The  whole  time  employed  seldom  exceeds  four 
dajas  the  first  day  it  is  spread}  turned  twice,  and  raked 
Jolo  rows,  and  put  into  small  cocks ;  the  second  day  It 
is  again  spread,  and  shaken  into  pla's  i  f         n:  .ix 
yards  diameter,  whicli  are  lurncd,  and  ihcn  lorined  in- 
to latger  cocks  than  the  first  day.    On  the  third  day, 
the  hay  is  put  into  a  state  to  be  carried,  and  sometimes, 
indeed,  Is  earriad  on  this  day ;  on  the  fourth  day,  unless 
tbe  wc«tber  it  very  uohvovrablef  il  ia  always  carried. 
Tbe  bay  stacks  in  Middlesex  are  very  neatly  made*  and 
well  secured.    In  some  parts  it  is  put  into  bams  ca> 
pable  of  holdin;*  from  SO  to  100  loads.    No  cattle  are 
fiittened  i  i  ;his  county,  but  a  very  large  number  for 
supplying  London  with  milk.     The  cow-keepers  in 
general  live  at  Islington,  liackney,  Paddington,  Sec. 
They  breed  very  few  cattle,  generally  buyinc  tbem 
wbea  three  or  four  years  old,  and  in  calf.   Tney  are 
Ibe  fkon  kerned  Polderneiae  breed.  Tbqp  ere  tea- 
fined  in  stalls  during  the  night;  about  three  in  the 
morning,  grains  are  j^jiven  then  ;  fi  urn  four  to  half  past 
idx  they  are  milked  by  the  milk-ucaliTs,  who  contract 
with  the  cow-kccpcis  lor  the  milking  of  a  certain  ntini- 
ber  of  cows ;  they  ate  afterwarda  fed  with  turnips  and 
Iny  ;  at  eight  o'clock  put  into  the  cow-yard  ;  at  twelve 
coofined  to  their  stailst  and  grains  eiveo  them  s  and  at 
half'past  one  they  are  again  nnlked.  In  the  county  of 
Middlc5.-x  'here  arc  upwards  of  "500  cow?  kept  for  8i:;>- 
plying   Lcuidon   with  milk.     The  quantity   given  by 
each  cow,  on  an  average,  is  su()pi)scd  to  be  nine  quaris 
8-day,  or  338$  yearly.    The  cow-keeper  finds  the  men 
who  attend  to  tbe  cowe;  the  cow-dealer  the  persons 
wh9  milk  tbcB.  Evdy  c«w>beuaB  is  provided  with  a 
milk  room,  where  the  milk  is  measured,  and  openly 
inised  with  water  from  a  pump. 

The  market-gardens  in  iVIiddlesex  are  of  great  ex- 
tent. They  are  of  three  kinds;  the  fruit,  kitchen,  and 
nursery  gardens.  The  first  arc  principally  situated  be- 
tween Kensington  and  the  western  extremity  of  the 
ceanty,  and  chiefly  In  the  panahea  of  Clielae»«  Fnihamy 
Bieuibid,  IstewonJit  nnd  Tmckenbam.  Tbe  froit  gar- 
dens  have  two  crops  growing  at  the  same  time  on  the 
same  ground,  viz.  spples,  pears,  cherries,  Sec.  which 
form  an  upper  crop  ;  and  raspberries,  currants,  herbs, 
Sec.  which  form  an  uitder  crop.  The  m&nagement  of 
these  gardens  is,  in  general,  excellent ;  a  wonderful  de- 
gree of  lidxwir  tad  skill  are  bestowed  upon  tbem ;  and 
their  prodoee  is  pcepordflnaUy  laeitli«e«  h^kig  calea- 
lated  to  average  tipwards  of  |£I00  per  acre.  There  are 
wpwards  of  3000  acres  under  this  cultivation,  and  they 
are  supposed,  durinp  winter,  to  require  five  persons  per 
acre,  and  in  summer  lo  persons.  In  summer,  a  (;reat 
many  Welsh  women  come  up  to  labour  in  them  By 
&r  the  richest  kitchen-gaiden  groood  in  Middlesex, 
and  perhaps  in  the  whole  Idagdw.  it  situated  in  thn 
V«i..XIII.  PanTl. 


parish  of  Chelsea,  and  the  adjoining  part  of  Westmin- 
ster near  the  Thames,  called  the  neat-houses.  Ttie  mjU 
is  a  rich  black  loam,  evidently  formed  by  deposits  from 
the  river,  which  is  here  indeed  kept  off  the  ground  by 
embankment.  In  dry  weather,  these  gardens  cao  be 
watered  from  the  Thames  by  meana  of  sluicns  i  and 
their  fertility  ia  further  secured  and  iocieased  by  at 
leaat  60  cart  loads  of  dung  laid  on  each  acre  annually. 
All  kinds  of  vegetables  are  grown  here,  but  chiefly 
those  which,  early  in  the  season,  bear  a  hi^jh  price. 
The  tuul  aniiUftl  produce  is  calculated  ut  j£230  anacre. 
The  farming  gardeners,  as  they  arc  called,  from  work- 
ing their  kod  with  the  plough,  are  situated  at  a  much 
greater  distance  from  London ;  the  crops  they  cultivate 
are  principally  peaae  far  foddering,  and  tunupsy  cab- 
bages, carrots,  lec.  fhr  Covent  Garden  market  The 

most  extensive  and  cclcl^rateri  nursery  grounds  are 
cither  in  the  west  ot  Luadon,  at  Chelsea,  Brentford, 
Kensington,  Fulham,  and  Hammersmith,  oi  to  the 
north-east  at  Hackney  and  Dai»ion  ;  there  are  also 
some  at  Bow  and  Mile-end,  fcc.  No  sight  more  rich  and 
beautiful  can  be  ireU  ceoceivedi  than  the  coUectioo  of 
rare  flowers  which  are  to  be  teen  In  many  of  these  gar* 
dens,  and  the  hot-houses  atucbed  to  them  ;  and  every 
improvement  that  ingenuity  and  science  can  produce, 
and  capital  execute,  is  to  be  met  with,  to  bring  the 
plants  to  the  highest  state  of  perfection.  Every  kind 
and  variety  of  fruit  tree,  also,  that  can  be  cultivated  in 
this  country,  is  to  be  found  in  these  nursery  grounds. 
The  hedge-row  timber  in  this  county,  has  uso  bean 
nientioocd  as  abundant »  but  the  natural  woods  are  very 
trifling,  and  are  constantly  decreasing,  and  scarcely  any 
tim'jL  i  is  [>;  rnciJ  On  the  banks  of  the  Thames,  and 
the  suiail  isjduiJs.  ui  iliat  river,  between  Staioes  and  Fttl- 
ham,  a  very  considerable  profit  is  made  by  tha  cultiva* 
tion  ol  osiers  for  tbe  basket-makers. 

In  describing  the  cow-iarms,  the  breed  of  catda  kept 
OQ  tbem  has  been  inentloned ;  there  are  fhw  olhara 
kept,  except  on  the  pleasure  grounds  of  gentlemaD. 

Intlned  the  quantity  of  live  stock  in  Midiilesev  is  pro- 
tiAt'.y  Icsi  tiian  iii  any  other  county,  in  proportion  to  tbe 
nuinber  of  acres.  Few  sheep  are  kept,  and  those  prin- 
cipally far  breeding  house  and  grass  lamb.  The  farm* 
horses  are  of  a  large  size,  of  the  Leicestershire  bread. 
At  tbe  time  when  there  wero  more  distilleries  fat  tha 
county  than  there  are  at  praaon^  miny  hogs  were  kept 
and  fauened  at  them ;  but  naw  tbcra  are  oomparatlTa- 
ly  few  in  Middlesex. 

There  are  few  manubcturesi  except  in  London  and 
its  immediate  vicinity ;  and  these  have  been  noticed  in 
our  account  of  the  metropolis.  In  this  article,  bow- 
ever,  it  may  be  proper  to  notice  more  narticulariv  the 
manu&ctURs  of  bricks.  These  are  maoa  in  all  dlree- 
tions  round  London,  but  chieBy  from  the  strong  loam 
near  Islington,  Kingsland,  and  Hackney.  Upwards  of 
30O0  acres  have  been  dug  to  the  depth  of  from  4  to 
10  feet  for  l)rick  earth ;  and  each  acre  is  calculated  to 
have  paid,  on  an  average,  =g4r>oo.  The  sum  usually 
paid  to  the  owner  of  the  soil  for  an  acre  is  jglOO.  The 
brick  earth  is  mixed  with  coal-ashes  and  sand  ;  and  the 
bricks  are  burnt  partly  by  tha  aahea  they  ooBtaia»  and 
partly  by  ashes  strewed  among  tbe  layers  of  bricks  in 
the  kiln.  Gravel  is  another  ^(  ry  prnfitihle  article  de- 
rived from  the  ground,  iil>(-iiii;  the  material  exclusive* 
ly  employed  in  jnaki-if;  and  iepjirnii>  the  roads;  hence 
they  are  very  dusty  in  summer,  and  very  deep  and 
iMKfff  in  wiMar  i  aod  were  it  not  that  tbe  cautttv  ia 
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so  flai,  (hey  would  be  very  inconvenient  for  carriages 
and  WHggons.  Middlesex  is  iutcrtkecud  by  tUc  three 
most  frequented  lurnpike  roads  in  the  kingdom,  name- 
Iji  lite  great  w«atern  road,  the  great  northern  road} 
uid  the  TWd  iottt  EiMx,  Sollblk,  mmI  Norlblk  The 
ibilowing  are  the  results  of  tb«  iMt  rctura  to  ^rlisment 
on  this  subject,  for  the  year  1114. 

Lenf^tli  of  p«r«dttreeUsiidtwnpikerQad%      •  • 
iictigtb  of  all  other  hi^viqw  on  which  oan^ageB  go. 


3U* 

667 

971 


EwlimniiMl  value  of  ihc  Uljour  employed  in  these  rttads,  X  iW45 
t'liiniJOMtiiiii  iimiii  y        .        -  .  -  11713 

Hloiic}'  expcnUcU  in  Uw-suiis,  &c.      -         -  466 
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or  at  the  rate  of  about  ^100  a  mile. 

UcsiUcit  the  Lotaimi  niitrkcu,  the  principal  markeia 
in  Middlesex  are  at  Uxbri'lge,  Bamet)  Honnalow,  ice. 
That  at  Uxbridge  it  one  of  the  greatstt  can-markctt 
ID  the  kingdom ;  and  that  at  Houinlov  geiMrally  pre- 
aenta  a  conakleTable  nwoaber  of  bt  cattle. 

The  followin)^  are  the  resnltt  of  the  last  retama  to 
Par'iamciu,  respect in^;  the  poor  rates  and  other  paro> 
chial  rates  ot  this  countf,  tar  the  year  18 ts. 


Animal  vahie  of  teal  Mopcity  ia  181i 
l*Mir  and  other  paroelmJ  ntca 
Avetage  rale  in  the  pound 


J.5,S95^36  0  0 

0  »  f 


Money  expended  in  the  nui:ii''nancc  of  tlic  poor 
Money  exponded  in  miits  of  law,  rcmovjts,  Soc. 
Money  cxpendeil  for  militia  piirposca 
Money  expended  for  church-rate*,  coumy-rttei,  kc. 

Total  money  expended      •        •      .  . 

Kunilii;ri<l  jyoor nipported  out  of  workhouses 
Number  of  poor  nmportcd  in  workbousea 
Number  eecaienatqr  la  and  out  gf ' 


Total  ... 

Memhf  rf  of  friciKlly  aucieties         .       ^  « 

Amount  of  charitable donationa for  pariahBaheoll  - 
AmouBt  of  charitable  dunaiiona  for  other  pinrpaac% 

Total 


505.601 
24.t/99 
10,258 

Z,69J,354 

83,988 
Z  118,255 

X.4.S51 

17.447 

J.  23.69» 


On  an  average  of  three  years,  viz.  18)3,  1814.  and 
181.7,  it  appears  tliat  out  of  307  pariahct  or  places, 
177  mainuiiicci  the  greater  part  of  tbetr  poor  in  work- 
houses^ ;  thai  1 3  in  ewrf  100  of  th«  population  were 
relieved »  that  the  rate  amounted  to  iSs.  lid.  per 
head ;  and  that  the  average  ezpence  of  keeping  each 
pauper  amounted  to  £i.  98.  5d.  annually  ;  tliat  ,Vth 
of  the  money  raised  expended  in  rents  of  land  — 
for  the  militia;  the  total,  independent  of  the  poor, 
between  |d  and  ^th  ;  and  that  |<l  in  everjr  hundred 
were 'membera  of  friendly  societiea.  The  following 
comparative  details  are  alio  import  not : 

teadrial  Rain.  E^mMJbr  Pov. 

In  1776,         -                -      io9,lu8  XTy.OW 

AverxRe  of  m3-4^      -          1U2.R74  89,3BS 

In  1803,      .      .     .     .     490,144  349.«N» 

Average  of  1813.U          .     <SS,108  517^ 

The  members  of  friendly  societiea  In  1803,  were 
more  numerous  than  in  1815;  in  Uie  former  year 
there  liavinp:  been  7S^4I,  Wbcrcat  In  th«  httcr  tbON 
•rere  only  67.186. 

The  following  are  the  results  of  the  laat  retnma  r«- 
•pecdng  the  popobtioa.  In  the  year  troo,  there  were 
<24|«0O}  in  I7«g^  th«r»  ««r«  641,500;  ia  the  year 


1801,  845.400 ;  and  in  the  year  1811,  953  276,  or 
3380  persons  in  a  square  mile.  There  it  one  baptism 
to  40  persons;  one  burial  to  36;  and  one  marriage  to 
94.  The  following  table  exhibita  the  haptiamSylMiriala, 
end  marriaget,  frmn  1801  to  tsto  ioehiaWa. 


Slaie* 
Pciaaici 


Teud 


Bapttm*. 

11..  2)7 
114.174 

819,411 


BiuiaU 

1^>  l« 


HoMcaiahabiicil  in  istl 
Pamiiiea  oecup^Hiig  ihcnt 
Huuava  building 
Houses  uninttaibitfd 
Families  cmpfawul  in 
Pamilica  in  trade 
All  i>thcr»  • 
.Mal.5. 

Females 

Total 

launi 


100,774 

lflU,7r4 

15Q.6U 
383;9I0 
Slill 

9038 
135,398 
77,524 
434,63J 
518,643 

95i,276 
8'..),  400 
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Incri'use  ... 
See  Mid  tile  ton's  Hurvey  o/ Middletex  ;  Lysou's  jKn- 
VlTtJ"'  tj  l.uudun.    {yi.  s.) 

MlDULL  1  UN,  CoNTsaa,  an  eminent  English  di- 
vini.,  >va3  tjoni  at  York,  in  the  year  1683.  Hia  bther, 
tht:  Rev.  William  Muidletoa»  rector  of  Ilinderwell,  near 
Whitby,  gave  him  a  liberal  education,  and  at  the  aj;e 

oi  sevtmecn,  he  was  admitted  a  pi  i.'>ionLr  of  Trinity 
College,  Camljrid^^e,  and  two  yeais  afitr  tst  was  fcliusctl 
a  iclioiar  on  the  loundatimi  He  took  his  dc^rte  of 
A.  IJ.  la  17u2,  and  uthcbted  as  curate  of  Trumping- 
ton,  near  Cambridge.  In  ITilS,  he  waa  elected  a  fel- 
low of  bis  coUege.  and  neat  year  be  became  A.  M. 
About  two  years  afterwards,  he  married  Mrs.  Dnke, 
a  widow  of  ample  foi  tune  ;  and,  after  his  marriai'C,  he 
took  a  small  rectory  m  the  isle  of  lily,  which  he  re- 
signed, however,  in  little  more  tbao  ayear,  on  acoount 
ot  U!>  unhealthy  situation. 

\Vncii  George  I.  visited  the  ur  diversity  of  Cambridge, 
in  the  month  ot  October  1717,  Middleion,  along  witik 
sevetal  others,  wasersatcda  doctor  of  divinity  by  man- 
date ;  and  he  took  an  active  part  in  the  famous  pro- 
ceeding- apninsi  Dr.  Bentley,  which  for  some  time  oc- 
cupied much  attention.  In  that  controversy,  in  the 
course  ol  the  year  1719,  he  published  the  following 
lour  pieces  :  I.  "  A  lull  and  impartial  Account of the latO 
Proceedings  in  ihc  University  of  Cambridge  against 
Dr.  Bentlty,"  kc.  2.  "  A  Second  Part  of  the  full  uA 
impartial  AccoMOlt"  kc.  3.  Some  Remarks  upon  a 
Pantphlet,  entitled,  the  Case  of  Dr.  Bentley  farther 
staled  and  vindicu'.td."  kc.  4.  "  A  true  Account  of 
the  present  Srate  of  Trinity  College,  io  Cambridge, 
under  the  oppi  esbive  government  M  their  master,  Ri- 
chard ilenllcy.  U.  D." 

When,  in  1730,  Dr.  Bentley  published  his  *>  Pro« 
posals  ibr  a  new  Edition  of  the  Greek  Testament.  mA 
liatin  version,"  Middletoa,  the  following  year,  puHlish- 
cd  '*  Remarks,  paragraph  by  paragraph,  upon  the  Pro- 
posals," kc.  Bemley  defended  his  Propo^iaU  atrainst 
these  Remarks,  which,  however,  he  did  not  a'jcrihc  to 
Midiilcton,  but  to  Dr.  Colbatob,  a  learned  fellow 
<rf  bis  college,  and  casuistical  profc^^sor  ot  divinity  in 
Ihe  university,  for  the  double  purpose,  it  is  svppoaed> 
of  giving  him  an  opportunity  of  aboalnt*  Colbatch, 
ar»d  of  sticking  liis  contempt  of  Micldleton.  At  a 
meeting  in  February  1731,  the  vice-chancellor  and 
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beads  of  the  unlversUy  pronounced  Bentley'a  book  to 
be  a  most  scandalous  and  maliciuu!.  Itbcl  ;  and  Uiey 
resolved  tu  i[il])ct  a  proper  cens  ji  c  Lpmi  the  author,  as 
aoon  M  be  abould  be  discovered.  Midukioa  then  pub- 
Itobcdi  with  his  name,  an  answer  to  Bentley't  defonoCt 
eniiilcd  "Some  farther  Remarks,  paragraph  by  para- 
graph," Sec.  These  two  pieces  vgainM  Bcotley  are  writ- 
ten %viih  great  acutcness  and  IcaMiing. 

Upon  tlie  great  enlargement  ot  the  public  library  at 
Cambridge,  the  office  of  principal  librarian  wls  conferred 
vpoa  Or.  MiddietoOj  who,  to  shew  birosclt  worthy  of 
ill  iMiblisbed,  in  1733,  t  tmall  piece  widi  tbe  title*  Bib' 
Oukn€  C«M«Ari|ffeml»  tnUntuul*  fiM4am%  fuam  do- 
mino firvcanceiiwio  ienotulfme  meademfev  cmuUUroMltim 
et  fierficiendam,  officii  tt  /lietaiis  ergo  ftrofionit.  In  the 
dedication  of  this  tract  to  the  vice-chancrllor,  in  which 
he  alluded  to  the  contest  hciwccn  ilio  Uiavtisity  aiui 
Dr.  Bentley,  he  made  use  of  some  liiciiuliouii  «;xpr«:»sions 
egainst  the  juriidictioii  of  the  Court  of  Kmit'it  Bench, 
for  which  he  wm  proeeciitedy  but  dispt»»a«ii  with  en 
em  fine. 

Soonafterthis  publication,  he  hH<1  the  misfortune  to 
lose  his  wife,  and  having  fallen  lainsdf  into  had  hcalih, 
he  undertook  a  jiuvncy  hnnii;!!  FrunCL;  and  Italy,  Along 
with  Ijord  Culcratnc,  and  arr  ived  at  Koine  carl  in  i<34. 
He  wak  at  Paris  towards  the  end  of  the  year  173  j,  and 
arrived  at  CambridK«  before  Christmas.  Shortly  afieri 
he  pablielied  e  tract*  eniltied  Dt  mtdkorum  ttfiud  «f- 
teret  E'>manM  drg<  nimm  conditione  tOttertatIo  }  fee  ren* 
Ira  viret  eetrberrimot  Jacobum  S/ionium  et  Riehardttm 
Afradiuni.  »rrvilem  algur  igitoSilem  tam/iiiaie  oatendilur  ; 
which  drew  upon  him  the  displeasure  ot  the  wUoIl-  nic- 
dical  faculty,  particularly  of  Or.  Mead.  Middleton  de- 
feaded  hisdisaertatioQ  aKaintt  varioua  attacks  in  a  new 
^bliKalion,  entitled  Dinermhitkt  Ve,  emtru  meny- 
SM*  f MOtfieM  anfarum  drrvlwR.  rM/ton«iOMit>  «f ml* 
madvfTtlmU  t*eloret,dr/en»to,  Pan  firtma.  1747.  Mead 
ami  IMi'kllelon  afterwards  hccamc  vrrv  l^oi-'.  frtrnrls.  .\ 
fiurs  tttunda,  however,  n  .-ts  actually  wi  illcii,  and  punied 
for  private  cii cuiation,  after  Middletoo'a  death,  bjr  Dr. 
Ueberden*in  1761,  4to. 

In  1739,  Middleton  published  "  A  letter  Irom  Rome, 
•hewing  an  exact  conformity  between  Pnpeiy  and  Pa- 
l^nism ;  or,  the  reliKton  «f  the  preaent  Romaoa  derived 
from  that  of  ibcir  Heathen  ancestors."  In  this  letter, 
he  gavt-  cfTi  ncc  to  some  of  the  En^^liah  divines,  by  at- 
tacking the  Popish  miracles  with  ih,»t  general  spiiit  of 
scepticism  and  levity,  which  seemed  to  condcnm  all 
miracles.  In  the  second  edition,  he  endeavoured  to  ob- 
inate  tbia^jecticm,  bj  an  expreaa  declaration  in  fovour 
of  the  Jewish  and  Chrtttiao  mireclea.  To  the  fourth 
edition,  which  came  out  in  1741,  8vo.  were  added,  1. 
*■  A  prefatory  discourse,  containing  an  answer  to  tbe 
writer  of  a  Popish  book,  entitled  "  The  Catholic  Chris- 
tian instructed,"  fee.  and  3.  "  A  Postscript,  in  wi.ich 
Mr.  Warburton's  opinion  concen.iag  the  Pkgaolm  of 
Rome  is  particularly  considered." 

Upon  the  publication  of  Tindal's  famous  book,  called 
«  Chriatiarilf  as  old  as  the  Creatioo,"  many  writi  r&  en- 
tered nilo'  controversy  with  its  author  ;  and,  ^mon^ 
others,  Watcrland,  who  wintc  ••  A  Vimiic:iiK)ii  of  Scrip- 
ture," fee.  Middleton, beiiig  dt&plcaatid  with  W'au  i  land's 
manner  of  \  indicating  Scripture,  addris!>ed  '»  A  Letter" 
to  him,  in  1731,  containing  some  remarkit  on  it,  oiKether 
with  the  sketch  or  plan  of  another  answer  to  Tbidal'e 
book,  lie  did  Dot,  boweviw,  pat  hie  name  to  the  tract  $ 
mt  WIS  h  kooiro  Ibr  aooie  tin^  who  wu  tiM  author  of 


it.  Waterland  havir.g  conlir.ucd  to  publish  more  parts 
of  "  Scripture  vindicated,"  &c.  Pearcc,  bishop  ol  Ro- 
Chester,  took  up  the  contest  in  his  behalf  ;  which  di  esr 
from  Middleton  «  A  Oefonce  of  tbe  Letter  to  Or.  \Va- 
terland  i^ainat  the-folie  and  frivoloaa  cavile  of  the  ap* 
Ihor  of  tbe  Reply,"  1731.  Pearce  replied  to  this  dc-  * 
fence,  and  treated  Middleton,  as  he  had  done  before,  as 
an  infidel,  or  enemy  to  Christijiiity  in  dist^-jise.  Mid-' 
dietoii,  who  was  now  known  to  be  the  author  of  tbe  Let- 
ter, Mas,  in  consequence,  very  near  being  stripped  of  his 
degrees,  and  deprived  of  all  his  connections  with  tbe 
University.  But  this  wae  deferred,  upon  a  promise 
ttaat  he  would  make  all  reasonable  satisfaction,  and  ex- 
plain himself,  a  possible,  in  such  a  manner  as  to  re- 
I  .1  cvci  v  otijcction.  This  he  accordingly  attempted 
lo  oo,  m  "  Some  Ren\Brk8  on  Ur.  Pearce's  Reply." 
He  also  published,  in  1733,  "  Some  Remarks,"  kc.  on 
an  anonymous  pamphlet,  entitled  ObscrvaliuDS  ad- 
dressed to  the  author  of  ihr  Letter  tO  Dr.  Wateftand,** 
which  waa  written  by  Or.  Williams. 

Daring  tbia  eomroversy,  Middleton  was  appointed, 
in  December  1731,  Woodwsrdim  professor,  being  the 
fn  si  Hppuinted  by  Wood  ward's  trustees.  In  July  1733, 
III.:  publiaticd  his  iiijii^ur.iiion  spcccli,  with  this  title, 
Oratio  de  nnvo  fihyt^/oc^ie  rjr/ilicanda  munrre,  ex  cflc' 
berrlmi  Woodwardi  tettamenso  inttituto  habila  :  Canttt' 
brigia  in  teholiu  fiubiiet:  This  situation,  however,  he 
iMigoed  in  1734,  when  he  was  made  principal  librarian. 

In  17S5i  he  published  "A  Dissertation  concerning 
the  origin  of  Printing  in  England,"  kc.  in  which  he  en- 
deavoured to  prove  that  this  art  had  been  introduced 
by  Caxion.  In  the  year  1741,  appeared  Middleton's 
great  work,  "  Tiie  History  of  the  Life  of  M.  Tttllias 
Cicero,"  in  3  vols.  4to.  The  profits  of  this  work  ena- 
bled him  to  portion  two  nieces,  and  to  purchase  a  small 
eatalo  at  Hilderaham,  abont  aix  nailea  from  Cambridge. 
Tn  1743,  he  published  <*  The  Epistles  of  M.  T.  Cicero  to 
M.  Brutus,  and  of  Brutus  to  Cicero,"  &c.  in  which  he 
vindicated  the  authority  of  these  epistles  acroinst  tiic  ob- 
jettions  of  the  Rev.  Mr.  Tun&tall.  In  1745.  he  pub- 
lished Germana  qu£dam  OHtifvilatit  erudim  monumentOf 
guibua  Romanorum  velcfSM  (0m  werM,  Utm  taeri  f was 
ttr^mit  turn  Gr^eonm  atfue  Mgfffitlmim  nonnuUI,  K> 
ItetlrwMfttr,  lie.  4to. ;  and  in  1747,  <*  A  Treatise  on  the 
Roman  Senate,"  in  two  parts. 

In  the  last  mentioned  year  also,  a  publication  appear- 
ed, wnich  laid  the  foundation  of  another  controversy 
with  the  clergy.  This  was  his  "  Introductory  Ui»course 
to  a  larger  book,  designed  hereafter  to  be  ptibJiabcdi 
concerning  the  iniracutoaa  powers  which  are  aoppoaed 
to  Iwve  aubaisted  in  the  Chriatian  ehureh  from  the 
earliest  ages,  through  several  successive  centuries,"  &c. 
This  introductory  discourse  was  immediately  att^icked 
by  two  celtbrjted  controversial  writers,  f)r.  Stthhiiig 
and  Dr.  Chapman;  and  Middleton  replied  by  .Some 
Remark:,"  on  both  their  performances.  In  December 
of  the  same  year,  he  pubiifhed  bis  larger  work,  with 
thia  title,  A  Free  Inquiry  into  the  miraculous  pow- 
era  whii  h  are  supposed  to  have  subsisted  in  the  Chiia*  ' 
tian  Cfijrch,"  3ec  IitnumenUe  antagonists  now  ap< 
pcired  against  him,  amon^  wh<im  Dottwelt  and  Church 
distinguished  themselves  so  much,  that  (hey  were  com- 
plinirnl<.d  by  ihe  University  with  ihe  decree  of  D.  D. 

Meanwhile,  Middleton  surprised  the  public  with 
«  An  Eaamhialion  of  the  Lord  Bishop  of  London's  Dis- 
courses  concerning  the  use  and  intent  of  Prophecy," 
Ik*  wldcb  wpa  refuted  by  Dr.  Rathedbnh,  divinity  pro- 
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ff  ssor  at  Camhridpc.  Wiile  meditatinj;  tn  answer  lo 
atl  the  objtrciioui  marie  against  the  **  Free  Iitquiry,"  he 
was  s«izcd  with  a  tiow  hectic  fever  aiKi  disorder  in  his 
Uter,  irbicli  termiiMted  bi»  lifet  at  Uiidentonit  on  the 
Mih  of  IvHf,  \7SOt  \m  ibe  tfsijp-MVBiitti  fmt  of  hit  eg*. 
Hi  Icfi  iKi  children  bjr  anf  of  hi*  witea. 

In  I7j3.  were  pu  dished  the  miscetlaneoaa  %orki  oC 
Mid>lit:t<'iit  contatntng  alt  iliose  above  nicntionedi  with 
Ibe  exce|rtioii  of  the  Lili-  of  Cicero,  and  scvml  tracts 
Which  had  not  b*Mi  publithMl  during  bi%lilB.  Atoeond 


edition  of  \he&e  miscellaneous  woclw  WW  tlkoPMll^ 
puttUsUvd  111  five  Toiumcs  uciavo. 

Middleton  was  uitdoubiedly  a  man  of  gNit  talent** 
learning,  ud  industry  i  and  in  controversy  be  was  • 
very  faraddable  antagonist  But  neither  the  principles 
b*  ^ropoMdi  nor  iIm  nylc  and  tone  of  hi*  polemical 
tracts,  do  iMieli  credit  to  his  judgment  and  temper. 
N'»'ic  of  iiii  Works  are  now  inu<.h  read,  except  hi*  Life 
ol  Cii  cro,  which  is  certainly  a  very  yi)u.<hltf  prodacltun, 
altii()Uv;ii  written  to«  nycli  ia  ib*  lingUAga  «f  p«iie- 
gyric.  (z) 


MIDW1F£RY. 


MiDWirr.RT  strictly  aif^iiies  the  art  of  deiivrrin><  wo- 
ancii  i  but  it  It  now  universally  undcrstoiMl  lu  include 
•ii0lhl  |iliysiulo)^y  and  patholoi;y  of  the  pregnant  and 
pvcrpertl  MMca,  and  a  knowledge  of  the  mi»nagemeol 
«f  ii&wtuid  cliildroot  both  in  bwillh  Mid  diaeaae. 

The  tertn,  in  the  Ent^lisb  languagOv  h  dtritod  frooi 
the  two  Saxon  words  signifymi^  mema  and  mf^,  the  mid* 
wife  bein^  the  woman  who  got  a  present  or  gift  for  ac- 
complishing thr  delivery.  The  old  Scotch  term  lor 
tnidwik  is  hotvdir,  supposed  to  b0  dflrlvod  fion  llw 
Saxon  word  signifying  childbirth. 

The  Fronrb  name  their  nidwivea,  from  their  repoted 
tkM,mtt9/itmmnt  whi|ttth«an  itaclf  ia  atyled^  frtm 
Ibe  ccHifinementof  th«  patient,  Z.*«rr  de»  Aeeoueitmrm. 

Ill  all  m  l  in  rvtry  cnuiiliy,   he  praclicf  has  bier* 

gcticiniiy  lit  Uib  liniuU  o{  (tiTntlc-i;  anil  both  in  ancient 
and  modern  lan^UJ^c  Ihc  •ppeiiaitMi  of  llie  prarlitioiter 
is  always  feminine,  with  the  exceptwi  of  the  French 
term  ateoueMeur. 

Bj  the  Roman  law*  midwitrat  were  recognised  »•  a 
distinct  claaa  in  society,  and  partook  of  certain  Immu* 
tit^^s  and  advantages  in  common  with  medical  pmciition* 
ersi.  At  the  present  tittie,  in  several  continental  coun- 
tries, no  one  can    |)r,ii:'iMj    riiir>v  ifrrv  Mii.h'.iil  l1    1 1  c  (.- 1 :. -i  r  ; 

but  ti)  Britain  It  is  otiicrwise,  aa  every  one  who  chouses 
to  run  the  riskim  uned  by  common  law  (or  the  fruits  of 
i^uor<tnc*t  may  praciise  as  a  midwife.  With  regard  to 
accoocbeora,  tbcy  stand  in  this  peculiar  state,  that  they 
'aomeiimca  tie  considared  as  bclani|iiig  to  madidnei  and 
somedfflca  to  silrg«ry.  With  the  excoption  of  a  tem- 
porary measure  adopt <  d  by  the  College  of  Physicians 
in  I^ondotu  ito  public  l>o<ly  has  i<i>tuccl  distinct  licenses  lo 
male  pviictilioiicrs  In  »anK  (iernian  vinivcriiitics,  it  is 
cxpiicitty  attached  to  the  united  degree  of  doctor  of 
medicine  and  aurgcry.  In  others,  it  saana  Indllerantly 
to  belong  to  ttaa  doc<or  of  medicino  or  nuater  of  sur> 
grry.  In  tb«  university  of  Olssgow,  the  only  one  in 
Biiiain  which  confers  suigical  degrees,  the  ri^ht  to 
praitise  midwifery  is  included  in  tbc  degree  of  magislcr 


It  would  be  qalta  impoadblot  bi  a  «rork  of  this  kindt 

to  trace  the  histoiy  of  midwifery  minutely  through  every 
individual  who  has  written  on  the  subject,  from  Hippo- 
crates downwards.  Even  to  a  medical  reader,  this 
would  be  more  a  matter  of  curiosity  than  utility.  It  ap- 
pears from  the  early  writers  whose  works  we  posteaa, 
thai  in  natural  labour  the  patient  was  placed  on  ajpartk 
aolar  kind  of  scat  cr  itool,  and  the  pvocaaa  of  doUvery 


cotuliK  icd  .iltOB;ethcr  by  the  mi'lwife,  who,  wc  may  pre- 
sume, Iruiu  iittle  bcin^  aaid  ot  her  duty,  had  tm  very 
difficult  office  to  perform,  h  was  only  in  cases  of  pro* 
traded  labour,  or  in  tlioac  where  the  child  could  not  bo 
boini  either  on  acoeunt  of  its  position,  or  site  compared 
with  tb«  pelvis*  ^t  tlie  male  practitioner  was  called ) 
and  at  this  pluce  it  may  be  observed,  that  PauUis  Mgi- 
ntta,  in  the  7th  century,  seems  to  be  the  fir^i  wiio  «fas 
St)  led  a  in;in  midwife.  Tiie  practice  adopted  in  sticli 
ras(  s,  nil  doubt  v  aried  a  little  at  different  iimc&,  and  in 
difTeretu  hands;  but  tliegti>eial  principles  of  conduct 
were  not  murh  diversified,  and  may  be  learned  by  ooQv 
suiting  the  worka  of  .Alius,  Albucaais,  aud  Anceimn. 
In  tedloua  labour,  the  elPect  of  concusrion  waa  some* 

times  tlicd  to  pn  n -t  rielivciy;  but  it  Was  mnrr  r  irn- 
mon  to  eiTiploy  mi  ji  i  for  piodut^ing  iiluxation,  sulu  as 
emollieiii  .  ationit,  and  even  the  Warm  baih.  Bi"od- 
letting,  io  utctul  in  many  cai>es  of  lediuua  labour,  was 
strongly  recommended  by  Hippocrates  (  snd  it  ia  much 
to  be  regretted,  tbai  bis  authority  in  this  respect  baa  been 
so  long  alighted  by  the  medens.  Those^  on  the  other 
hand,  who  seemed  to  be  too  much  enfeebled,  were  or> 
dcrcd  to  be  sprinkled  with  vinegar,  or  to  ait  over  va> 
pours  supposed  to  have  a  atreiigtheniiig  quality 

In  preternatural  positions,  the  piese.ntation  w;is  eittter 
pushed  back,  and  the  head  ma  Ic  to  come  forward  ;  or, 
tlw  protruding  member  was  twisted  oif,  and  the  child 
pulled  away  pfecemeaL  When  the  head  was  large,  or 
the  pelvis  small,  various  modes  ware  ad«|ttcd.  Tho 
head,  by  ^nu.c,  wat  pushed  back,  if  not  impacted,  and 
the  child  turned,  so  as  to  allow  the  practitioner  to  de* 
liver  by  the  h  ct.  Tnis  rontinurd  long  to  be  the  re- 
source in  all  cases  where  it  was  pi  .tcticable,  as  there 
Was  thus  a  potsibiliiy  of  saving  the  child.  But  if  the 
obataele  were  coMiderable,  the  inbnt  always  paflshod» 
and,  in  maiif  caaes.  tbc  body  waa  aeiiially  torn  away 
from  the  bead.  Tida  accident  la  aftertimes  gave  rise 
lo  diWerent  cotitrivanccs  for  extricating  the  tn  at!  vhirh 
thus  remained  in  the  uti  rus  Oilier  practiuuLeL  ^,  at  a 
very  early  date,  end -avouri  d  to  deliver  the  child  by 
fixing  a  fillet  or  band  around  the  head,  thereby  becom- 
ing able  to  |Mlll  it  down.  In  a  greater  number  of  in> 
ataMMii  however,  they  accomplished  delivery  by  open* 
ing  the  bead,  or  fixing  a  hook  or  crotchet  into  it,  or 
S(|ueesin(^  it  in  forceps  furnislied  witfi  teeth 

From  the  seventh  down  to  the  sixi-xnth  century,  va- 
rious writers  are  'o  '>e  inet  witli,  (nil  little  improvement 
is  to  be  io^\^iA  in  the  art.  Tne  mojit  popular  wurk  in 
the  sixteenth  cen  ury.  was  pnbNahad  orii;inallv  in  Gcr> 
man  by  Cucbahus  Roesalin,  crtimmmlv  callfi  Rh  .tiaa. 
TUa,  which  was  anUlM  thb  Gartfrn  V  ^y<"^-<n 
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md  iMttalM*!  was  tnoiahkled  into  Latin  and  M 
the  riKifieni  luigiiaR*ii  and  became  the  code  of  insiruc* 
tion  for  niMlwiv««.  Ii  wa*  not  povaible  for  rapid  imprave* 

mint  lohi-  iiiutlr,  (lie  women  toiiUI  not  .  n  1  ,  .aiitl  liieir 
icachrrs.  arifl  ihi  ir  irar  h<  rs  had  k  w  tiit  dri.s  ut  instrvirt- 
in)5  ilirnisilvts  hy  actual  practice.  Dr.  Vtit,  in  IS32, 
was  publicly  branded  in  Humlturj^h,  for  having  been 
present  at  a  delivery  wid«rthe  clisguiae  of  a  midwife. 

In  the  sixiMiMb  ccotury*  wbcn  little  origiiMlit^  wet 
to  be  inet  with,  Ambrose  Pat£  formed  an  esceplioa  to 
the  j»cnrral  chariicttr  (jI  iht-  a^e  ;  and  it  is  thii  circum- 
aianci  which  liab  mudc  him  staud  hii;h<  r  in  public  tati- 
nuuon  iluii  his  real  mt-riis  deserve.  Yet  it  is  far  from 
the  intention  of  the  wriicr  uf  this  article  to  detract  from 
hia  claim  }  for  sureljr  the  man,  who,  in  an  age  of  dark- 
ncae  aiid  aervitude,  can  to  sint  degree  deaert  the  beaten 
path  Ibr  a  better  waf ,  la  <  mitlcd  to  mere  praiae  than  the 
author  oi  a  britKani  ay»tcm  in  a  period  enlightened  hy 
aciciice  and  philoaophj.  P  '6  was  the  best  surgeon  of 
hia  daj.  and  hi^  •>ook,  in  tri.ti  y  rt-specis,  bears  the  same 
relation  to  medical  details  that  Froissari's  chronicle  does 
to  a  dry  history.  His  oUsictrical  directiona  are  to  be 
found  in  hia  general  work,  but  came  af^iii  before  the 
public  in  a  aeparaie  form  by  his  pupil  GuilUmeaa.  Thie 
OMilaloed  a  view  of  all  that  was  koewn  «t  the  tt»e  t 
but  its  chief  merit,  and  the  ground  ef  Part's  obetetrle 
rcpufatinu,  ii  the  rule,  which  he  rendered  ri<  arlj"  abso- 
lute, in  all  prctt-rnatural  labouiu  to  torn  the  cliild,  and 
deliver  by  {\^v  ftct.  This  work  wis  succeeded,  in  1668, 
hf  a  system  of  F.  M^iuriceau,  who  f>ot  only  had  much 
private  cxp-.rience,  but  opportunity  of  improvem^t  in 
the  Hotel  Oieo,  pert  of  which  bf  this  lime  had  been 
appropriated  to  Ifrag^n  women,  and  h  to  be  eeneldered 
thf  fi'-;t  r^tablisliment  of  the  kind  in  Europe.  His  book 
is  luu  (inly  worthy  of  notice  from  its  merit,  considering 
flit  un  e  when  it  appt  irt-d,  but  ulso  from  the  Enj^lish 
tranaiatton  by  Dr.  Chamberlain,  containing  an  inlimatton 
Id  the  preface  that  hia  father«idinaelf,  and  hik  brother,  pos* 
•eeaed  a  mean  of  deliverinf  womeo  in  difficnlt  htbonr  in 
e  way  compatible  with  the  mhxf  ef  the  child.  Mow 
Ton^  his  father  or  the  family  h»d  poesessed  the  secret 
is  not  known,  but  the  first  public  intimation  is  (»iven 
in  the  preface  jIIu  Jed  to,  which  appcaitd  i  i  l  fi73  B:> 
fiiire  tbia  he  had  gone  oVer  to  Paris  with  the  intention  of 
feiUoK  his  eecret,  bat  imprudently  boasted  that  he  could 
delifcr  sdUj  «  woniMi  whom  Mavrieeati  hed  declared 
conki  not  be  ettred  otherwise  than  bf  the  Cesaraen  ope- 
niiion.  The  result  of  his  trial,  in  this  case,  was  such  as 
mi(^ht  have  been  expected,  and,  instead  of  selling  his 
si  rvt,  iu:,  *iy  pi  o  i  i-jin^;  too  murh.  lost  his  reputation, 
and  with  empty  pockeu  rttturncd  to  EnglaiKl.  Next  he 
Went  to  Holland,  where  he  communicated  at  least  part 
of  hia  aeciet  to  Roger  R'jonhuyaeny  from  whom  it  paaaed 
to  RttTseh  and  otiiera  aa  a  noatrnmt  nor  waa  it  revealed 
till  I79S,  when  Or  Vischer  and  Van  de  Pol)  purchased 
it,  and  made  it  public.  It  was  long  afterwards  in  re- 
pute under  the  name  of  the  Ltcver  ;  but  hds  now  de- 
aervedly  lost  ground.  It  wouM  itppcar  thai  Chamberlain 
Qsed  both  the  lever  and  the  forceps ;  hut  whether  he  only 
revealed  the  former  to  Roonhuyseni  or  bad  not  then  em- 
ployed the  fiiroepot  ia  uncei taioi  and  vnimporttint  in  tho 
•onala  of  quackerf.  Of  late,  a  disovcry  has  been 
mudr  of  the  origtt«t  ineiruments,  in  -an  old  building  in 
Essex,  where,  in  thi  fl'ior  uf  a  clostt,  n  d  >or  was  (i  r- 
ceived  with  hinges  Tuis  being  opcii'  'it  by  .Mis. 
R  idcliffc,  but  by  a  a<><>t  r  nidi'.cr-of-facl-in  ■      there  was 

ftkwd  aekher  blood-aukawd  anaenri  nor  myaMffaHis 


pMcbment,  but  some  rusty  inatrumemti  oi  threa 
ent  descriptions,  a  letrer  and  two  pair  oi  forceps,  oae  « 
little  more  improved  than  the  other.   Soon  after  this 

time,  other  practitioneis,  ^loih  in  Rri;,ii;i  :'.r:i!  on  tfic 
Continent,  employed  similat  lusli umtnis  ,  bui  it  wai>  not 
r  i  11  any  years  afterwards  that  a  description  of  thent 
was  made  public.  Dr.  Denman,  in  a  very  desultory 
historic  sketch  which  he  prefixed  to  bis  worli,  and 
which  ia  altogether  unlihe  that  work,  laya,  that  Dr. 
Chapman  Im  described  the  fbrcepa  in  the  MOImkm^ 
Medicat Eitayt,  in  t733  ;  but  be  cannot  have  read  thc&e 
essayl^,  tor  it  is  Mr.  Butter  who  there  gives  a  plate  of 
the  instrument  he  had  seen  in  Paris,  whilst  in  the  end 
of  the  volume  Chapman  is  criticised  for  not  depicting 
his  forceps.  This  he  afterwards  did.  He  is  report^ 
to  bave  been  the  secoi>d  pmoo  who  tangbt  midwifery  in 
this  kiARdoNi.  Maubrsy,  aboni  tea  yesra  before,  bad 
started  for  the  firat  time  as  a  lecturer;  but  ia  chkBf 
known  for  his  opposition  to  the  use  of  instruments. 

Soon  after  Chapman  taught,  Di  Smi  Hie  t.anic  for* 
ward,  and  gained  deserved  reputation  both  as  a  practi- 
tioner and  teacher.  He  published,  175S,  a  system, 
which,  although  unimportem  now,  was  fong  the  cle- 
iiientsi7  work  consulted  by  sll  siiiideiMs,  aitd  to  thb  h« 
sftcrWMds  added  two  troltimcs  of  cases,  and  one  of 
plates.  He  gave  dittlnet  rules  for  using  the  forceps, 
which  he  improved  in  their  construciion.  He  did  not, 
however,  cany  their  utility  fer  enou^'h  ;  for  he  is  found 
still  isnig  the  old  mode  of  tuniinf»  when  the  head  is 
not  fixed,  in  hia  class  he  made  considerable  use  of  ana* 
chines;  and,  if  we  may  credit  hia  enemy  Dr.  0oagiBS% 
he  emlesvoured  to  copdenao  his  information,  so  «s  M 
snit  ail  ptiriea  as  well  as  all  eapaciUesi  fbf  he  is  ssld  to 
have  hun^  otit  a  pjpi  r  hntcrn  with  thesS  Word%*Mi4* 
wifery  tau);hi  here  foe  five  shillings." 

Aboiu  itif  saint:  tinnc,  Lcvret,  in  Paris,  acquiietl  high 
reputation,  not  only  for  his  description  and  improvement 
of  the  forceps,  but  for  bis  general  knowledge  of  inid- 
wifery.  His  observatioos  tm  ntsrlne  hooMnlnn,  eoo* 
sidering  the  state  of  seienee  at  the  tlnM^  are  MnBinMo 
and  important.  AccolTr^^n^?  hsvc  made  a  distinction 
of  6oodings  into  ti.o^c  ansini;  from  detachment  of  the 
membranes,  piirt  ol  ihc  ]:i|ar.t:i<a  \»'!iicfi  15  prtjpLily 
situated,  and  those  produced  by  the  placenta  being  at- 
tached in  a  greater  or  less  degree  to  the  os  uteri.  In  tho 
former  case,  Pusos  advised  the  meaabranea  to  be  nip* 
tnrcd,  in  order  to  caclte  eontraetiaa  of  the  wwiio. 
In  the  latter,  Levret  decided  that  nothing  but  delivery 
could  be  uscftil.  By  blending  these  two  works,  Ri^by 
wftei  wittl,  rompilcd  a  treatise  on  the  subject  ;  bui  the 
opinion  now  of  every  judicious  practitioner  is,  that  in 
all  cases  of  flooding  requiring  manual  interference,  that 
onghi  to  eonaiat  In  dettvariog  as  soon  as  it  can  aafb^ 
be  aeoomplishcd.  TUs  is  •  stni)sct  of  very  pecnlisir  ha* 
portance,  and  it  is  necessary  that  the  pmciitioner  makn 
himself  well  acqtiainted  with  the  principles  of  conduct, 
and  act  with  prcni|>t rudf  nnd  ilecision. 

Dr.  Hunter  appeared  also  on  tlve  Eeld  about  the 
same  time;  for  he  came  to  London  in  1741  H<a  ta« 
lents,  his  general  learning,  hia  profoasionai  knowledge^ 
hia  neal  and  indottiy,  together  with  a  good  mnnner, 
Introduced  bira  into  estcneive  practice.  His  ohotetti- 
cal  works  consist  of  the  anatomy  of  the  gravid  menus, 
illustrated  with  very  splendid  pistes,  and  a  descrip- 
tion of  the  retroversion  of  the  womb.  He  added  to 
his  anatomical  lectures  a  few  on  midwifery,  which,  it 
is  iMKh  to  be  fesrsd,  hntr«  dsos  esaentisl  iojiuf  to  tho 
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prorcssion  mi  the  commaaUjr.  Ptlienes  w|»  hit  ad- 
vice in  most  c«se*,  Mid  «i  ■Itnoit  unbounded  reUtncc 

on  tlic  power  of  nature  fornud  the  basis  of  hi*  prac- 
lict;.  That  much  {^oml  apruii)^  ftmn  his  iidmuniiioiis 
to  avoid  irritation,  and  ilie  use  of  atimulams  ii)  natural 
]sbour»  U  unquestionable.  But  it  it  equally  true,  liwt, 
vhcD  aMiMancc  is  neccfwrjt  pttienec  becomes  an- 
otiker  mme  tar  QeKU|{cni  pfuemtiMtiaa*  It  ia  not  ta 
be  credited  hov  nuny  women  and  ebUdren  are  loit  bf 
\oo  v;iL-ai  icIiancL-  <>n  the  power  of  nature,  and  a  rc- 
I>i ditiisiblt;  delay  in  lia\inp  recourse  to  the  assis'.ance 
ot'  an;  and  with  l!ie  liii^licsl  rc5]ii  c:t  lor  ihc  ineniDry 
of  Dr.  Humeri  the  writer  of  this  article  remains  coiio 
Vniced|tkal  hia  authority  contribuiad  ijreatlf  lo  intnK 
dttce  and  anppoit  that  paaaive  condttct  which  ia  too 
eften  pursued  in  protracted  labour.  The  dlrecliona  of 
tlie  lati-  Di .  Oiborn  on  this  subji  cl,  whic  h  sprung;  from 
the  sthoul  of  patience,  caiuuu  be  rtjd  wuliout  as.o- 
nislimcni,  and  ilic  deepest  regret;  and  ihc  ci^nsLMjucticc 
of  ihi»  s>Ki«:m  of  deUy  is  and  must  lie,  that  in  manjr 
in»ianceft,  although  the  child  be  at  kst  expelled,  it  ia 
born  deaidt  and  the  mother  toon  foUowi }  or  tnatru- 
ncBita  are  at  hat  oaed,  when  they  are  leaa  lihely  to 
■ave  both  parties  than  if  thejr  had  been  employed  ear- 
lier, whilst,  in  all,  the  patient  suffers  more  pain  bj  thit 
supine  conduct,  than  ahe  would  liaTe  done  by  more 
vigorous  practice. 

It  anforlunatcly  happens,  that  in  some  instances  the 
pelvia  ia  ao  contracted  or  ilelormedy  that  by  no  arte- 
Ihod  can  a  living  child  be  hroogbt  thraogh  it.  In 
such  cases  four  different  methods  have  been  pnipoied : 
To  open  the  bead,  and  fix  a  hook  or  crotchet  on 
it,  and  then  draw  down  the  child.  To  make  an 

iiicmton  throuf^h  the  skin  and  muaclt:^  into  the  womb, 
and  thus  extract  the  child  olive.  This  is  called  i\\o 
Caaiareao  operation.  Si,  To  divide  the  joining  of  the 
IxNtea  of  the  pelvis  in  front,  and  that  endeavour  lo 
cnlarne  the  cavity  through  which  the  ch^  mint  paia. 
4fA,  To  induce  piemature  labour,   tt  it  not  necettary 

to  ciittr  here  into  any  ciillciil  examination  of  llic  coin- 
paia'.ivc  merits  of  these  diiriiiiii  nitUiods.  It  m;iy 
only  be  observed,  that  the  chief  point  of  ciintrovnsy 
it,  whether  the  crotchet  or  the  Czsarean  opciaiion 
abotttd  be  pfeferrad.  In  this  country  the  former  is 
always  retorted  lo,  when  poaaible»  anid  the  latter  i» 
only  perlbcined  in  emtreme  caaea.  Theae^  it  nay 


therelbre  b«  expectedt  can  seldom  prore  stir  !i  [; 
and,  at  if  the  condition  of  the  patient  were  noi  a  suiB- 
cici.t  source  of  danger,  it  is  seldom  performed  till  she 
ha»  been  some  time  in  labour,  and  perhaps  consider- 
ably exhausted.  This  has  arisen  from  the  saitic  cause 
which  has  been  already  to  atroogly  reprehended.  It 
Burely  may  be  early  aaeertalned  in  auch  catreme  caiea, 
(bat  Ibo  pelvis  is  too  small  to  permit  of  delivery  by 
any  meant  thfough  it  ;  and  dt  kiy,  after  this  is  known, 

is  aildiiii^  to  the  h.iiiird  of  ati  ciperatioii  wiiitli  reijuirea 
no  addiautiiil  risk,  to  rcn  ier  it  lormidubie.  This  delay 
greatly  arisen  from  the  ar^uiiicnts  and  statements 
of  the  late  Dr.  Osborn,  who  maintained  that  no  ease  of 
deformity  so  great  could  occur  as  would  prevent  the 
extraction  of  the  child  by  tlte  cretcheu  lo  proof  of 
this,  he  puhliahed  a  caae  where  the  operation  proved 
«.uece!.sfut  in  tx'r;  nic  ci  nirai  iii)n.  TIu-  r.ilijty  of  his 
rcasoniiij;  was  vcrv  Ay.y  snciwi  hv  the  l.Tc  Dr.  Hanul- 
ton,  w  hiKi  Di\  J  ihiiSlQii  expel  luKulally  pioved,  ti«at 
it  was  impuitsiOic  to  tiring  «  nuitilatcd  cltiid  through 
an  aperture  cut  in  a  piece  of  wood  exactly  of  the  di- 
mension of  the  pelvit  dctcribed  by  Dr.  Oshonit  who 
consequently  moat  have  been  deeeivcd.  It  is  of  great 
importance  to  liumanitr  to  i)av<  ilris  point  ascertained  i 
for,  althuuvrh  every  British  pruciiiioner  prefer*  the  eiot- 
chct  lo  the  Czsarean  operation,  yet,  if  it  be  cuti.  eded 
that  ill  some  caseA  iht:  former  rautiut  be  cinpiovid,  it 
follows  that  in  such  cases  the  aomier  we  resort  to  ihe 
operation,  the  more  likely  it  is  to  be  successful.  It 
haa  almoat  uaiformly  been  fatal  in  this  country,  but 
often  »aacceaaful  on  the  CanlineiU.  Tbia  mutt  ariae 
either  from  itt  being  performed  earlier  there,  or  on 
more  favourable  subjects.  If  in  this  couritry  \vt  per- 
form it  only  on  the  most  deformed  and  uidieaUJiy,  It 
is  our  duly  to  these  sufferers  not  to  increase  their  dan- 
ger by  deia^,  in  the  senseless  expectation  of  being  able 
lo  aceompbab  a  pbyaical  Impoaalbiliiy. 

To  carry  this  sketch  of  the  progress  of  midwifery 

firlher,  nr  I  x'rn'l  :T  Tri  Mir  ;!iscases  ot"  wDinen  and  chil- 
dren, VM;i:.!i  exceed  i;ic  Jiau(s  proper  lo  a  Woik  of  tilis 
kit  ::  1  )  notice  all  the  eminent  wriiers  and  teachers 
of  the  present  day  would  be  impossible,  and  to  make 
a  selection  where  so  many  are.lo  be  fbundi  WOUld  be 
both  difficult  and  invidioua.* 


•  In  noticing  the  riie  aiul  prt«^f!n  of  nlntctric  iricnce  in  the  United  States  of  Amerirn.  we  h»ve  to  mention  with  reii]irf (  the 
nimc  of  Dr  Wdlintn  Shippcn,  »hi»,  iifitr  havinif  etijcycd  the  wlv»nt»jfe«  of  a  m"*l  li(>er»l  meihcai  eiliicaiioii  iti  Europe,  and  s >usly 
I  ill  1 1  d  an  itumy,  surgrry,  and  midwillr)  ,  under  tlic  in)me<liatr  direct  inn  "f  tin-  ci  li  l>rairil  Dr  Willinni  Hunter,  upon  rctui  ninfj  to  his 
nntivc  country,  ^nve  like-  Srsl  public  lectures  ontlie&e  tintnelic*  <if  medical  ^^cicucc  irt  PUII»delpltia,  in  the  year  1763,  and  contiiuieil  for 
many  ye«r<i  to  prjctice  midwil'ery  very  extensively.  His  lecturea  on  Oil*  Mibjrci,  tliiMig^h  few  in  number,  nwy  he  said  lo  bave  embraced 
the  leading  prittciplea  q(  tbe  art,  whkh  he  illuatnUed  oo  a  machine,  probubly  the  firtt  of  the  kind  which  bud  ever  reached  these 

The  acienee  ef  obttetrieaianowoenridered  at  a  necMttty  part  of  medical  edueallon  in  tfitt  aoantiy,  and  is  regularh  and  fully 
mUht  la  the  univenides  and  medical  inalitutinn*  in  the  Unite<l  Slatr<i,  by  priifesiorf  appoinltd  for  that  espreu  purpoie.  Sevc-rai 
interctdnlr  works  on  this  branc  h  of  medical  acienee  have  also  been  puldiiihed  by  practitiunna  iif  retpeelabilily,  tending  much  to  the 
improvemriit  of  an  art,  wliicli  may  be  Jutily  conaidercd  as  CMantial  lo  the  protpcHiy  of  every  coaHaamty.  We  may  b«  tllowcd 
to  state,  iliat  the  treatment  of  puerperal  womrn  generally,  IT  th«  Mlh  of  ■wttalily  are  to  bc  idled  oa,  btt  beea  more  tuoensAiHy 

COIldueteil  in  the  Uni^rd  Sliitcs  llinn  in  Great  Hrilsm. 

In  pror>f  <if  tliia  <»<•  ii  ly  ni -nti'in  'he  iiifunT^ati  )i>  IVom  jn  int  ■lli|'en»  author,  (Dr.  Merriman,)  iliT  on  cx.imiiunc;'  the  bill*  of  mortality 
inLomlon,  it  appran  that  ihc  average  number  of  deaths  in  childbed,  for  tpn  years  toward*  the  cloaeof  the  17th  century,  was  in  the 
prnpr.riion  of  1  lo 39. whila,lorlba  taaw  number  «f  yean,  attheoMtatcaeeniMiterthepKMatecfliluiytitwitenly  intheptopeffb 

tion  of  1  to  106. 

Rut  upon  turning' our  aitcntlon  tn  the  l-'niteil  Stulefi,  '  I  |)  >i  ic-  ihrlv  tn  tlic  "  Stalcni^-nt  of  f)  aths  in  die  Cj'v  and  l.ihpriiM  of 
Pbikulelphiii,'*  fur  llie  i»bt  •  U-vcn  years,  eiidiitg  the  1st  ot  Jaiiii.iry ,  1313,  it  appears  lUal  ihc  number  of  women  dying  in  cbiidhed, 
when  compared  with  tlie  whuV  vumber  of  deaths,  is  only  a«  1  to  419. 

It  most  nolwithMamUng  be  confmed  that,  not  having  the  Ixiiidun  bill  of  Tnniiality  to  refer  to.  there  may  remain  some  uncertainty, 
whether  the  «lea(hsli«Ma piMfrfMnii fever  ar«in'-luded  underihe  head  of  CUMed,  i  »it  cv.-n  ahoaM  that  be  the  eaae»  the  numbe  r  of 
4e«tfaa  undatthe  haadaer  CMfiKadand  Jhicrpervl  Fever,  lakm  cmytiitllg,  and  eccurrto^  lur  the  laat  eleven  ycaia  la  Pfailadclpliu,  ia 
^nfyinthepiepoitiBBef  t  iiilTBb  J. 
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Faet  I.— of  the 


CHAP.  I. 

Q^Me  Gntvid  Vtenu, 

The  first  visible  change  produced  on  the  uterus  and 
ovaria  by  conception,  ii>  increased  vasctilariijr.  Siinul- 
taiiLous  with  tiiis  is  an  augmentation  of  the  bulk,  of 
the  vvuinb,  or  enlargement  of  its  cavity,  and  a  sccrc- 
tion  wiibin  that  cavity.  The  cervix  uteri  is  filled 
With  inurganic  jelly,  wbilst  the  fundus  mad  body  «re 
lined  with  a  cmUii»  ooarittiiig  partly  of  lymph,  and 
partly  of  vesaels.  This  has  been  called  the  membrana 
decidtia,  and  is  formed  before  the  ovum  can  be  de- 
tected in  the  uterus.  WiuM  u  rtccpiaclc  is  thus  pre- 
paring for  the  child,  changes  are  going  on  in  the  ova- 
rium, where  the  ovum  fiist  appears.  This  becomes 
oiore  vascular,  and  at  ooe  part  a  small  vesicle  becomes 
prontiMiiL  The  oklcrior  covering  of  the  ovarium 
•eenna  at  Ibis  pan  to  be  absorbed,  vhilst  the  fimbriat- 
ed eslremfty  of  the  tube  adheres  firmly  over  it,  and 
icecivcs  tlie  vesicle  or  ovum,  as  it  is  cxtricaicd  from 
the  ovarium  surface,  conveyin{»  it  down  inio  the  uie- 
ru!s  ilsclt,  whence  it  is  to  be  developed.  That  part  of 
Ibe  ovarium  whence  the  embryo  has  issued,  undergoes 
cerutn  changes  in  appearance,  forming  a  distinct  sub- 
stance, known  wider  the  name  of  corpus  luteuoi,  tho 
presence  of  which  Is  considered  as  an  indication  of 
conception  liaviiig  at  oni;  period  or  other  taken  place. 
At  a  very  early  sia^^e,  severt-.l  vc.iicles  may  be  dis- 
covered under  tlic  covering  of  the  ovarium,  at  least  the 
writer  has  observed  this  in  two  or  three  instances,  but 
whether  these  be  ova  which  fade,  is  not  determined. 
Tbe  ovum,  from  the  earliest  time  when  it  can  be  ex- 
amined, consists  of  two  vesicles,  one  within  the  other. 
The  innermost  is  much  smaller  ihan  the  outermost, 
but  ia  connected  with  it  al  one  spot.  The  internal 
contains  a  little  transparent  fluid,  and  the  minute  em- 
bryo. The  space  between  the  two  vesicles  is  filled 
with  clear  jelly,  like  the  vhreous  humour  of  the  eye, 
and  the  oute/  surbce  of  the  external  vesicle  is  covered 
with  small  vessels,  which  In  a  short  time  Increase  so 
much  that  they  form  a  distinct  vascular  covering, 
known  under  l)ic  name  of  the  spongy  chorion,  whilst 
the  vcisicle  they  cover  is  called  the  membranous  ciio- 
rioii ;  the  vesicle  within  both  is  called  the  amnion,  and 
the  fluid  it  contains,  and  which  is  in  immediate  con- 
tact with  the  emhiyo^  ia  named  the  liquor  amntt.  For 
a  considerable  time  after  the  ovum  enters  the  uterus, 
the  chorion  and  amnion,  except  at  one  pmnt,  are  far 
distant  from  each  other,  hut  pre»entty  the  amnion  en- 
larges more  rapidly,  so  as  to  fill  the  space  encUncd  by 
the  chorion,  and  the  intervening  jelly  is  absorbed  in 
the  same  proportion.  In  common  language,  the  era- 
btyo  is  said  to  be  within  these  mcrobnuies,  but  anato- 
mists know  well  that  H  is  exterioTf  as  the  bowels  lie 
vriiKout  the  peritoneum  For  it  is  next  to  be  noticed, 
that  at  one  part,  namely,  where  the  embryo  is  situ> 
ated,  a  small  prol'jni;ation  of  both  membranes  is  turn- 
ed inward,  so  as  to  form  a  short  tube,  along  which 
vessels  run  from  the  spongy  chorion  to  the  emUryo, 
and  from  the  embryo  to  the  chorion.  This  prolonga- 
tfoa  b  afterwinta  caUed  the  umbilical  ««fd|  and  tk« 
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passing  vessels  the  umbilical  vessels.  Wlien  the  ovimi 
enters  the  utefus,  it  does  not  pass  down  unconnected 
through  the  lube,  nor  fall  loosely  into  the  uterine  ca- 
vity, but,  arrived  at  the  end  of  the  tube,  and  enteriog 
the  wonab,  it  meets  with  the  decidua  tera,  as  it  has 
been  called,  and  an  latermisture  of  vessels  takes  place 
between  the  chorion  and  dednua,  and  in  proportion  as 
the  ovum  expands  and  fills  the  cavity,  the  decidiii  ex- 
panda  or  grows  with  it;  affording  a  covering,  until  it 
grows  so  large  as  to  fill  the  cavity.  This  expansion  of 
the  decidua  has  received  the  name  of  decidua  reflcxa, 
and  it  becomes  thbnar  and  more  gelatinous  ss  preg. 
nancy  advances.  It  has  been  already  stated,  that  the 
embryo  sends  vessels  which  ramify  over  the  chorion, 
and  part  of  which  there  unite  to  the  decidua  reflcxa  ; 
but  at  that  part  where  they  pass  out  imm  the  embryo, 
they  are  nioie  numerous  than  elsewhere,  and  unite 
with  the  decidua  vera,  and  form  a  thick  vascular  cake 
called  placenta,  which  consisu  thus  of  two  ponioQSi 
one  fiN'med  by  the  womb,  end  one  by  the  ftetastand 
it  serves  as  the  intermedium  between  them,  and  the 
Source  whence  nourishment  is  derived,  and  a  substi- 
tute fur  t!ie  lungs  in  the  fecial  circulation.  To  be 
more  minute  on  this  subject  is' not  ceosfatent  with  the 
plan  of  this  work. 

It  is  uncertain  at  what  lime  the  ovum  enters  tko 
utenu.  Dr.  Uaigbton  could  not  detect  it  in  the  ute* 
ras  of  the  rabbit  earlier  than  from  the  fourth  to  the 
sixth  day.  Now,  in  that  animal  the  pciiod  of  utcro- 
gestauou  is  only  30  days  ,  from  analogy,  wlucn  lioubl- 
less  is  not  to  be  held  as  proof,  one  would  not  expect  to 
find  it  early  in  women,  who  go  so  mueh  longer.  Some 
microscopic  observers  have  supposed  that  they  saw  the 
embryo  eight  days  after  conception;  but,  be  this  as  it 
may,  it  cannot  be  detected  with  the  naked  eye  lor 
much  longer.  It  is  not  probable  that  the  ovum  can 
be  seen  in  the  uterus  until  nearly  three  weeks  after 
conception.  In  an  instance  where  the  concepiiot» 
couid  not  be  less  than  five  weeks,  the  membranes  were 
of  the  size  of  a  small  cbesnut,  and  the  foetus  scarcely 
so  large  as  an  ant.  lo  the  sixth  week  it  is  curved, 
ibrming  a  bulk  like  a  split  pea.  In  the  seventh  as 
large  as  a  bee.  In  the  eighth,  about  the  site  of  an  or> 
dinary  bean.  At  first  the  embryo  consists  merely  of 
two  oval  bodies  jontcd  together,  which  arc  the  rudi- 
ments of  the  head  and  trunk  j  then  the  extremities 
sprout  out  like  buds,  and  the  diflVrcnt  organs  become 
gradually  developed.  At  the  full  time  a  oiale  child 
mbasitres  about  twenqr  incbesi  and  the  averafte  we^ht 
is  seven  pounds. 

At  first,  from  the  increased  weight,  the  uteAis  sob- 
sides  in  the  pelvis,  at  the  same  time  that  the  os  uteri 
becomes  more  circular,  instead  of  transverse,  as  for- 
merly. In  course  of  time,  however,  it  becomes  SO 
large  that  it  can  no  longer  remain  sunk  in  this  situa- 
tion,  but  rises  above  the  brim  of  the  pelvis-  The  time 
at  which  this  happens  must  depend  to  a  certain  degree 
on  the  capacity  ot  the  pilvis,  and  the  enlargement  of 
the  uterus  It  usually  happens  in  the  end  of  the 
fourth  month,  tbat  is,  alter  16  wctks  from  concepiion, 
hut  it  may  be  earlier,  and  is  <jltcn  somewhat  later. 
This  elevation  takes  plact  in  general  rather  suddenly, 
Mid  in  many  cases  tbe  ecnsitlcni  occaaioaed  by  the  m- 
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ing  of  the  aterut  is  very  well  marked,  and  sometime* 
accomp«nied  wiib  fikiniing,  or  hysicrical  sympiomt. 
This  is  confounded  by  many  with  the  motion  of  the 
child  itself^  which  is  felt  about  this  time,  and  the  per- 
•on  is  Mid  now  to  quicken.  It  is  quite  absurd  to  sup- 
pose, tbM  before  this  the  child  u  not  alifCi  and  doet 
not  move.  The  medoM  are  now  feitf  because  the 
child  is  stronger  and  larger,  compared  to  the  quantity 
of  liquor  antnii,  and  the  uterus  is  in  a  more  sensible 
situation.  Lawyers,  however,  who  arc  in  general  bad 
pbjsioh>giaiat  have  decided  that  it  is  murder  to  procure 
abordoD  aftarthe  dme  of  quickening,  but  a  minor  of- 
fence to  do  so  earlier.  If  any  doubts  have  existed  re- 
specting the  existence  of  pregnancy,  th«y  are  at  this  pe- 
riod cleared  up;  for  the  patitrit  liti  S(. If  is  strisi'  l--  of 
the  motion,  and  the  accoucheur,  by  cxanuiiuuu:i  r  x 
jinom.  feels  the  uterus  to  be  heavy,  and  when  [jtcsiLii 
Up  with  the  fiogeritherc  h  perceived  the  mouvcmcnt  dc 
baOUcmtmtS  and  bj  gently  striking  the  under  part  of 
(he  tttenta  ooee  or  twice»  the  foetua  ia  perceived  dia> 
Uncdf  to  move  or  flutter  whhin. 

It  requires  nine  months  lo  bring  the  human  fcEtUS 
to  perfection,  and  experience  teaches  many  women, 
from  particular  feelings,  how  ;  ji;  ..-e  pretty  accurate- 
ly with  regard  to  the  time  when  they  arc  to  be  con- 
fined. When  there  is  no  particular  circumstance  to 
guide  thenii  the  general  way  ia  to  calculate  forty- 
two  wrekfl  from  the  last  period  of  menatraetiont  foitjr 
wf^eks  being  the  term  of  gestation.  Thia deieriBines 
wiituu  ix  iortnight,  and  Itirther  assistance  it  derived 
from  attending  to  the  time  of  quickening.  Many  bring 
forth  before  the  full  time,  but  it  is  rare  to  go  beyond 
the  ordinary  time  ;  but  it  is  certainly  possible  to  do  so. 

Cbiidrea  bom  in  aod  afur  the  sevenUi  mooth  may 
live*  but  the  nearav  they  approach  to  perfeetioa»  the 
more  likely  are  they  to  thrive.  If  they  have  no  hair 
nor  nails,  and  the  skm  be  not  red  about  the  palms  of 
the  hands,  breast,  and  scrotum,  and  if  they  can  neither 
cry  nor  suck,  there  is  no  chance  of  their  living.  In- 
stances,  however,  have  occurred,  where  children  in 

the  sisth  oiooih  have  been  kept  alive,  by  being  led  aod 
kiqpt  wana. 

CHAP.  11.  * 

Of  the  Signt  of  Frepianru- 

Although  some  women  very  early  begm  to  have 
complaints,  or  to  experience  certain  sensations  which 
•pprise  them  oC  cooceptioa  iMving  tak<n  place,  fet 
io  geoeral  the  first  indketion  of  pregnancy  ia  the 

interruption  of  the  menstrual  action.  It  has  been  a 
question  for  discussion  amongst  medical  men,  whether 
the  menses  have  ever  continued  to  appear  regularly 
during  pregnancy,  and,  notwitiistaoding  the  different 
instances  which  have  been  brought  forward  to  the  au< 
thor»  be  ia  atill  convinced  tliat  ue  two  conditiooe  are 
ae  hieoiBpatible  with  each  other,  that  regular  menttro- 
alion  is  inconsistent  wiili  pregnancy.  It  is  placed  be- 
yond alt  doubt,  that  many  women  have  had  periodical 
discharges  during  part  or  the  whole  of  pregnancy  ;  but 
these,  from  the  attendant  circumstances,  are  rather  to 


be  viewed  as  hemorrhages  than  as  a  continuation  of 
the  natural  secretion.  Yet  Baudeloque,  Charobon,  and 
other  respectable  men,  have  told  us  of  instances,  where 
women  did  not  meoatruftte  except  during  gntation.* 

The  bream  veir  early  aympeibiae  with  the  uterua. 
It  ia  not  unusual  for  them  at  first  to  become  a  little 
smaner,  but  by  the  third  month  there  is  an  evident 
cnlii rg(  iiicnt,  and  the  nipple  presently  becomes  sur- 
rouiulcu  with  a  brown  areola.  The  augmcntaiiou  of 
&lzc  is  slower  of  taking  place  in  those  who  are  deltcatc, 
or  who  have  sanguineous  evacuations  from  the  uierua 
during  the  early  months  of  pregnancy.  A  serous  or 
milky  fluid  alao  ie  secreted,  and  either  flows  ftom  the 
nipples,  or  can  be  preaaed  out. 

It  is  not  unusual  for  the  abdomen,  soon  after  con- 
ception, to  become  flatter  than  formerly,  and  continue 
b  J  I'ji  a  monih  or  two,  alter  whicli  it  enlarges.  Ira 
other  instances  it  very  early  increases  in  size,  cbietly 
from  n  distended  state  of  the  bowels.  In  pregnancy 
the  tumour  ia  most  manifest  below  the  amlulictts,  which 
generally  becomes  prominent  towards  the  rixth  month, 
if  not  sooner. 

It  is  poasitde,  but  not  UbU^l,  lui  all  these  sym;)lom» 
lo  appear  in  tlic  virgin  stale,  in  consLt|Uciice  (j1  uic- 
rioe  irritation ;  but  much  more  frequently  they  arise, 
If  MM  from  true  pregnancy,  at  least  from  n  iilighted 
evom,  vf  wltat  baa  been  called  a  ftlse  conception. 
Many  women,  who  have  bad  a  large  family,  when  they 
advance  in  life,  are  liable  to  inflation  of  the  abdo> 
men,  and  irregularity  of  the  menstrual  discharge,  oc- 
casionally accompanied  with  slight  changes  in  the  ap- 
pearance of  the  breasts.  They  are  willing  to  believe 
themselves  not  past  the  age  of  childbearing,  and  fancy 
they  feel  the  motieo  of  the  child  ;  but  it  is  only  wind 
pusbg  along  the  bowels,  and  is  known  to  be  so  by 
shifting  its  place,  and  geaeraily  being  perceived  higher 
than  the  uterus. 

These  signs,  with  the  exi.jt(.;i  u  of  what  have  been 
called  the  disorders  ol  pregnant  notncn,  do,  in  the  mar- 
ried state,  justly  warrant  the  belief  of  the  existence  ol 
pregnancy  ;  but  we  cannot  arrive  at  certainly  until  the 
lime  of  quickening,  or  by  examination  /i«r  vegfeom,  about 
tbatpenod.  Earlier,  even  this  mode  cannot  positively 
decide  the  question,  for  the  womb  may  be  enlarged  by 
other  causes.  Still  it  aflbnia  in  ibe  twfd month  atioog 
presumptive  evidence. 


CHAP.  in. 

Of  the  Ditordm  tneident  tt  the  Pregnant  Stale. 

It  is  not  to  be  expected  that  the  uterus  can  undergo 
the  great  and  active  changes  which  it  experiences  after 
conception,  without  affecting  to  a  greater  or  less  de- 
gree the  whole  frame,  and  particular  organs.  The  ge- 
oetal  aympathy  which  exisu  amongst  the  different  puts 
of  the  body,  as  well  as  the  particular  Infloeoce  which 
individual  systems  and  viscera  exert  on  one  another, 
render  it  impossible  for  One  part  to  have  its  action  ma- 
terially Aivt  cil,  increased,  or  dimiuiahed,  withovt  pro- 
ducing more  extensive  cflecu. 


*  la  these  eaaei^  theaeaedea  of  die  aMMtiualfluid  is  most  probably  rrom  the  eervix  and  the  (nnwdiate  vicinity  of  the  ea  ecerj, 
«thanriie  the  evMm»fai  the  cailyslsgasefpcegesecyi«''Wtowwiiiily  be  detached  andeanicdaway  by  thedisehMge> 
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The  effects  produced  by  the  gravid  Qteras  may  be 
dasstcj  viiak  r  trit  tollowing  heads :  I */»  Those  which 
arise  from  liit  :-ym;>jir,v  nf  [uriimlar  parts  with  the  ute- 
rus, some  of  which  have  their  acuvity  increased,  otbers 
diminisbed.  Examplea  of  ibcs«  we  have  in  the  changea 
produced  oo  the  IweMU  tod  atomacb.  3dt  TtooM  which 
proceed  from  more  general  sympathy,  es  we  aee  ekem- 
piiAcd  in  ihc  nervous  and  va.scular  sysiein».  $dt  Those 
Winch  are  occasioned  chiefly  by  a  mechanical  caunet 
cedema  of  ir  c  icet,  and  s\fcUing  of  ihc  s(  ins,  Few,  if 
aby,oi  these  c fleets,  however,  can  be  said  to  arise  purely 
and  eoiircly  irotn  one  class  of  causes.  They  may  be 
individMatijr  relenble  to  one  or  odier  cbm  chieif  i  but 
the  otntee  tbemeelvet  ere  lo  iaterwoveB  and  mfated  up 
with  one  another,  and  there  are  so  many  reactions,  that 
the  dassidcation  must  be  taken  with  circumspeciion, 
and  a  latitude  allowed. 

From  the  brisk  and  increased  action  which  goes  on 
in  the  uterus,  so  long  aa  gestation  continues,  and  the 
ovam  tbrim»  we  Sttd  that  e  change  lahee  place  in  the 
state  «f  the  blood.  It  does  oot  enunw  en  bfleana- 
tory  itppea  ranee,  but  it  becomes  sizy,  an  effect  not  pe- 
culiar to  pregnancy,  but  produced  by  many  other  local 
irritations.  The  arterial  &ys'eni  is  liki:\n>t;  excited, 
to  that  the  pulse  becotnes  sharper,  sometime  g  stronger, 
and  generally,  in  the  commencement  o(  pregnancy, 
nmble.  The  functioQa  depeodent  on  the  biood-veaaeJe 
•re  aleo  influenced }  aninMrbeat  is  often  increeiodi  the 
depoeition  of  fat,  aiid  perhaps  of  other  constituent  parts 
of  the  frame,  is  either  actually  lessened,  or  the  proceis 
of  absorption  is  Incrests-.  d,  or  boili  of  ilitise  take  place; 
ibr  in  general  liic  female  becomes  thinner.  Yet  there 
is  rather  A  redundancy  than  a  deficiency  of  blood,  for 
plethora  ii  apt  to  exiat  during  pregneocy.  In  many 
caaes  these  •thtu  appear  oafy  in  a  moderste  degree ; 
in  (Khcr  cas«S|  howeveft  tiio  pracDt  u  actually  feverish, 
sle«Ds  almost  none,  and  becomes  extremely  emacbted. 
As  this  condition,  tike  the  other  disorders  of  pregnan- 
cy, arises  from  the  state  of  the  uterus,  it  is  evident  that, 
so  l&ng  I  S  (he  latter  exists,  the  former  must  continue; 
and  all  we  can  do  is*  to  mitigau  what  we  cannot  cure. 
This  la  beet  done  bf  strict  attention  to  the  state  of  die 
bowels*  taking  occasionally  the  saline  Julep,  avoiding 
much  animal  food,  evci7  thing  of  an  irniating  or  heal- 
ing nature,  and  even  abstaining  frnm  all  unnecessary 
quantity  of  the  blandest  liquids,  sleeping  on  a  firm  ma> 
tress,  with  no  more  bed-clothes  than  are  rtquisile,  pro- 
curing a  free  ventilation  of  air,  and  detracting  blopd 
from  the  veins,  if  the  symptoms  do  not  yield  lo  this  fe« 

Simen.  With  regard  to  exercise,  there  has  been  some 
iversiiy  of  opinion ;  but  all  must  agree,  that  where 
there  Is  a  ttndcncy  to  abortion-  tills  must  be  al)M.iIned 
from  altogether,  or  taken  in  g;rcat  moderation,  till  the 
period  ol  danger  be  past.  Where  there  is  no  cause, 
Jiowevcrf  to  ibrbid.  it,  advantage  is  very  evidently  de- 
rived from  reitular,  bat  moderate  exercise,  taken  daily 
to  such  extent  as  does  not  occasion  Gstigoc.  It  is  part- 
ly fmm  the  opportunity  of  taking  such  exercise  with 
faciliiy,  an  1  p  r'ly  from  the  salutary  influence  of  pure 
air  on  (he  whole  frame,  that  many  patients  experience 
great  benefit  from  spending  the  period  of  pregnancy  in 
the  counirjt  although  iacoovenicncea  of  a  dlffereot  na- 
ture may  reanlt  from  this  practice.  The  stomach  and 
bowels  very  early  are  affected  by  pregnancy,  producing 
sickness,  vomit inf^,  heartburn,  fsstidioos  appetite,  cos- 
tivencss,  or  an  uppoiiic  condition  of  the  bowels,  and  a 
train  of  s«cond<>ry  symptoms  ensuing  therefrom.  When 


these  disorders  are  in  &  mnderate  (degree,  little  requires 
to  be  done  ;  and  indeed  ^uine  iulu  of  judgment  have 
reasoned  themselves  into  i  ijclit.  !,  that,  as  they  arise  .na- 
turally from  pregnancy,  we  ought  not  to  be  very  aoli« 
elhmi  io  removing  them.  This  principle,  if  bllowed 
■P)  would  lead  t»  anoat  abaurd  as  well  as  dangerous 
practices  In  medicine,  and.  In  the  present  csm,  would, 
particularly  with  regard  to  cnstivencsr,,  make  us  over- 
look, and  indeed  cnccunaiiMj  n  vtry  decuied  cause  of 
both  distressing  and  funn idaiilr  disease.  Partly  fron» 
the  eflccts  produced  by  the  uterus  itself  ou  the  nervous 
system,  but  atlU  ««■«  decidedly  by  the  state  of  the 
bowela  during  pragBanfift  maity  h^^^rieal  and  aMNBBF 
loas  allbctions  are  produoedt  and  Irregular  md  painful 
actions  excited  in  distant  parts;  md,  froni  the  same 
cause,  the  brain  itself  is  acted  on,  and  a.  dcurminatioa 
of  blood  made  to  li  e  dc^d,  which  produces  hi  vL  PL  head-  * 
achea,  convulsioHs,  or  apoplexy  itself.  We  are  yet  ig< 
norjot  of  much  wiiich  relates  to  the  mutual  reaction  of 
the  oemuaaodaanguiferoua  avatems,  and  perhnpeoivcr* 
look  loo  mueb  the  agency  of  the  spinal  marrow  in 
many  of  those  severe  disorders  of  the  two  syncmi, 
which  have  their  origin  in  the  state  of  the  abdominal  ' 
viscera.  Nothing  tends  more  lu  prevent  thoiC  harass- 
ing  and  often  dangerous  symptoms,  styled  nervous* 
than  rigid  attention  to  the  bowels.  But  experience  and 
observation  have  taught  the  writer,  that  whm  tbeao 
have  actually  uken  j^ice,  particniarljr  if  attended  with 
a  sense  of  fulness  in  the  head,  much  giddiness,  or  hear*, 
ach  of  an  oppressive  kind,  or  any  degree  of  iiuipur,  that 
the  lancet  is  the  mean  chiefly  to  be  trusted.  Fushiuna 
are  not  confined  to  Bond  Street,  but  prevail  as  much 
amongst  physicians  as  milliners .  and  perhaps  the  ppe« 
sent  qrttMnis  to  trust  too  much  to  the  •Beuj  of  por- 
gativeit  and  too  tittle  to  the  effhct  of  blood4etting. 

It  is  not  meant  to  ssy  that  the  common  hysterical 
fits  which  may  attack  women  about  the  early  ptnod 
of  prcj^nancy,  or  at  t|uirki.:nmp,  require  the  liruet,  or 
that  these  fits,  at  any  period,  demand  it,  unless  accpm* 
panied  with  much  plethora.  They  may  be  overcome 
by  purgativeai  light  diet*  and  amtapaamodiea,  aided 
sometimes  by  tonics.  But  there  h  no  fallacy  more 
dangerous  than  the  doctrine,  that  venesection  is  impro- 
per, merely  because  the  complaint  assumes  the  ap- 

jr.irice  of  by ste r!a.  Tiicrc  arc  fcwdisorderi  m  tho 
pregnant  State,  which,  when  severe,  arc  not  relieved  by 
bloedinK,  unless  they  evidently  are  dependent  on  a 
sute  of  debility.  The  very  aickneu  and  vomitlim  of 
pregnant  women  an  best  relieved  by  this  remedf, 
which  suoducs  the  excessive  irritation  of  the  stomach; 
or,  if  it  fiiil,  the  application  of  leeches  lo  the  epigastric  * 
region  is  almost  certainly  beneficial ;  whilst  a  general 
plan  is  followed  for  the  relief  of  a  systematic  coodi« 
lion,  particular  remedies  must  be  eaplojred  ibr  ob- 
▼iating  special  nmp^oms*  thus  beattburn  must  {mre* 
moved  by  antacids,  such  ae  chalk  or  magnesh,  com* 
bined  with  ammonia  or  soda;  flatulent  pains,  by  laxa- 
tives aiKi  carminatives,  or  antispasmodics;  continued 
sickness,  with  bu'.rr  i ,  dy  very  gentle  doses  of  calo- 
mel ;  convulsions,  by  instantaneous  veoescctioQ ;  laiat- 
ing  fits,  by  cool  aiTi  application  of  cold  witert  aiid  the 
uae  of  vofauilea  i  anasarca  depeoding  on  piugiianef,  bf 
the  lancet,  end  aperients,  witli  mild  diuretics.  To  en* 
ter  more  into  the  detail  of  the  different  diseases  of 
pregnancy,  would  swell  this  article  beyond  reasonable 
boui>ds  ;  nor,  is  ii  nrcess  iry,  as  tin-  i^^incral  pririciplca 

of  treatment  have  been  freely  and  without  reaerrp  Iftid 
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It  wttl  wAt  however,  be  prapsff  to  eondod* 
this  pan,  wttlMwt  adverting  u>  •  meetiMiicil  dbeue, 

tvhirh  ^nm[-timr:s  taket  placc  b€twecn  the  third  and 
foui  Lii  liiciiiLli  ui  pregnancy,  and  whicli  known  under 
ibe  n.imc  of  rcirovcrsion  of  Ihe  womb.  It  may  al 
this  period  be  produced  t>y  improper  retention  ot  the 
WHiCt  bf  wbicli  the  biaddcr  is  distended,  the  lower 
pan  of  the  ntem  niMd  and  brauKht  brward,  whilst 
the  appcr  part  te  turned  back,  «nd  thrown  down  be- 
Mvrrn  the  vagina  and  rectum  Ihit  i-  is  quite  a  mis 
lake  to  huppo--c  that  retention  of  unnc  is  the  sole  cause, 
or,  in  many  insta  .1  l-  ,,  murr  tuin  n  iccondary  one,  of  in- 
creasing thiit  di^piuccmciil  which  b«d  begun  to  exist. 
From*  careful  cxaniLiation  of  the  progress  and  sftnp- 
toma  of  thii  diMrder*  th*  wrilar  is  convinced  ihat  fi  e- 
quentljr  it  srlm  from  an  mwlae  degree  of  pmlnpsuit. 
Tlu:  OS  uleri  it»  brou^^ht  lower  and  more  forwar  i  wau  it 
ouj;ht  to  be,  and  the  tundus  lies  back  ii  the  hoUow  ul 
the  ->acnim.  The  uici  u^  ci>largc3  in  this  situation,  and 
the  fundus  atoks  tuwer,  whilst  the  oa  uteri  projects 
■lore  fcrwild)  and  obstructs  (h«  urine.  The  bladder 
boQBinca  dtatAoded,  and  th«  ratroferaion  m  completed 
or  Inereasad  tberebft  if  it  had  already  taken  place,  by 
the  mere  subsidence  of  the  fundus  and  consequent  ele- 
vation ot  the  opposite  end,  the  uterus  (timing  to  a 
greater  or  U  s  -,  c  vi  cnt,  like  a  beam  of  a  balance  on  its 
axis.  A  moderate  degree  of  malposition  producea  in- 
convenience,  chiefly  from  the  pressure  it  occaakMtt  OD 
the  orifico  of  the  bladder,  by  which  the  oriae  csoMt 
he  evacQBted.  This  not  only  occariona  the  itsital  pafai* 
ful  sensations  which  accompany  retention  of  tiritic,  but 
vt  iy  soon  excites  severe  hearing-down  pains,  like  those 
(tf  labour.  Partly  from  liic  lH-  i  t  produced  on  the  lower 
part  of  the  uterus  by  the  distended  bladder,  bulchieBy 
by  the  pressure  of  the  superincumbent  viscera,  occa- 
sioned by  the  oootractkm  of  the  abdominal  nasctest  the 
fondiM  is  imated  lower,  and  the  retreverden  rendered 
more  complete,  and  the  bladder  is  still  tnore  closed  up. 
The  two  prominent  symptoms  then  of  this  complaint 
are,  retention  of  urine,  aiul  bcaring-dt.  ■vm  j/uns.  These 
pains  are  more  dependent  on  the  slate  of  the  bladder 
than  on  the  position  of  the  uteruSi  fbr  thof  are  always 
worst  when  the  bladder  is  fulhui^  or  aaost  inritaied. 
I^t  of  all,  If  the  complaint  be  neglected,  and  the 
hl'iddcr  continues  anrclicved,  inRammation  t  ikf  place, 
and  f^tnerally  proves  fatal.  Our  first  and  great  object, 
thciilore,  ouglit  lobe,  immediately  to  relieve  the  blad- 
der, by  introducing  the  catheter ;  and  a  regular  recourse 
to  this,  keeplDK  the  bowels  open,  and  allaying  irrita* 
tion,  K  necesaerf)  by  o]>iataai  seldom  £tils  in  curing 
the  petieut.  The  best  catheter  to  be  employed  is  the 
gum  one,  and  advantage  may  sometimes  be  derived 
from  allowing  it  to  remain  in  the  bladder,  so  as  to 
kctp  it  con5t:mily  empty  Inr  some  time.  We  have 
been. urged  to  replace  the  uterus  by  pressure,  but  this 
often  b  not  to  b«f  accomplished  without  much  force, 
and  b  tome  eaaea,  is  almest  impracticable.  No  in> 
stance  has  occurred  to  the  writer  where  bad  conse- 
quences followed  from  neplcctinc:  this  attempt,  and 
therefore  he  is  still  inclined  to  adviie  the  more  lenient 
tbougU  slower  mode  of  trusiini,'  (o  the  use  of  the  ca- 
theter, rather  than  using  force  in  endeavouring  to  re- 
place the  womb.  At  the  same  time}  he  has  no  objec- 
tion, after  the  urine  is  drawn  ofT,  to  make  gentle 
BresBure  upwards  on  the  IVindas  titcros,  with  the  hand 
introduce fl  inro  the  vncinn  ;  hut  no  s;roncj  efforts  to 
elevate  are  advisable,  nor,  in  any  case,  ought  the  at- 


tempt to  be  made}  (ill  the  Undder  he  completely 
emptied. 

CHAP.  IV. 

0/  Abertion  and  HcrnQtrhage. 

Whan  the  child  is  enellcd  iA  prenaturelf  as  to  be 
unfit  fiir  living,  tl>e  mother  is  lud  to  sufler  an  abor- 

tic  i  Thi^  i  .  uUvay;  accompanied  with  separation  of 
tnc  ovum,  and  comraction  of  the  womb  itself.  The 
first  is  production  of  discharge  ol  blood,  the  second  of 
pains  analogous  to  those  of  labour.  Sometimes  the  ae« 
paraiion,  and,  in  other  cases,  the  eoMfuctiOBt b  the  irit 
Indicatioo  of  abortion.  If  thii  cfew  afjie  from  anf 
exertion,  fright,  or  any  other  cause  operadng  on  the 
v(  s-^lIs,  and  occasioning  detachment,  the  symptoms 
LciHC  on  unexpectedly,  and  in  general,  the  fim  is  he- 
morrhage. If,  however,  it  proceed  firom  more  latent 
causes,  influencing  the  vitality  of  the  foetus  itself,  we 
usually  observe  certain  precursory  signs,  which  shew 
that  the  embrjw  or  ehiM  is  no  hMgcr  alive.  The 
morning  sickness  ceases,  the  bressts  become  flatter  or 
fall  off  in  size,  the  abdomen  feels  slack,  and  a  sensa- 
tion of  heaviness  is  perceived  in  the  lower  purt  of  it. 
If  the  pati^  riL  jms-  the  time  of  (juickening,  she  now 
feels  motion  no  more.  Any  one  of  these  signs  is  not 
to  be  considered  at  evidence  tlist  abortion  is  inevitable, 
but  when  tbej  are  eonjoiaed}  there  can  be  no  doubt. 

If  the  OTum  he  very  meonsidenible  In  site,  the  aymp« 
toms  attendant  on  abortion  arc  c'li'  f1\  tt.t  of  uterine 
irritation,  accompanied  with  hemorrhiigc,  and  differ  lit- 
tle from  tb'ibe  ut  painful  nMuorrhagk.  Nothing  but 
coaguia  can  be  detected. 

If  the  ovum  be  distinct,  as  u  the  second  BMOtb*  wo 
have  an  attem^  to  coattaet,  pains  more  or  leas  regnhuv 
and  greeted  distntbaaee  of  the  abdominal  viacem,  and 
not  onfrccjucntly  a  tendency  tr  s^nrope. 

When  the  organization  is  more  complete,  and  the 
ovum  larpc-,  in  the  third  month,  wc  have  s.ill  niorc 
distinct  and  regular  pains,  accompanied  with  hemor- 
rhage and  sympathetic  symptoms.  Sometimes  tiic  wa- 
ter is  first  discharged,  then  tim  foetnst  and  last  of  all, 
the  secundlnea ;  in  other  casw,  the  membrsneus  bag 
comp.s  away  entire,  enclosirr^  the  frr'Hs.  an  !  hr'u^i^jng 
along  with  it  the  foetal  posture  ol  ilic  pUcenu.  an-l  pan 
of  tl)c  dccidua;  the  rest  is  afterwards  thrown  off. 

When  farther  advanced,  the  process  resembles  still 
more  nearly  labour,  except  in  being  accompuiied  with 
gmter  discharge. 

When  the  fmtua  is  expelled  in  abortion,  it  ia  usual 
for  the  discharge  to  mitigate,  or  stop  for  a  time,  then  it 
returns,  and  sometimes  with  redoubled  violence,  pre- 
vious to  the  expulsion  of  the  sccundines.  These  ait: 
thrown  olT,  ai  difrercitt  periods,  from  an  hour  to  some 
days,  but  the  general  time  is  witbio  IS  hours. 

The  durattoo  of  the  whole  process,  as  well  as  the 
nature  and  extent  of  the  accompanying  and  sympa- 
thctic  cflTects,  vary  much  indifferent  cases,  and  in  some 
a  portion,  or  the  whole  of  the  stcundines,  is  »o  long  ■ 
retained  as  to  become  putrid,  and  produce  bad  con- 
sequences.  In  general,  aboriioa  is  not  attended  with 
danger,  if  the  constitution  be  not  previously  ruined^  * 
or  the  patient  much  sunk ;  but  repeated  miscaniagea 
ultimately  Impair  the  health,  and  predispose  to  other 
diseases.    Nor  is  the  process  itself  altogether  void  oF 
danger.   Very  lately,  the  author  was  coaauitcd  respect- 
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ing  a  lady  who  had  suffered  a  miscarriage  in  the  second 
monlh,  and  who,  when  he  saw  her,  was  just  expiriag 
from  hemorrhaee>  although  she  had  becD  carefully  and 
zealooaty  ■ttAojM  ky  two  imelUecat  gcntleiMii  from 
the  first. 

A  predisposition  may  be  giveD  to  abortioD  by  tbat 

imperfection  which  takes  pluce  in  the  Uterus  in  ad- 
vanced life.  Repeated  miscarriages  also  not  only  oc- 
casion a  debility  in  the  womb,  but  also,  by  the  {>ower 
of  habit,  five  a  tendency  to  injurious  changes  and  ac- 
tions about  the  same  time  in  future  |iregiiancieB.  Ge- 
neral or  local  debiliq^i  produced,  in  any  ««.ythM  alao  » 
predisposing  efiect,aad  thi>  It  paitieoliny  the  CMe  when 
there  is  a  relative  plethora,  or  greater  quantity  of  blood 
circulating  in  the  vessels  than  their  debilitated  comli- 
tion  can  sustain.  An  absolute  plethora  is  another  fic- 
queot  predisposing  cause,  and  is  generally  contbincd 
with  an  bemorrbtgie  diapoiitieo.  Excessive  irritabUiiy 
of  the  uterine  system,  or  of  the  body  altogether}  rea- 
dert  abortloa  very  apt  to  occur,  end  the  tame  holdt 
true  of  undue  sympathy  between  the  uterus  and  other 
organs.  Some  conditions  of  the  ovum  itself,  too  ob- 
scure to  be  detected,  or  which,  either  from  the  minute- 
ness of  the  part,  or  destruction  of  organization  which 
'  takes  place,  cannot  be  observed,  must  also  be  includ- 
ed. Delicacy  of  the  membrinet,  exceaa&ve  quantity  of 
Uquor  amnii,  dieeated  cordi  or  ptacentn*  ere  enongst 
the  number  of  causes.  The  exciting  causes  are  numer- 
ous, and  vary  in  different  individuals.  One  of  the  roost 
certain  is,  the  death  of  the  child,  arising  fiom  affec- 
tions or  changes  peculiar  to  itself,  or  from  disorders 
and  affections  of  the  mother,  such  as  sudden  and  se- 
TCce  cramp  in  the  stomach  or  bowel«<  Fasaiont  of  the 
mind  have  much  influence  on  the  uteruif  diaordOrui^ 
the  circubtion,  and  causing  rupture  of  the  coonectbig 
vessels,  or  exciting  the  muscular  action  of  the  womb. 
Violent  sensations,  as  sudden  immersion  in  cold  water, 
or  a  large  draught  of  cold  drink,  may  cause  abortion. 
Acrid  medicine,  or  strong  purgatives,  or  the  irritation 
of  piles,  fltc  are  likewise  exciting  causes.  Violent  or 
sudden  exertion,  or  any  effort  beyood  die  aaie  degree* 
wHI  cause  abortion  ;  and  in  those  who  are  pradiaposcd 
to  it,  the  most  iriQing  exciting  causes  are  sufficient. 

Our  object,  in  order  to  prevent  abortion  in  those 
who  arc  not  yet  threatened  with  it,  is  to  counteract,  as 
&r  as  we  can,  the  supposed  predisposing  causes,  and 
avoid  with  care  those  which  are  existing.  As  a  very 
&«t|uent  cause  is  ptetbora,  with  or  without  delicacy  M 
the  veuels  of  the  ovum,  a  prominent  part  of  atten* 
lion  is,  the  sanguiferous  system.  We  lessen  plethora 
by  light  diet,  restriction  in  Ihc  quantity  of  liquids,  lax- 
atives, blood-letting,  and  moderate  gentle  exercise,  if 
that  be  practicable,  on  account  of  the  local  condition. 
Diminution  of  the  quantity  of  sleep,  and  avoiding 
healed  rooms,  and  too  warm  beds,  are  also  proper. 
When  there  is  a  itrooe  prediapasiiion,  every  thing 
which  can  excite  the  action  of  the  uterus,  or  the  acti- 
vity of  the  vessels,  must  be  shunned.  Hence,  in  some 
cases,  it  may  b«  necessary  to  confine  the  pauetil  for 
some  weeks,  or  even  , months,  to  a  recumbent  posture- 
It  is  needless  to  add,  that  ail  stimulants  must  be  ab- 
s«^ed  htm  in  such  cases.  When  the  cold  bath  af^recs 
with  the  patient,  it  is  useful,  by  rendechw  all  the  fuoc* 
tions  more  perfect,  and  lessening  the  risk -of  plethora. 

In  debilitated  habits,  if  the  cold  linth  do  not  pro- 
duce chilUneaa  or  disagreeable  effects,  it  is  ol  great  uti- 
lily.  The  dint  ought  lo  be  neither  m  spering*  ns  to 


continue,  far  less  increase,  weakness  ;  nor,  on  the  other 
hand,  so  full  as  to  produ  c  i  i  l  i  i  c  plethora. 

Extreme  irritability  is  lessened  by  laxatives,  the 
shower  bath,  and,  if  combined  with  debility,  by  the  use 
of  light  infuaion  of  barlt.  If  cooneeted  wiUi  pletbonit 
nt  it  often  is,  venesection  is  the  best  remedy.  The  re- 
peated application  of  leeches  to  the  neig^hboiirI,i i  ,1  , 
the  vayina  is  a  favourite  remedy  with  some  ctiiUiuuiiial 
practitioners.  In  very  nervous  habits,  when  tlieix  is 
uneasiness  in  the  uterine  region,  supposed  to  indicate 
the  existence  of  spasm,  the  te|^  bath,  with  antispas- 
modics, baa.  been  sometimes  of  service,  and  is  certainly 
by  no  means  dangerous. 

When  abortion  is  threatened,  if  we  be  not  assured 
titat  the  child  is  dead,wc  ouf^ht  instantly  to  use  means 
for  stoppinf;  it.  Hiood-letting  is  a  very  |;enera!  remedy, 
and  a  useful  one,  but  it  must  not  be  carried  too  far ;  and 
the  practitioner  ought  to  regulate  his  conduct  by  sci- 
entific principles.  There  are  cbiefiy  two  objects  in 
employing  the  famoet ;  to  lessen  the  activity  of  the  cir- 
culation, and  thereby  dimininh  or  check  henjnrrhr  ,>^e, 
and  stop  the  farther  sei)aration  of  the  ovum  ,  n  l!  to 
abate  irritability. 

Spare  diet,  strict  rest,  cool  air,  trant^uillity  of  mind, 
and  the  other  means  of  lessening  predisposition,  must 
be  rigidly  enforced.  The  application  of  cold  water  to 
the  beeic  and  perineum,  by  means  of  cloths,  b  often 
highly  useful  ;  and  if  the  discharge  be  considerable,  it 
ought  to  be  commanded  by  stuffing  the  vagina.  li 
there  be  any  pain  or  general  uneasiness,  an  opiate  is 
useful ;  and,  indeed,  if  there  be  no  idiosyncrasy  for- 
bidding it,  we  ought  in  general  to  prescribe  it.  When 
there  is  a  continued  but  moderate  dischar^,  or  repeat* 
ed  dischsTges,  the  use  of  a  styptic  injection  is  proper. 

When  we  cannot  prevent  abortion  from  taking  place, 
oar  next  object  is  to  conduct  the  process  to  a  safe  ter- 
mination. The  principal  danger  arises  from  the  los^  of 
blood,  and  therefore  our  chief  attention  ought  to  be 
paid  to  the  prevention  of  this  by  stuffing,  and  the  yttH- 
cious  use  of  cold.  Faintness,  feeling  of  sinking,  or 
actual  syncope,  are  removed  by  cool  air,  smelling  harts* 
horn,  opiates,  and  gentle  cordials.  The  placenta  ought, 
in  general,  to  be  veft  to  come  away  by  the  uterine  ef- 
forts ;  but,  in  the  mean  time,  we  must  guard  against 
hemorrhage  by  stuffing,  or  if  the  discharge  be  consider- 
able, and  the  sccunduies  can  be  brought  away  by  the 
finger  without  irritation,  that  ought  to  be  done. 

When  a  portion  of  the  placenta  remains  and  putre- 
fies, n  febrile  or  hectic  state  is  excited,  the  patient  be- 
comes sick,  and  the  strength  is  much  reduced  both  by 
fever  and  repeated  hemorrhages,  during  the  intervals 
of  which  foetid  matter  is  discharged  from  the  vagina. 
The  lower  part  of  the  belly  is  tumid,  perhaps  tender, 
and  languor  alternates  with  hysterical  symptoms.  If  we 
can  feel  the  portion,  and  easily  extract  it,  this  odgkt  to 
be  done  ;  but  we  must  not  irritate.  Injeciionsof  soluiioiis 
of  sulphate  of  alumine  are  proper,  or  of  strong;  decoc- 
tion of  oak  hark.  The  bowels  are  to  be  krpt  regular, 
the  diet  should  be  light  aad  nourishing  ;  and  the  free 
use  of  fruit  or  vegetable  acid,  with  the  occasional  ex- 
hibition of  opiates,  are  proper.  In  prolonged  cases,  a 
gentle  emetic  may  be  m  service  in  procuring  the  re- 
moval of  the  putrid  mass. 

It  will  be  proper,  in  this  place,  to  notice  those  he- 
morrhages Niliicti  occur  in  the  latter  months  of  preg- 
nancy, and  which  are  attended  with  the  greatest  dan- 
ger both  to  tbe  mother  and  child.  These  hare  born 
LIS 
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divided  into  i  vo  rlasset;  those  arising  from  the  iin> 

EUntation  of  the  placenta  o««r  the  os  uteri,  and  those 
I  which  the  placentt  U  «tUclM4  Ug her  up.  ThU  di- 
idaioa  ia  bjcMy  mper  in  one  latpccw  but  is  n«itii«r 
wfeoor  tiwral,  if  itn  to  rite  to  a  rate  of  practice 
peruliar  to  each  kind.  The  only  ?;  .fc  ml'-  is  a  general 
one,  tha;  no  patient,  in  floodinj?.  can  be  wuti  impuoitjr 
allowed  to  rcm:\iri  unLlcliv  i  red,  after  tlW  itMS  Of  UM 
OS  uteri  will  permit  of  delivery. 

The  firu  attack  of  hemorrhage  ia  in  general  sudden 
•od  ecfCrOt  but  it  toon  ie  auaoendcd,  or  at  least  mo- 
derated. It  oftcD  teltei  place  during  the  night,  and  is 
usually  unattended  with  pain.  'I  li:  tTTr  i  ts  jimtfri'-ed 
by  the  fust  attack  will  depend  on  i  ic  ^ircDv-tli  uii  J  iia- 
bit  of  ilie  patient,  and  the  sevcriiy  ol  '.he  I anioi  rha^je. 
Bjr  a  recurrence  uf  the  discharge,  the  strength  however 
In  everr  ine(nc«  ie  grentlj  f«dttced»  the  piUeM  be. 


comes  pale,  and  llic  pulse  feeble.  At  the  same  lime, 
slight  but  inefficient  pains  are  excited.  The  os  uteri 
becoraet  eoft  and  dilatable,  perhaps  parliallf  dilModr 
•nd  hopee  ere  entertained  tbat  labour  aball  come  on  and 
•afeljr  relietre  the  petient.   Stteh  bopos  are  never  enter* 

tained  by  any  man  who  iindci-^Iands  t'lr  nn.ture  of  tlic 
case,  for  altbougb  one  u;  i  wo  patients  may  tiius  escape 
out  of  many  hundreds,  the  rest  die  undelirered. 

Tbe  plain  and  obvious  practice  to  be  followed  is,  to 
reatrain  the  discharge  by  stuffiiig  the  vagina  until  the 
o«  nteri  beeoncB  dilaubiei  and  then  deiitor  tbe  patient 
by  turning  the  child.  We  thus  do  not  interfere  to  early 
as  to  produce  injurious  irritation  by  harshly  opening 
the  OS  uteri,  nor  do  we,  oi>  Ihc  other  band,  permit  the 
strength  to  be  sunk  to  :i  liazardous  degree.  The  con- 
comitant treatment  must  proceed  on  general  principles.. 


Past  II.  OF  f  A&TURITION. 


CHAP.  I. 
pftie  Cltaai|(l<«f<Mi  ^  Ita^rarv. 

Labour  may  be  dtfuKU  to  be  ilic  rxpulsivc  cfTorts 
made  by  the  uterus  fur  the  birth  of  the  child,  after  it 
baa  acquired  such  a  degree  of  maturity  as  to  give  k  n 
chsoce  of  livug  independeotlj  of  ita  aterine  appen- 

Labours  may  be  t'ividrri  into  seven  rla";';c«; 

Class  I.  Natural  labour  ;  which  rriay  be  defined  to 
be  labour  takinf;  place  at  the  end  of  the  ninth  month 
nf  pregnancy ;  the  child  presenting  the  central  poriioo 
of  the  eagtttal  suture,  and  the  forehead  being  directed 
at  Bnt  loward  tbe  tacro^iliac  tpnpbyaiti  a  due  pro- 
portion esiating  between  the  aise  of  the  head  and  tlie 
Capacity  of  the  pelvis;  the  pains  bein>;  regular  and  ef- 
fective ;  the  process  not  continuing  bt  yond  24  hours, 
•sclcirni  L  12.  and  very  otien  not  for  six  ;  no  mor- 
bui  uticcijoD  itupervening  capable  of  preventing  deli- 
very,  or  endangering  the  iUb  m  the  woman. 

Thia  compreliendt  onif  one  order. 

CiAtt  11.  Pretntture  Itboiir;  or  laboiar  ttkmg  place 

f onsiilf'.rjSly  hrfrire  'he  rnirpletion  of  \hr  usual  period 
of  Utero-gestatiun,  but  yei  uut  so  early  as  necessarily  to 
prevent  the  child  from  survivir.);. 

Thia  comprehends  only  one  order. 

CtAssllI.  Preternatural  labours;  or  thoee  in  wbkh 
Ibn  preteniatioQ  or  poalUon  of  the  child,  i*  diflterent 
firom  tbat  vrbicb  occnra  in  natmal  laboitrt  or  in  which 
the  uterus  contains  a  plurality  of  childreoi  or  mooatert. 

Thia  comprehends  seven  onleni. 

Order  1.  Presentation  tif  ilic  breech. 

Order  2.  Presentation  of  the  infcrlur  extremities. 

Order  3.  Presentation  of  the  superior  extremities. 

Order  4.  Preaentation  of  tbe  backi  belljr,  or  aidea  of 
tbe  cMid. 

Order  5.  Malposition  of  the  head. 

Ordrr  6  Presentation  of  the  funis. 


Order  T.  Plurality  of  children,  or  I 
Ci.Aaa  iV  Tedioua  labour,  or  labour  proiracled  be* 
yond  the  usual  duration  t  tbe  delay  not  caused  by  tho 


Ti  uf  lt',r  rtiild,  and  the  jirocrbs 


of 


hii- 


hmi^  rtwuacd  s>.itcl),  without  (he  use  ut  exiiacitug  in* 
fctrunients,  • 

This  comprehends  two  orders. 

Order  I.  Where  the  delay  proceedt  from  ^ 
perfection  or  irregularity  of  muKolar  action. 

Order  9.  Where  it  it  dependent  principally  on 

merh-dTiir il  imperlinieiil. 

CtA&b  V.  LiUoiiuui  or  instrumental  labour;  Isbour 
which  cannot  be  completed  without  the  use  of  extract- 
ing tostrumcDis,  or  altering  the  proportion  betwixt  tho 
■ke  of  Itaa  child  and  the  capacity  of  the  pcltitk 

Tbit  comprebendt  two  onlert. 

Order  1.  The  cate  admitting  tho  nee  of  toeh  inttfo" 
ments  as  do  not  necessarily  destroy  the  child. 

Order  3.  The  obstacle  to  delivery  being  so  great,  as 
to  n  |uiic  ihat  the  life  of  the  child  tbould  be  eacvlficod 
for  the  safety  of  the  mother. 

Cvata  Vl.  Impracticable  labour;  labour  in  which 
the  child,  even  when  reduced  in  tiae,  cannot  pata 
through  the  peMa. 

This  comprehends  only  one  order. 

C1.ABS  V'll.  Complicated  labour;  labour  attended 
with  some  dangerous  or  trouble  inic  accident  or  dia« 
eaae,  connected  in  particular  instances  with  the  proceta 
of  parturition. 

Thia  conipreheoda  aix  ordera. 

Order  1.  Labonr  eompHcaiml'  irltb  uterine  hofltor* 
rbage. 

Orders.  Labour  complicated  with  hemorrhage  from 
other  organs. 

Order.  3.  Labour  complicated  with  syncope. 

Order  4.  Labour  complicated  with  convulsions. 

Order  5.  Labour  complicated  with  rupture  of  tbe 
tttema. 

Order  0.  Labour  complicated  with  aappreation  of 
urine,  or  rupture  of  tbe  bladder.* 


*  Tha  clsasiflcation  of  labotin  it  arbitrary,  and  varie*  according  to  the  views  or  the  writers  and  tcadhetaof  nUwiCny.  Bandelecqul^ 

i!be  ino*l  cipericfCf d  of  the  French  practllioner*,  »ntl  »ri  aMi  writer,  h»i  the  following  ilivisitm  ; 
1st.  L>«l>-mr»  wliicL  are  »ccompliHlic<l  bv  llic  tfl'irts  uf  naiure  ulune 

SM.  loboaa  which  te^uiie  the  aiiti«uiice.<if  art,  but  wbich  auyr  be  completed  by  the  aid  of  the  hand  alone. 
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ed,  and  attended  witii  a  tense  of  bearing  down,  or  an 

ioToluntaiy  desire  lo  expel  or  strain  with  the  muscles ; 

QfU^Tff  II,  and  this  desire  is  very  oflen  accompanied  with  a  siron{ 

inclination  lo  go  to  stool.     A  perspiration  breaks  out, 

M  Mi^—m^  I  »   Ott  pulse,  which,  during  Ibo  firtt  stage,  beat  railier 

cer^MiWMMWV  more  frBqtteniJy  that  usual,  bacoiMS  ttiU  quicker,  the 

wontan  cemplainaof  being  hot,  and  gMicnUj  the  nMnth 
Th«  intention  of  labour  i«  to  expel  the  child  and  se«  is  parched.  Soon  after  the  conimencemenl  of  thfa 
cumUncb.  For  this  pui  pobc,  the  first  thing  to  be  done  stage,  it  is  u'luul  for  the  liquor  amnii  to  be  discharged, 
by  the  pcucess,  is  to  dilate,  lu  a  sufficient  degree,  the  oa  This  is  often  followed  by  a  short  respite  from  p^in  ; 
uteri,  so  that  the  child  may  pass  throuj^h  it.  The  next  but  presently  the  efforts  are  redoubted.  Sometimes 
point  to  he  it^ned  is,  the  expulsion  of  the  child  itaelt^  there  ia  oe  ceaeatioDi  but  the  pains  immedistel)  become 
and  last  ef  ell  (be  NBial  appendages  are  to  be  thrown  naM  eevere,  md  wtnMf  eifective.  The  perinenoi 
off.  The  proceaa  may  therefore  be  divided  into  tbfee  now  begins  to  be  preatsd  outward,  end  the  letak  M« 
eUijKCs.  The  ficat  atage  is  {;cnerally  the  most  teduMia.  put  upon  the  stretch.  The  proiruaion  of  the  perineum 
It  IS  attended  with  frequent  but  usually  short  pains,  gradually  incrcjseb,  but  it  is  not  constant;  for  when 
which  are  described  as  be  in;:;  sharp,  and  somctimea  so  the  pain  goes  otT,  ihu  head  generally  recedes  a  little, 
severe  as  to  be  cuilcd  cutting  or  ^rindin(^.  They  com-  and  the  perineuni  is  relaxed.  PrcisL-iitly  tlic  head  de- 
mooly  begin  in  the  back,  aiid  extend  toward  tiie  pulMt  acenda  ao  low,  that  the  parts  are  kept  permanently  on 
or  top  of  the  thighs ;  but  there  ie  hi  thii  retpeet  a  greet  the  etretch,  and  the  anus  is  carried  forward.  Then  the 
diterutjr  with  (Uffarem  women,  w  tbn  aemo  woman  at  vertex  pressing  forward,  the  lebia  ere  elongeted,  aod 
AflTcrent  ttmea.  Samctimea  the  pain  It  felt  chiefly  or  the  orifice  of  the  vagina  dilated.  The  perineuat  ie 
en(ircly  in  \hc  abdomen,  the  bi^ck  bein^  not  at  all  af-  very  thlii,  much  stretched,  and  spread  over  the  head  of 
fected  during  lUis  stage  ;  and  it  is  tjcnerally  observed,  the  child.  As  the  head  passes  out,  the  perineum 
that  such  pains  are  not  io  efftctive  as  those  which  af-  goes  back  over  the  forehead,  bccomiiis;  lurrowcr,  but 
feet  the  back.  Or  the  pain  pruduced  by  the  contrac-  atill  more  distended  laterally.  If  the  perineu«»  uid 
tionof  the  womb  mej  he  felt  in  the  uterine  region;  not  more  iMekward  as  the  head  moved  forward,  it 
•ndwheoUgoeeoir,  mejrbeeaeccededby  adietreaaing  would  run  n  greeter  risk  of  being  torn;  and  iiideed> 
ecbin^  in  the  heck.  In  these  cases,  the  pain  is  eonfin.  even  in  the  most  regularly  conducted  labour,  a  part  oC 
cd  to  the  small  of  the  back  and  upper  pit  t  uf  Mu:  s:i  It  \^  iftcii  rem.  D<  Uvery  of  the  head  is  accomplished 
crum,and  tscitlier  of  a  dull  achin(f  kinJ,  or  sharp  and  wiiti  very  severe  »uffcrlii><  ;  but  immediately  alicrwards 
ecutcaii'l,  iri  some  instances,  is  aticndrd  with  a  consi-  the  wonun  feels  easy,  and  free  from  pain.  In  a  very 
dcieble  deg;rcc  of  sickness,  or  tendency  to  syncope,  little  time,  however,  the  uierub  aj^am  acn,  and  the  rest 
Tlwaost  regular  manner  of  attack,  is  for  pains  to  be  of  the  Child  it  expelled,  which  completes  the  se«gild 
at  first  Gon&ned  to  the  back,  descendiog  lower  de-  atage  of  labonr.  The  expulsion  of  the  bodr  ia  genn> 
grees,  and  eateoding  round  to  the  belljr,  pubia,  or  top  rally  accomplished  very  easily  and  quickly  ;  but  eome* 
and  f  rc  juri  of  the  thijjhs,  and  |i;radually  stretching  Umes  the  woman  suffers  several  oih,'  and  forcing 
do»vn  the  bjck  pirt  of  the  thi>;hs,  the  forepart  beconi-  pains  before  the  shoulder*  are  exptlli  1.  I  iic  binh  af 
iiiu:  easy  :  ore jsion.iliy  <  Uin;li  ;il  >:ii  is  4ff'ccted.  At  the  child  is  succcctlcd,  after  a  shor;  c  Uni,  by  a  very 
this  time,  also,  one  of  the  lega  IS  Hometimes  affected  With  alight  degree  of  p^in.  which  ia  consequent  to  that  con- 
cramp.  The  duration  of  each  pain  is  variable.  At  tnetioo  which  is  necessary  for  tlw  eapulsion  of  the  pla- 
firat  it  ia  very  ahort«  not  lasting  above  half  a  minute,  eenta.  Thia  expuluon  ia  iecanipanied  and  preceded 
fierbaps  not  eo  lonf^t  but  by  degreea  it  remaim  longer,  by  a  sHi^ht  discharge  of  blood,  which  ie  continuodt  bnt 
atir!  ^(  cnmc  more  «?vere.    The  aggravation,  however,  in  dccreasinic  (juantity,  Ibr  a  few  daj%inildor  the  namn 

tiut  unil orm  ;  lor  sometimes,  in  the  middle  of  the  of  the  red  lochia, 

stiifit  ,  Tlir  pains  are  shorter  and  more  triflio}?  th^n  in  I  lie  existence  and  progress  of  labour,  and  ihc  ma?i- 

libc  former  part  of  it.    During  the  intermission  of  the  ncr  in  which  t'le  child  is  placed,  arc  ascertained  by  cx- 

peins  the  woman  is  aomeiimea  very  drowsy,  but  at  amination  /trr  vaginam. 

othertimea  it  particniarljr  irritable  and  watchful.   The  Before  labour  beginttibeoenietiie  gcnerall/  cloaed, 

pnineare'  early  attended  with  a  deaiie  to  grasp  or  held  and  directed  backwards  towards  the  sacrum.  When 

by  the  nearcsi  objcct,and  at  the  same  time  the  cheeks  wc  ejc  nninf,  in  ihc  comTnencemcnt  of  labour,  the  oe 

become  f!  ushcd,  and  the  colour  increases  with  the  scve-  uien  ih  t  i  '>e  scju^ni  lor  ueai-  the  sacrum,  at  the  back 

rity  of  the  f)ai:i.    The  os  uteri  being  considerably  dila-  part  ol  clic  pelvis,  wliilst  between  that  spot  and  the 

ted,  the  second  stage  begins.   The  paiaa  become  diffe-  pubis  we  can  pass  the  finger  along  the  Core  part  of  the 

iwnCt  iber  are  feh  lower  doiwn,  they  em  nMwe  pmNraei*  cervix  nteri.  On  thia  the  prnMnunf  part  of  the  child 


9ril  liahanH  which  cannot  he  aeaeMplMied  wiiheat  the  aid  ef  htiuwwnia  t  or  in  wMeh  itlsuscAiltacfnpkw  them. 
Tb«  cUadlBstine  sdopted  in  the  leelMres  en  MidwUby  ialha  UUvenity  oT  Peiinqrlvan]%ia  that  «r  SondBe,  improved  by  Haiaillen 
nMlDemnan,  vta. 

t«i.  Yfaiural  labotir,  where  the  hesd  presents,  and  the  child  is  expelled  by  the  natural  rMwna. 

3nd.  Difficiih  labour,  where  the  head  presents,  but  the  binh  is  uncoininonly  protracted,  or  requires  the  interposition  of  art. 
3t^.  Preternatural  labour,  when  any  other  part  titan  the  head  first  present*. 

4*h.  Anomaloua  oreoeqilex  labearvineludiag  those  ancadcd  whh  h»norrhaee  i  with  cenvulaonst  wtm  tbcm  ia  a  plurality  of 
«h>klre» ;  or  where  die  fealia  nebttodla  preatMa  balhre  the  eldldp-4e  whiah  amy  be  added,  UbeuBatteeded  wtlh  nptes^  et  lafoi- 
^oisof  theMlrtus. 

■Mfe «t  thalfam  Int ekmaaadait  «r  diliiiattinto  OMkrVtWeb iKb  Baaeaamy teennnBtMa  hew 
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restti  to  that  in  natural  labour  it  assumes  totnewhat  tii« 
sK&pe  of  the  head  {  and,  for  tiJb  mkA  of  dUtiaetioii,  we 
bIuII  call  it  the  tamour. 

In  bonic,  ifis  so  firmly  applied  to  the  hciJ,  and  so 
tense,  tli.it  a  Mi])crri.iical  ot)si:rvcr  would  lake  n  tl»r  liie 
head  itscff.  In  this  ca^c  tlic  labour  olien  lini^critii;. 
This  tumour,  or  ponioo  of  the  uterus,  it  broad  in  the 
beginning  of  labour,  but  becomes  narrower  as  the  os 
weii  diiatea,  uDlil  at  laat  it  ta  compleieljr  effaced,  the 
heed  either  naked,  or  covered  by  the  membranes  (hs> 

CUpyin;;  the  vagina.  The  tn"  nn'ti  tif  t'lis  ;in-j,):, 
the  uterus,  tiicrtforc,  as  well  as  tlic  cxaiiiiuaUuii  i>l  Liic 
OS  Uteri,  will  strvc  to  asccrtaiti  the  state  ot"  the  lahoitr. 
The  prolrusiou  of  the  membranes,  and  discharge  ut 
the  liquor  HRiMi)  ought  to  bear  a  certain  relation  to 
the  advuieeneot  of  labour.  WhUat  the  os  uteri  ia 
begbioing  to  dilate,  the  membnnes  have  Ihtle  tensioo ) 
they  scarcely  protrude  through  the  os  uttii,  until  it 
be  considerably  opened.  But  in  proportion  as  the  di- 
latation advance?,  and  the  pains  l)ecomc  of  the  press- 
ing kind,  the  membranes  are  rendered  more  tense, 
prutruding  doriog  •  pain,  and  becoming  eiaek  and  re- 
ceding when  it  goea  off.  In  the  first  stage  of  tabontv 
the  bead  will  be  found  placed  obliquely  along  tbe 
upper  part  of  the  pelvis,  with  the  vertex  directed  to- 
ward one  of  the  acctabula.  The  finger  can  easily  as- 
certain the  sagittal,  and  afterwards  the  Ianiboid#l  su- 
ture;  th«  central  poiti^of  the  sagittal  suture  is  the 
point  from  which  we  set  out,  and,  if  the  finger  bo 
reediljr  led  to  the  angle  formed  by  the  poaUrior  edgea 
of  tbe  perietal  bones,  we  may  be  anre  that  the  presen- 
tation is  favourable.  If,  on  the  other  hand,  wc  can 
feel  the  anterior  fontanelle,  the  vertex  is  generally  di- 
rected to  the  sacro  iliac  articulation.  When  the  pel- 
vis i»  well  formed,  and  the  cranium  of  due  size,  the 
head  may  comraoaljr  be  felt  in  every  stage  of  la- 
bour i  but  there  are  caaea  in  which,  even  although  the 
pelvie  be  ample,  it  ta  not  easily  touched  for  aosne 
time. 

When  the  vertex  comes  to  present  at  the  orifice  of 
the  vagina,  or  passes  a  lino  drawn  from  the  under  edge 
01  the  symphysis  pubis  back  (o  the  aacrum,  the  peri- 
neum and  skin  near  the  tuberontiei  of  the  iackia  be- 
come full,  aa  if  awelled,  but  not  tenae.  This  at  first 
proceed*  from  relaxation  of  the  moaclea,  and  aome  de- 
gree of  descent  of  the  vagina  and  rectum.  Wiicnever 
this  is  felt,  wc  may  be  sure  that  the  head  is  dcst  end- 
ing; but  akhou^jh  a  fc.v  pains  may  distend  the  peri- 
neum, it  may  yet  be  some  hours  before  this  takes 
place,  the  pains  for  all  that  time  appearing  to  produce 
very  little  effect,  although  the  pehria  be  well  formed. 
Should  the  perinettiB 'become  stretched,  and  the  anus 
be  carried  forward  a  little  during  tlie  pain,  we  may 
expect  that  delivery  is  at  hand.  If  the  patient  have 
already  bom  children,  the  child  is  sometimes  delivered 
witbuia  few  minutes  after  the  perineum  is  iirst  fclt'to 
become  full. 

It  ta  immaterial  in  what  poature  the  patient  place 
herself  daring  the  first  stage  of  labour ;  bat  in  the  se- 
cond stage,  when  delivery  is  approaching,  it  is  pro- 
per that  she  be  placed  on  lier  sid<j,  and  it  is  usual  for 
her  to  lie  on  her  left  side,  as  this  eiialjles  the  practi- 
tioner to  u&c  his  nght  hand.  1  he  knees  are  a  ttuic 
draWH  up,  and  generally  nt  this  time  kept  separate  by 
meanaof  a  amall  pillow  placed  between  them.  Many 
womrn  wish  to  have  their  feet  aupported,  or  pixaaed 
i^aiuat  by  an  aasiitam^  aod  it  is  custoniarr  to  give  her 


a  towel  to  gnup  io  ber  hand.  This  is  either  held  by 
the  nurse,  or  Aatened  to  the  bed-peat.  We  must 
however  be  eateful  that  these  contrivances  do  not  en- 
courage the  woman  to  make  too  strong,'  efforts  to  bear 
down.  When  the  patient  is  in  bed,  it  is  proper  to 
have  a  soft  \.  d/rn  cloth  applied  to  the  external  parts, 
in  order  to  absorb  auy  mucus  or  water  that  may  be 
discharged — and  this  is  to  be  removed  when  it  is  wet. 
Attempt*  u»  dilate  the  oe  men  or  the  vagina  io  nota* 
tat  labour,  sad  the  applicatioo  of  unctuous  substabces 
to  lubricate  the  parts,  arc  now  very  properly  abandon- 
ed by  well  instructed  practitioners.  Tne  membranes 
ouglit  generally  to  be  allowed  to  burst  by  the  efforts 
of  the  uterus  alone,  for  this  is  the  regular  course  of 
nature,  and  a  premttun  evacuation  of  the  water  either 
diaordera  the  proeais  and  ratasd*  the  labour,  or,  if  it 
•ceelevBte  the  laboar,  it  renders  it  more  painfol.  We 
cannot,  however,  go  the  length  of  some,  who  say,  that 
the  artificial  evacuation  of  tne  water  is  always  burtlul ; 
for  there  are  circumstances  in  which  U  may  be  allow* 
abie  and  beneficial. 

Examination  ought,  in  the  first  stage  of  labour,  to 
be  practised  aeUoa  ;  but,  in  the  secood  stage,  ire  must 
have  recourse  to  it  more  frequently  i  amT  when  the 
pains  are  becoming  stronger,  and  the  bead  adtraodiigt 
we  must  not  leave  the  bedside. 

As  the  faeces  are  generally  passed  at  this  time  in- 
voluntarily, a  soft  cloth  is  to  be  laid  on  the  penneum  ; 
aitd  when  the  second  stage  nf  labour  is  drawing  to  a 
Gonciuaion,  the  hand  is  u>  be  placed  on  this,  in  order 
10  prevent  the  rapid  delivery  of  the  head,  and  the  eoo- 
sequent  laceration  of  tbe  perineum.  This  is  a  point  of 
very  great  importance,  and  which  requires  to  be  care- 
luily  considered  by  the  pi actitioticr. 

I'tic  last  advice  to  be  given  respecting  this  stage  of 
labour  is,  that  as  we  retard  rather  than  encourage  the 
expulsion  of  the  head,  so  we  are  not  to  accelerate  the 
delivery  of  the  body. 

The  child  being  bom,  a  ligature  is  to  be  applied 
on  tbe  cord  very  near  the  navel,  and  another  about 
two  inches  nearer  the  placenta.  It  is  then  to  be  divided 
betwixt  them,  and  the  child  removed.  The  hand  is 
next  to  be  placed  on  the  belly,  to  ascertain  that  there 
be  not  a  secood  child,  and  the  finger  may,  for  the  aaran 
purpose,  be  slid  gently  Amg  the  cord  to  the  oa  uteri. 
The  hand  of  an  assisunt  should  be  applied  on  the  ab* 
domen,  and  gently  pressed  on  the  uterus,  which  may 
excite  it  to  action,  and  prevent  torpor.  It  the  pla- 
centa be  not  expelled  soon,  the  uterine  region  may  be 
rubbed  with  the  hand,  to  excite  the  contraction  of  the 
womb.  Immediately  after  the  eapqlaion  of  the  child 
there  is  often  a  copseus  evacustkm  of  water,  which  le 
aomsiimcs  mistaken  by  the  woman  for  a  discharge  of 
Mood.  But  hemorrhage  never  takes  place  so  instanta- 
neously, in  such  qudiuity.  It  is  generslly  a  minute  or 
iMu,  sometimes  much  longer,  before  flooding  comes  oo. 
Against  the  occurrence  of  thisj,  we  are  to  be  on  our 
guard. 

Soon  after  the  birth  of  the  child,  the  placenta  is  ex- 
pelled, and  this  process  is  accompanied  by  a  trifling  dis.. 
charge  of  blood  and  a  little  pain.  However,  ii  some- 
times iKi|<peii3  that  it  is  rctainrd,  and  the  retention 
may  or  luiiy  not  be  complicated  with  flooding.  If 
it  be,  all  arc  agreed  on  the  propriety  of  iniroduciog 
the  hand  firat  to  excite  tbe  uterus,  and  then  to  extract 
the  placenta.  But  If  their  be  no  flooding,  many,  from 
a  fiudfiil  conceit  of  the  powers  of  nature,  are  for  do< 
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ing  nothing.  It  is  warrantable  and  proper  to  cx'ract 
fe^CTtireiy  at  the  end  oS  so  hour,  if  it  be  still  re- 

b .  M«f)r  iaaUmce»  but  more  pMticuJarijr  of  tedi< 
am  Mbottr»  tnd  in  (hoae  cue*  mhtn  ibm  bu  been 

Ih*  Binallest  indication  of  irregular  or  spasmodic  ac- 
tion of  the  womb,  it  is  iudi»pcn»able  tliat  wc  repeated* 
ly  lisi  [  [lain  that  do  hemorrhage  has  takcD  place;  and 
this  uugiit  not  to  be  neglected,  even  after  the  placenta 
has  been  naturally  expelled.  Wbotbcr  the  placenta  be 
vetaioed  or  Uwown  off,  tho  ttoaiiMnt  k  tbe  uaiOt 
■ameiy,  to  ncilo  tbo  regvitr  coiMraction  of  tbo  olo- 
line  fibres.  This  is  without  loss  of  time  to  be  done,  by 
introducing  tbe  hand  into  the  uterusi  when*  in  almost 
evLiy  jiislance,  it  will  be  found  that  a  circular  or 
spasmoJic  contra<\iioa  has  taken  place.  This  ia  to  be 
gently  dilated  with  the  hand,  which  is  lo  be  niOtod 
GODtuuljr  or  presied  Itghilj  against  tbe  interior  tor* 
lecot  10  to  osdte  vjuveraal  action  j  nor  is  h  to  he 
withdrawn  till  that  be  accomplished  Tf  the  placenta 
be  still  retained,  it  is  to  be  circtully  brought  down 
through  the  contractu  ji  m^o  the  inferior  j  an  t  f  the 
womb,  when  it  may  be  left  so  long  as  the  spasna  re- 
mains. Pressing  on  the  abdomen,  particularly  over 
the  uienta,  and  genilf  grMiiiDg  of  tbe  womb,  thnrngb 
(be  nbdemiiial  poritioii,  teade  to  tecite  action,  whilsl 
the  exhibition  of  a  full  dose  of  laudanum  contribtjtcs 
to  allay  the  spasm.  The  strength  is  in  the  mean  time 
to  'jc  snpiiortcd  by  stimulants;  and  when  tbe  attack 
has  been  severe,  by  the  aedulous  tise  of  light  nourish* 
naent.  We  must  not,  bowevery  cany  the  cordial  plan 
too  fir,  there  if  in  lucb  caeea  •  propoMitjr  to  inflamr 
amiim  of  tbe  womb  after  wards. 


CHAP.  UI. 
Of  PretMtture  Xetoiir. 

When  labour  is  established,  it  is  to  be  condtjcted 
much  in  the  same  way  with  partiinLi.:-!  :t   U-.c  r>ii| 
time ;  but  the  following  obserrations  will  not  be  im- 
proper.   The  patient  must  avoid  much  motion,  lest 
bemorrlmgo  be  excited.  Frequent  examination  and 
vmj  inrhatiott  are  hurtful,  bjr  retarding  the  process, 
and  tending   to  produce   spasmodic   contraction.  If 
this  contraction  take  place,  marked  by  paroxyms  of 
pain,  icfciicd  to  the  belly  or  pubis,  Utile  or  no  effect 
being  produced  on  the  os  uteri,  a  Ml  dose  of  tincture 
of  opium  should  be  j^veu,  after  the  admioistnidoii  d 
a  cljater.  Severe  i»in8i  irftb  premature  effbrta  to  bear 
down  end  a  rigid  elate  of  tlie  oe  uteri,  require  vene- 
section,  and  afterwards  an  opiate.    The  dL-llvery  of 
the  child  is  to  be  retarded  rather  than  accelerated  in 
the  last  stage,  that  the  uteius  may  contract  on  the  pla- 
centa.   This  is  farther  assisted  by  rubbing  gently  the 
uterine  region  after  deUverf.   If  the  placenta  be  long 
retained,  or  hemorrltage  come  on,  the  hand  ia  to  be 
gently  introduced  into  the  ulerua,  and  preaaed  on  the 
placenta  to  excite  the  fibres  to  tlirow  it  off.  We 
should  not  rashly  attempt  to  remove  it,  for  we  are  apt 
to  tear  it  ;   neither  are    we  to  pull  the  cord,  for  it  is 
easily   broken,    in  those  cases  where  premature  la- 
bour is  connected  with  redundance  of  liquor  amnii, 
it  ie  uaeful  to  introduce  the  hand  immediately  on  tbo 
ddUvery  of  the  child*  for  the  iriacenta  ia  apt  to  be  re* 
tiined  by  irregular  coDlnetioD.  We  do  not  iMtaiM^ 


extract  the  piacciita,  but  it  is  desirable  to  get  the 
hand  tu  coiHaci  with  it  before  the  circular  fibres  coiw 
tract.  Great  attention  is  to  be  paid  to  the  patient  for 
aome  days  alter  deliTery,  aa  abe  ia  iial>le  to  a  febrile 
affeetiao,  which  naay  be  either  «f  tbe  inflammatory 
type,  or  of  tbe  nature  of  weed,  to  be  afterwarda  notieed. 


CHAP.  IV. 
Order  firati 

Thr  breed-,  diilinf^ uishcd  by  its  size  and  fleshy 
feel,  by  the  tuberocity  of  tbe  ischia,  the  shape  of  ihe 
lUmn,  tbe  sulcus  between  the  thighs,  the  parts  of  ge- 
neration^ and  by  tbe  diacbarge  of  meconium,  which 
very  often  takea  place  in  the  progreM  of  labour.  Af- 
tcr  the  breech  has  ricsccndcil  i^oine  way  into  the  pcN 
vis,  the  in(cgumci)t8  may  become  icnsc  or  s\'.tlkt|,  so 
as  to  make  it  resemble  the  head.  JJdoic  tlic  mem- 
branes burst,  the  presentation  is  usually  very  mobile, 
and  bounds  up  readily  from  the  finger,  but  in  some 
inttancea  it  ia  firnn  the  firat  finnly  preeaed  down  In  tte 
pelvis,  and  fidt  tiirough  the  utettn  very .  much  re- 
sembling the  head 

Many  have  advuied,  ihit  whcu  the  l)teet;li  present- 
ed, the  feet  should  be  brouij^ht  down  lirat ;  but  ilia  es- 
tablished practice  now  is,  when  tbe  pelvis  is  troll 
formed,  and  other  circumstances  require  speedy  de- 
livery, to  allow  tbe  breech  to  be  expelled  wiihooC  any 
IntericrBnee,  undl  it  haa  paiaed  the  exteroal  parta. 

Order  Second. 

Presentation  of  the  feet  is  known,  by  there  being  no 
rounded  tumour  formed  by  tbe  lower  part  tS  the  ute- 
rus. The  membranea  alao  protrude  in  a  more  elon* 
gated  form  than  when  the  liead  or  breech  present. 
The  presenting  part,  when  touched  during  the  remis- 
sion of  the  pain,  is  found  to  be  small,  and  affords  no 
restsunce  to  the  finger.  When  the  membranes  break, 
we  may  discover  the  shape  of  the  toes  and  heel,  and 
tbe  aruculation  at  the  ankle.  Sometimes  both  the  feet 
and  the  braeeb  preaent  Two  circumataneea  caotri> 
bute  to  an  eaay  ddlvery ;  Jtru,  That  the  toes  be  turn- 
ed to  the  saero^iliac  junction  of  the  mother ;  and  «r- 
eondly.  That  bjili  !Vct  come  down  together.  The'" 
best  practice  is,  to  avoid  rupturing  the  membranes  till 
the  OS  uteri  be  sufficiently  dilated ;  then  we  grasp  both 
feet  and  bring  them  into  the  vagina ;  or,  if  both  preaott 
together  at  the  oa  uteri,  we  may  allow  them  to  come 
dotrn  maadatad. 

Order  Third. 

When  the  shoulder  or  arm  presents,  the  case  has 
the  general  character  of  preternatural  presentations. 
Tbe  round  tumour*  formed  by  the  head  in  natural  !»• 
bear,  ia  abaent,  whilst  we  can  ascertain  the  shape  and 
connection  of  the  arm  and  shoulder.  A  slioultlcr  pie- 
sentation  can  only  be  confounded  with  tliat  of  the 
breech.  But,  in  the  former  case,  the  shape  of  the  sca- 
pula, the  ribs,  tbe  aharpoess  of  the  shouldcr-joiot,  aud 
Ihe  direction  of  the  homcroa,  together  with  our  often 
feeling  in  our  esamioation  either  the  hand  or  necfc» 
will  be  diaiinguiahing  tnarka.  In  the  latter,  tbe  round- 
er flMfC  and  giMterflnuMia  of  the  iicbium,  the  aiie 
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of  the  thigh,  Us  direction  upwards,  and  its  lyinj»  in 
contact  with  the  soft  >  lly,  the  s,>inc  of  the  ilium,  the 
partt  of  gentiiMiiii,  the  size  of  the  tuberosity  of  the 
iscbiuDii  and  the  general  shape  of  the  back  pans  of 
the  pelf  is,  eoMrlbntc  wUb  certainif  to  amrtiia  ihe 
Mtun  titht  cm- 
Ill  moat  catet  where  tbe  aaperiiar  estremMea  pre* 
sent,  the  feet  of  the  child  are  found  in  the  fore  part  of 
the  uterus,  toward  the  navel  of  the  mother.  Bui  their 
situation  may  be  known  by  examining  the  presentation. 

^yit  should  be  careful  ixit  to  rupture  tlie  membranes 
prematurelf  i  and  more  effcctuailjr  to  preserve  them 
entire,  we  muit  pteveni  cseMiooi  or  mncli  motion  on 
the  part  of  the  mother.  Aa  toon  as  the  oa  uteri  it 
sof^,  and  easily  rrilatable,  (be  hand  should  be  intro* 
duccd  sbwiy  into  the  vagina,  the  o»  uteri  t^ently  di- 
lated, and  the  membranes  ruptured.  The  hand  is  then 
immediately  to  be  carric-d  into  the  uterus,  and  upwards 
till  Ihe  feet  are  found.  Both  feet  are  to  be  grasped 
Iwtwist  our  fingers,  and  brought  down  into  the  veglne, 
talitog  care  ilwt  the  toes  are  tamed  to  the  becli  «f  the 
mother.  Tbe  ceoMining  Mepa  hare  been  alraadf  de> 
scribed. 

But  if  the  water  have  been  lr  ;ii;  evacuated,  then  the 
fibres  of  the  uterus  contract  stroHi^ly  on  the  child,  the 
Jtretentatioo  it  forced  6rmly  down,  and  the  whole  body 
It  compressed  so  much,  that  tbe  circulaikm  in  tbe  cord 
b  fireqoeatljr  impeded,  and,  if  the  laboarbe  proirecMd, 
the  child  may  be  killed.  This  is  a  very  troublesome 
case,  and  requires  great  caution.  .  If  the  pains  be  fre- 
queni  iri  !  the  contraction  strong,  then  all  attempts  to 
introduce  tbe  haitd,  and  turn  the  child,  must  not  only 
produce  great  agony,  but,  if  obstinately  persisted  in, 
nay  tear  the  nteras  ftom  the  Tsgioa,  or  lacerate  its  cer> 
▼ix  or  body.  Co|Moas  blood«Tetting  eenamly  has  a 
power  in  many  cases  of  rendermg  tomiog  easy.  II  the 
patient  be  restless  and  feverish,  or  the  part  rigid,  it  is 
to  a  ctrtain  extent  necessary  ar  J  |ki  per,  and  ought  to 
precede  an  opiate  ;  but  if  these  sutes  du  not  exist,  we 
shall  generally  succeed,  by  at  once  giving  a  powerful 
dose  of  tincture  of  opium,  not  less  than  sixty  or  eighty 
drops.  Previous  to  thn,  the  bladder  is  to  be  emptied, 
lest  it  should  be  ruptvrod  during  theoponiio«$  and, 
ir  necessary,  a  clyster  !•  to  he  admiidstered.  Tbe  pa. 
tient  is  then  to  be  lift,  if  possible,  at  rt  st.  S<  meiimes 
in  half  an  hour,  but  almost  always  witriin  imo  hours 
after  the  anodyne  has  been  taken,  the  p:tins  become  so 
far  suspended,  aa  to  render  the  operation  safe,  and  per- 
liapi  easy. 

In  BOOse  Instances,  wlien  no  attempt  was  made  to 
tnm  the  child,  tbe  uterus  hss  burst,  and  the  patient 
died,  whilbt,  in  others,  nitture  has  at  lei^tb  effected  tlie 

expulsion  with  safety  tO  the  mother. 

A  kii  iu  iLrl.jt:  i  t  ilie  fact  that  the  child  may  be  thus 
evolved  does  nut  exonerate  us  from  making  attempts 
to  turn ;  for  although  a  considerable  number  of  caSA 
are  recorded  where  it  has  taltcn  place,  yel  these  are 
few  in  proportion  to  the  numlier  of  presentations  of  the 
shoulder:  snd  in  a  larRt  city  coniainin^,'  m'iuvc  im.otX) 
inhabiunls,  the  author  has  only  learned  of  one  iiisidnce 
where  thia  has  taken  place. 

Order  Fourth. 
The  lups,  back,  belly,  breast,  or  sides,  nuiy,  though 


very  rarely,  present,  tbe  child  lying  more  or  less 
transversely.  The  hip  is  sometimes  taken  for  the 
head,  but  is  to  be  distinguished  by  the  shapv  aikd  rela- 
tions of  the  ilium.  In  all  tbe  other  cases,  ihe  presenta- 
tion remains  long  high ;  but  when  the  finger  can  reech 
it,  the  precise  part  any  be  asccruined,  by  one  wlm 
is  accustomed  to  fisei  Ihe  body  of  a  child.  In  theao 
presentations  the  bend  should  be  introduced,  to  find  the 
feet,  by  which  the  child  is  to  be  delivered.  This  rule 
is  absolute  with  regard  to  all  those  prc^ciiuiM  ms,  except 
that  of  the  hip,  which  only  renders  labour  tedious,  aud 
in  this  the  practice  muat  be  datanmad  bf  ( 
circumstsnccs. 

Order  Fifih. 


The  child  may  present  the  head,  and  yet  it  may  be 
labour. 


iropmperly  situated,  and  give  rise  (»  psAnlnl  < 


Ui,  The  forehead,  instead  of  the  vertes,  may  be  tiiitt> 
ed  towards  the  acetabulum.  In  this  case,  the  preasnta» 
lion  is  felt  in  the  flrsi  stage  high  up,  tmooth,  and  flaiier 

than  usual.  In  a  little  Ioniser,  n  r  discover  the  anterior 
fontanclle,  and  (he  situation  ol  i.ic  sutures.  By  degrees, 
Itic  I  cjd  enters  tlie  cavity  of  the  pelvis,  the  vertex 
bbiiig  turned  iniu  (he  hollow  of  the  sacrum,  and  by  a 
continuance  of  the  pains,  the  fendMad  elUtsr  lums  Up 
within  the  pubis,  and  tbe  veitex  peases  o«t  vfmr  tiw 
perineum,  or  the  fiice  gndueily  dvaemds,  and  tbe  chin 
clears  the  arch  ol  the  pubis,  the  Ter(ex  turning  up  with- 
in the  pcriiieutn  towards  the  sacrum,  till  the  face  is 
born.  Till  first  is  (he  usual  process  in  this  presenta- 
tion i  all  the  steps  of  the  latwur  are  tedious,  and  often, 
for  a  considtrablc  period,  the  pains  seem  to  produce  no 
effect  whatever.  In  tbe  last  auge,  tbe  pertneum  la 
considerably  dieiended,  and  it  reqtdrce  cam  and  pa> 
tience  to  pr<  vent  laceration.  If  it  be  discovered  carlf, 
it  is  ct  rtkitii}  proper  to  rupture  the  membranes,  aiid 
turn  the  veitex  round;  a  proceeding  which  is  easily 
accompl  shed,  and  which  prevents  much  pain  aod  fret- 
fulness.  If  this  opportunity  be  lost,  we  may  still  give 
esaistaiice.  The  late  Dr.  Clarke  says,  that  in  thirteen 
out  of  fburteni  cases,  he  succeeded  in  turning  round  thu 
vertex,  by  introdttcittg  cither  «oa  or  two  fingeia  betw«CD 
the  side  of  the  head  near  tlie  coronal  soiure  and  tlm 
symphysis  of  the  pubis,  and  pressing  steadily,  during  a 
pain,  against  the  parietal  bone.'  The  writer  of  this  ar- 
tide  fully  concurs  in  the  opinion  ^ivtn  by  that  excil- 
leni  practitioner.  The  fontanelte,  or  crown  of  (he  head, 
may  also  present,  although  the  face  be  turned  to  tue 
sacro-iliac  juactioii.  In  thia  case  it  is  fell  early,  andf 
by  tracing  the  coronal  auture,  we  may  ascertain  whe> 
I  her  the  frontal  bones  lie  before  oi  behind.  It  is  a 
much  more  uncommon  presentation  than  that  noticed 
above.  The  labour  is,  at  Brit,  a  little  slower  than  in  a 
natural  prcaentatioo,  but,  by  degrees,  the  head  btcoiaes 
more  oblique,  the  vertex  descending  ;  and  this  may  be 
assisted,  by  supporting  the  forehead  with  the  finger 
during  a  pain. 

2d,  The  side  of  the  head  may  present.  In  this  case 
the  presentation  is  long  of  hein(*  ftlt,  but  it  is  recog- 
nised by  tlie  car.  If,  however,  it  h.»s  been  long  pies- 
sed  in  the  pelvis,  it  is  extremely  difficult  to  determine 
the  case.  It  is  very  rare,  and  has  even  been  deemed  to 
be  impossible.  In  some  instances  the  child  has  Imsc» 


*  This  mode  of  proccediDg  appears  to  have  been  fi;ai  rceommended     Kaudelooque.  J. 
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«wied,  but  it  is  most  common  to  rectify  the  position  of 
tlie  headi  by  introducing  Uie  band. 

dtf,  The  occiput  maj  pTesm^  lb»  triangular  part  of 
Ibe  bono  being  felt  at  the  o«  atari.  Tt  i«  known  by  its 
shape,  by  the  lamboidat  suture,  and  hs  vicinhy  to  the 
neck.  The  forehead  rests  on  some  part  of  one  of  the 
psox-mubclcs,  and  from  this  oblique  position  of  the  head, 
the  iabour  is  tedious.  It  has  l>ccn  propo^sed,  in  ilus 
Mae,  to  turn  ;  but  it  is  belter,  if  we  do  any  thing,  tq 
vBctiff  th«  poeilioa  of  the  h«ad  witb  tho  hand.  l<latitr« 
is,  however,  adequate  to  the  defivery,  even  if  not  aariated. 

K'.h,  The  face  may  present,  with  the  chin  to  onaof  the 
acetabula,  or  to  the  !:acro-ilIac  junction,  or  to  tbC  pllbis 
or  sacrii-iK  The  first  tn  o  arc  the  best,  the  third illlkore 
troublesome,  and  the  last  is  worst  of  all. 

If  the  presentation  be  discovered  carl^,  there  can  be 
little  doubt  at  to  the  prapriety  of  recufyine  the  poai- 
tlon,  but,  if  the  labour  be  advanced,  this  n  tnlRciilt ;  and 
then  i!  only  remains  that  wc  sliould  endeavour,  if  tiio 
labour  be  severe  and  tedious,  to  make  the  face  dcsr.cinl 
obliquely,  b)'  cami(ja5ly,  but  firmly  siippoviinF;  will*  a 
finger,  during  the  pains,  the  chin  or  end  which  ia 
highest,  in  aider  to  favour  the  dcsoeatof  theloweread. 
When  the  chin  haa  advanced  ao  far  aa  to  coma  near  tbo 
ardi  of  the  pnfaia,  we  may  follow  a  dilbreat  method* 
and  ^entl)'  depress  it,  which  assista  the  4lelivery>  for  ge- 
nerally the  chin  is  first  evolred. 

Order  Sixth. 

SometSmea  the  card  descends  before,  or  along  with 
the  presenting  patt  of  the  cMM.  This  haa  no  faiBnenGa 
on  the  proceiaof  delivefy*  but  h  may  have  a  fatal  ef- 
fect on  the  child.  As  soon  as  the  os  uteri  will  admit 
the  introfHjction  of  the  hand,  the  child  should  be  turned, 
if  it  can  be  easily  done.  But  if  the  presentation  be  ad- 
vanced before  wc  arc  called, and  turning  be  difficvilt,  then 
%vc  must  endeavour  to  keep  the  cord  slack,  or  remove 
it  to  that  part  of  the  pelvis  where  it  ia  leaat  UAJe  to  be 
compressed  t  or  it  will  be  atill  better  lo  endeavoor,  with 
two  fingers,  to  push  the  cord  slowly  past  the  head,  and 
prevent  it,  for  two  or  three  pains,  from  coming  down 
again.* 

Should  this  not  be  practicable,  and  the  pulsation  suf- 
U»t  or  the  circulation  be  endangeredi  we  man  accelb* 
rate  laboar  by  the  forceps. 

Order  Seventh. 

The  signs  by  which  the  existence  of  a  jjlurali'.y  of 
children  are  said  to  be  indic.ited,  are  so  conipleii  ly  fal- 
lacioosi  that  no  rcltaace  can  be  placed  upon  them,  nor 
cas  we  generally  determine  the  existence  of  twins,  un- 
til the  first  child  be  b<ni».  Thcn»  Iqr  placing  ^tbe  hand 
on  the  abdomen,  the  uterus  ia  felt  large,  if  H  contrin 
r.nollicr  child,  and  by  examination  /irr  vagirium,  the  se- 
cond set  of  membranea,  or  some  part  of  the  child,  is 
found  to  present.  Thil  ihbde  of  ioquiiy  i*  proper  after 
every  delivery. 

If  the  first  child  present  the  heed,  the  aecood  gene- 
rally presenta  the  breech  or  feet,  and  vtetvawt  but 
•ometimes  the  first  presents  the  arm,  and.  In  thai  case, 
when  we  turn,  we  must  be  careful  thut  the  feet  of  (he 
tsme  child  be  brought  down.  This  first  being  deliver- 
ed* the  handia  to  be  again  iitirodacedi  to  aeareh  fiir  the 


feet  of  the  second  child,  which  are  to  be  brought  into  tha 
vagina,  but  the  delivery  ia  not  to  be  harried. 

Tt  sometimes  happens  that,  afler  the  first  child  is 
born,  the  pains  become  suspended,  and  the  second  is 

not  born  for  several  hours.  Now  this  is  an  unpleasant 
state,  both  for  the  paiicnt  and  practitioner.  She  must 
discover  that  there  is  something  unusual  about  her ;  he 
must  be  conscious  that  hemorrhage,  or  some  other  dan- 
gerous symptom,  may  supervene.  The  first  rale  to  be 
<fhaerved  is,  that  the  accoucheur  is  on  no  accouM  te 
leave  bis  patient  till  she  be  delivered.  The  second  re- 
gards the  time  for  delivering.  Some  have  advised  that 
the  cane  be  entirely  left  to  the  efforts  of  nature,  whilst 
others  recoiiiirend  a  speeily  delivery.  The  hifest  prac- 
tice, if  the  head  present,  lies  between  the  two  opinions. 
If  effective  pains  do  not  come  on  in  an  hour,  the  child 
ouebt  to  be  delivered  by  turning. 
■  ft  remains  to  be  observed,  that  we  ought  to  be  pecu- 
liarly careful  in  condiictint;  the  expulsion  of  the  placen- 
ta: of  twins,  Owini^  to  tlie  distention  of  the  uterus,  and 
its  continued  action  in  expelling  iv»'o  children,  there  is 
a  greater  than  V5UjI  risk  of  nieriite  hemorrhage  taking 
|dace>  The  patient  must  be  kept  very  quiet  and  COol; 
gentle  pressure  should  be  made  with  tlie  hand  exlnr- 
nsHy  on  tlie  womb,  and  no  forcible  attempts  are  to  be 
permitted  for  the  cxti-actlon  of  the  placentae,  by  pull- 
ing the  cords.  If  hemorrhage  come  on,  then  the  hand 
is  to  be  introduced  to  excite  tlic  uterine  action,  and  tlic 
two  pUcentx  are  to  be  extracted  toi^ether.  The  ap- 
plication of  the  bandage,  and  other  subsequent  arrange- 
mcnts,  maat  bo  cooducted  with  caution,  lest  hemor- 
rhage be  excited. 


CHAP.  V. 
Of  ZMlMM  Ztttemr. 
Order  First. 

Tedious  labour  may  occur  uruler  three  different  cir- 
cumstances ; 

First,  The  pains  may  be  from  the  beginning  weak  or 
few,  and  the  labour  may  be  long  of  becoming  brisk. 

Second,  The  pains  during  the  first  stage  may  be 
sharp  and  IVequent,  but  not  effecUve ;  in  consequence 
of  which  the  power  of  the  uterus  is  worn  out  before  the 
head  of  the  child  have  fully  entered  into  the  pelvis,  or 
come  into  a  situation  to  be  expelled. 

Tnird,  The  pains  daring  the  whole  course'may  be 
strong  and  brisk,  but,  from  some  mechanical  obstacle, 
delivery  may  helaagpfeveoted,  and  it  may  even  be  oe- 
eesmry  to  Iwve  recourse  to  ardficial  force. 

Different  n  : may  (iruduce  tedious  labour,  which 
Ciiunut  be  mmuiciy  enumerated  in  this  place.  Amongst 
these  we  may  mention  a  sliglit  disproportion  between 
the  capacity  of  the  pelvis  and  the  size  of  the  hesd  of 
the  child,  rigidity  of  the  soft  parts,  unnatural  stretwth' 
of  the  membranes,  lee  One  of  the  mosi  frequent  ia^  in* 
efficient  action  of  the  uterus,  during  whieh  the  priaa, 
though  productive,  perhaps,  of  considerable  sensation, 
have  little  efficacy,  or  they  may  be  deficient  both  in 
poim  of  aenaatien  wad  eflhct.  Various  caasea  may  pro- 


*  IQ  these  esses  It  is 

^imaiiea  eatil  the  conlaajr 

Vet.  XIII.  Pa»t  I. 


ite  tbe  hips  flC the  pa^  eoraMefMy  rfMra  tfaelerel  of  Ihe  bead,  and  keep  them  in  that 
Moedadi  and  the  pfssentiivpartiirthe  child  taken  its  place;  t. 
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duce  Uiis  «  M  iwr  inaaseef  BmMlimi  ertcuaUoa  of  tb« 
liquor  imnUt  ondae  diatebtion  of  tlw  womb,  torpor  of 

llic  uterine  fibres,  pnsMoriS  of  the  mind,  l<r.  nri  l  it  is  i 
fact,  ilial  the  same  txciiitig  causes  may,  m  ditlticutca&ts, 
produce  very  ciifTtrcnt,  und  even  opposite  effects,  in 
consequence  of  concomitant  circumstances,  in  geDe> 
ral,  it  is  not  neceaaMry  to  intarfere  artitici»lly,unle8i  the 
labour  be  unusually  tedioaif  or  conplicKtcd  with  aonao 
urgent  symptoms.  StinralaMs  tre  neither  «afe  nor  al- 
lowable, if  »  c  except  the  exhibition  of  a  clyster,  m  r  x 
cite  the  uterus  sympathetically.  An  opposite  plan  i» 
more  useful,  namely,  instead  of  endeavour  in  )^  to  increase 
the  force,  to  diminish  the  f  sisiance.  which  is  most  rea- 
dily done  by  venesection  llippocmtes  was  well  ac- 
iltnintcd  witii  die  good  effect  of  detracting  blood  io  fa- 
cilitating labour.  He  tdvlaed  h  to  be  taken  from  the 

foot,  but  the  modus  optt^ncti  is  the  sami  ,  wtialever  vein 
be  opened,  anil  it  is  deeply  to  i)c  refjreited,  that  the  opi- 
nion of  this  f;reat  man  was  so  long  neglected  Blood- 
letting is  safe  in  every  casei  where  a  debilitated  consti- 
tution, or  exluutlled  lyatcmt  or  previous  fatigue,  do  not 
forbid  it*  Io  many  cases,  move  perticuluiy  when  the 
o«  nteii  ta  rigid,  or  the  soft  paru  do  not  rehts,  It  Is  pro- 
ductive of  mi  s'  n  edy  improvement.  The  diminution 
of  resistance,  ai.U  augmentation  of  expulsive  lorcc,  do 
noL  1  L  iran  exact  proportion  to  each  other,  hut  the  lat- 
ter is  in  a  high  ratio  to  the  former,  and  when  the  expul- 
sive action  is  once  much  excited,  it  goes  on  incmatng. 
This  principle  |«|llnstrated  by  the  fact,  thftt  puttttkion 
is  greatly  accelerated  by  rupturing  the  nienibr«ne«tUid 
thereby  allowing  the  water  to  run  out,  and  the  ute- 
rus to  contract  ;  a  practice  which  ought  not  to  be  adopt- 
ed unnecessarily,  but  which,  in  tedious  labour,  is  often 
attended  with  most  marked  benefit.  A  change  of  pos- 
tnre  ■lao  is  useful,  so  as  to  make  the  power  of  gravity 
cflrretpond  vith  the  uterine  eflSorte.  Hence*  ttiodiog 
or  kneeling  is  ofton  of  benefit;  an  erect  poeitioiilsalao 
of  service,  by  the  stimulus  given  to  the  sensible  os  ute- 
ri by  the  greater  pressure  of  the  presentation.  Walking 
<>ivcs  an  additional  excitement  to  the  action.  Another 
advice  to  be  given  is  highly  important,  namely,  that 
when  the  pains  are  regular,  but  not  effective,  and  the 
labour  proves  to  be  tedieos»tbe  os  uteri  should  be  gen- 
tly dilated)  lo  m  to  be  completely  opened  iritbin  from 
ten  to  fourteen  hours  from  the  establishment  of  labour. 
The  exact  time  cannot  be  laid  down  to  suit  any  case, 
as  a  little  latitude  within  these  periods  must  be  allow- 
ed, according  to  the  state  of  ilie  pains  and  the  condition 
of  the  patient,  and  the  effect  already  produced  on  the 
OS  uteri.  It  is  not  meant  to  say  that  the  rule  is  abso- 
lute ;  for  pains  may,  after  continuing  a  few  boors,  go 
off  for  a  daft  and  the  o«  uteri  may  scarcely  be  affoct- 
ed.  In  such  eases,  interference  is  improper.  But  if  the 
pains  fiavc  regularly  continued,  atnl  the  os  uteri  have 
yielded  slowly,  and  to  an  imperfect  extent,  and  the  pre- 
sentation is  felt  resting  on  it,  a  delay  beyond  1 3  hours 
will  generally  be  productive  of  future  exhaustion  of  the 
Uterus.  Thh  is  a  principle  which  has  most  ably  been 
explained  by  Dr.  Hamilton,  who  has  insisted  on  the 
great  danger  of  allowing  the  first  stage  of  labour  to  be 
unduly  protracted.  13y  pressing  steadily  but  j^ently  on 
(he  anterior  margin  of  the  os  uteri  during  a  pain,  with 
two  fingers  natiatc  on  the  bead»  it  is  sanly  and  casilj 


dilated  to  ita  fiiU  exlent,  by  persiatiiig  for  several  pains 
in  tttceeasioo, or  repeating  our  gentieeadeavotir  at  longer 

intervals.  This,  especially  if  preceded  by  blood-letting, 
never  fails  to  dilate  completely  the  os  uteri  j  and  those 
natn-.il  clTorls  of  the  womb,  which  would  have  oilier- 
wiiic  been  rct^uisite  to  open  the  mouth  of  the  womb^arc 
spared,  and  the  strength  and  force  directed  to  the  ox* 
pulsion  of  the  child.  The  paiaa  ganerally  become 
stron^r  and  beating  down,  not  so  mueh  from  the  gen- 
tle  btmiuhis  applied  to  the  os  uteri,  as  on  the  princi- 
|)le  already  laid  down.  All  resistance  is  taken  away 
from  the  lower  part  of  the  uterine  cavity,  and  the  mus- 
cular action  has  only  to  force  the  head  through  the  pel- 
vis. Even  when  the  necessity  of  instrumental  aid  is 
antkinatedf  this  practice  ought  to  be  adopted  j  and  kf 
deed  in  aueh  eases,  above  alt  others,  is  important.  When 
the  OS  uicri  i ,  n  .  id  or  tumid,  blood-letting  ought  never 
to  be  omitted,  utileis  the  patient  be  debilitated,  and 
at  once  render  it  dilatable  and  soft.  In  this  desirable 
sute  of  the  mouth  of  the  womb,  if  its  aperture  be  equal 
to  half-a-crown,  the  membranes  may  be  mptured  with 
advantage.  If  they  have  not  already  given  way  %  and  the 
principle  on  which  this  advice  is  given  has  been  ex- 
plained above.  On  the  ctlicr  hand,  when  the  os  uteri 
is  rigid,  the  membranes  ou Ui  to  be  preserved  entire  un- 
til relaxation  take  pl^nc  Opening  them  ii.  also  im- 
proper, if  the  os  uttri  be  very  irritable.  The  writer 
IS  well  aware  that  these  directiooB  may  be  misrepre- 
aanted,  and,  pcrhapsi  by  some  Ignorant  people  numa« 
derstood,  and  sappoaed  to  eaeauiage  raahnesa  and  irri- 
tation, and  improper  interference  with  natural  labour. 
He  is  little  accustomed  to  conceal  his  sentiments,  from 
the  wish  to  screen  responsibility , and  believing  that  these 
opinions  are  of  great  importance  in  the  management  of 
tedious  labour,  he  deems  it  a  duty  to  support  and 
recommend  them.  When  the  pains  are  de&cicat  from 
debilltyt  excited  by  previous  tsiigue,  it  is  generally  pro* 
per  to  papcure  a  suspension  by  an  opiate,  more  especial* 
ly  if  the  water  have  been  discharged.  In  a  state  of  fa* 
tigue,  when  \vc  wish  to  procure  rest,  or  when  the  oa 
uteri  remains  rigid,  and  in  a  debilitated  patient,  where 
we  dare  not  use  the  lancet  with  safety,  a  full  dose  ought 
to  be  given,  and  it  is  mos^safely  administered  aa adjus- 
ter. On  the  other  band,  when  our  object  is  to  cxetM 
the  pains  rather  than  to  suspend  them,  a  small  dose,  30 
or  is  drops  for  instance,  may  be  given,  and  ofken  has 
the  effect  ofrendering  the  action  Ijrisker.*  It  is  useful 
previously  to  Icam,  if  we  can,  how  the  medicine  agrees 
with  the  patient-  The  strength  is  to  be  supjiorted  by 
light  and  mild  nourishment,  and  sometimes  a Ultic  wioe. 

Irregular  action  of  the  uterine  fibns  is  another  cause 
of  tedious  labour,  and  which,  amongst  other  sources,  very 
often  arises  fhim  the  spontaneous  discharge  of  the  liquor 
amiiii  before,  or  in  the  commencement  of  labour.  The 
pains  produce  little  cffvct,  and  when  they  go  off,  leave 
behind  them  a  distressing  uneasiness  in  ilic  back.  A 
s.iline  clyster,and  pressing  up  the  head  of  the  child  gen- 
tly during  a  pain  »'» »**  ure  the  more  perfect  evacuation 
of  the  liquor  amt>... «  useful.  Blood-letting  is  proper,  if 
the  OS  uteri  he  rigid  or  tumid,  which  is  often  the  casOr 
especially  if  the  waters  have  been  prematurely  dlschan^- 
ed.  Jf  these  means  bit,  or  have  not  been  proper,  as  for 
instance  in  ooosequenco  of  previoas  debility,  an  ano> 


*  Vorthenupose  of  exciting^  more  eneicelSe  conltactimu  of  theuteras  in  the  eases  alhiUed  to  above,  nothing  has  been  found  to 
clbcliid  as  Ike  etgot  of  rye,  by  some  esUcd  Secate  CernutuMi  in  doses  ef  IS  or  20  grain*,  but  not  tepei|ted  frequeatly.  1,. 
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IfM  clytter,  <»■  opiam  suppMttorf,  Is  of  bemfit.  If 
Ab  MftM  ibouid  exiati  without  evacuation  of  the  water, 

it  if  useful,  if  the  os  uteri  be  soft,  thin,  aud  conuder* 
abiy  (iilaud,  lo  rupture  che  membranes.  In  all  these 
c«s«:ji,  tiie  advice  already  given,  not  lo  allow  the  os  uteri 
to  remain  too  long  undilated,  ought  to  be  acted  on.  Af- 
ter* time  the  child  ii  expcUed,  but  spasmodic  contrac* 
tkn  and  hemorrhage  are  apt  to  follow.  When  bbour 
b  rendered  tedious,  bf  the  acceashta  of  fever,  or  local 
bflaminaiion,  the  lancet  and  cool  air,  with  a  laxative 
clyster,  .in;  the  most  useful  means  of  relief,  whilst 
timely  recourse  abould  be  had  to  the  forceps,  if  neces- 
niy. 

Order  Secoad. 

When  there  exists  a  disproportion  between  ihr  size 
ofihc  child  and  the  capacity  of  itic  pelvis,  ialjour  luubL 
be  more  or  less  tedious  and  seyere.  In  such  cases,  our 
auentioa  ought  to  bo  directed  to  the  regulation  of  the 
boweia,  evacuation  of  the  urine,  the  preservatioo  of 
■tiengtb,  particularly  by  avoidinK  all  onneceiaerf  ck* 
enwo,  the  procwiag  of  deep,  and  a  respite  fiom  atif- 
fering,  if  that  can  be  safely  done  by  an  opiate,  and, 
above  all,  to  the  prevention  of  dangerous  exhaustion, 
by  not  permitting  the  first  stage  of  labour,  or  the  com- 
plete dilaution  of  the  os  uteri  to  be  too  long  protracted, 
asd  afterwMdt  huHng  tlinely  rceourse  to  ardfekl  de- 
livery. 

CHAP.  Vf. 
Order  Finu 

When  the  head  of  the  child,  and  the  cavity  of  the 
pclviatdo  not  bear  a  just  propertiMl  to  each  other,  the 
resistance  to  the  p.-^sK.'igc  of  the  head  may  be  so  great  aa 

to  prevent  the  safe  dclivei7  of  the  child.    The  increas- 
ed obstacle  either  for  a  time  checks  the  full  expulsive 
action  o(  ihe  womb,  and  ultimately  unfits  it  for  accom- 
plishing  its  purpose,  or  aObrdsauch  resistance  aa  oot  to 
be  safely  overcome  by  the  molt  severe  efforts  which  eiw 
akimatety  cscitcd.  It  is,  however,  a  great  envr  to  sup* 
pose,  that  this  is  the  only  ease  requiring  the  aid  ol  In- 
'rumcnts;  for  the  resist  incc  afforded  by  the  soil  parts, 
and  various  other  causes  inilucucinj^  the  action  of  the 
uterus,  and  producing  tedious  labour,  may  render  ihem 
necessary.    Many  females  require  the  forceps  for  the 
delivery  of  their  first  child,  who  afterwards  arc  natttrally 
delivered  both  with  facility  and  celerity.  Theae  two 
eases  have  bAen  noticed  by  pmetical  writers  nnder  the 
distinction  of  impaction  and  arrest,  the  first  being  sup- 
posed, and  justly,  to  require  more  prompt  interference 
than   the  second.    It   is,  however,  much  to   be  fear- 
ed, that  in  both  there  is  an  undue  backwardness  to  in- 
terfere, and  an  overweaoing  confidence  placed  in  the 
power*  of  natare.  It  ie  indeed  true,  that,  in  many  of 
these  eases,  the  child  may  be  at  last  expelled  wHheut 
artificial  aid  ;  but  in  no  small  proportion  of  instances 
there  is  t:ood  >,'round  to  fear  that  it  shall  be  still-born, 
and  that  the  motht^r  shall  sink  from  hemorrhage  or  ex- 
haustion, or  have  fatal  inflammation  excited.   The  dan- 
ger in  protiacted  labour  is  ireater  to  the  child  than 
the  another  s  that  h,  the  one  perishes  aoooer  than  the 
other.  From  the  tables  of  Dr.  Breen,  exhibiting  the 
result  of  the  pracUce  in  the  DobKn  lying-in  hes|attil,  it 


appears  that,  out  of  196  women  who  had  tediovt  la* 
hour  of  their  first  child,  but  were  delivered  by  the  ef- 
forts of  nature,  59  boro  dead  children  ;  that  is,  three- 
tenths  of  the  thililrcii  were  lost.  If  l  omc  to  parti- 
culurs,  we  find,  that  when  the  labour  lasted  fiom  Sa  tu 
40  hours,  rather  more  than  one-fifth  of  the  children 
was  lost,  and  •  1  woman  io  34  died.  When  it  laatcd 
^m  40  to  50  hotirs,  three<«eatbfl  of  the  children 
were  lost,  and  one  woman  in  I3.  When  it  continued 
from  SO  to  60  hours,  I  woman  in  11  died,  and  not  quite 
one-third  of  the  chiUIreii  were  still  born.  It  is  impos- 
sible to  lorm  a  comparison  of  these  results  with  those 
where  instruments  were  employed,  because  they  were 
always  delayed  long,  or,  when  employed  early,  were  re- 
sorted to  uniiler  dangeroua  circamstaneca.  In  little  more 
than  half  aceetery,  f 60,00 1  women  were  delivered  in  the 
Dublin  hospital,  and  at  an  average  I  child  in  1 8  was 
still-born.  The  deaths  among  women  were  as  I  to  92. 
It  is  impossible  to  draw  all  the  important  conclusions 
here  which  might  be  done  from  these  documems  ;  bat 
the  following  facts  cannot  fail  to  strike  the  reader.  la 
women  who  were  between  30  and  40  hours  in  labour 
of  their  first  child,  and  delivered  without  aid,  1  woman 
in  34,  instead  of  93,  the  average  of  the  whole,  died  ;  and 

I  child  ill  5,  instead  of  18.  If  the  woman  have  previ- 
ously borne  children,  protracted  labour  becomes  more 
dangerous,  as  it  must  getic rally  have  arisen  from  the 
state  of  the  pelvis  }  for  in  the  aame  period  I  woman  in 

I I  died ;  but  the  lost  of  children  was  rather  less, 
oemely,  I  in  6.  In  the  range  of  the  next  10  hours,  that 
is  to  say,  if  more  than  40,  and  nndcr  so,  were  allowed  to 
elapse,  1  woman  in  13,  and  3  children  out  of  10,  were 
lost.  The  conclusion  is  against  delay.  It  is  quite  a 
mistake  to  suppov;,  ihit  the  application  of  the  forceps 
by  a  careful  practitioner  is  necessarily  more  painful  or 
mere  dangerous  than  the  efforts  made  by  nature  lor  the 
expulsion  of  the  child  in  aucb  cases.  On  the  contrary, 
the  snlferings  of  the  mother  are  both  shortened  and  di- 
minished, and  her  Eubs'.  queni  safety  ensured,  whilst  the 
lite  of  the  child  la  preserved,  which  otherwise  would  be 
lost.  Doubtless  the  unnecessary  and  wanton  use  of 
instruments  is  strongly  to  be  reprehended ;  but  much 
and  pretty  long  experieaee  has  convinced  the  writer  of 
thisartide*  that  of  the  two  extremes  of  premature  and 
dilatory  reeenrse  to  the  forceps,  the  latter  is  by  hr  the 
most  dangerous,  and  the  most  to  be  dreaded.  He  ia 
particularly  happy  to  embrace  the  present  opportunity 
of  expressing  his  concurrence  i-i  the  sentiments  main- 
tained on  this  subject  by  Dr.  Hamilton,  the  justly  ce- 
idbrated  prolesBor  who  fills  the  obstetric  chair  in  Edin- 
burgh, and  to  whom  the  profcaakm  is  indebted  for 
many  advantages,  and  tar  none  more  than  his  pewerfbl 
recommendation  of  early  recourse  to  instrumental  aid. 

•  To  deliver  precise  rules  for  the  time  and  manner  of 
applying  the  forceps,  which  ought  dct  lutiily  to  be  pre- 
ferred to  the  lever,  would  require  a  more  minute  detail 
than  is  compatibte  ivith  this  work,  nor  is  it  perhaps  ne> 
cessary,  aa  theae  ere  fully  laid  ^own  in  those  elemeti- 
tary  books  which  are  In  the  hands  of  every  practitioner. 
Tiie  follovsini;  observations,  however,  may  be  useful: 
I*/,  In  every  instance,  where  there  ivreason  to  appre- 
hend a  tedious  or  ditlicult  labour,  it  is  of  importance  to 
prevent  the  fust  stage  from  being  unnecessarily  pro- 
tracted. When  tbe  pain^  are  regular,  bot  productive 
of  little  effect,  the  means  already  Dbiated  out  for  proeur* 
ing  dilatatloB  of  ^  oa  oteri  wttbte  a  Ihnited  period, 
genenlly  twdve  hours,  ought  to  be  employed. 
M  m  2 
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If  the  delivery  can  be  accompUsbed  by  the  Ibr- 
cepg,  it  U  postible  to  tpply  the  instramept  whenever 
the  OS  uteri  is  completely  dilated,  but  not  MOMr. 

3rf|  AtlhouRh  the  last  assenion  be  tiue,  yvt  it  is  ge- 
nerally found  UiBt  ihc  more  tlie  licad  has  advanced  io 
the  pelvis,  the  easier  is  the  application  vi  the  insiru- 
liieat>with  tbe  exception  of  those  cases  where  the  head 
is  firmly  wedged  in  tbe  pelvis.  In  such  cases  it  has 
been  necemry  to  raise  h  itp  a  little.  When  the  car  of 
(he  child  can  be  felt  behind  the  pubis,  when  a  coasi- 
dciabk-  p.irt  of  the  cranium  corresponds  to  tlic  hollow 
uf  ihu  ^ari  iiin,  and  the  perineum  is  touched,  or  a  little 
pressed  by  the  head,  the  case  maf  be  managed  with  the 
forceps,  without  much  difEculty. 

Ath,  A  rule  has  been  laid  down,  that  before  we  apply 
the  ioatmment,  we  abould  allow  the  head  to  real  en  the 
perineum  for  six  hours ;  that  ist  that  we  shall  delay  to 
act  forsix  hotirs  afteraction  has  become  tasy.  TK  re 
is  no  rule  luorc  abswrd,  and  less  to  tic  depended  on, 
fur  ue  may  MJinctinies  ilelay  nuich  longer;  andlnotbar 
ca.'.cs.  be  required  to  deliver  much  sooner. 

sth,  We  never  ouglit  to  allow  the  head  to  lecnain 
long  impactedt  that  is»  much  pressure  to  oonUnae  for  a 
length  of  time  on  the  sot<  j>arts,  nor  ought  we  to  per* 
mit  the  uterine  actiun  m  r  onic  exhausted,  fur  less  the 
general  strength  to  be  much  impaired.  If  wc  do,  ute- 
rine liemorrliagc  succeeds  delivery,  or  inflamaiaiion 
comes  on  after  it,  or  the  uterus  is  ruptured  ;  and,  in  the 
case  of  impaction,  if  the  patient  escape  this  risk,  she  is 
liable  to  sloughing  of  the  soft  parts,  particularly  of  the 
urinary  organs.  Continued  pressure  produces  swelU 
ing  of  the  soft  parts  in  the  pelvis,  which  Impedes  dell- 
very.  Il  is  preceded  by  heat  and  dryness  of  the  vagi- 
na, which  indicate  inilanimation  convitii;  and,  if 
delivery  be  not  resorted  to,  the  case  is  likely  to  prove 
fatal. 

6tAt  Whenever  we  find  that  tbe  head  is  remaining 
stationary  for  several  hoiim»  and  the  uterine  efforts  do- 
ing no  good,  although  frequent  and  painful,  and  when 
the  ordinary  means  advised  in  tedious  labour  prove  of 

IK)  avail,  wc  arc  warranted  to  interfere.  A  prolonga- 
itou  of  suffering  would  onty  endanger  both  mother  and 
child.  It  is  no  reasonable  objection  to  this,  that  we 
find  women  continue  in  severe  labour  for  some  days, 
and  yet  not  only  bear  the  child  without  iid|  but  reco- 
ver well.  The  Suet  is  undoubted ;  btttf  on  the  other 
hand,  it  is  no  less  certain  that  a  great  many  such  esses 
end  fatally.  It  is  quite  inrin^nblc  to  say  where  the 
limits  of  safety  end,  or  to  Uy  down  a  general  rule  with 
respect  to  time.  Rej^ard  muit  be  paid  to  the  streni^tli 
and  constitution  of  the  patient,  her  age,  to  the  circum- 
slance  of  her  being  in  labour  for  the  first  time,  the  fa- 
tigue caduredi  the  effect  of  tlie  p«ine»  nod  the  ineffica- 
ey  of  other  means.  Let  us  aaeertiun  what  tbe  powers 
of  nature  can  do  so  long  as  wc  safely  may  wait,  and 
neither  interfere  rashly,  nor  delav  dangerously.  The 
combination  of  other  evila  or' accldattta  adds  to  tbe  ur- 
gency of  the  case. 

7i/i,  \Vhen  it  is  quite  ascertained  that  the  peivia  is 
considerably  contnctsdt  we  ought  to  deliver  as  soon  as 
tlM  iiead  eomes  into  a  favourt^le  place.  The  padent, 
in  all  probabili'y,  shull  li.ivc  hnd  labour  sufficiently 
severe.  Ijefore  tlic  ucid  have  entered  so  far  into  the 
pelvis,  and  permitting  labour  to  continue  longer«iBOD- 
ly  adding  unpro&tabiy  to  her  sufferinea. 

8th,  If  tbe  pelvis  be  contracted,  andespecially  if  this 
State  be  combined  with  spauaodic  actUmef  tbe  ttteni8> 


tlM  head  may  be  very  long  of  entering  the  pelvis,  or 
may  never  descend  so  low  as  Is  supposed  in  the  third 
remark.  In  such  a  ease,  it  becomes  necessary  to  deter* 

mine  whether  the  forceps  can  be  Lipplied.  or  the  child 
must  be  destroyed,  by  ti[>cniiig  the  jicail,  and  using  the 
hook  or  cxtruvtii^g  pincers.  Iti  the  middle  ol  the  hst 
century,  long  forccp»  was  ui>ed  by  Dr.  Srodlio  and 
others,  when  the  head  was  high.  On  the  ConUuenti 
the  late  excellent  practitioner,  Baudeloeque,  was»  and  the 
present  energetic  Dr.  Osiander  is,  successful  In  this 
mode  of  usiny  t!ic  forcejis,  which  iilso  has  bccti  ;ulvised 
by  Dr.  llaniikon,  who,  like  Smellic  uses  both  a  lony 
and  a  ihui  t  iiuir.  In  doubllu!  rase?.,  uii  attempt  certainly 
ought  to  be  made  to  save  the  child ;  but  repeated  and 
irritating  efforts  arc  to  be  discouraged  ;  nor,  in  any  casCi 
are  they  adroisaible»  when  the  conjugate  diameter  is  de> 
termlned  to  be  only  tht«e  inches.  The  writer  has  seen 
p-  t severing  cHorts  macV  ^vjh  the  best  intention,  but 
c:jui.ic<;  at  last  in  the  U!>e  ol  the  crotchet,  and  in  the 
acccs!>;on  of  inflamraattoni  even  before  tbe  delivery  of 
the  child. 

9f/t,  The  blades  of  the  forceps  are  to  be  successively 
introduced  along  tbe  opposite  sides  oC  tbe  head*  slid- 
ing gently,  and  with  the  utmost  tenderness.   They  ere 

to  be  accurately  anJ  cautiously  joined,  and  liaviin:  as- 
certained that  the  application  lias  been  properly  eil'cLl- 
ed,  .11.1  ilii:  I.  -, I  in:  i^  secure,  extraction  i'urini;  a  pain, 
or  at  intct  vais,  if  the  pain'i  have  gone  off,  is  to  be  made 
in  the  direction  of  the  axis  of  that  part  of  the  pelvis 
through  which  the  head  is  passing.  In  doing  this,  time 
is  to  be  considered  at  better  than  force. 

Order  Second. 

The  necessity  for  routiljlint;  or  destroy  in:.';  ihc  chiK?, 
can  only  arise  from  a  mcciicuiic;il  cr.ujc,  jud  almost 
uniformly  from  j',rcai  contraction  ot  ihe  pchi:;.  Wh.  ;i 
this  is  occasioned  by  tuniour-s,  these  may  frerjuently  be 
exdrpeted}  but  wbcu  it  proceeds  tiom  an  alicratioo  in 
the  figure  of  the  bonest  tbe  perforator  ought  to  be  em- 
ployed as  soon  as  it  is  sscertained  that  a  living  child 
cannot  pass,  and  afterwards,  if  necessary,  the  cri/ichei  i  s 
to  be  applied.  Where  great  deformity  is  known  to  ex 
ist  MitTitiently  early,  the  practice  of  imlucing  preiua'.urc 
labour  ought  in  preference  to  be  adopted.  A  living 
child,  at  the  full  time,  cannot  pass,  if  the  conjqgato 
diameter  of  the  pelvis  be  only  three  inches. 


«r  CHAP  vir. 

0/  Imjtrac(tcabic  Labour. 

Some  have  rashly  asserted,  that  in  evciy  case  deli- 
very might  be  aceomplished  by  breaking  down  the 

child,  but  it  is  more  sober  minded  to  place  very  little 
relisncc  on  this  opinion.  There  can  only  bu  two  mo<lea 
of  eflTccting  the  delivery  of  a  child,  the  first  through  the 
pelvis,  the  second,  by  making  an  incision  into  the  ute- 
rus, in  those  cases  wherehhe  hrst  mode  is  impracticable. 
This,  which  is  koown  under  the  name  of  tbe  Cesaresn 
operation,  ia  one  of  much  simplicity,  and  very  essly  per- 
fcrmed,  hut  one  of  the  utmost  danger,  not  to  the  child, 
l>iu  to  the  mother.  This  danger  arises  from  two  sour- 
ces, cxhauii  n  I  loduced  by  irritation  or  injury,  consc- 

Suent  to  the  exposure  of  tiie  abdominal  cavity;  and  pe- 
itoneal  iudammalion,  which  is  the  most  frequent  of  the 
two.  There  is  at  present  only  one  instance  where  the 
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■other  las  survived  in  Britain,  but  mnof  tacceMful 
cases  hnwt  occurred  on  the  continent,  in  caasequenee  of 

tlic  opfj'^tion  ht'iw'^  there  performed  earlier,  and  under 
iiiuie  favourable  circumstances.  In  the  latest  case 
wMcli  is  published,  Dr.  Locker,  at  Zurich,  saved  both 
mother  and  child.  Id  Britain,  the  dctivet^  of  the  wo* 
roan  would  have  been  performed  with  the  crotchet,  as 
the  life  of  tbc  child  Is  never  pot  in  competition  with  that 
of  the  mother,  wbieh  it  so  greettf  hunrdcd  by  the  Ce> 
aarean  operation. 


CHAP.  viir. 
0/  CompUeattd  Labour, 

Order  first. 

When  labour  is  complicated  wiih  uterine  hemorrhage, 
BO  time  ought  to  be  lost  in  delivering  the  child,  if  the 
discharn  be  considerable.  This  is  to  be  eSected,  either 
by  tunung  or  by  using  the  forcepe,  according  lo  the 
stage.  No  reliance  can  be  placed  in  any  serious 'Gate 
oa  ibe  practice  of  ruptuiin),'  the  membranes. 

Order  Second. 

Wlicn  hemorrhage  takes  place  from  the  vessels  of 
the  stomach  or  bowels,  but  particularly  of  the  lungs,  it 
b  evident  that  a  prolongation  of  labour  cannot  (ail  to  be 

dangtrous.  Delivery  ougiic  to  he  accelerated,  and  in- 
deed can  selUom  be  trusted  to  the  natural  efforts.  The 
lancet  and  other  ordinerjr  means  of  cure  must  alao  be 
resorted  to. 

Order  Third. 

If  the  paroxysm  be  repeated  or  'severe,  we  most  de- 
liver, and  employ  cordials.  It  is  also  indispensable  Uiat 
the  abdomen  be  properly  compressed  after  tlie  expul- 
flioD  of  the  child. 

Order  Fourth. 

The  most  frequcDt  kind  of  puerperal  convulsions  is 
the  epileptic,  if  we  retain  the  nosological  definition  of 
(  who  includes  under  epilepsia  the  eclampsia  or 

acute  clorak  spasm  ot  Sauvagcs,  one  species  of  which 
is  the  eciamfitia  fiarturuntium.  They  are  generally  pre- 
ceded hieadach  and  other  symptoms  of  determioa* 
lion  to  the  hesd,  and  are  usuailjr  vety  severe  and  fre> 
qoeatly  repeated.  Indeed,  in  many  esses,  they  recur 
"wbh  the  regularity  of  labour  pains.  Sometimes  there 
is  only  one  parojiysmi  and  the  patient,  without  any  inter- 


fcrenee  whatever^  goea  on  aafiely,  but  this  result  can 
never  be  depended  on,  snd  it  is-  to  be  feared  that  the 

more  probable  tcrniination  wculd  be  fatal  apoptexv,  or 
a  (Icitlriiction  of  the  vital  principle  during  the  severe 
convulsions  which  are  excited.  Two  caii>ie>j  contributi; 
materially  to  the  production  of  this  disease  ;  the  first  is 
an  undue  determination  of  blood  to  the  head,  ehher  by 
predisp^iiiiao  or  by  a  peculiar  state  of  the  nervous  ayt> 
tem,  excited  by  the  condition  of  the  nterns.  Tha 
second  is  a  costive  and  loaded  state  of  the  bowels,  which 
operates  powerfully  on  the  brain.  From  this  view  it  is 
easy  to  see,  not  only  in  what  the  prophylaxis,  but  also 
the  treatment  should  consist.  The  lancet  is  to  be  pow- 
erfully and  freely  employed,  the  bowels  are  to  be  opened 
by  •  amart  clyster,  and  if  these  means,  particularly  the 
former,  carried  as  fiirai  prudence  dictates,  do  not  put « 
stop  to  the  disease,  delivery  moat  be  artificially  accom< 
plished. 

Order  Fifth. 

Rupture  ot  the  oterns,  daring  labour,  may  tindoubt- 
edly  take  place  suddenly  and  uncxpcc'.cilly,  bir.  i.i  most 
instances  it  i&  owing  to  niiiianiiuj^Lmcnt,  pai  ucul jt  ly  U> 
delaying  too  long  the  use  of  the  firccps,  or  allowing 
the  child  to  iTtnain  in  an  unfavourable  position  without 
rectifying  it,  or  to  violent  ond  injudicious  attempts  i  > 
tum  the  child  when  the  uterus  is  acting  strongly.  Tho 
child  usoally  escapes  through  the  laceration  into  the  ca- 
vity of  the  l>«lly,  the  labour  pains  cease,  fjrcat  restless- 
ness and  sickness,  vomitin(^,  with  rapid  diuuiiution  of 
sticnglh  succeed,  and  generally  within  a  few  hours  tho 
sufferer  is  carried  off.  Peritoneal  inflammation  often 
comes  on  most  rapidly,  but  it  is  possible  for  death  to  be 
caused  by  mere  exhaustion,  and  sinking  from  abdominal 
irritation. 

The  best  practice,  generally  speaking,  is  to  introduce 
the  hand  through  the  laceration,  and  bring  away  the 
child  by  the  natural  passage. 

Order  Sixth. 

The  danger  arising  from  suppression  of  uiinc  is  too 
ob\iou5  to  retjuirc  any  reasoning  to  cuforce  the  neces- 
sity of  atient.ion  to  this  point  in  eveiycase  o^  tedious  la- 
bovir.  AVhcn  the  catheter  cannot  be  introduced,  or  re- 
lief obtained  by  cautiously  raising  up  the  head  of  the 
child,  this  complication  calls  for  the  cautious  application 
of  the  Ibrcepa,  at  a  period  earlier  perhaps  than  ire 
would  otherwise  be  led  from  the  state  of  the  paina  and 
other  circumstances  to  recommend. 


Part  IJI.   OF  THE 

• 


CHAP.  I. 

0/  the  Management  inmtdiattltf  a/itr  DtUptrif. 

4 

Whkh  the  after-birth  is  eapelled,  it  is  too  much  tlie 
practice  with  many  to  sit  up  in  bed  immediately,  and 
iia»e  the  cicthes  shifted.  Most  aJarinink;  floodinirs,  and 
other  bad  consequences,  may  result  from  this.  I  he  fitsi 
thing  to  be  done  is,  very  slowly  to  remove  the  wet  sheet 
from  below  the  patient,  she  next  turns  slowly  oa  her 
back,  tod  baa  %  bandigo  applied  so  firmly  round  the 


[J£RP£JEUJL  STATE. 

belly  as  to  give  the  feeling  of  a  pleas-nt  .itippott.  The 
batuiage  uficn  consists  ot  a  broad  ttjwci  !jI  icd  double, 
but  it  is  better  to  have  one  made  ot  stout  co,tu;i  clotli, 
with  Upes  to  lie,  or  buttons,  with  two  rows  of  holes. 
It  is  prevented  from  slipping  upwards  and  wrinkling  by 
a  thigh-piece,  and  in  some  cases  it  rosy  lie  necessary 
also  to  have  a  shotilder  strap.  Many,  with  advantage, 
apply  under  this  a  compress,  made  of  a  n:  pUin  oi  (p.ilt- 
ed  pad.  The  bandage  bctng  ap[iliei',  a  nanncl  pcilieoat, 
open  in  (he  middle,  is  next  put  c;i,  a:id  wrapt  round  tho 
limbs,  and  a  soft  Dapkio  is  to  be  applied  lo  absorb  ihe  dis* 
cbtrgr.  If  the  patient  be  fatigued}  do  more  t>  to  be  donr, 
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but  if  khe  be  not,  au  aired  shiftaiid  bcdAOva  CM  be  put  on, 
«nd  she  19  laid  to  rest ;  but  if  »  bilf  tbift  be  utetl  during 

labour,  there  is  seldom  great  occasion  to  change  it,  For 
several  hours  at  least.  Although  wc  are  thus  cautious 
respeciiiig  spccdjr  shiltiiij;  on  accou  u  (  l  Kc  effect  often 
produced  by  sUght  exertion,  especiailjr  after  a  Ungcriog 
labour,  or  mdrauete  wooMBpyct  the  necessitv  of  chang- 
ing tbe  ciotb^  aoBD  ei  prudence  will  permit,  ougbt 
te  be  incotcBled,  and  aftemrds  ilrifting  every  day,  and 
having  the  dischaipc  'A  jihctl  away,  morning  and  even- 
ing, vrilh  a  spon^jc  lukewarm  water.  The  number 
of  bctl  clothes  nuist  be  rcjjiilated  by  the  season,  but  liiey 
never  should  be  so  many  as  lo  promote  sweating,  which 
weakens  the  paiienti  and  give*  a  tendency  to  catch  cold. 
It  is  usual  to  give  lone  cofdial  after  delivery*  sucb  as 
brandy  or  ctnnsmoti-wafer.  Unlets  the  strength  be  ex* 
lintiHtcd,  there  is  seldom  orr?,sini;  f  ir  tlii^;,  ami  it  often 
iUivi  harm,  A  little  wine  ai  I  \,  iter  may  be  ^iven  if 
fatigued,  or  a  Ir.tle  panado  v,  i ;  L  wme;  or  if  the  labuur 
have  been  lingering,  and  there  is  much  langour,a  hiile 
Madeira  wine,  witboot  water,  is  very  proper. 

A  stool  should  be  procured  within  tlurur-aix  liours  after 
delivery,  by  means  ^  a  ttittable  deee  of  magnesia,  or  a 
Utile  cajtor  oil.  If  the  patient  is  not  to  nursC}  the  lasa* 
tivc>s  slujiiUl  be  rather  brisker. 

The  urine  should  always  be  j)a?.sed  wltl.in  twelve 
hours,  at  fariltest,  after  delivery,  and  if  there  be  any  difK- 
cQliy  in  voiding  it,  batcntatioos  wilt  be  uaefnL  After  a 
severe  iabouri  it  is  oeeessary  to  be  very  attentive  to  the 
voiding  of  the  urine,  and  the  sute  of  the  soft  parts. 

The  diet  ntig^ht  to  be  light,  and  should  consist,  for  the 
first  two  ilay»,  of  tea  and  cold  toast  for  breakfast,  beef 
or  chicken  soup  for  dinrjcr,  and  panailo  for  supper.  Af- 
terwards a  bit  of  chicken  may  be  taken  for  dtitncr,  and, 
as  recovery  goes  on,  the  usual  diet  may  be  returned  to. 
In  these  directioast  bowever*  regard  roust  be  bad  to  the 
previous  habits  aiid  turesent  state  of  the  patienL*  Tbe 
drink  at  first  should  be  toast  water,  and  malt  liquor  is, 
for  some  days,  to  be  avoided  ;  wine,  or  wine  and  water, 
may  then  bo  allowed,  if  no  lever  be  present,  and  the 
weakness  or  former  habits  of  the  patient  require  it.  In 
a  good  recovery,  the  patient  may  have  the  bed  made  on 
the  third  day,  but,  during  the  time,  she  should  recline 
on  a  sob.  In  a  day  or  two  longer  she  may  be  allowed  to 
be  dressed  and  rit  a  little*  but  ought  not  to  walk  about  or 
leave  the  room  for  some  time;  and,  even  in  summer, 
should  not  go  out  for  an  airing  in  leas  than  three  weeks. 
Many,  before  this  time,  ilo  rise,  and  even  attend  to  do- 
mestic cares  earlier,  but  they  often  suffer  very  much, 
either  from  a  weakening  discharge,  or  a  Calling  down  of 
the  wombi 


CHAP.  il. 

Of  TVepur  and  fUaibig^  FU», 

It  is  not  unusual  fur  women,  very  soon  after  deHvery* 
to  be  seised  with  a  violent  shaking  or  abivering,  some* 
times  In  consequence  of  rash  and  sodden  exposure  to 

cold,  after  bcin^  hcateii  u  i'li  tlie  exertion  of  h.'iour,  but 
often  from  no  evident  cau»c.  Nothing,  io  general,  gives 
so  speedy  relief  as  n  pret^  large  Mae  of  laudaottm, 


forty  drops,  for  instance,  in  peppertaint  water,  or  in  a 
little  brandy  and  water.  At  the  same  time,  the  patient  is 
kept  in  perfect  rest,  :tnd  when  she  is  inclined  to  shake, 
she  niust  be  held  (j;eiUiy  by  an  assistant,  so  aa  to  prevent 
her  from  doing  so  in  a  grcut  degree.  If  she  feel  cold, 
and  the  teeth  chatter,  the  application  of  s  warm  cloth  to 
the  stomach  and  feet  is  useful.  This  is  nol  a  daogerwiSt 
and  seldom  an  obstimtei  affection.  If  it,lunpevcrialMNild 
be  prolonged,  camphor  ia  of  service. 

Fjinting  is  always  an  alarming  symptom,  and  when 
it  occurs,  the  first  thing  to  be  ascertained  i»,  whether 
there  be  a  great  discharge  or  flooding,  in  which  case  tl»C 
danger  is  extreme,  and  the  treatment  of  this  has  bceo 
already  pointed  out.  It  may  alio  attend  inversien  of  tbe 
womb.  Bnt  aome  mmen  arst  afker  a  tediooa  and  ««• 
vere  labour,  snd  others  even  after  very  little  solTeitiig, 
Hdblr  to  ri  short  and  temporary  exhaustion,  approaching 
to  a  laiDUiig  fit,  or  very  often  to  that  kind  of  insensibi- 
lily  or  lowncss,  which  occurs  in  a  hysteric  attack,  and 
iikcit,  this  is  frequently  preceded  by  at)  involuntary  cry« 
ing  or  sobbing,  immediately  after  the  Urtfa  of  the  child. 
This  hysterical  lowness  is  not  daogwoas}  indeed, there 
Is  never  great  ground  for  alarm,  whilst  the  pulse  conti> 
iiue-,  jr  i.  -Iicre  is  no  discharge,  for  in  this  case  the  [  a- 
tieiii  iiio)  lather  be  said  to  be  in  a  state  of  siillntss  and 
quietness  than  fainting.  In  ttiosc  cases  where  this  state 
occurs  alter  delivery,  a  few  drops  of  oil  of  cinnamon  on 
sugar  are  useful,  or  we  give  thirty  drops  of  Isudanum 
in  a  little  brsndjy,  or  hartshorn  ana  water,  whilst  a  free 
circolatlen  of  air  is  to  be  preserved.  Volattle  tincture 
of  valerian  is  recommended  by  Dr.  Hamilton  to  be  given, 
as  soon  as  the  child  is  born,  to  those  who  are  subject  to 
fainting  fits*  and  certainly  is  a  useful  remedy. 

Actual  syncope  is  much  more  alarming,  even  when  it 
docs  not  proceed  from  hemorrhage,  great  fatigue,  or  any 
other  evident  cause.  There  have  been  instances  of  sud> 
den  destb  fallowing  an  easy  Isbour^  and  in  which  no  snf. 
licicnt  cause  could  be- ascertained  by  dissection.  The 
ordmary  meana  of  exciting  tbe  nervous  and  vasctilar 
qratem  must  lie  resorted  tO)  and  persevered  in. 


CHAP.  III. 

<y  4fi«r  Pabu. 

.\ricr  pains  arc  soniciimes  extremely  troublesome 
during  the  hrst  three  days  after  delivery,  and  may  even 
be  more  distressing  than  those  of  labour.  They  pro- 
ceed from  different  causes,  but  the  most  frequent  is  the 
contrec^m  of  the  womb  to  acquire  its  original  eice, 
and  expel  cldts.  This  often  occssions  irregular  grind- 
ing pains  in  the  lowerpart  of  tbe  belly,  and  sometimes 
in  the  back,  like  those  of  labour.  They  arc  usually  uc- 
companicd  with  the  discharge  of  clots  of  blood,  atid 
frequently  are  renewed  for  a  day  or  two,  whenever  the 
child  is  applied  to  the  breast.  They  arc  moat  effectual* 
ly  relieved  by  a  full  dose  of  laudanum,  and  warm  lb- 
menutkms.  Gentle  laxatives,  and  onifiirm  presaum 
externally,  contribute  to  relief.  Another  kind  is  ac> 
comp;\nicd  wl;h  wind  in  the  bowels  The  pain  is  not 
merely  felt  in  the  bottom  of  the  belly,  but  in  ditfereot 
parts,  and  cornea  en  often  like  gripes  or  ebolic  pains, 


there  isa  eowMsisMe  dispeaden  10 fever  and  inerssssd 


•  AslawNHivwc  _  _  „  „_ 

ritwdd  be  svetded,  until  tho  seoredew  off  isitik  is  ftJly  eiftihliahed,  sad  all  sypteMS 


arterial  aetien.snimsl  fbod  and  wine  or  malt  IHpior, 
off  fever  have  disappesred.  J. 
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Mmctimes  accompanied  with  a  Utile  fulnet*  of  the  bel- 
Jfi  and  pain  on  preaAiag  hard.  This  ia  relieved  by  a 
clyster  to  op«i  the  bowels,  afterwards  a  dote  of  iauda* 
sum  io  peppermint  waier*  and  foiiiMQtatkoa.  An  in* 
jectioa,  containing  laud«BUiD|  b  tlio  nwfuL  Soaw> 
times  worms  cuuse  this  pain.  Severe  pains  between 
the  ribs  and  tiaunch  hone  may  attack  in  paroxysms, 
continuing  for  more  thati  halt  an  hour,  and  then  going 
off  completely.  These  may  he  accompanied  with 
quickness  of  pulse,  and  the  uriiie  is  high  coloured. 
Tbtj  ar«  relieved  bf  opiuea,  foawotatiom,  aiiMplainat 
•hd  lasativctf  unA  loaMtiiiws  »  pretty  finn  buidago 
gives  temporary  relie£  Constant  pain,  accompanied 
with  shivering,  vomiting,  swelling,  and  tenderness  of 
the  belljr,  fever,  and  suppression  of  the  cl<  .ui sings, 
i&dicate  ioflaouMtiot),  and  require  tite  earliest  attention. 

CHAP.  IV. 

0/  DiafiUuenuntt  of  the  Uterut. 

Pain  in  the  back  and  lower  part  of  the  belly,  with  a 
strong  beating  down,  weakness,  feeble  pulse,  and  dis* 
cbarge  of  bkwd,  require  examinatioo,  lest  the  womb 
bewTcmd.  If  much  time  bo  Iom*  tb«  inToraioo  may 
ekher  ptove  qofekljr  fiMalj  or  reanin  during  the  whole 
oflife.  - 

If  the  uterus  be  inverted,  examination  detects  a  flcsfiy 
tumour  flUing  the  vagina,  whereas,  it'  the  womLi  be  pro- 

Srly  situuled,  the  vagina  is  tree,  and  the  os  uteri  is 
t  opcD  and  empty.  When  the  inversion  is  complete, 
the  mems  is  protraded  nltogether,  and  fwini  a  fleshy 
naaa,  which  projecte  MteiMilly.  In  eltlier  caie,  it  musk 
be  immediately  reduced  by  nraderate  pressure,  and  in 
general  this  is  easily  accomi  H^'ied-  When  it  has  been 
neglected  and  becomes  clirunic,  extirpation  has  in  dif- 
ferent instances  been  practised,  on  account  of  the  lnju> 
rious  effect  produced  by  the  repeated  hemorrhages, 
mucous  discharges,  and  continued  irritation  auendant 
en  tbia  atate.  Some  of  theae  beve  aaeceeded  perfectly ; 
and  in  one  tlie  author  aaw  the  patient  in  perfect  health 
IDMiy  years  after  the  operation. 

It  must  ncxi  be  observed,  that  in  consequence  of 
weakness  and  relaxation,  or  of  rising  and  walkiiig  t  o 
•oon.  the  womb,  bcmg  yet  heavy  and  large,  may  sink 
(00  much  in  the  vagina,  or  may  even  come  to  protrude 
ekietoelly.  Thist  in  tlie  first  degree,  ia  called  a  bearing 
down  of  the  womb)  and  vhere  it  proeeeds  so  far  as  to 
appear  outwardly  a  procidentia  uteri ;  but  this  ex- 
treme degree  fortunately  seldom  happens  at  first.  The 
patient  for  a  lengtli  of  time  complains  of  weakness, 
and  pain  in  the  back,  a  sense  of  dragging  about  the 
loio*i  weariness  and  aching  about  &  thighs  and 
lower  part  of  the  ballyy  and  onpleeaint  sensatbns 
when  she  attempts  to  walk,  particularly  a  bearing  down ; 
and  by  and  bye,  when  the  womb  descends  lower,  she 
csnnot  make  water  easily,  and  in  the  whole  progress  of 
the  romplainl  the  Stomach  and  bowels  are  apt  to  be  dis- 
ordered, both  ia  their  functions  and  sensations.  These 
affections  of  the  bowels  and  &iomach  are  very  often 
pKNnineot  symptomi,  leadii^;  off  the  atteotioo  of  the 
patient  from  the  troe  eaoMi  which  tometitnee  can  only 
be  cltscovered  by  the  exaninatioa  of  n  siuliul  pntC" 

liliontr. 

This  is  a  complaint  which  {generally  proceeds  from 
relaxatioDi  or  from  some  cxeruoo  before  the  womb  Jim 


relumed  to  its  usual  size,  or  from  its  remaining  for  a 
length  of  time  larger  than  usual.  This  oaturaliy  sug- 
gests a  caution  against  rising  too  soon,  or  making  any 
early  exertion}  andk  is  peculiarly  incumbent  on  those 
who  are  delicate  la  ooosumdiMi  or  enfeebled  by  pre- 
vious disease,  to  be  on  their  guard  in  this  respect. 
Although,  doubtless,  rash  management  on  the  part  of 
the  midwife  may  occasion  this  complaint,  yet  it  is 
much  oftener  the  fault  of  the  patient  herself.  It  roust 
also  be  impressed  on  the  mind,  that  it  may  succeed  a 
miscarriagef  or  may  even  occur  in  onmarriad  woment 
from  excesdre  discharge,  fluor  slbtHf  or  violent  eser- 
tioo,  when  out  of  order.  Rest  in  a  recumbent  posture  , 
is  of  the  greatest  service  in  the  early  stage.  The  bowels 
arc  to  be  kept  in  a  very  regular  state,  by  daily  doses  of 
Cheltenham  salt,  or  sal  polycbrest,  or  any  other  mild 
laxattvej  in  order  to  lessen  the  quantity  of  circulating 
Add )  sad  for  the  same  purpoae  Jiqaida  oiwht  to  be 
•toMedt  that  the  uterus  aiej  speedily  diminiMi  in  sine 
and  weight.  The  diet  aboiUd  be  such  as  tends  to  in- 
crease the  strength,  and  for  the  same  purpose,  in  a 
mc»ith  sfter  delivery,  the  cold  bath  may  be  employed, 
if  no  particular  symptom  forbid  it.  The  appUcauon  of 
a  pro|>er  bandage  round  the  whole  belly,  with  a  mode- 
rate degree  of  firmnesS}  often  gives  gteM  relief  to  the 
uneasy  feelings ;  and  tin  esily  use  of  n  ceajvees  over 
the  uterine  region,  so  as  to  excite  to  absorption,  may  be 
useful.    Astringent  injections  tend  to  contract  the  va« 

i;in.i,  ari  i  are  bomctimes  of  benefit.  If  these  means 
ail,  then  wc  must  employ  a  pessary.  This  is  a  com- 
plaint which  is  apt  to  be  increased  during  the  first  three 
months  of  subsequent  pregnancy,  but  after  the  third 
BMotb  it  diaappeera. 

There  is  another  affsctioii  which  may  be  eonfiMinded 
with  this,  namely,  a  relixidon  and  protrusion  of  the 
vagina  itself.  This  forms  a  soft  5WtlIi:ii;  or  promi- 
nence at  the  orifice  of  the  vagina,  wlacli  sometimes 
completely  encircles  the  opening,  but  oftener  is  more 
on  the  one  side  tbaa  on  the  other,  or  is  greaust  be- 
hind. It  gives  no  particular  inooovenience,  unless  it 
exist  in  a  great  degree,  and  it  usually  disappears  on 
going  to  bed.  It  requires  the  use  of  astringent  decoc- 
tions, or  alum  water,  exteM  a'tv  .  or  employed  as  injec- 
tions, and  the  frequent  application  of  cold  Water,  by 
means  of  a  sponge.  Internal  <i.sti  ir)^;cnts,  such  as  tinc- 
ture of  kino,  have  been  thought  useful.  If  the  patient 
be  weak,  strengthening  remedies  an  proper,  such  as 
btrki  steel,  the  cold  bath,  &c  In  thui  aa  well  as  in 
the  former  complaint,  it  is  of  great  service  to  support 
the  perineum  permanently;  the  best  mode  of  doing 
Which,  is  by  an  elastic  steel  truss  similar  to  that  used 
fer  prelapsns  aid. 

CHAP.  V. 

0/  Intgularttiet  ^  tkt  larkUt  Dittherge. 

An  increased,  and  sometimes  a  continued  discharge, 
after  delivery,  is  often  the  consequence  of  getting  up 
too  soon,  or  making  some  early  exertion.  It  is  usually 
•tteoded  with  pain  Io  the  back,  and  always  produces 
weakness.  It  n  to  be  removed  by  avoiding  exertion* 
taking  some  sircnqtliening  medicine,  such  as  bark  and 
wine,  and  using,  if  it  continue,  the  shower-baib<  The 
aching  pain  in  the  back  is  often  removed  by  the  applt- 
tion  of  an  adhesive  or  warm  plaster. 
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JiUDWIFEBY. 


The  lochUl  (lUcharge  is  in  so«M  VMMB  Wf  trH* 
ling,  and  majr  ertn  stop  very  soMi  wilhool  tojr  bad 

effect.  Hul  wlicn  il  is  suddenly  checked  by  exposure 
to  cold,  or  oUrer  cautcf,  most  pjinlul  consef|ucnccB 
may  follow,  such  as  swellin[;  ol  the  belly,  great  p«an, 
sicknets,  t»d  fever.  Tbeae  symptoms  are  daogcruus 
at  all  timMi  but  are  still  more  to  be  dreaded,  u  dicjr 
oAen  attend  faiflammaiion,  and  indeed  iIm  two  caaca 
ean  only  be  distinguished  by  minutB  atiemion.  A 
purgative  clyster  ihoufd  be  insimuty  administered,  a 
cloth,  soakcU  in  oil  of  lurpciuine,  or  hoi  lomcutauons 
npplicd  to  Uie  bellyi  and  a  pi  rspiratioii  encouraged  by 
«  saline  iulepi  containing  antioMOiai  wmc,  together 
«ith  tepid  drinkt.  An  anodyne  crater  ia  alao  awful, 
and  if  tiw  pain  continue,  the  lancet  must  be  uaed*  In 
thia  diteaac,  the  suppression  of  tlie  discharge  la  an  aURsct 
rattier  than  a  cause,  and  indeed  dous  not  unilorinty  tike 
j)lacc,  lor  thi;  sympionis  aribc  ftoin  spa^ut  ol  the  uiu- 
iine  fibres.  This  diflcrs  from  iiilljiiimatiou  in  coming 
on  mo^t  liuddeolyi  tbc  paio  tram  the  first  i»  severe, but 
it  rctiiits,  or  aooietiaiea  lor  a  few  sccooda  coca  entirely 
<du  •  But  it  moat  not  be  auppoaad  tliat  tbii  ataie  can 
continue  long  without  excitmg  inflamniation. 

Ill-smelled  discbarge  proceeds  from  clots  of  blood 
lodging;  about  the  womli,  and  requires  strict  attention 
to  cleanlines-i  ;  it  may  even  be  nccchsavy  to  wasli  Itie 
discbarge  from  tlie  passage,  by  means  ol  a  syringe, 
ir,  JMnrever*  tbia  diacharge  be  attended  with  sickness 
or  nauaea,  quick  pulae,  not  skin,  parched  haoda  and 
feet,  thirst  and  want  of  appetite,  or  repeated  dlachat^a 
of  biond,  and  pain  in  the  hjwer  part  of  the  belly  and 
hack,  then  there  is  reason  to  conclude  that  p»rt  ol  the 
aficr-birth  remains  io  the  womb,  and  great  attention 
is  necessary  to  preserve  the  patient.  This  affection 
oflen  passes  at  first  for  a  weed. 

Tbe  patient  ia  worn  out  by  nocturnal  perspiration, 
fever,  and  want  of  nouriahment,  until  at  length  a  putrid 
mass  is  discharged  from  the  womb,  perhaps  abont  the 
niniii  or  tenth  day,  or  even  after  some  weeks  of  suffer- 
ing, and  then  the  patient  (jenerally  recovers. 

The  bowels  are  to  be  regulated,  either  by  laxatives 
or  opiate  injections,  according  to  their  state.  The  diet 
must  be  light,  aucb  as  chicken  broth,  beef  tea,  calf 'a> 
feet  jelly,  arrow  root,  kc.  The  elixir  of  Yitiiol  la  use- 
ful for  promoting  appetite  and  checking  perspiration. 
Camphorated  mixture  is  of  service  for  allaying  nervous 
affections.  Clrcat  attention  must  be  paid  to  cleanliness 
and  ventilation.  Astringent  iojectioDs  have  been  em- 
ployed, and  aomednea  with  advantage. 


CHAP.  VI. 

Of  awetted  Ltg. 

After  delivery,  one  of  the  lege  ia  aometimea  affected 
with  a  painful  awelling,  which  ia  often,  though  not  alwaya 
correctly,4ittributed  to  lonie  vlolenee  In  the  labour,  or 

some  imprudence  afterwards.  It  makes  its  appearance 
about  ten  days  after  delivery,  sometimes  sooner  or 
even  later.  It  begins  with  lever,  and  pain  in  the  back, 
or  lower  part  of  the  belly,  particularly  about  tbe  groin. 


where  there  is  considerable  atiffnett  felt.  The  pain 
nay  gradually  extend  down  the  limb,  but  more  fre- 
quently it  ii,  after  these  symptoms,  suddenly  felt  in 
the  calf  uf  the  feg  or  knee,  and  presently  tbe  whole 
limb,  which  formerly  perhaps  was  cold,  becomes  hot 
and  swelled.  Tbe  acute  pain  slowly  abates,  but  the 
limb  coniinuea  tender,  and  can  scarcely  be  moved. 
The  pulse  becomes  much  quicker,  the  face  pale,  the 
strength  is  greatly  impaired,  and  frequently  very  co- 
pious  perspiration  adds  to  the  weakness. 

I'he  duration  of  this  disease  is  variable,  bui  in  gene- 
ral It  is  considerable,  and  occasionally  after  one  thigh 
becomes  better,  the  other  becomes  affected  with  aimi- 
lar  symptoms.  In  one  case,  which  latciy  waa  attended 
tw  the  anthortthe  inferior  and  both  superior  extremi- 
ties were  aaccessiTely  attacked.  The  complaint  in  the 
upper  parts  was  preceded  by  pain  and  biiffncss  iti  ihe 
siUe  ot  the  chest.  I'bore  is  always  great  Uebiliiy  At- 
tendant 00  tbia  diaaesei  and  even  a  lendency  to  ajn> 
cope. 

The  treatment  conaists  in  the  immediate  application 
of  leeches,  or  of  hot  aolution  of  acetite  of  lead  to  tbe 
groin,  at  the  lerae  time  that  a  purgadve  is  administer- 
ed, if  the  sytnptoins  on.  and  the  limb  becomes  af- 
fected and  swcticU,  relief  is  sometimes  obtain&d  by 
rubbing  witli  camphorated  oil,  or  tits  ■  i  f  soap  and 
opium  i*  but  lumentatHMts  with  hot  water  an-  more 
generally  usefuL  At  tbe  same  time  the  bowels  are  tw 
be  kept  regular  with.creen  of  lartnr,  and  sleep  pi«. 
cored  by  anodynea.t  When  the  acme  symptums  are 
over,  and  the  limb  only  remams  w<*«k.  friction  with 
the  titsh-brush  is  propcr,anda  roller  shouM  tie  applied 
with  moderate  firniuess  from  the  toes  to  ti  '  i  The 
cold  bath  is  u»«fut  to  re-establish  the  health.  The  diet 
ought,  after  the  inflammatory  symptoms  have  abated,  to 
be  nourishing,  apd  the  re-establisbmeot  of  the  health  ia 
pramotedbjr  removing  to  the  country.  TeakmediciAea 
at  thia  period  are  alao  oeefiil. 

CHAP.  vn. 

Of  S/iAemenU  mut  Remittent  Severe. 

Women,  who  are  disturbed  much  in  their  repose, 
who  have  suffered  greatly  during  labour,  who  have 
very  sore  nipples,  who  are  inattentive  to  their  diet, 
distressed  in  U»eir  mind,  or  exposed  to  cold,  are  liable 
(o  an  attack  of  fever,  called  in  this  country  a  weed. 
The  fit  begins  with  cbillnesa,  cold  feet,  and  violeDt 
trembling  ;  pain  in  the  back,  headach,  and  in  aome 
instances,  inclination  to  vomit.  Presently  flushes  of 
beat  are  felt,  which  at  last  become  steady,  and  the  pa- 
tient feels  extremely  hot  and  rfstlcss.  In  some  time 
afierAvards,  perspiration  breaks  out,  cuattnucs  iur  a 
considerable  time,  sod  at  last  abates,  leaving  the  pa- 
tient free  from  fisver,  but  very  languid.  During  both 
the  cold  and  hot  stage,  the  pulse  is  frequent,  and  there 
is  thirst ;  but  in  the  sweatm^  suge  both  these  symp- 
toms decline.  The  wbote  fit  is  usually  finished  wiih- 
i,i  iv.enty-four  hours,  fre(|ueiiily  in  a  much  shorter 
period.   There  may  be  only  one  attack,  but  it  is  not 


*  The  eimecatum  ttrsroonii  hu  sanwtiaMabeen  used  advaatsi; couslv. 
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uncommon  for  the  fits  to  come  on  erery  day  for  more 
ib*a  »  week}  nearly  about  Ui«  nme  liine,  or  an  hour 
aooaer  or  kter  each  day  { and  in  tint  caac  tbcy  are  pre- 
ceded  by  coldnesB  in  the  back)  accompanied  with  ach- 
ing pain.  In  this  state  the  stomach  becomes  filled 
▼ith  wi»d,  the  bowels  are  bound,  and  the  patient  is 
timid  or  hysterical.  In  some  instances  there  is  a  state 
«f  complete  apyrexia,  in  others  only  a  remission  of  the 
aynptoms.  Short  atucka  of  this  fever  are  not  in  g ene- 
ral  dangerous  I  bat  if  they  bo  repeated  and  prohwgedi 
h  is  probaUe  tktt  thef  depend  odj  or  are  kept  up, 
by  some  local  dkcaee.  There  may  be  incipient  and 
obscure  disease  in  some  of  the  great  cavities  of  the 
body,  or  the  mammae  may  bo  partially  affected.  In  ail 
such  cases  it  is  therefore  necessary  reexamine  minutely 
law  the  symptoms  and  sensatMD*}  for  it  hea  happened 
ihataome  patienu  have  been  iQddoolf  cot  off^irno  were 
tappoecd  M  be  in  Uuls  danger. 

When  tbe  cold  fit  comes  on,  oar  object  ts  to  hasten 
the  hot  one,  which  is  done,  not  by  puttings  many  lud- 
clothesosi  the  patient,  for  these  are  hurtful,  but  by  giving 
fiequcntly  a  sm&U  quantity  of  some  warm  drink,  such 
as  gruel  or  lemonade,  and  applying  a  buttle,  filled  with 
warm  water,  to  the  feet  and  pit  of  the  stomach,  or  to 
the  hackt  if  it  fed  cold.  When  the  hot  fit  ia  ectablisbedi 
tlieae  a]>piieatkNis  are  to  be  re  mo  red,  md  the  tepid  drinks 
cc:i' ifAUvrf  till  the  sweat  rorur?  cut  AT'-':'.r,=:  ?.:•<■  ii,  lir 
employeil  for  pushing  this  Lui  by  ukiug  ^  vcij  i.iUc 
drink,  and  lying  quiet  for  some  hours,  it  is  to  be  en- 
couraged to  continue  in  a  moderate  degree,  tiil  all  the 
uneasy  feelings  and  feverish  symptoms  are  removed. 
Then  warm  diy  linen  it  to  be  put  on,  and  cold  aToided 
with  cire.  It  requires  much  prudence  to  say  when  the 
per-prrj'ion  ought  to  be  checked,  but  it  is  a  good  gene- 
ral rule,  to  coniinuc  it  till  the  fever  is  removed.  After 
the  sweating  is  over,  a  little  panado  with  wine  is  proper. 
A  repetition  of  the  fever  is  to  be  prevented,  by  avoiding 
thoee  eauies  which  first  brought  it  on,  keeping  the 
bovefe  epen»  takii^  aome  sttengtbening  medicineai 
each  an  bark«  and  procvrinK  reet  by  opiates.  When 
there  is  a  tendency  to  return,  and  no  local  disease  can 
bo  detected,  the  fit  is  sometimes  checked  by  taking 
iweniy-fiyc  drops  of  laudanuni  an  hour  bi:forc  the  ex- 
pected lime  of  attack,  and  applyiiig  warm  flannel  to  th6 
back.  During  the  intervals,  infusion  of  barki  or  tbe 
cantioqs  uie  of  anenic,  will  be  useful. 

Ifpal^tatioooccQr  Drequeatly,  cither  along  with  thie 
fever  or  without  it,  the  best  remedy  is  a  large  dose  of 
laudanum,  in  a  glass  uf  peppermint  water,  and  during 
the  interval,  the  volatile  tincture  of  valerian,  with  taxa* 
tives,  or  the  camphorated  mixture,  will  be  proper. 

If  the  attacks  of  fever  be  repeated,  or  if  it  become  con- 
tinned,  it  will  be  neceatary  to  give  up  nursing  { and  mdeed 
in  muof  caint  tbe  aecraiian  oT milk  becomes  so  mach  di* 
miniahed  aa  to  render  it  impoeiibie  for  the  child  to  be 
nourished  by  the  parent.  When  toeal  pain,  or  symp- 
toms indicating  the  existence  of  inflamuiatory  action  in 
any  organ  appear^  no  cure  can  be  expected  till  that  or- 
|M  be  rdieved. 

CRAP.  VIII.  . 

0/  Mlk  Fever. 

The  accretion  of  the  milk  is  often  accompanied  with 
a  considerable  degree  of  fever,  called  the  milk  fever. 
This  is  partly  owing  to  that  disturbance  which  is  alwaya 
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to  a  certain  degree  excited  in  the  system,'  whenever  a 
new  process  is  established,  and  partly  owing  to  the  awet- 
ling  or  irritation  of  the  breasts  themselves.  In  Ihisview, 
it  may,  thoegh  of  short  dnrationi  be  eooipared  tn  tbe 
teething  fever  of  infants.  This  fever  commences  about 
the  second  or  third  day  after  delivery,  and  consists  of  a 
cold,  a  hot,  and  a  sweaiing  stage,  (luring  each  of  which, 
the  symptoms  arc  so  much  the  same  with  thoao  describ- 
ed under  the  name  of  weed}  or  ephemeral  fever,  that  it 
Is  needless  to  repeat  tlwm.  It  must  not,  howeveTi  be 
suppeeedi  that  tbe  fever  takes  place  in  even  ioiUUK^ 
more  than  that  every  child  has  a  teething  lever  i  and 
even  in  ihoso  cases  where  the  fever  is  considerable,  there 
is  vci  y  liulc  danger.  There  can  be  no  difficulty  in  dis- 
tinguishing tills  disease,  for  the  breasii  ai-e  full,  hard, 
and  painful,  circumstances  which  at  once  point  out  the 
nature  of  the  complaint.  By  way  of  preventing  this  fever, 
it  has  been  recommended,  that  the  child  be  apjflied  to 
the  breast  as  soon  after  delivery  at  the  strenglh  of  the  pa- 
tienl  will  permit,  and  this  is  cxtrr-nt  ly  proper  if  the  trial 
be  made  in  such  a  way  as  not  to  iaii^uc  her.  It  is  also 
useful  to  procure  a  stool  early,  and  it  is  even  proper, 
where  the  patient  is  stout,  of  a  full  habit,  and  does  not 
purpose  to  nurse,  tu  give  laxatives  more  freely,  in  order 
to  diminish  the  qtwntity  of  milk*  and  prevent  swelling 
and  irritation  of  the  breaats. 

When  milk  fever  does  take  place,  the  treatment  is 
very  simple,  consisting  in  givitig  warm  drink,  such  as 
grutl,  ur  lemonade,  in  small  quantity  during  the  cold 
stage,  and  applying  warm  flannel  to  the  feet  and  sto- 
mach. In  the  hot  stage,  the  curtains  are  to  be  thrown 
open,  the  coverlet  taken  ofiT,  and  tepid  drink,  with  gentle 
diaphoretics,  given  to  excite  perspiration.  In  the  sweat- 
ing stage,  the  perspiration,  which  is  generally  sour- 
smelled,  is  to  be  gently  encouraged,  till  u  be  universal, 
and  the  patient  feel  relieved,  then  it  is  to  be  lessened, 
and  the  management  is  the  same  as  in  weed.  These 
means  are  to  1m  employed  to  an  extent,  and  with  a  de- 
gree of  attentioBi  pn^rtiooed  entirety  to  the  severity  of 
tbe  symptoms. 

CHAP.  IX. 

0/  Inflammation  of  the  Breattt. 

When,  in  eonsecitience  of  exposure  to  eol^  or  of  the 
pein  and  tension,  eceaaiened  by  tbe  retentfen  or  tbe  milk, 

in  those  who  do  not,  or  cannot  suckle,  inflammation  of 
the  breast  is  excited,  there  is  great  reason  to  apprehend 
that  suppuration  will  take  place.  This  disease  is  easily 
known  by  the  pain,  hardness,  and  swelling  which  ac- 
company it.  In  some  cases,  the  whole  breast  seems  to 
be  aifectedi  in  othera,  only  one  half,  and  in  many  the  af- 
fection Is  naoro  circumscribed,  or  small  and  auperficlai. 
This  complaint  is  generally  accompanied  by  fever,  and 
that  is  sometimes  smart,  when  the  mammary  affection  is 
so  obscure  as  to  escape  observation  for  several  hours, 
or  even  tor  a  day  or  two.  VVnen  the  breast  inflames,  it 
is  evident  that  the  retention  of  the  milk  must,  for  a  time 
at  leaat,  increase  the  pain.  The  first  and  earliest  object, 
therefore,  most  be  to  have  the  breast  gently  drawn, 
either  by  the  child  or  by  other  means,  provided  these  at- 
tempts do  not  give  pain,  for  if  they  do  so,  and  the  milk 
di>  come  readily,  more  hurt  than  good  will  be  done. 
Tae  br-east  should  be  gcutly  fomented  with  a  sponge 
dipped  in  tepid  water,  and  then  covered  with  a  poultice 
of  bread  and  miik,  so  aa  to  continue  tbe  soothing  effects 
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of  th«  fomeoUtioo.  1'lte  patient  should  keep  in  bed,  and 
have  the  breast  propci  iy  supported.  Spare  dry  diet  and 
laxatives  are  proper.  IT  the  pjln  and  liardneiis  do  not 
very  soon  f'o  oR,  Liut,  un  ibe  contrary,  ilie  former  becoMics 
more  severe  and  tlirobbuijj,  suppuration  must  take  place, 
•nd  it  IS  to  be  encouraged  by  bread  and  milk  poultices, 
applied  holier  than  formerlf.  Iftbe  abscess  be  small 
•lid  Mperficiai,  the  ^pot  soon  becomes  red,  and  at  laat 
bre^ktt  occaaioning,  comparatively  speaking,  IHtle  fltt> 
trt»»,  and  scarcely  (giving  any  interruption  to  niuiinj;. 
But  if  ii  be  deeper,  or  more  extensive,  and  the  (glandu- 
lar part  of  tlic  breast  bt  ufTeclcH,  all  the  bvniptoins  arc 
more  severe,  the  progress  i»  tedious,  and  tiie  streiij>;th 
ia  apt  to  be  redoctd  bjr  fever,  perspiration,  and  want  of 
^tjMlHCi  In  these  eaaeai  if  the  abscess  do  not  point  and 
break  soon,  do  good  can  tie  gained  by  delay,  an  opening; 
should  be  iDadc  so  as  to  evacuate  the  tiiaiter  freely. 
This  not  only  f^ives  ininiediale  relief,  but  prevents  a 
faither  extension  of  the  mischief,  and  the  loun<lalion  of 
future  disease  In  every  instance,  a  free  opening  should 
be  procvred  for  the  pus,  and  if  sinuses  form,  these  must 
be  opened  completely  and  at  once.  In  unhealthy  iDflam- 
mallon  of  tbe  breaat,  diflFferent  glands  may  succeasivelf 
be  affected  in  both  breasts,  and  slow  abscesses  form, 
which  prutluc  e  iroublesonie  sinuses  whcti  they  burst.  In 
all  such  cases,  it  is  necessary  daily  to  examine  the 
breast^  for  the  constitution  is  apt  to  be  undermined  by 
repeated  atiacka  of  shivering  and  fits  of  fever.  The 
stomach  is  iaijniKd,  anorexia  and  reactaioje  take  place, 
and  a  fiital  cachectic  atate  la  produced.  Those  aid? er> 
ings  are  removed  by  opening  tbe  abscess,  or  evacuating 
the  confined  matter,  and  the  general  health  is  restored, 
by  laying;  open  any  sinuses  which  may  form.  Light 
nourishtncni,  wiiii  a  liberal  proportion  of  wine,  varied 
tonics,  and  the  use  of  opiates  and  laxatives,  according  to 
circumatancea,  are  proper.  Induraiioaa  or  local  affec> 
tions  from  torpidity  are  benefited  by  a  gentle  omirao  of 
mercury.  When  the  patient  can  take  novrisbroentt 
there  is  seldom  any  great  danger  ;  but  if  abe  have  a  per- 
petual and  intractable  loathinj;  at  food,  with  diarrhoea, 
and  especially  if  she  be  of  a  sttiinious  habit,  there  is 
much  ground  to  fear  ultimately  a  fatal  issue.  In  some 
inatances  tiu-  mesenteric  giaods,  in  olhera  tbe  uterus  it- 
self, ire  afTc  c  I  cd  i  a  the  coane  of  the  ^sMse,  wUcb  ma^ 
be  prMncted  for  somenoDiha. 

CHAP  X. 
Of  Uierinc  J nftatnmaliou . 

InfiamnuttioD  of  the  vromb  oaually  begina  between  tbe 
second  and  fifth  day  after  delivery,  hat  it  may  take  place 

at  a  later  period.  It  is  pointed  out  by  a  pain  in  the 
lower  part  of  the  belly,  which  gradually  increases  in 
violence,  and  continues  Milliout  interniis'tion,  though  it 
is  subject  to  occasional  aggravations.  The  uterine  re- 
gion is  very  painful  when  II  i*  pressed,  and  it  is  a  little 
swelled.  There  is,  however,  no  general  swellu^  of  tbe 
abdomen  with  tension,  anlesa  the  peritoneam  have  be- 
come affected.  But  the  parietes  are  rather  slack,  and 
we  can  feel  the  uterus  distinctly  througfi  them  to  be 
harder  than  usual,  and  it  is  very  sensible.  There  is  also 
pain  felt  in  the  back,  which  shoots  lo  the  groins;  and 
there  is  usually  a  dif!iculiy  of  voiding  the  u(ine,  or  a 
complete  soppreasion,  or  itiatreasing  degree  of  at  ran- 
gory.  The  iitttitioB  of  tbe  pain  will  vary  according  to 


the  part  of  the  uterus  first  and  principally  afTceted.  The 
internal  parts  become  also  frequently  of  a  deep  red  co- 
lour, and  the  va^jina  and  uterus  have  their  temperature 
increased.  The  iocbial  discharge  is  vei7  early  aupprea- 
sed,  and  the  seretion  of  milk  diminished  or  destroyed. 
Nearly  about  the  same  time  that  the  local  aymptoma  ep> 
pear,  or  perhaps  a  little  earlier,  tbe  ayatem  becomes  a(^ 
fected.  The  pulse  very  early  becomes  frequent,  and 
somewhat  hard.  The  patient  is  chilly,  or  has  a  shiver- 
in|>  fit  succeeded  by  increased  temperature  of  the  skin, 
and  it  is  not  unusual  for  her  to  be  sick,  or  to  vomit  biUotia 
fluid.  The  tongue  is  white  and  dry,  and  tbe  urtoe  h^h 
coloured  and  turbid.  Tbe  vomiting  in  some  cases  con* 
tinues,  and  the  bowcia  a>«  at  first  bound*  but  afterwaide 
tbe  atoola  ace  passed  nMwe  frequently.  If  the  perito- 
neum come  to  paruke  extensively  of  the  disease,  tben 
„  r  ii^vr  rnrly  snclling  and  tetidcrncss  of  (be  abdOBMIi, 
aij<;  uii;  t-aiiger  is  greatly  increased. 

This  disease  calls  for  the  early  and  free  use  of  the 
lancet,  which  is  ihti  principal  remedy  ;  and  the  number 
of  times  that  we  repeat  the  evacuation,  must  depend 
upon  the  eonatitutioo  of  the  patient,  the  cffecta  produ- 
ced, and  the  period  of  tbe  disease.  If  thrae  or  four  days 
have  passed  over,  the  pulse  may  be  full  and  frequent  ; 
but  U)is  is  an  indication  that  suppuration  is  going  on, 
which  will  be  asccrtairred  by  thix>bbin)^  jjairi,  kc.  In 
this  caie  ihc  iancet  is  hurtful.  Miid  laxatives  are  alao 
highly  proper.  Fomentations  are  very  useful,  and  es-* 
terital  irritations  are  likeartae  of  benefit  after  tbe  acttttt 
stage  has  been  aubdued  by  the  lancet.  The  appMeation 
of  oil  of  turpentine  is  perhaps  as  useful  as  any  other  that 
can  be  made.  Diaphoretics  ought  to  be  administered, 
such  as  the  saline  julep,  with  the  addition  of  anti- 
monial  wine  and  laudanum.  This  is  the  best  internal 
remedy  we  can  employ.  Ilmotlient  clysters,  or  some* 
times  anodyne  clysters,  give  relief.  In  tbe  suppurative 
stage  we  must  keep  the  bowels  regular,  give  light 
nourishment,  apply  fomentatiooB,  and  allay  pain  with 
anodyne  s.  When  the  matter  ia  diaeharged,  a  removal  to 
Uie  country  will  be  Useful,  and  toaie  medldues  shouM 
be  given. 

CHAP.  XL 

The  peritoneal  lining  of  the  abdomen,  or  tiic  coTcr- 
ing  of  the  intestines,  may  be  inflamed  alone ;  or  this 
disease  may  be  combined  with  Inllammatioii  of  tbe 

uterus. 

Peritoneal  inflammation  may  bo  caused  by  violeoee 
during  delivery,  or  tbe  application  of  cold,  or  the  inju- 
dicious use  of  Btimulsnts.   It  may  not  come  on  for  three 

weeks  after  Vlivcry,  but  it  usually  commences  on  the 
second  day,  and  earlier  than  inflammation  of  the  womb  ; 
and  it  may  often  be  observed,  that  the  pulse  continues 
frequent  from  the  time  oi  delivery.  It  is  preceded  or 
attended  by  a  shivering  and  sickness,  or  vomiting,  and 
it  is  marked  by  pain  in  the  belly,  which  aoroetimca  ia  verf 
universal,  though,  in  other  cases,  it  is  at  first  confined  to 
one  5[)  !  The  abdomen  very  soon  becomes  swelled  and 
tense,  ami  i.irs  state  rapidly  increases.  The  pulse  isfre-' 
cjucnt,  small,  and  sliarp,  the  skin  hoi,  the  tongue  either 
clean,  or  nhite  ami  dry;  the  patient  thirsty,  shc  vomits 
frequently,  the  milk  is  not  secreted, and  loehie  are  fre* 
quently  obatructed.  'i'hese  symptoms  ofieo  eome  on 
very  acutel/}  but  it  ought  to  be  deeply  impressed  oo  the 
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mind  of  iho  reader,  that  they  may'  also  ajiproacli  insi- 
diousif.  Wandering  paio  ia  felt  in  iho  belljr,  neither 
acute  nor  altogether  coMttnt.  It  IWNM  Ibr  after*patn9, 
bMitis •umdad  with  ftomMMtraiinibat  Mid  wama  fal> 
am  of  th«  bell«|  md  ■  fittra  tlekiKw.  But  whether  the 
early  •  ymptomi  coiDC  on  rapidly  or  slowly,  ihey  soon  in- 
cici5».,  the  belly  becomes  as  large  as  btlGrc  dcliycry^ 
»nd  is  oficn  so  tender,  that  the  weight  of  the  bed-clothes 
cm  scarcely  be  endured;  the  patient  also  feeit  much 
pain  when  she  toniS.  The  reapbltlm  becomes  very 
difficult,  end  •emetines  a  cough  eoinee  on,  which  ag- 
gnvetet  the  dittreai,or  it  exbte  froio  the  first,  ettended 
with  pain  in  the  aide  aa  a  prominent  symptom.  Some- 
times the  patient  has  constant  belchinp,  und  brings  up 
mouthful*  of  fluid,  will di  :i I -.vny- gives  pain.  The  bowels 
art  either  costive,  or  she  purges  bilious  or  dark-colour- 
cd  fzccs.  These  symptoms  are  more  or  leaa  acute,  ac- 
cordioK  to  the  esteatto  which  the  periiooeom  ie  effect* 
ed.  Thejr  wf  et  flnt  nUder  mm  nore  pratrected  io 
those  cases  where  the  inflammation  begins  in  (he  uterus ; 
aBd  in  such  the  pain  is  often  not  very  great  nor  very  ex- 
tensive for  some  lime.  If  the  disease  is  to  prove  fatal, 
the  awelling  and  tension  of  the  belly  increase,  so  that  the 
ebdonOD  becomes  round  and  prominent,  the  vomiting 
COMliiuee,  the  pulM  becomes  excessively  frequent  and 
irregular,  the  Mvcot  ere  eptboaa,  death  is  marked  in  the 
countenance,  the  extrenitiee  cold^  end  the  pain  uiually 
ceases  rather  suddenly.  The  patient  has  unrefreshing 
slumber,  and  sometimes  delirium  mite,  but  she  may  also 
remain  sensible  to  the  last.  The  disease  usually  proves 
fatal  within  five  days,  but  maf  be  prattactMl  ibr  ofghtor 
tea  days,  or  even  longer. 

The  practice  in  this  disease  ia  very  linllM^  but  Ttiy 
imporunt.  It  cooaiMe  in  mi  iosteni  reooone  to  the 
lancet,  which  is  to  be  tiaed  at  first  whh  freedom,  bat  in 
more  advann'  it  i  rcs  with  circun '  iir-iion.  If  it  is  to 
prove  useful,  a  wiil  uo  so  soon  j  i4i<d  a  frequent  rcpc- 
tiiion  toward  the  latter  end  can  only  hasten  death. 
Wiulst,  therefore,  the  writer  places  his  chief  reliance  on 
this  reswdy,  he  cavtiene  a^mt  its  abuse. 

FomcntaUmii  are  aoothlog  and  niofal,  aod  aJi  the 
pained  part  of  the  abdomen  ought  to  be  covered  with  a 
cloth  wet  with  cil  of  turpentine. 

The  bowels  arc  to  be  otiencd  by  laxative  medicine, 
and  stimiilsnlS  of  oiiy  kri  l  ^<ri:  to  be  avoided.  Ffttits 
and  grateful  drinks  are  to  be  prescribed. 

CHAP.  XII. 

0/  Furrfieral  Ftvcr. 

Puerpetal  fever  begins  sometimes  in  an  insidious 
manner,  without  that  abivcring  which  usually  gives  in- 
timation of  the  approach  of  a  terioua  malady,  in  other 
cases,  the  shivering  i.s  perceived,  and  varies  conaldera* 
hly  in  degree,  being  either  slight  or  pretty  severe. 
The  first  symptoms,  independent  of  the  shivering,  are 
frequency  of  pulse,  cippression,  nausta,  or  voiniiing, 
pain  in  the  head,  particularly  above  the  eyebrows.  The 
mght  is  pasted  with  little  sleep,  much  confusion,  and 
occasiooaUy  aoiae  deliriam }  bat  this  b  not  cominoo  in 
the  commencement. 

It  must  not,  however,  be  forgotlen,  thut  many  in- 
stances there  is  no  hcadat:h  in  any  stage  of  the  disease, 
nor  any  sickness  nor  vomiting  in  the  b'-ginniii;;.  In 
some,  tiie  temper  from  the  Brst  is  uncommonly  iritable, 


in  others  there  ij  much  timidity,  or  listlcssness,  or 
apathy,  ilyslcricai  symptoms  not  uofrequenily  &upc(- 
vene. 

From  the  beginning,  or  very  soon  afterwards,  pain 
is  Mt  in  the  belly ;  at  first  slight,  but  it  soon  inereasea, 
and'in  some  instances  the  abdomen  becomes  so  tender, 
that  even  the  weight  of  the  bed  clothes  is  productive  of 
distress.  A  general  fulness,  without  tension  of  the 
belly,  accompanies  this  from  the  Crst,  and  it  usually  in- 
creases pretty  rapidly,  and  may  proceed  so  far  as  to  make 
the  patient  nearly  as  large  ss  she  was  before  delivery.  In 
sach  cases  the  abdomen  necomea  tenie,  and  the  breatlung 
is  much  oppressed;  indeed,  in  every  instance,  the  res- 
piration is  more  or  less  affected  ;  the  free  action  of  the 
abdominal  muscles,  whicii  arc  concerned  in  tliat  func- 
tion, being  productive  of  pail).  The  degree  of  pain,  its 
scat,  and  period  of  accession,  vary  in  different. cases.  In 
some  it  evidently  begins  in  the  uterus,  and,  coming  in 
paroxysms,  resembles  severe  sfter^pains,  hot  never  goes 
entirely  off,  and  Is  accompanied  with  bearing-down. 
The  uterine  region  is  painful,  particularly  toward  one 
side.  The  os  uteri,  if  examined,  is  not  much  more  sen- 
sible than  u&ual.  There  is  generally  pain  in  the  back- 
In  other  cases  the  pain  is  first  felt  about  the  lower  part 
of  the  ribs  <xi  one  side,  and  is  accompanied  with  cough. 
The  belly  is  tumid,  and  tender  when  pressed,  but  ex- 
cept then,  or  in  turning,  the  patient  complains  little  of  it. 
Scwnetimea  severe  p»in,  like  spasm,  attacks  the  iUae  re- 
gion, and  cxtcndu  down  to  the  thigh,  sod  tomrd  the 

pubis  and  bladder. 

The  face  is  sometimes  flushed  at  first,  or  a  patch  of 
deep  red  appears  on  the  cheeks,  Init  the  countenance 
in  general  is  aitogeihcr  pale,  or  at  least  not  suffused,  the 
^a  are  without  animation,  and  the  lips  aod  angtea  of 
the  eyes  sre  winte.  The  whole  festores  indiesle  anxie- 
ty and  great  debility.  When  voiniting  occurs  at  the 
very  commencement,  it  is  generally  bilious.  In  the 
course  of  the  tUsc;iiC|  it  iii  i  omes  so  frequent  tliat  no- 
thing will  stay  in  the  stomach;  and,  towards  the  con- 
clusion of  the  fever,  the  fluid  thrown  up  is  dark-co* 
toured  like  coffee  and  frequently  fceUd.  This  is  a 
symptom  wideh  always,  if  it  do  not  proceed  from  a 
morbid  structure,  indicates,  in  whatever  r'  ^-^ic  it  oc- 
curs, an  entire  loss  of  tone  of  that  organ,  and  in  this 
fever  is  a  fatal  symptom.  But,  to  proceed  with  the 
history.  There  is,  in  many  instnnccs,  great  dejection 
of  mind,  and  always  langour,  with  general  debility  of 
the  muscular  fibres,  and  the  patient  lies  chiefly  on  her 
back,  or  there  is  so  much  lislleasness)  that  she  some» 
times  makes  little  complaint.  The  skin  in  not  very 
hot,  but  is  rather  clammy  and  relaxed.  There  arc  cases, 
however,  where  the  patient  complains  of  universal  and 
oppressive  heat,  until  toward  the  end,  when  the  extre- 
mities become  cold.  In  other  instances  the  temperature 
varies,  the  petient  being  sUemstely  itotter  aod  cooler. 
The  toDgue  is  pale  or  white  at  first,  but  presently  be- 
comes brown,  and  uniformly  apthz  appear  in  the 
throat,  and  extend  down  the  oesophagus,  and  over  all 
the  inside  of  the  mouth.  From  the  irritability  of  the 
stomach  and  bowels,  it  is  highly  probable  that  these  or- 
gans participate  in  the  tender  stste,  and  the  upper  pan 
of  the  larynx  seems  to  be  affected  from  the  cough  whidi 
is  excited. 

It  has  already  been  mentioned,  that  the  pulse,  from 
the  first,  is  very  frequent,  and  at  that  period  It  is  fuller 

than  ill  simpkr  peritoneal  inflammation,  but  it  soon  be- 
comes feeble.   The  thirst  is  not  always  great,  at  least 
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the  p:jiic:it  is  orteo  carelcis  about  drink.  The  bowels 
aic  ultci)  Cir^t  bound;  but  afterwards,  cspeciallf 
about  ilic  third  day,  they  usvially  become  loose,  and 
ttic  fiio'^h  Hit  ilittk,  luetid,  aud  oFteii  frothy.  This 
tvacuaiion  »een)»  to  give  relief.  The  urine  is  dark-co- 
loured, baa  ft  brown  sedimeat,  ami  ia  paaacd  l're> 
quenily,  and  «Hh  pain.  Tti«  lochia!  duciiarge  eon- 
tiiiucs  for  a  lime,  but  preseutly  is  diminished,  has  a  bad 
smell,  or  is  changed  in  appearance, or  gradually  ceases; 
and  it  is  observable;  tha'.  ihc  i e •ap|)caiaiicc  of  the  lo- 
chia, tf  ihey  liad  uceu  liuppi-essed,  is  not  critical.  The 
set-rerion  of  milk  stops,  and  tha  patiant  ioquiics  very 
aelduni  about  the  child.  In  bad  caaeai  tha  awelling  of 
the  bvUf  increaaea  rapidly,  but  llie  pain  dma  not  al* 
ways  kerp  pxe  with  ih«  awellini;,  beioK  •omallmat 
1c4»t  when  tlic  sweltinK  it  gn-utcbi,  and  in  the  end  it 
j;ciiLi,ii!)  !^>ji  i  uiuK  ly  ofT  The  breati)in)(  bccomea 
laUoitous  III  p:itporUoii  as  Itic  belly  eidatgca.  The 
strcn^'.h  biiiks,  the  pulse,  nlways  frequent,  becomes 
weak  and  tremulous,  the  threat  and  mouth  appear 
akraRby;  perhspa  the  stools  are  passed  inroluntarily, 
and  the  pifticnt  uaualljr  diea  about  the  fifth  day  of  tha 
disease,  but  in  some  cases  not  until  ihe  fourteentht  in 
utiii  i  -i,  so  e  ti  ty  as  the  second  day.  In  some  instances 
dettUi  IS  prccLiicd  by  low  delirium,  or  stupor;  in  olheni 
the  mind  coiitiDucs  iiKimpaired  till  witliin  i  few  niiiuiies 
of  dissolution,  and  the  patient  is  carried  off  after  a  fit  of 
a  convulsive  kind. 

Thia  fever  aitackaganerally  on  tite  secondt  tnd  aooM- 
times  the  third  day  after  delivery  ;  but  it  haa  also  oc- 
cuncd  so  late  as  alur  a  >vnk.  The  earlier  it  attacks, 
Ibc  i^rcdicr  is  the  dun^jci  ;  and  few  women  recover  who 
have  the  belly  much  swelled. 

On  dissection  there  is  found  in  the  abdomen  a  con- 
siderable quantity  of  iaid,  aimilar  to  that  mat  with  in 
peritonitis.  The  omentum  and  peritoneum  are  ioAani> 
ed,  but  perhaps  very  slightly,  and  gangrene  ia  unoaual. 
The  swelling  is  neither  proportioned  to  the  inflamma- 
tion nor  tffuaioii,  nor  in  every  instance  dependent  on 
the&  ,  bu  Jit  that  inSalion  of  the  boweU  which  results 
from  the  relaxation  of  the  muscular  fibres  of  the  bowels, 
which  Is  so  common  in  the  puerperal  state,  particularly 
In  puerperal  disease.  The  uterus  ia  not  mora  affected 
than  the  inteatiaea.  In  some  eaaea  the  thoracic  viscera 
nrt  'rflimei  Thcrcis  the  most  satisfactory  evidence  that 
tlit:>  ulscasc  is  intcctious,  and  also  that  it  is  epidemic 
over  a  greater  or  kaa  extant  of  country  in  particular 
years. 

As  it  has  been  confounded  by  many  with  peritonitis, 
it  ia  not  to  be  wondered  at  if  very  opposite  modes  of 
treatment  should  be  propoaad.  Tlus  atlenpi  to  identify 

puerperal,  or,  as  it  has  been  called,  low  child-bed  fever, 
with  simple  inflammation,  is  practically  of  the  most  mis- 
cliievou^  nature,  and  ought  to  be  reaiBted  by  all  etteotive 
observers  of  disease. 

Early  and  copious  venesection  has  been  siront^ly  ad< 
vised,  as  the  moat  eflfoctval  remedy  (  and  io  a  diaeew 
which  proves  ao  fatal  under  any  treatment,  the  author 
has  felt  it  to  be  hi^  duly,  even  under  many  doubts,  lo 
make  a  full  and  fuithlul  tvia)  of  the  plan.  The  result 
has  completely  cunvinced  him,  that  copious  and  repeat- 
ed bleeding  is  a  most  useless  and  a  most  dangerous 


practice;  and  if  he  can  prevent  his  younj^cr  brethren 
fiom  being  led  away  by  ilic  pl:>usible  ar^umenis  which 
liave  been  adduced  n>  (  u  our  ol  die  lancet,  he  shall  have 
i>erforined  un  important  service  to  litusc  who  are  attack- 
ed with  the  disease.  He  is  not  inclined  to  forbid  al- 
tt^etbcr  the  detraction  of  bitiodi  but  be  wishes  to  limit 
that  practice  to  tboae  caaea  where  the  symptoma  of  liiBum* 
matioo  are  the  most  decid>.-d,  ai>d  pariicularly  to  those 
where  the  pain  is  fixed,  as,  for  instance,  in  ihe  side,  or 
in  the  uterus  i  llie  la'uet,  in  svicn  lIl^tnnce4,  should  be 
early  employed,  but  oui^h:  nut  to  be  re^ci»ie<i,  and  where 
the  symptoms  arc  nut  decided,  it  should  be  altujfelher 
omitted.  Nona  have  recov«re<l  wito  have  been  largely 
and  repeatedly  bied,  altbovgh  the  b)eo-l  wee  aucb  as  ia 
met  tatth  iu  InAamoiation,  and  all  the  recoveriea  he  baa 
met  with,  have  been  amongst  those  who  either  wei-e  not 
bled  at  all,  or  otiiy  onci',  .mcl  spiiii^^ly.* 

Laxatives,  b<tik,  aud  ii^iii  nourishment,  to  support 
the  siren^ih,  ate  the  most  useful  iniemal  remedies.  In 
the  more  advanced  stages,  wine,  to  act  as  a  cordial,  aitd 
opiates,  to  allay  irritation,  will  be  useful.  Blisters  have 
been  advised,  but  they  ere  more  injurious  than  bene- 
ficial. The  applicatioa  of  tuipenuue  is  certainly  of 
advantage,  and  m  geueml  gives  more  relief  than  Comco- 
tations. 

II  llie  |):,lient  recover,  the  bmvrls  reitiuJB  loOg  In  e^. 

irritable  state,  and  ret^utre  naucb  atieotioo. 


CRAP.  XIII. 

0/  Chronic  Swrlimg  of  the  Abdomen. 

It  is  not  unusual,  if  the  patient  be  exposed  to  cold 
after  delivery,  or  have  any  puerperal  diacaae  of  an  in- 
fiammttory  nature,  for  the  belly  to  beeome  awoUen  and 
prominent,  with  seme  degree  of  tension.  Tlus  lume- 

l.iciion  arises  from  inflition  of  the  bowels,  and  is  de- 
pendent on  some  disease  of  ihe  uieiine  appenda^^es, 
;jcnerally  of  one  or  both  of  the  c.,.;!  i  The  connection 
between  the  intestines  aud  the  uterus  and  ovarii  is  well 
seen,  both  in  the  early  weeks  of  gestation,  and  at  the 
meaetrual  period,  many  fitmalea  about  thai  time  haviojg 
the  bowela  much  distended  with  ajr^  aad  tide  very  dta- 
easc  under  consideration,  may  be  produced  by  eKpoiWW 
to  cold  during  roensirualioii. 

It  is  a  complaint  of  some  importance,  not  only  on 
account  of  appearance,  but  also  as  it  indicates  the  exis- 
tence of  a  local  disease,  or  Cbange  of  structure,  which^ 
at  aome  future  period,  may  prove  fbrmidsble.  It  ia 
sometimea  aueceeded  by  aaeitea,  but  much  more  fre- 
quently by  that  diaease  improperly  called  dro|:>sy  of 
the  ovariuin.  In  some  instances,  however,  it  stems 
to  be  entirely  dependent  on  the  slate  of  ihc  bowels,  at 
least  no  other  disease  manifests  itself  in  futur«  life. 
When  it  la  not  symptomatic  of  organic  ^eaion  of  the 
ulerine  ayatemt  it  may  be  aometimca  removed  by  strict 
attemioQ  to  the  aciMM  of  the  bowela,  which  k  kept  up 
by  aperient  medicinea,  administered  ao  as  to  invigorate, 
and  not  weaken  the  muscuUr  fibres  of  the  intestines. 
'I'hesc  medicines  mosi  be  vain  cl  ar  cording  to  their  ef- 
fect, and  may  be  combined  wuh  lotiics,  and  uniform  but 
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in  its  •!«  Mage,  may  be  cancnUy  caasMewd  w  ef  e  b>sitiy  inMaiamaioiy  nawrc,  justifying 
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Mwlsffate  eompreaaioo  of  the  abdoroeiHor  loDg  cootioued 
fiicilNMi  wtf  inorninf  and  ev«mng. 
When  k  is  dependent  oa  ovariati  dtac«M«  the  st' 

leation  must  be  directed  to  tbe  reriiovnl  of  that,  which 
ie  •  matter  of  great  difBcaliy.  The  present  excellent 
and  lealoub  Professor ol  Midwifery  in  iht  Ui^iveisity  of 
Edinbur|;h,  Ur.  Hamilton,  has  informed  the  author,  that 
he  has,  in  some  cases,  been  succe»»rui,  by  einployinf; 
patting  or  friction  externally,  and  prescribing  the  aolttttoil 
of  muriate  of  lime. 

-  This  chronic  aweUing  is  not  to  bo  confcMinded  with 
a  tame&ction  of  a  more  acute  nature,  which  eooietiinet 
occurs  in  the  puerperal  state,  without  pain,  or  indica- 
tini,  (jf  inflammation.  The  same  experienced  practi- 
tioiiLT  compares  this  swelling  to  a  pillow  of  down,  for, 
by  presein^i^  with  the  bend,  a  umilar  soft  sensation  is 
pcrceWed  i  the  hand  sinka,  bnt  the  awelling  immediately 
rites  on  removing  the  pventtrc  it  is  cantideMd  m  a 
fclal  symptoiB. 


CHAP.  XIV. 
(y  fte  Sigtu  tint  «  tyum  ka»  teem  rntMfy  dip- 

It  is  snmciimes  an  object  of  great  imporiarLc  In. 
medical  jurisprudence,  to  determine  whether  a  wginan 
have  lately  bei;n  delivered  of  a  cliil<].  This  cat)  be 
done  by  examination  of  the  breasts,  the  external  ap- 
peuwioo  of  the  abdomen,  and  the  condition  of  the  ute- 
I1M  Mid  vagiui.  We  find  the  totoia  and  veeiM  relax- 
ed, aotnowhat  tninid,  and  oF  a  deeper  red  tnan  usual. 
The  perineum  is  generally  injured,  or  the  fourcliclte 
at  least  is  torn.  Tlicrc  is  a  5an'^iiinei>us  discharj^e. 
Tlie  ulcrus  IS  fell  lo  he  eiilarj^ed,  and  lus  ncithrr  the 
ahap«.  of  ttie  gravid  nor  of  the  unimpregnated  woiub. 
It  generally  lies  obliquely  to  one  aidt.  The  os  uicrl 
ia  nearfy  circular,  ia  aoft*  aoroevlwi  nigged,  ond  will 
admit  the  pnint  of  one  or  more  finc^ere,  according  to 
tbe  lime  which  has  elapsed  «incc  dcHv  ty.  The  belly 
ia  prominent,  and  the  inic^^umi-nis  lax,  wrinkled,  and 
Covered  wiili  li^^litcolourerl  hrokm  siieaks.  The 
breasts  arc  enlarged,  and  contain  milk,  and  have  a  very 
AaiillGt  and  dark  avaola.  Many  writt  rs  on  medical 
jorfapnidonce,  hoiMvari  conaider  ihcce  aigna  aa  fal>a> 
dona.  TbiSi  however,  is  of  the  qneatlona.  it  would 
appear*  which  can  be  (tiorc  accuruely  determined  by  n 
man  of  plain  sense  'lia  i  by  a  speculative  philos')phcr. 
Tlnrc  huvf  hcerj  ii.s'ann-s  «hirciiiilk  lias  been  dis- 
covered in  the  breasts  in  the  vir^m  iitate,  at  least  so  we 
awe  told  by  authors;  but  it  would  certainly  be  considered 

no  graat  proof  of  virginity,  were  a  female  to  be  foand 
iritfi  dandance  of  milk,  suckling  a  child 

One  Ihinj;  is  certain,  that  th-j  w  hole  of  tlie  signs  or 
appearances  enumerated  cimnot  exist  without  a  pre- 
vious prci;n3ncy.  A  ^lion  naiurally  arises  here, 
Miy  they  not  be  met  widi  when  the  female  has  ex- 
pelled a  mass  of  hydatids,  or  a  mole,  as  it  haa  been 
called  i  This  may  be  deoidedly  aaawered  in  the  nega- 
tive. Miatof  toeh  aabttaneea  are  produced  by  con- 
ception, but  after  a  time  the  ovum  betomes  htii^iued, 
and  changed  into  hydatid,  or  a  more  solid  divirgan- 
iaed  aiaai.  At  vmjBmucftVtiwtlhn,  kaa  «xiMedt  It  la 


evident  that  the  secretion  of  milk  and  distention  of  the 
breasu  may  take  place,  and  the  uterus  will  be  found 
enlarged.   Bat  it  la  very  rare  for  thcae  maaaaa  to  ac- 

4)aire  such  a  else  as  shall  enlarge  the  uterus,  or  distend 
the  belly,  so  as  to  produce  such  appearances  as  follow 
the  delivery  of  a  child.  And  as  they  ate  soft,  we  do 
not  find  the  same  injury  sustained  by  tbe  perineum,  or 
external  parts. 

Certain  caaea  of  au|>preaalon  of  the  meoiea  are  ac- 
companied with  awetlmg  of  tbe  belly,  and  lometinHa 
accretion  of  a  milky  or  serous  fluid  in  the  breasts.  Bat 
the  abdominal  tumour  arises  irom  inflation  of  the  bow- 
els, and,  when  removed,  leaves  no  mark  on  the  skin, 
and  cannot  have  any  60*601  on  the  stdic  of  tbe  vagina, 
labia,  or  uteres.  IgnoraM  people  suppose,  that  in  such 
cases  of  auppreasiootbe  meoeea  are  really  retdoed  and 
accnoMilated  In  tbe  nterua,  and  tiMrefare  may  enlarge 
it.  This  can  only  happen  when  the  vagina  is  closed, 
and  in  that  case  relief  mtut  be  obtained  by  an  opera- 
tion,  the  performer  of  which  can  bear  tealiiMiqr  to  the 
nature  of  the  case. 

If  in  any  one  instance  it  could  be  established  that  a 
female  had  been  large,  aa  in  pregnancy,  and  all  tbe 
ngna  above  enooierated  were -met  whh,  and  pattico- 
larly  when  combined  with  laceration  of  tbe  perineum, 
there  cannot  be  a  doubt.  Granting  that  hydatids  and 
blighted  ova,  or  moles,  could  prtxiuce  the  other  symp- 
loinn,  they  could  not  tear  (.he  perineum.  If  such  sub* 
stances  really  were  expelled,  they  would  be  shown  bf 
the  patient,  or  deacrllaod  by  her,  ao  aa  to  aatiafy  a  me. 
dice!  practitioner.  Par.  leaa  can  mechanical  ohetruc* 
tion  of  the  menaea  oecaaion  deception,  for  this  cannot 
possibly  injure  the  perineom,  and  indeed  can  only  be 
removed  by  a  surj^ical  operation.  Last  of  all,  the  ab- 
surd account  often  >;iven  by  the  patient  herself  mu^ 
convince  every  intelligent  practitioner  of  her  guilt. 

In  cases  where  the  mother  is  dead,  and  it  ia  oocea* 
sary  to  ascertain  whether  or  not  ahe  haa  been  dctivered 
of  a  child,  we  have,  in  addition  to  those  marks  already 
described,  an  opportunity  of  examining  the  uterus  and 
its  appenda(»es  by  dissection.  The  «<juib  is  fr)Uiiil  en- 
larged, lis  substance  thickened,  its  cavity  Ailed  with 
cosKUlated  blood,  or.  if  empty,  the  internal  surface  ia 
covered  with  a  black  coating  of  blood.  The  veascla 
are  large,  and  as  they  are  lergeat  where  the  placenta 
was  attached,  eMrha  oomapendiog  to  this  attachment 
may  for  a  time  be  observed.  The  extremities  of  tbe 
tubes,  but  pariirularly  the  ovaria,  arc  hijiflily  va-,i  u. 
br,  and  these  latter  cuntaiit,  on  diffi  rent  parts  of  their 
suiface,  vesicles  filled  with  bloody  fluid.  Can  it  be 
determined  by  dissection,  whether  a  female  has  had  a 
premaittfc  fatbeur^  or  have  discharged  a  fjlae  concept 
tion,  as  h  haa  been  called  i  Thia  ia  chiefly  to  be  doi>e 
by  the  state  of  the  surface  of  the  uterine  caviiy,  knd 
the  sisc  uf  the  vessels.  .\f'er  abortion,  or  premature 
labour,  there  is  usu  tliy  &ome  portion  of  decidua  left^ 
and  the  uterine  vessels  arc  large  in  proportion  as  the 
peri'id  haa  been  advanced.  In  blighted  ova,  or  false 
conceptioa,  on  tbe  ether  hsod,  there  can  be  no  portkm 
left  of  healthy  decidua ;  but,  partlcuUrly,  there  can- 
not be  expected  the  same  enlargement  uf  uterine  ves- 
sels »o  support  a  futitu^  ur  imperfectly  organizt  I  n  iss, 
which  would  be  requisite  for  a  perfect  and  v^roua  ovum, 
(j  ■.) 
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MIGRATION.    See  B»Dt  Migntoiy,  i»d  Ht' 

BKRNATIOM. 

MILAN,  a  c'ny  of  Italy,  and  the  capital  of  that  portion 
irbicb  WM  lat«ljr  formed  into  the  kingdom  of  Lomlwrdjr 
tbe  FreDch,  but  which  formcrlf  cooMiliited  th« 
Ottchyof  Milan.  It  is  Mlutted  in  a  bstveen 
ibe  rivers  Adda  and  Ticino,  frotn  whicli  it  is  watered 
by  canals  drawn  fioni  each.  One  of  these  caaals  was 
commenced  in  the  year  1179,  and  rendered  navigable 
in  1371 :  and  the  navigation  is  now  advancing  towards 
Pavia  by  a  third.  This  citj  is  «bQttt  eight  miles  in 
circuit.  Some  of  the  ttre«U  sre  sptcioasi  and  baih  in 
stcaigbt  iinesi  but  latny  areiuurrow,  crooked,  and  Id* 
coDTenfent.  For  the  most  part  thej  are  paved  with 
small  nuirblc,  or  granite  pebbles,  frODI  the  bad  of  tha 
ticif^hbouiiii^;  iivcrs  and  torrents. 

Fiiblic  buildings  are  numerous  in  Milan.  The  ca- 
thedral, standing  nearly  in  its  centre)  for  size  and 
beauty,  is  considered  the  finest  in  Italyj  next  to  St. 
Peter's  at  Rome.*  It  is  an  edifice  in  the  geimlliegotbic 
style,  of  the  largest  dimensions,  and  consists  entirely 
of  pure  white  marbk-.  It  extends  490  feet  in  length, 
298  in  breadth  ;  it  is  divided  into  five  navts  by  32 
enormous  marble  gotliic  columns,  and  it  is  li^lited  by  five 
cupolas.  The  height  wahin  under  the  principal  dome 
is  358  feet;  tho  arches  corresponding  to  which,  era 
48  feet  videt  anpportcd  by  columoa  8  feet  in  diame* 
ter.  The  pillars  supporting  the  roof  are  above  90  feet 
high;  an'  the  roof  itself  is  covered  %vitb  blocks  of 
marble,  so  clostly  cemented  together  by  a  hard  and 
durable  substance,  as  to  appear  one  entire  piece.  The 
principal  tower,  crowned  l>y  balcoDy,  and  ascended  by 
488  steps,  is  400  feci  high,  affoHBiig  a  magniiicent 
prospect  of  the  city  below,  surrouaded  by  a  fertile 
country  and  picturesqtte  mountains.  Ahboogb  thn 
church  was  begun  in  the  year  1386,  iho  fafadc, 
presenting  a  great  variety  of  ornamcntb,  was  never  com- 
pleted until  Bonaparte,  having  resolved  that  it  should 
be  fiuished  in  an  elegant  manner,  employed  a  great  many 
workmen  on  it.  About  4000  statues  adorn  the  exic* 
rior  and  ioteriwr  of  the  cathedral,  some  not  exceeding 
a  foot  In  height  One  by  the  sculptor  Agrati,  repre« 
sents  St.  Bartholomew,  who  was  flayed  alive,  holding 
up  his  own  skin  as  a  drapery.  It  is  of  white  marble, 
inscribed,  .Von  me  Pra.i  iielr.t  scd  Afarcu*  Jtnxit  jtgruii, 
and  is  esieentcd  a  cft^  d'ttuvre  of  sculpture  by  the 
MUabese.  But  it  would  certainly  be  mpre  suitable 
ibr  an  anatomical  tbeatrej  than  to  ornament  the  inte- 
rior of  a  place  of  public  worship.  Two  large  pulpits 
occupy  the  sides  of  the  chancel,  and  near  them  is  a 
fine  organ.  Among  Uic  other  more  remarkable  ob- 
jects, is  a  subterraneous  chapel,  the  place  of  srpuiuirc 
of  Cardinal  Borromco,  Archbishop  of  Milan,  who  died 
in  1S84.  Seven  bass  Mlieb  of  iiivar,  forming  seven 
aides  of  the  cbapeli  represent  the  principal  incidents 
of  bis  lib,  executed  in  a  masterly  mamwr:  and  bis 
body  reposts  in  a  shrine,  formed  of  large  pieces  of 
glass,  with  cdge^  of  silver  ^rilt.  It  is  arrayed  in  his 
pontitiral  hnblt  ;  the  fice  exposed,  and  exhibiting  a 
tnortitying  spectacle  amidst  so  much  grandeur.  His 
hands,  in  silk  gluvcs,  hold  a  cross,  ornamented  with 
diamonds,  and  a  brilliant  crown  is  suspended  over  bis 
tiead.  The  quantity  of  precioua  aubstancet  buried 
here  cxccrd<i  belief.  The  treasury  of  the  cathedral, 
besides,  contains   immense  riches  in  precious  stones, 
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gold,  and  statues  of  massy  silver.  But  a  lart^e  propor- 
tion of  the  revenues  having  been  withdrawn  by  the 
French, fSw  more  useful  purposes  liian  sustaining  eccle- 
siastical pomp,  the  former  splendour  of  thia  cathedral 
is  dimiirfsbed. 

In  Its  environs  is  the  church  of  Santa  Maria  de  Moni,  a 
small  oratory,  which  is  entirely  ornamented  with  pirtui-es 
framed  of  human  bones.  Tho  church  of  St.  .Ambrose, 
who  was  Bishop  of  Milan  in  the  fourth  century,  and 
author  of  very  voluminous  works,  is  said  to  be  reared  on 
foundations  coeval  with  himself.  But  the  present  struc- 
ture belong*  lo  the  ninth  centwy«  and  if  its  doors  of 
brooxe  be  of  the  same  dale,  they  must  be  diflereat 
from  those  which  that  celebiated  lather  closed  against 
the  emperor  Thcodosius.  The  pavement  is  of  fine 
mixed  marbles.  The  vault  of  the  choir  is  of  Mosaic  ; 
and  tiic  ^'^eat  altar  under  which  the  body  of  St.  Am- 
brose rests,  is  supported  by  four  beautiful  columns  of 
porphyry,  enriched  with  precious  stones.  The  other 
churches  of  San  Vittore,  Santa  Maria  della  GnuUe, 
Ssn  Lorenco,  Ssn  Celto,  are  remarkable  for  rise,  anti- 
quity, arcliiiccture,  or  paintinj^s.  That  of  San  Fran- 
cesco Mai^giorc  is  the  largest  of  the  modern  churches  of 
Milan. 

A  considerable  number  of  years  ago,  this  city  con- 
tained SO  ineoastertes  and  83  ounncnaa.  The  people 
are  very  devout,  for  it  ia  coromon  to  sea  a  madonna  in 
fUfferent  abops  with  a  lamp  burning  before  the  image 

until  evening. 

There  are  many  chjiLi'..iljlc  establishments  here,  in 
eluding  hospitals,  schools,  and  colleges.  The  Gieat 
Hospital,  which  receives  patients  of  t)Olh  sexes,  is  a 
spacious  buUdiog,  with  a  court  of  above  300  feet 
square,  lined  with  a  double  porUco,  supported  above 
and  below  by  columns  off  ditbrent  orders.  The  wbolu 
can  accommodate  1500  patients,  or  even  2000  on  ex- 
traordinary occasions.  Great  operations  are  performed 
during  summer,  under  a  portico  open  to  the  street, 
where  the  groans  of  the  sufferer  are  audible  to  the 
pasaengera,  and  his  person  would  be  exposed  to  their 
view,  were  it  not  concealed  by  the  surrounding  crowd 
of  students.  A  smaller  hospital,  containing  only  40 
beds,  is  better  managed  t  and  thara  is  tikewise  a  mili' 
Ury  hospital.  The  Lararetto,  environed  by  a  ditch  or 
canal,  is  a  vast  (juadran|j;u1ar  edifice,  1250  feet  in 
length,  and  1300  in  breadth,  all  of  brick,  containing 
304  rooms,  with  fire-places.  A  chapel  is  so  contrived 
in  the  centre  of  its  court,  that  divine  service  may  be 
seen  by  the  sick  from  their  beds. 

The  college  of  Brtroy  once  belonging  to  the  Jasuita, 
was  more  lately  denominated  the  Palace  ^  tke  Sdeneet 
by  the  French,  because  physi:,  sculpture,  architecture, 
paimiiig,  and  engraving,  are  taught  in  it.  This  edi- 
ficc  has  a  square  court,  exhibiting  two  stories,  the  one 
auppoited  by  Doric,  the  other  by  Ionic  columns,  which 
are  connected  by  a  grand  staircase.  Here  are  a  good 
collection  of  machines,  for  illustrating  the  physical  de- 
partment, an  observatory,  a  library,  together  with  a  ca- 
binet of  12,000  incikils,  and  a  boianic  i^arden. 

Titcrc  are  several  libraries  ii»  Milan,  of  which  the 
chief  is  that  of  the  college  of  Brera,  btkI  the  next, 
the  Ambrosian,  founded  by  a  otrdinal  of  the  Bur- 
romean  family,  a  itephew  of  the  archbishop  above 
mentioned,  in  1609.  Its  contents  exceed  40,000  print- 
ed volumes,  and  15,000  manuscripts,  tho  former  ar* 
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tmgtA  in'  »  spacious  gaUaiyi  tlie  latter  in  a  separate 
apartmaat.  Tiioiigh  cpan  dulff  aad  cdoaidered  a 
pobtic  ettablitliniciit,  this  libniy  U  alwi^a  andor  the 

direction  of  the  he,.''  of  the  fomJIy  as  its  property. 
Many  valuable  wi  I  n^^  hcic  preserved  in  it,  such  as 
a  translaiion  ct  the  works  of  Josephus,  executed  1200 
years  ago  on  the  bark  of  a  tree  ;  Virgil's  Works,  with 
Notes  by  Petrarch;  those  of  Greg^c^  of  Nasianseo} 
twelve  Tolttntci  of  mathematicali  nMcbanicalt  and  ar> 
abtoeetaral  drawings,  by  Lconardf  de  Vliiei  t  Bat  tba 
most  valuable  portion  was  carried  to  Paris  along  with 
the  rest  of  the  plunder  of  Italy,  and  it  is  yet  unex- 
plained what  has  been  restored.  A  library  belonging 
to  the  Monastery  of  St.  Ambrose  is  very  rich  in  Latin 
manuscripts,  besides  a  prodigious  collection  of  charters 
and  diplomaa,  some  of  which  ascend  to  the  eighth  cen* 
tury*  tna  whole  being  in  eicellent  arrangement. 

Lilentttrahaa  been  auccessruily  cultivated  in  Milan  { 
besides  Alciaii,  Beccaria,  Carli,  Verri,  and  other  author* 
in  history  and  political  economy,  this  city  has  been  em- 
bellished by  the  names  of  Pini,  Landriani,  Frisl,  and 
Donna  Maria  Gaelana  Agncsi,  in  the  sciences.  (Sec  Ao- 
>«si.)  Many  valuable  works  also  have  issued  Ironi  the 
fvess  of  Milan,  among  which  may  be  named  the  Httio- 
fiaaa  ^  hal^t  in  S5  blia  T«lanies»  bf  M utaierit  pab- 
Ktbed  in  the  aarUcr  part  of  last  century,  and  the  CbatI* 
col  Italian  attthort  on  PolHias!  Economy,  in  43  uciavo 
volumes,  published  in  the  carhcr  years  of  the  present 
century. 

The  theatre  della  Scala,  which  is  one  of  the  lar^'cst 
Ib  Italy,  was  built  partly  by  subscription  in  1776,  on 
a  iBagni6ceat  plan.  A  great  vcalibiUe  lead*  to  the  pitt 
and  two  fine  attlreaies  ateend  to  the  boae*,  of  wbieh 
there  arc  five  rows,  besides  a  sixth,  or  [gallery  for 
aitcndan'.s.  The  boxes  arc  vcrj"  spacious,  and  elegantly 
fitted  up.  It  is  said  in  a  small  work,  published  at 
Milan  in  1817,  that  sometimes  40  horses  and  600  persons 
are  brought  on  the  stage ;  and  the  theatre  is  so  skilfully 
conatractedt  that  the  perfbnnatMe  ia  quite  audible  in 
parta  meat  diaiant  frain  the  paribriMii.  The-  hour  of 
night  is  denoted  from  a  transparency  on  the  arch  of  the 
proscenium.  Besides  this,  there  are  several  other 
theatres,  one  erected  after  the  same  model,  but  smaller, 
and  less  decorated,  for  a  French  company  ;  and  another 
liir  the  performance  of  amateurs.  Some  of  the  best 
epccaa  extant  bava  lieea  compoaed  for  the  tbeatre  of 
Mitan;  and  aome  eminent  pcrlwraiera  ate  geocrallf  en> 
gaged  in  gratifying  the  public  taate  for  mutie. 

A  place  of  amusement,  called  the  Arena,  was  lately 
conslructcd  on  Ihc  outskirts  of  the  city,  foi  the  exUibi- 
tion  of  great  spectacles,  and  is  capable  of  accommodat- 
ing 30,000  persons.  It  con^isis  of  an  oval  amphithca- 
trc»  partif  <n  grnqr  banks,  partly  of  stone.  The  lower 
part  of  taia  Arena,  which  ia  4O0  fathoms  long,  end  SCO 
broad,  may  be  entirely  inuixlaled  bf  meana  of  a  small 
canal  traversing  it,  and  there  nautical  eahitntion*,  like 
the  ancient  naumachia,  ina|  be  abewn ;  a*  waadone  to 
entertain  Bonaparte. 

Milan  contains  many  Rne  houses:  some  distinguished 
Jbjr  their  architecture,  others  by  their  spacious  apart* 
nenta  and  elegent  furniture.  For  the  most  parti  thof 
arc  decorated  externally  with  lo&y  granite  colamn*  sup- 
porting large  projcciint;  corhleea.  That  of  the  family 
of  Litia  ha* a  fB9ade  with  89  pUlara,  beaidea  ibur  in  tba 
portico. 

Much  activity  prevails  at  Milan,  which  is  a  place  of 
coDBiderabie  trade  and  manufacture.    Workmanship  in 


tneialar  embroideiy  in  gold  and  silver,  are  executed  in 
a  superior  style.  There  are  extensive  manufactures  of 
atlk  in  its  dlffereat  branches;  of  wool  and  geatls  hair, 
gUss  and  porcelain.  Mosaic  work,  and  that  in  pktra 
dura,  is  prosecuted  on  a  larger  scale,  and  in  greater  va- 
riety, than  in  any  oth( :  j  u  '.  of  Europe.  Lately  a  piece 
of  Mosaic,  represeniKi)^  the  last  supper,  with  figures  as 
large  as  life,  was  executed  in  colours  after  nature,  on 
six  psnnel*!  extending  SO  feet  in  length  and  7  in  height. 
It  was  commissioned  by  Bonapaitet  at  the  price  ef  SOOOL 
but  the  overthrow  of  bis  government  Interrupted  the 
work,  which  has  been  completed  very  recently  for  ano- 
ther bovcrcign.  The  fertility  of  the  neighbourinij  terri- 
tory, in  fruit,  graiU)  and  pasturage,  affords  abundant  siip- 
piies,  both  bf  the  coDsunpttoo  of  thla  cityt  and  for 
exnort. 

Milan  consists  of  61  parishesi  containing  190^000  or 
lSO/>oa  twih.  By  some,  the  peculation  ia  rated  neaily 
ooe-ronrth  hi^^hcr ;  and  it  is  said  to  have  been  so  in  the 

course  of  the  preceding  cei.tuiy.  In  1766,  by  actual 
enumeration,  the  inhabitants  amounted  to  111,450,  ex- 
clusive of  those  occupying  the  religious  houses,  and  a 
cenatu  part  of  the  suburbs.  The  sute  of  society  is  con> 
sidered  very  agreeable.  Fnnknaaa  and  hospitality  dis- 
tinguiab  the  citixena  amonf  atnagerii  and  urbanity 
among  themselves.  They  are  devout  and  bigoted,  it  is 
said;  but  ihi  vistcrities  of  monastic  life,  always  calcu- 
lated to  dcjria  lj  'lif  more  amiable  sensiblities  of  man- 
kind, arc  ({r<  LitJ\  -i  luned  here.  A  love  of  show  pre- 
vails among  the  higher  ranks  to  a  much  greater  extent 
than  consistent  with  their  fortune,  and  luxury  aeems  to 
be  making  the  asme  inroada  aa  in  the  other  citiea  of 
Europe. 

Milsn,  in  respect  to  size,  is  the  fourth  city  of  Italy  ; 
its  history  ascends  lo  a  very  ancient  dale  i  and  none  has 
bci:i  111  1  e  exposed  to  the  curiix. liiion  of  contending 
(tuners;  it  is  supposed  to  have  been  founded  by  the 
Gauls  two  centuries  later  tkm  the  boiling  of  RonWt 
whose  early  hiatoryt  hoirevnrt  reata  on  the  most  uncer- 
tain data.  In  modem  timee,  it  has  lielonged  to  Spain, 
Austria,  and  France;  but,  although  taken  and  rc  t  i^Ken 
several  times  since  the  French  revolution,  u  was  £,.ivj,)s 
without  bloodshed.  WI  lii  -Jic  kingdom  of  Lombardy 
was  formed  by  liunapartc,  he  was  crowned  here  with  the 
iron  crown  of  the  ancient  kings  of  Lombardy ;  and 
thenceforth  Mibui  was  considered  the  real  capital  of 
Xuly.  By  his  order,  the  fortifications  were  dismantled^ 
aixl  he  built  a  triumphal  arch  of  white  marble,  to  record 
his  own  exploits.  Longitude  of  the  Observatory,  9" 
1 1'  4$"  east,  and  Latitude  43°  38'  3"  north. 

MILBORNE  Port,  is  a  borough-town  of  England,  in 
the  county  of  Somerset.  It  is  situated  at  the  foot  of  a 
steep  bill,  on  the  river  IvC}  principally  oo  both  side*  of 
the  bigb-reed  from  Yeovil  to  Shalwsbury.  The  church 
is  a  neat  edifice,  built  in  the  form  of  a  cross;  but  the 
bouses,  which  arc  disposed  in  four  streets,  are,  in  ge> 
ner-ai,  irregularly  built,  ami  detached  from  duc  another. 
The  guild- hall  is  an  ancient  building,  with  a  duur-casef 
partly  of  Saxon,  and  partly  of  Norman  architecture.  It 
has  considerable  manufactures  of  dowtss,  licking,  lin* 
scy,  stockings,  and  shoes,  which  em|rioy  a  number  of 
hunds.  The  population  of  the  borongh  and  parish,  in 
IBI  I,  was  334  inhabited  houses.  I  S3  families,  and  1 000 
initibitants.  Sec  Collinson's  HUtory  and  jintitjutiict  •3/ 
SomrrtetuMre,  vol.  ii. ;  and  The  Beautka  0/  Mngtand 
ami  Walei,  vm|.  xiii.  p.  J24. 

Jilli*£.   Sco  Mkasobbs. 
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MILDEW.    See  AoRiciaTv««. 

MlLt'OHU,  or  Milford-Havev,  i»  ilie  name  of  a 
>ea-port  town  of  South  Walts,  in  the  county  of  Pctn- 
brok,«i  betulilallj  siluated  oo  a  small  promontorj,  the 
■Mel  of  which  dNccnd  gtnxly  to  the  act.  The  prind* 
pal  bMbour  extends  to  iho  muUhmkI  jmenblee  m  iiffo 
lake.  It  haa  sixteeo  ereehtt  five  beya',  attd  ts  itmla.  It 
is  regarded  as  the  safest  and  nifist  comiiMxIitms  in  the 
worldi  and  is  citpable  of  holding  a  thousand  sail  in  per- 
fect security.  The  town  consists  of  three  streets,  ex- 
tending iTOCn  eaat  to  weat.  The  church»  which  i>  • 
bindaomo  btiUdinfi  contlMiog  of  a  nsvc,  chtncelt  tnd 
two  side  tliltet  Mande  at  the  end  of  the  lower  row  of 
houses.  The  old  chapel  of  St.  Catharine  ataiMla  at  a 
s'l  ivi  I'ibtanccio  the  cast,  arjd  l>as  been  cttivcrttd  into  a 
powder  magazine.  The  market-house  and  custom- house 


are  neat  buildings.  Two  batteries,  each  mounting 
seven  guns,  have  also  been  erected,  for  ttie  defence  of  the 
town. 

The  piiocipai  trade  of  Milford  conatita  ia  tti  So«;h^ 
Sea  wbale'Saherj)  which  hai  been  eacoeaefitlty  prote- 

eutcd  by  a  cahM^  of  Quakers,  from  the  ibhDcl  oT  Nao« 
tocket.  There  is  likewise  some  ti  adc  m  wood  at)d  na- 
ra!  stores.  A  dotk-jard  was  formed  at  the  sufj^jcsiion 
of  Lord  Spencer,  and  several  large  ships  of  war  wcr« 
buili  in  it,  and  others  repaired.  Longitude  of  Milford 
ateeple  5°  3(/  13"  weat,  nod  Latitade  9)°  43'  43"  north. 
See  Corbet*a  Ot^gntfMitl  JMrMraery  of  Watew  i  Pea. 
ten's  HUtorieal  Tour  through  Pembrfjkethire ;  and  lh« 
Mtmttkt  England  and  WaU:  Vol.  xviii.  p.  735. 
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The  art  of  war  may  be  considered  as  coeval  with  the 
history  of  the  world.  The  evil  passiuns  irdierent  in  hu- 
man nature, — hatred,  eiivy,  covetousncss,  an>l)iiir)n,  ;ind 
revenge,  first  gave  birth  to  this  destructive  art,  which, 
bowerer  rude  in  its  commencement,  haa,  in  the  course 
f/t  timoi  gndoally  odfsnced  to  the  importance  and  dig* 
inty  of  a  acienee. 

At  first,  the  art  was  pro'n'  ly  limited  to  the  display  of 
hidiviOual  strength,  couraj^i.,  unci  address,  in  wrestling, 
boxing;,  and  the  employment  ol  thtt  most  simple  oflen- 
sive  arms.  But  as  civilization  advanced,  and  societies 
became  more  extensive,  larger  bodies  of  men  were  em- 
ployed in  warlike  entorpiiiesi  the  advantages  of  a  ccr* 
tun  degree  of  order  and  combination  soon  became  ob> 
vious;  and  experience  (gradually  suggested  the  use  of 
various  instruments,  to  render  more  efficient  the  natural 
force  and  activity  of  the  limhs  in  close  conflict,  or  to  an- 
noy the  enemy  from  a  distance.  The  artol  war  now  at- 
tained to  that  state  nearly,  in  which  it  is  still  found 
among  the  Asiatic  tribes,  coosistiog  of  a  mass  of  rude 
principles,  which  cooM  tcafcoly  yet  bo  honoured  with 
the  name  of  science.  Meanwhile,  there  arose  men  of 
great  talents  and  ambition,  who,  being  occupied  during 
the  greater  part  of  their  lives  in  warlike  enterprizes, 
brought  the  art  to  a  greater  state  of  perfection,  and  made 
use  of  it  as  the  instrudMBt  of  their  glory  and  aggran- 
disement. 

Galbert  diatingialahes  fi««  or  six  great  epochs,  in 
which  important  changes  were  effected  in  the  princi- 
ples of  military  tactics.  It  was  among  the  Asiatic  na- 
tions, and  particularly  among  the  Persians,  that  the  art 
appears  to  have  first  assumed  a  systematic  form.  The 
Egypttana,  attached  to  the  peaceful  sciences,  made  lit- 
tle progress  in  the  militaiy  art;  and,  excepting  under 
Sesoalria,  they  never  were  a  cooqoering  people.  After 
the  death  of  Cyrus,  the  military  art  passed  to  the 
Greeks;  and  this  brave  and  ingenious  people  reduced 
it  to  sysicnij'ic  pi  'nciplcs,  and  hro'i^'ht  it  to  a  great  de- 
gree of  perlccliou.  Alexander  extended  it  still  far- 
Uier;  and,  in  his  time,  the  Macedonian  phalnnx  was 
oateemcd  the  moat  perfect  order  of  battle  which  had 
ever  been  ioventod  by  miliury  science. 

The  principal  weapon  of  the  Greeks  was  the  apear 
or  pike,  whicli  they  used  with  great  skill  and  dexterity. 
When  II)  <>r('ei'  of  balilc,  the  Greeks  and  Maccdoniaii'j 
were  frequently  drawn  up  on  a  depth  of  sixteen,  and 


even  thirty-two  mert,  placed  in  files,  one  behind  anoihtr. 
This  tlctp  and  den^e  order,  while  it  could  bi;  pcrfectlr 
preserved,  enabled  tlum  not  only  to  resist  the  most  vi- 
(;orous  attacks  of  their  enemies,  bat  to  penetrate  and 
lay  open  w  hatever  opposed  them* 

The  R  omaoa  adofNod  other  arms,  and  a  diibreat  nodo 

of  fighting.  Their  bvourite  weapon  was  a  abort  cot- 

and-lhru<ii  sword,  easily  manageable  in  the  hantl,  and 
admirably  adapted  to  give  effect  to  the  courage  and  acti- 
vity of  iheir  •soldiers  in  close  coiiflic'.  Tiiry  rejected 
the  dense  order  of  the  Greeks,  as  incompatible  with  the 
use  of  that  weapon,  and  drew  up  in  long  full  lioea  of 
three  men  in  depth,  much  the  same  as  in  oar  present 
European  armies ;  with  this  ffiflbrenee,  that  the  tnen 
were  arrani^ctJ,  not  in  files  one  behind  another,  as  is  now 
tlonc,  luit  each  man  in  the  succtciliiif^  rank  was  placid 
diagonally,  so  as  lo  cover  ihe  inlerval  between  the  two 
men  in  the  rank  before  them.  Uesides,  the  Human  sol- 
dier, in  order  to  have  the  full  play  of  Msslwrt  sword  and 
buckler,  rcqtiired  a  great  deal  more  room  in  all  dir««> 
tions  than  either  the  Macedonian  or  modem  European 
soldier.  Such  were  the  arms  and  discipline  of  the  Ro> 
mans,  which,  seconded  by  their  courage  and  skill,  ena- 
bled  ilicfii  to  triumph  over  the  Greclati  phalanx,  and  lO 
maintain  for  ages  the  sovereignly  of  the  world. 

Daring  the  decline  of  the  Roman  empire,  the  science 
of  military  tactics  was  almost  entirely  neglected,  aodttie 
empire  itself  gradaally  became  a  prey  to  those  numerous 
swarms  of  barbarians  whom  the  hopes  of  plunder  in- 
vited to  its  com}uest.  For  a  long  period  the  military 
liiitory  of  Lurope  only  [iresents  to  our  view  armies  with 
tittle  discipline  and  less  science  ;  battles  gained  by  nu«n- 
bers,  by  valour,  or  by  chance;  and  conquests  equally 
rapid  and  destructive.  Even  the  invention  of  gunpowder, 
although  it  necessarily  oecaiioned  considerable  changes 
in  the  mwie  of  fighting,  docs  not  appear  to  have  imme- 
diately led  to  any  very  important  improvements  in  tactics. 

MaiMirr,  Pr)rice  of  Orange-Nassau,  and  tJu  tavus 
Adolphus  ol  Sweden,  are  justly  considered  as  the  ta« 
titers  of  modern  military  science.  Both  were  men  of 
learning  and  research,  as  weU  aa  ol  genius}  snd  both 
carefully  studied  the  art  of  war  In  the  writings  of  the 
Greeks  and  Romans.  Their  admiration  of  the  ancients, 
indeed,  was  perhaps  carried  to  excess,  and  led  them  to 
the  servile  adoption  of  jjiinLii  "i  "  hich  were  no  longer 
suited  to  the  times,  or  to  the  aims  then  in  use.  But 
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there  Uno  doubt,  that  •we  rre  chiefly  indebted  to  tbem 
for  the  reviviil  of  militai)  i^.a-a  and  discipline.  They 
kcpi  up  ihe  prejudice  in  favour  of  tlie  dense  order  of 
battle,  and  the  um  of  the  |>tke  but,  on  the  other  hand, 
they  shewed  Um  advantages  of  the  oblique  order,  and 
invented  the  piretent  grand  baaia  of  military  operatiooit 
triangle  reatbig  on  •  dmn  of  magasioe* ;  beaides 
ii  TrorJucitig  many  other  minor  improvcoMnlS  in  tbe  dil* 
ci])line  and  disposition  of  the  troops. 

After  the  death  oi  Gustavus,  Ocrnhard,  Duke  of  Wei- 
roar,  Horn,  Banner,  Tomen&hon,  Turenne,  Moulecu- 
cttli,  and  others,  fought  with  success  according  lo  the 
piinciples  of  tbeir  naater }  and  tbe  art  of  war  continued 
in  certain  reapecta  to  improtre.  Tfaia,  as  Golbect  ob« 
serves,  was  the  age  of  great  generals,  commanding 
small  arinie!;,  ai)d  doing  great  things.  Some  circum- 
stances, however,  still  concurred  to  retard  tiic  piogrtss 
of  military  science:  among  which  may  be  reckoned  tliK 
servile  adherence  lo  the  ancient  tactics,  the  prejudice  in 
favour  of  the  dense  order)  and  tbe  continued  uae  of  tbe 
inlt«i  irtucb  even  tlie  celebrated  M ontecuculi  naed  lo 
call  the  queen  of  arms. 

Towards  the  end  of  the  seventeenth,  and  tbe  begin- 
ning of  the  eighteenth  century,  great  improvements 
were  made  in  certain  branches  of  military  iiciencc,  while 
others  were  almost  entirely  neglected.  Cochorn  and 
Vauten  brought  tbe  art  of  attacking  fottified  places  to 
a^le  ofperfectiob  trhollf  unknown  to  the  ancients. 
Tbe  en  of  defence,  however,  wna  far  from  makinB  equal 
piogresa.  In  the  mean  time,  armies  becatne  muen  more 
numerous;  and  the  quantity  of  artillery  w  i'.  pr  liyi 
ously  increased.  Louis  XIV,  gave  the  cxamplt.,  winch 
was  wjon  imitated  by  the  rest  of  Europe.  Ainiics  so 
pameroua,  and  with  such  immense  trains,  were  ic»s  easily 
■applied and  patio  motion;  and  the  duties  of  a  gene- 
ral vera  naora  eoo^licated  and  more  difficult*  Coodii 
Lusembonrgt  Marlborough,  Eugene,  and  a  few  otber 
generals  of  iransrc;i(l!-;,:  t;ilents,  were  ab!-.^  rn  mnvo 
these  masses;  but  uicu  inferior  genius  surik.  uiiiicr 
tbe  weight. 

Sufficient  justice,  we  think,  has  never  been  done  to 
tiM  talents  of  Marlborough,  aaquMtiooably  the  first 
commander  of  hie  age.  The  consummate  akill  which 
be  displayed  in  the  conduct  of  large  armies ;  the  eor>> 

rcctncss  of  his  coufi-d^ecil  in  chusing  positions,  and  dis- 
covtriiig  ilic  weak  p>.inis  of  the  enemy;  his  fjuickncss 
in  detecting  the  faults  of  his  antagonists,  and  the  rapi- 
dity with  which  he  look  advantage  of  them ;  above  all) 
tlie  oidferm  and  brilliant  aucceaa  which  attended  all  hia 
cotcrpriaea»  tttcat  Ihe  pre-eminence  of  bis  militarf  g«* 
nine.  But  neither  Marlborough,  nor  any  of  the  other 
generals  of  his  time,  c  n  be  considered  as  inventors  in 
the  art  of  war.  They  may  liuvc  made  a  more  or  less 
skilful  use  of  the  princplcs  alicady  establislied ;  but 
none  of  them  appear  to  have* introduced  any  thing  new, 
^Iher  In  the  or^idaaiioo  of  arniosi  or  in  tnilitaiy  tac> 
lies. 

At  thia  period  a  great  nehiam  prevailed  in  the  opi- 
nions of  military  men  with  respect  to  the  changes  ne- 
cessary to  be  introduced,  in  consequence  of  the  use  of 
fire  arms.  All  Kuropc  was  divided  on  the  question, 
whether  the  dense  order  of  liie  ancients  ought  lo  be  re- . 
jected,  as  exposing  the  troops  loo  much  to  the  destruc- 
tive effects  of  artillery  ?  This  queatioii  waa  diacaaaed 
in  -variooa  writhigs,  without  producing  anjr  Nttted  con- 
viction. The  Chevalier  Folard  proposed  his  columns 
as  tbe  fundamental  and  almost  exclusive  order  for  in- 
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faotry;  and  his  opinion  gained  many  parlizans.  The 
army,  in  short,  w^s  on  the  point  of  resuming  the  pike, 
and  forming  the  phalanx.  The  war  of  the  Succession, 
and  that  of  1733,  were  conducted  upon  theise  unsettled 
priaciplei ;  the  battalions  forming  on  a  depth  of  from 
four  to  six,  and  the  officers  of  the  old  achool  demanding 
the  reaomption  of  the  pike,  which  Vauban  bad  brought 
into  disuse. 

We.  now  approach  that  period,  however,  when  the 
science  of  military  tactics  assiiiTied  a  more  decided  ami 
scicniiiic  form.  Under  Charles  XII.  the  Swedish  sol- 
diers were  still  animated  by  Jhe  same  spirit  which  they 
had  roanifcsUd  under  Oustavua.  Uia  infantry*  hardy 
and  indefatigable,  in  a  ttate  of  diicipline  aa  perfect  as 
the  Roman  legions  in  their  beat  times,  and  commanded 
by  excellent  generals,  who  possessed  a  considerable 
knowledge  of  modern  manoeuvres,  performed  actions 
which  BMoiushed  Europe.  But  Charles  was  too  limited 
in  respect  of  his  means;  and  bis  carrer,  however  bril- 
liant, was  loo  short,  to  enable  ua  to  form  a  perfect  eati- 
mate  of  what  he  might  have  been  capable  of  accoM- 
pUahio^  under  different  circumstancea ;  and  ha  haa  even 
left  ua  ra  doubt  regarding  the  extent  of  hia.ltnowledge, 
and  the  powers  of  his  genius. 

Meanwhile,  a  new  kingdom  was  formed  on  the  banks 
of  the  Oder  and  the  Spree,  whose  sovereigns  having  nei- 
iher  commerce  nor  maritime  power,  devoted  themselves 
to  the  creation  of  a  formidable  miiitaty  force,  which 
ahonld  enable  them  to  assume  an  impoaing  attitude 
among  tbe  European  powers.  Frederick  II.  completed 
the  plan  which  had  been  chalked  out  by  his  predeces- 
sors. He  not  only  doubled  the  number  of  his  troops, 
but  improved  their  discipline,  and  invented  a  system  of 
tactics  almost  entirely  new.  He  was  perfectly  well  ac- 
quainted with  the  Slate  of  the  military  art  among  the 
ancients,  and  emplojrcd  hia  geniua  in  diacovering  and 
bringing  to  perfection  aoch  manceuvrcs  aa  were  bett 
adapted  to  modem  warcfare.  His  elTorts  were  amply 
rewarded  by  his  first  successes  in  the  field.  But  even 
during  peace  these  efforts  were  not  relaxed.  He  form- 
ed camps  at  Spandau  and  at  Magdeburgb ;  exercised 
his  traopa  eootinnally  in  the  moat  acientific  and  efiec- 
tiva  moveaaenia;  rectified  whatever  ciperienca  abewod 
to  be  defective ;  and  intRtduecd  an  ioerediUe  degree  of 
decision  and  celerity  in  the  esecatioa  of  tlM  MQea- 
sury  manoeuvres. 

During  the  seven  years'  war  the  t  Hicacy  of  discip- 
line and  tactics,  under  the  conduct  of  genius,  was  fully 
,  tlfkuasfi.  In  the  war  of  manoeof  IM,  as  may  eadlj  b» 
oonecivcd,  the  king  of  Promia  waa  eminently  attcceu* 
fal.  He  waa  frequently  defeated  in  pitched  battles ; 
but  he  seemed  to  rise,  like  Airxus  from  tlie  earth,  with 
fresh  vigour  and  renewed  courage;  and  it  was  rcwurk- 
ed  that  he  never  was  more  formidable  than  when  his 
enemies  believed  him  to  have  been  elFcctually  crushed. 
Such  was  the  state  of  discipline  lo  which  he  brought 
the  Pmaaian  traopa,  that  thev  frequently  made  forced 
marebei,  loat  a  batUa,  left  behind  them  the  greater  part 
of  their  cannon,  and  look  up  a  position  at  the  distance 
of  a  couple  of  leagues  from  the  field  where  they  had 
been  defeated. 

But  the  merit  of  the  king  of  Prussia  docs  not  rest  en- 
tirely on  the  improved  discipline  of  his  troops;  his  ge- 
nius "Was  equally  occupied  with  tbe  acientific  prfaiciplea 
of  miliury  movements ;  and  the  PratHan  facUca  have 
accordingly  been  considered  as  forming  an  xra  in  mili- 
tary history.  Frederick  abc  wed  that  tbe  movetnents  of  an 
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army  of  100,000  menmsfbc  reduced  to  r\ilcs  as  siinplc 
as  those  oi  an  avwy  of  10,000  ;  and  tliji  havitii;  uucc  ilis- 
i  overcti  iho  spring  w  hich  regulalcs  tlie  mf>',  jintins  ol  a 
siogle  battalion,  it  is  only  necessary  to  combine  a  number 
of  these  springs,  to  handle  them  «hh  skill.  He  has 
been  considered  at  the  real  ia?entor  of  light,  or  flyine 
artHlenr ;  but  his  Inventive  genitM  chieSf  aiatingoishcd 
Itself  by  I'li^  ir:ipro\ em.'nt  of  the  oblique  or  atij^ular  or- 
der of  balilc,  the  principles  of  wliicb  lie  aiuilicd  pro- 

lounJiy,  and  eircfulljr  «g»lstaed  its  laechtnism  to  bis 
generals. 

From  ilu)  time  of  Fredeiickt  it  does  not  appear  to  us 
thtu  fetqr  twf  iinporum  improveinentt  luive  been  made 
in  mlHterf  tectict.  During  the  lete  wars,  indeed,  the 

Prench  adopted  a  mode  of  fighting  in  some  respects 
new ;  but  this  was  a  necessary  consequence  of  the  cha- 
jacter  of  their  troops,  anil  iheir  imperfect  stale  of  disci- 
pline. Instead  of  lines,  that  could  with  diflicuity  be  pre- 
served in  the  face  of  an  enemy  superior  in  discipline  to 
tltemtclves,  they  formed  close  columns.  Their  battles 
also  were  reduced  to  etiseke  on  certain  poiott,  and 
sometimes  on  one  only.  By  brigades  constantly  suc- 
ceeding each  other,  and  .\~esh  troops  supplying  the 
place  of  lli'ise  >vho  had  hecn  iliivei>  back,  they  gcuciat- 
ly  succeeded  ultimately  in  foiciii};  the  puint  attacked. 
In  their  movements,  whatever  was  lost  in  regularity 
and  preciaioD,  was  amply  compensated  by  increased  ve- 
loaHj*  To  tho  npidltf,  indeed,  with  which  their 
moTemcnu  were  executed,  thqr  were  indebted  for  macb 
of  their  success.  They  also  deriTcd  great  adrantage 
from  the  eroploynicnt  of  niuncrous  hodics  tjf  li^Iit 
troops  of  varions  desci  iption*,  and  the  iiniuoved  and 
extended  use  uf  flying  arullciy.  In  tlicir  b.ittlcs,  loo, 
they  generally  kept  a  large  body  of  reserve,  composed 
of  the  beat  tnopif  and  comimmdcd  bjr  ao  able  geiicral, 
wbich,  OD  nwr«  tban  «««  oeeaaioii,  wai  the  oMans  of 
recovering  e  battle  wMeb  was  considered  ae  lost. 

The  French  likewise  iiiUoduced  considcratilc  chatifjes 
in  the  subordinate  arrangements  of  ihc  army  tluii^i^;;  a 
oampaign.  Their  waiUs  were  supplied  hy  requisitiui)  ; 
and  when  tbey  entered  a  country  they  had  Uttie  or  ix> 
baggagik  Bjr  abandoaln^  tha  old  system  of  forming 
4fliSla  and  magadnes,  tbw  certainly  exposed  their 
troops  to  fitmine,  want,  and  diaorder;  but,  with  all 
ihf  se  inconveniences,  they  appear  to  have  reaped  very 
important  advantaf»cs  from  this  mode  of  supplyinp  their 
arrt  i;  ^  Their  movements  could  not  be  anticipated 
from  the  oiagazines  they  had  formed,  and  the  posiiton 
of  their  depots ;  and  their  route  was  not  liable  to  be  rt- 
tardcd  by  the  attention  which  it  wouid  have  bem  na* 
cessary  to  pay  to  these  objeeta.  The  Inroads  of  the 
French  a:mi«*«;,  thrTcf  rr,  wvtr  unexpected,  and  their 
progress  rapid.  1  Icy  c  li :  n  I  ted  only  upon  success; 
and  they  >;cneraiiy  obiain;  il  n  iv  the  celerity  of  their 
movements,  and  the  boldness  and  enterprise  of  ihcir 
plana.  At  the  aama  time  H  must  be  observed,  that  as 
tbay  genaially  put  avarjr  tblBg  to  haeard,  and  neglected 
oir  daapiaad  ttaaaa  pracautioiia  wbicb  frequently  mitigate 
tbe  oooacquaiicaa  of  bad  •aceeWi  tbair  dafeaia  were  al- 


most  always  attended  with  the  most  disastrous  results. 
Excepting  under  Moicau,  atid  one  or  two  uiUcr  ge- 
nerals, WHO  were  attached  to  the  principles  ol  the  uiJ 
school,  wc  seldom  find  a  I  rench  army  waking  a  skilful 
and  scientiSc  retreat. 

Tbe  aniarem  want  of  diaciplina  among  the  French 
troops,  their  frequent  sbanddnmem  of  the  ordinary 
principles  of  t3cti(:>,  and  tti^'r  f  x •  i  :^nrdiiiary  succtsic^, 
haveitidvued  many  supcil.Lijl  v,.ueis  to  lalk  lij^lr.ly 
of  llie  whole  system  of  tactical  rules  and  rtiruluiions, 
which  science  has  suggested,  and  expericoce  iiupioved. 
We  suspect,  however,  that  they  have  not  paid  due  at- 
tention to  the  real  state  of  the  drcanataocea.  Tbe 
trutb4t,  that,  excepting  at  tbe  earliest  period  of  the  re- 
volutionary war,  the  French  troops  never  wauled  dts- 
cipliiie,  but,  on  the  contrary,  they  pogses5,ed  that  leijui- 
sile  in  a  very  hi^^h  decree.  They  h«cl  also  the  advan- 
tage of  a  great  number  of  skilful  oiRcers,  educated  in 
the  very  best  schoolj  that  of  actual  service.  In  (be 
dressing  of  their  troopa,  ae  well  aa  in  the  execution  of 
varioya  inansuvres,  they  threw  aside  every  thing  that 
was  uaelea  or  unimportant,  and  retained  only  that  which 
was  essential,  frequently  simplifying  the  principles,  aod 
accent  modating  them  to  the  geuitta  of  tbe  nation,  and  the 

character  of  the  iroops. 

The  (:<:rnian  system  of  tactics,  as  established  bf 
Frederick  of  Prussia,  although  undoubtedly,  in  some 
particalara  susceptible  of  modificatioo  according  to  cir- 
Cttnatanoes,  will  still  be  found  to  exhibit  the  funda- 
mental ptindplea  of  military  acience.  In  this  article, 
therefore,  we  slisU  t-Tidci^rour  to  present  our  readers 
with  a  compendious  view  of  titase  principles,  followini^ 
chiclly  the  older  adopted  liy  Mauvillon,  in  the  third  jiait 
of  his  Intnduetion  to  the  Military  Science*.  At  tne  end 
of  the  article  wc  shall  also  subjoin  a  list  of  writers. 
Whose  worka  wa  have  occaaionalljr  caDaultedt  aod  to 
whom  wa  would  iafer  aucb  of  our  readera  aa  ate  deal- 
reus  of  acquiring  more  mtatuta  iolbnaatian  on  tbe  anb- 

jccU 

Writers  on  military  tactics  have  generally  diNided 
the  subject  into  two  parts.  The  first,  or  7br/ic«,  strictly 
ao  called,  relates  to  the  composition  and  discipline  of  an 
army,  end  to  these  dispodtlona  wMch  are  requisite  for 
its  security  and  regular  supply,  and  to  render  i;  efficient 
for  service,  without  an  immediate  reference  to  the  ac- 
tual presence  of  an  enemy.  Under  this  head  arc  also 
comprehended  practical  tactics,  or  the  rules  to  be  ob- 
aarved  in  tbe  conduct  of  detachments,  and  also  castra- 
melatidn,  or  tbe  art  of  aneamptng  on  the  ield.  Tb« 
second  esphuna  tbe  general  principles  upon  which  tbe 
operations  of  an  army  arc  conducted  against  an  enemy 
in  the  field  ;  or  what  is  technically  called  Sirate^cs. 
This  division  of  the  subject  lias  been  objected  to  by 
some ;  but  for  the  sake  of  method,  we  have  resolved 
to  adhere  to  it,  although  we  are  willingto  admit  that  the 
limita  of  each  diviaioo  have  not  been  twy  precisely  de- 
Sneda 
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SXCT.  I.    Clftke  CntfM&Uktt  4^  an  ■#nny.  state  of  disciprmc,  for  the  purpose  of  carrying  on  war. 

It  may  be  divided  into  Infantry,  Cavalry,  Artillery,  aud 
An  army  consists  of  an  indefinite  number  of  armed  Knj^ineers, 

neO)  assembled  together  and  placed  under  a  certaia      The  infantry  consists  of  regular  iofaotry  of  tba  iiney 
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;nicl  lifjht  infantry.  The  infantry  of  the  line  was  for- 
merly divided  ioto  grenadier**  fusiiiers,  and  musqu^ 
tkrs.  This  diviaion  was  founded  upon  certain  differ* 
coccs  in  th«ir  aniia  ud  oodei  of  fij^htjog,  ii  tMt 
no  longer  in  nve.  The  f  rnwdiers,  however,  ire  tUU 
reiaiiiid  ]-,\  I'.'A  services;  they  arc  btlcctcd  for  their  size 
and  strci.^'l.,  jri.l  arc  principally  tnjploycd  in  enter- 
pliscs  ft  ;,'iirj:if»  ffreat  force  and  courage. 

The  armti  ol  liw  infantry  cooaisi  ol  the  mutket  and 
Iwyonet ;  formerif  th^  luid  slao  aide-arma,  but  these 
were  found  to  b«  oioio  onaiMliUil  tlUM  luefaL  TlM 
proper  length  and  eotiatracUon  of  the  muikct  tare  not 
liiihtrto,  perhaps,  been  precisely  aiicerluirtcd  ;  the  prac- 
tice cf  ilitrcrent  natiuus  varies  in  iliis  respect;  but  the 
perfectiun  of  liiis  weapon  consists  in  tiie  largenesa  of  iis 
caiibre,  its  durability,  iu  projectile  Jbrcc,  and  the  cor- 
rectness with  which  it  carries  the  bullet.  The  utility 
of  the  mu»ket,  as  a  warlike  weapon,  has  been  gttuAy 
increased  by  the  addition  of  the  bayonet,  which  enables 
troops  thus  armed  to  cume  to  rl  ;  l  ^mh  i  The  use 
of  the  bsyonet  was  first  iiutuduced  oy  lUe  French, 
about  the  end  of  Ute  irth  taMfy,  and  il  bu  aineo  he- 
come  gsoeral. 

To  enable  the  soldiers  to  use  their  arms,  and  at  the 
aame  lumot  to  render  ihe  enemi's  artillery  leas  desintc- 
il«c,  tbe  infantry  is  placed  three  deep,  so  that  they  can 
fire  at  once  and  behir.d  each  other.  Each  man  occu- 
pies a  space  of  about  iwu  feet  in  rank  and  iiie,  a  sufficient 
interval  being  left  between  the  BJes  to  edinit  of  tbe 
frefdont  of  individual  motion. 

As  in  the  case  of  individuals,  alt  kinds  of  troops  can 
atlaek  and  dafend  ihemaclves  ooly  in  front.  Every 
mimbev  and  descrtptieo  of  traopei  tbareteni  mnsi  be 
placed  ao  as  to  attack  in  irboti  and  lo  be  liable  le  be 
attacked  in  front  only. 

Their  arms  afibrd  the  iiirantrv  a  twof-jlil  mode  of 
fighting.  They  either  endeavour  to  throw  the  enemy 
into  confusion  by  tficir  fire,  or  they  march  rapidly  upon 
JiiiB»  chaif  iog  with  the  bayoiMit,  in  order  to  break  bis 
Uab.  At  Ibe  firing  generally  carries  off  ao  many  of  tbe 
traopii  that  a  part  oi  tbe  line  is  cither  entirely  brofcea^ 
or  mnch  weskeoed,  before  the  armies  approach  near 
cno'i  ;ti  iO  i.\ich  other,  a  charge,  or  at  least  an  actual 
combat  »uli  uic  bayonet,  seldom  takes  place,  except  in 
eatraor<liiiary  or  accidental  circunuiances.  The  French 
boasted  much  of  their  success  with  the  bayonet  in  their 
late  battles ;  but  the  way,  it  la  b<diwrnd|  wna  always 
praiqr  w«U  cleared  by  their  noiBtiMia  artUlary  previa 
otts  to  tbe  charge.  In  the  hands  of  Brhiah  soldiers, 
ihe  bayonet  has  always  proved  a  most  efficient  and  de- 
cisive weapon,  as  ibey  have  always,  indeed,  been  dis- 
tinguished ktriMr  eoarafe  and  Ansneaa  in  pctMnal 
conflict. 

In  order  to  bciliute  the  government  and  flBOveaeata 
ef  an  atmyt  it  ia  divided  into  anaU  bodies  of  men,  call- 
ed  fcetulions,  eenskting  of  from  five  to  seven  hundred 

men.  Each  battalion  is  provided  with  two  ficld-piercs  ; 
and  when  sevenil  uaualions  are  placed  togeihcr,  llicy 
prcH  rvc  a-^  mucii  distance  between  them  as  is  necessary 
i>r  ihe  raaoajgeraeot  of  the  field-pieces,  and  to  enable 
peraooa  to  ride  through  conveniently.  With  cannon 
attached)  tbe  interval  between  batallions  is  twelve 
paces ;  withont  cannon,  it  may  be  six  paces.  A  great* 
er  interval  i'^  always  n  crii-i-icqucruzc  oT  nfrcssity.  In 
large  ariTil<  ^,  'jcvtral  t»aiuUt>ns  are  lormcft  into  brifjades, 
aevenl  i  rijjadej  into  divisions,  and  these  divisions  t.to 
larfer  bodies,  called  eor/u  d'anmit,  each  placed  «n  er 
tlw  imttedktn  eonumud  cf -dBiMn  «f  n  etmin  nult. 


Infantry  are  capable  of  acting  upon  every  species  of 
grbtiod,  and  are  therefore  the  most  essential  constiioent 
oi  an  nrmf.  It  ia  ttaought  dangerous,  howtveri  to  ex- 
pose infinHy  lo  the  aitaeka  of  cavalry  npoo  n  ptaloi 
wbere  the  latter  are  always  most  cffieient,  and  the  bt- 
mer  are  liable  to  be  broken,  especially  if  they  should  at- 
tempt to  put  Ihcrasclves  in  motion,  Bnt  recent  results 
seem  lo  have  demonstrated,  that  a  well  disciplined  in- 
fantry, properly  disposed,  are,  in  Ktich  a  case,  not  only 
capable  of  opposing  a  successful  resistance  to  cavalnT) 
but  even  of  beconung  the  aaaailaiua  in  ibeir  mm.  In 
all  broken  and  uneven  ^roand,  aneh  as  hlOa,  woods, 
villages,  behind  hedges  and  fences  of  every  description, 
rivers,  morasses,  and  ail  kinds  of  entrenchmenia,  infantry 
can  be  mo!>t  efltetuallf  employedt  both  iiir  atlaek  and 
dekuce. 

The  following  arc  general  rules  for  tii«  diapoailioa 
of  ^ifiuiti*  upon  different  kinds  of  ground. 

I.  On  hills,  uifimtry  mast  be  posted  so  as  to  com- 
mand the  whole  declivity  ;  and  therefore  they  must  not 
always  be  placed  on  the  very  highest  ridge,  or  summit, 
much  less  behind  it»  if  tlM  object  bO  t»  nppoaa  the  as- 
cent of  the  enemy. 

3.  When  a  wood  is  to  be  occupied  by  infsBtffy  tbop 
abottld  be  ptaoad  on  tbe  edge  of  ittao  aa  to  be  eoneaal> 
ed-by  tbe  trees,  wblle,  at  the  aanw  dne,  dcy  are  en- 
abled to  fire  upon  an  approaching  enemy.  A  combat 
with  infantry  ot  the  line  can  seldom  uke  place  within 
a  wood*  unless  wbere  an  attack  is  made  upoit  a  detach- 
ment poatcd  there  to  obstruct  an  enemy's  passage,  or 
in  light  open  places. 

S.  In  vUlageat  tbn  iofintiy*  when  nnneroasi  oocupy 
the  hedges  MM  AMceaof  tbn  gnrdeoa,  or  ccchardai  out* 
aidct  ao  natn  noaaniiif  the  fields  beyond  them.  When 
attacked  in  this  ntoatioo*  they  retire  gradually  from 
hedge  lo  hedge,  and  occupy  the  gardens  themselves, 
with  the  houses  and  streets  within  their  line.  The 
same  rule  applies  to  farms  and  fields  that  are  subdivid- 
ed by  hedges  or  other  fences.  As  the  regular  infimtry 
always  hgbt  in  a  body,  and  in  line,  car*  nvat  alwaya 
be  takeni  in  occuf^ing  hedges,  vlllageai  lec.  to  pre- 
serve a  comroonication  in  every  direction,  in  order  that 
one  pa  t  m  y  support  tlie  other,  and  that  the  whole 
may  alway*.  lorm  one  connected  line,  impenetrable  to 
tbe  attacks  of  the  enemy. 

4.  Infantry  are  posted  behind  rivers,  morasses^  ra- 
vines, fcc  In  order  to  prevent,  by  tbeir  fire,  the  paaatfe 
of  tbe  enepDf .  For  this  purpose,  it  is  by  no  nMaaa 
neceaaary  to  occupy  the  whole  length  of  the  beak,  but 
only  to  be  posted  so  as  to  keep  at!  those  places  where 
the  enemy  can  effect  a  passage,  at  the  distance  of  a 
short  |i;un-shot,  under  ibelT  fire»  nnd  thBififO}  if  pM> 
sible,  a  cross  one. 

Tbe  i^:«br  infantry  lie  lo  tlin  field  nnder  tents* 
wbleii  am  carried  on  baggage^wiggooi»  or  on  berac- 
beck.  Bveiy  battalion  carries  along  vHth  it  two  field- 
pirrr'j,  ajid  the  necessary  ammunition.  Ai  in  the  rrnirsc 
ul  atiive  campaipjn  they  arc  not  quartered  ir.  t^-i>vns 
and  villajres,  they  must  aho  carry  along  with  them  se- 
veral other  Qccessary  articles,  which  swell  their  ba^« 
^age  to  socb  a  considerable  btilfcf  aa  frequently  provea 
an  impediment  on  service. 

Of  ligbt  infantry,  there  are  a  ^reat  many  diSbrent 
kinds,  with  an  almost,  sndlcss  vart-iy  H-^iijnatioriS  ; 
sach  as  riflemen,  sliarp  shoolcrs,  ■  i:\:'icui-'3,  chasseurs, 
voltigfurs,  Sec  In  some  services.  lUc  ir- ops  of  certain 
nationa  are  especially  destined  to  tbe  duties  of  light  in- 
fiwtix*  Light  infimtiy  differ  firon  ifgitlar  innntryt 
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principally  in  their  arms,  cquipmenls,  and  mode  of 
liglKiii^.  Id  thtir  arms  there  is  less  difference  now 
than  foriiu  rly,  only  thai  those  destined  to  act  as  ritlt  • 
men  are  armcit  with  nH^  ;>,  instead  of  common  fire  locks. 
Their  baggsge  is  lessbuiky  than  that  of  the  regular  in- 
fcotrft  Biid  tbef  bkve  no  field-piecet  attached  to  their 
battaliom.  Their  mode  of  figbtiog  it  lets  regular  tluui 
that  ot  liic  infantry  of  the  line,  and  requires  more  in- 
dividual skill  and  intelligence.  Iii  what  is  called  the 
petite  guerre,  cspL-cialiy  in  mountainous  cuuiurics,  tins 
description  ot  troops  is  niosi  eminently  useiul.  In  the 
late  war,  the  French  appear  to  have  brou(;hl  the  light 
iofootry  aehrice  (for  which  the  character  of  the  people 
aecme  pecoliarijr  adapted,)  to  great  perfection.  It  fre- 
quently  hap{»eoed  that  tbetr  li^fii  troupe  were  embledy 
by  the  vivaci^  of  their  iaiOTeiiieMi»  to  hwiMf  eshMntt 
and  uluraaic^  aubduenoro  numeronabodka  of  regular 

iritatury. 

The  cavalry  arc  composed  ol  heavy  and  light  horse. 
The  former  may  be  divided  into  cuirassiers  and  dr«- 
goooti  The  cuirassiers  only  have  defensive  armour, 
vis.  t  cuintN  or  inn  mailt  which  protecu  the  breaat  and 
baclt.  In  the  Brttieb,  and  some  other  aerrlces,  there 
are  no  cuirassiers.  Indeed,  it  has  becii  fmii  l  that  the 
cuirass  is  of  little  us>e,  and,  on  the  contiary,  proves  a 
great  impediment  to  the  fi  ct:  [r.otion  ol  the  rider  The 
dragoons  are  armed  with  a  sword,  a  carabine,  and  a 
pair  of  pistols.  The  cavalry  are  placed  in  two  ranks, 
Although  the  fintonly  can  ac^immediaiclr  againat  the 
enemy.  The  lecond  lino,  bowtvert  tendt  lo  give  more 
firmness  lo  the  whole  ttodjt  and  can  supply  the  places 
of  those  who  fall  in  front.  Their  manner  of  fighting 
cor:  I  tb  in  endeavouring  to  throw  the  enemy  into  dis- 
order by  the  im/ietu*  of  their  attack,  and  then  to  cut  them 
down  with  their  swords.  Every  t'  lng  therefore  de- 
penda  upon  their  preserving  order  with  the  greatest 
poMtble  celerity  of  motion.  The  cavalry,  as  well  as 
the  inlamrjPi  are  placed  in  amall  bodiea»  called  aqwd' 
Tons,  at  certain  email  Intemis  horn  each  other. '  A 
squadron  generally  contains  fr.  in  i?  )  u:,  16"  horse. 

Cavalry,  and  especially  heavy  liursi,  cin  only  be  im- 
ploycd  in  a  chanipui^;n  country,  and  on  firm  pround  ; 
but  there  they  arc  catpable  ol  acting  not  only  against 
cavalry,  but  also  against  infantry,  and  even  in  the  et' 
tack  of  batterlea.  The  celeritf  with  which  they  are 
enabled  to  perform  their  manoeavreft,  renders  them 
peculiarly  well  calculated  for  all  tler  tr,i\i  movt  mc t  *  , 
such  as  cutting  olT,  or  turning  ttic  crieui)  ,  lullia^;  uiitx- 
pectcdly  on  his  flanks  or  rear,  he. 

Dragoons  were  originally  a  mounted  iiifantry,  who 
wereemployrd  in  all  enterprises  n  quiring  speed.  They 
Mt  on  horse-backi  bnt  frequently  fought  on  foot.  Even 
to  this  day,  they  are  still  armed  and  exercised  with  • 
view  to  being  employed  as  infantry  in  a  case  of  neces- 
sity ;  but  they  are  almost  never  used  as  such,  and  are 
therefore  to  be  considcnd  solrly  as  cavalry.  In  default 
of  light  horse,  their  duties  must  often  be  performed  by 
the  heavy  dragoons. 

The  cavalry  carry  their  tents  on  borse>back  akmg 
whb  them.  The  horses  stand  in  the  field,  in  the.  open 
niri  and  are  picketed  in  lines  before  the  tenia  fa  which 
the  riders  lie  As  the  cavalry  have  no  cannon,  and 
carry  almost  every  thing  ihey  want  upon  their  horsi  s  ; 
in  which  care  must  be  taken  not  to  overload  them; 
they  are,  on  this  account,  not  liable  lo  have  their  mo- 
tions impeded  by  their  baggage.  They  are  more  fre- 

^aaitl|)how«veri  mbmimi  if  tbu  cm  «f  proviiU 


ing  for  the  maintenance  of  thcii  1  tsts.  They  must 
provide  luragc  tor  themselves,  ukin^;;  it  cither  fi  om  the 
li  ids  in  summer,  or  from  the  magazines  or  vul^gc  s  in 
spring  aiid  autumn.  The  former  is  called  greeu,  the 
latter  dry  forage. 

The  light  cavalry  have  smaller  borsesylighlcr  arms  and 
accoutrements)  and  less  baggage  than  the  heavy  hone. 
Id  foreign  services,  particularly  the  German,  tht  light 
horse  are  generally  called  liu:>sars,  and  arc  clotheo  in 
a  manner  corrcsponcilng  to  the  name.  Iti  the  llruish 
service  also,  there  are  several  regiments  of  hussars. 
The  mode  of  fighting  peculiar  to  the  light  cavalry,  con>. 
sists  generally  in  constant  skirmiabbg»  either  advancing 
or  retreating.  But  when  well  diacipuned  and  efllcienti 
thev  should  be  aMCi  when  necessary,  to  charge  in  close 
order,  and  to  execute  all  the  mameuvres  of  the  heavy 
cavalry. 

The  following  arc  ^omc  general  rules  for  the  service 
of  light  troops,  whether  infantry  or  cavalry. 

i.  They  should  keep  as  near  the  enemy  as  poestUet 
in  order  to  asceruin  the  intention  of  all  his  nievemente  i 
audi  3.  Thejr  should  follow  him  in  all  his  movemcntt. 
S.  They  should  constantly  engage  in  enterprizes  against 
him,  by  carrying  and  occupy  ici  .;  p  jsi  s,  inierrcplinf;  on- 
voys,  dcslroymg  mayazi  u  s,  h.^ri^auig  the  enemy  on 
all  sides,  an:!  cai  :  yin  -'  'jIT  sin^jgler!.,  tec.  4  'I'ncy 
Should  pursue  the  enemy  when  beaten,  and  hind(  r  his 
pursflii  when  victorious,  s.  Thcf  ablNlld  briny;  con- 
tributions and  supplies  from  a  distance  t  and,  6.  Thej 
should  endeavour  to  conceal  the  movements  of  their 
own  army.  For  this  purpose,  they  form  a  chain  of 
posts  in  front,  and  on  the  flanks  of  the  army,  which 
must  support  each  other,  and  l>e  able  to  retire  upon 
their  mam  body.  Tlic  different  species  of  troops,  ia  . 
these  operations,  must  l>«  plac  ed  so  as  to  enable  ihem 
to  act  most  advantageously  :  The  cavalry  in  plains,  and 
accessible  places  ;  the  infantry  on  irregular  gtuundj  in 
tenable,  placee,  and  behind  eDtiunchmonts. 

The  anilfery  consists  of  cannoneers,  bombardiers, 
sappers,  miners,  and  pontcn^ci  T'k  t  jiiiniiicers  and 
bombardiers  serve  the  caii.iuii,  uiui  a  i.tiuiu  uumber  of 
them  are  attached  to  every  piece.  As  they  do  not  fight 
like  other  troops,  they  are,  in  general,  only  provided- 
iritb  aide  enus  $  sometimes,  however,  they  terry  other 
wespons,  to  be  used  on  occasions.  Sappers  and  miner* 
are  employed  only  in  sieges,  and  are  armed  with  pis* 
tols  and  daggers,  which  the  l"*icr  u  =  r  ii  i  li  r  ground. 
The  sappers  arc  seldom  required  to  ubt;  aims  of  any 
kind,  whieh  with  them,  therefore,  are  more  ornamental 
than  useful.  Their  duties  consist  more  in  exposing 
themselves  than  in  givinjc  personal  annoyance  to 
others.  The  same  applies  to  the  pontoeoerstwhose  du- 
ty it  is  to  attend  the  pontoons,  (a  kind  of  small  copper 
boats,)  which  are  carried  in  waggons  behind  the  army, 
in  order  to  throw  bridges  over  rivers,  and  they  must 
therefore  poetess  all  the  skill  requialie  for  this  emphif- 
mcnt 

The  horse>artillery.  or  flying-artillery,  are  of  recent 
intioduction,  and  were  firat  employed,  with  greet  e{> 
lectf  by  the  Fiuuch,  ia  the  hte  war.  They  had  no 

field-pieces  attached  to  their  battalions,  but  this  defi- 
ciency was  amply  compensated  by  their  numerotts 
horse-arillery.  The  best  and  most  skilful  men  are  se- 
lected for  this  service,  and  being  mounted,  they  are  en- 
abled to  act  with  great  expedition,  and  to  move  rapid- 
ly to  any  pan  of  the  field.  The  horse-artillery  are  di« 
vidsd  into  troopsj  m  Um  fitId«tiUery  are  laio  c««^ 
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talcs.  The  tncnaie  armed  with  large  sabret  indapur 
oi  pisioh  ;  sotiiu  ot  tbctn  also  with  rillea. 

The  engineers  are  particularly  useful  in  condocting 
til  ihc  .wiieaufic  ufwruious  ot  wmt.  Tbey  are  fpatnUf 
divided  intolbrtKfta<«ngiiw«naad  field-cngtneen.  Th« 
ftmr.t  r  r.rc  tniploycd  in  the  cotiitri;  of  furtifica- 
tioi.3,  auU  in  LOiiducun)^  ihe  atiack  ai>u  Uclciicu  ol  tur- 
uBllI  places,  i'hc  dutic^t  oi  the  latter.  ciin»i^t  in  sut  - 
Tcyiag,  reconnoitering,  or  drawing  plans  oi  poniiioas, 
dtfecuiig  tb«  moronic nts  oi  an  tinof  dttriog  «  march, 
clwo>ing  Dfoper  froutul  for  cD«a»pffiMN%  coMinict-, 
jbg  fiald  fbnilicatiooa  and  •nti«nclimeiit»i  and  piriiit-' 
int;  out  the  proper  mode  of  attacking  the  brtiSMlpMi* 
tions  of  an  enemy.    Sec  FokTiriCATioN. 

Uoidcs  the  variou:i  dusciipLiuiia  of  troops  already 
enuiuctttiedt  atmo»t  every  »rmy  is  attcilded  by  a  num- 
ber <'f  guides  and  pioneers  The  bualaess  of  the  form- 
•r  it  10  point  out  the  beat  roada  for  an  armr  on  march ; 
that  of  tbe  latter  to  reoder  Um  roida  paaMMet  by  remov- 
ing obstructions,  &c.  The  aappera  aod  miners  are 
employed  in  digging  oat  ditches,  and  constructing  other 
Mrorkii.in  order  to  facililalc  llie  approach  to  a  loriress, 
and  id  excavating  the  earth,  and  uttdermining  the 
ground,  for  the  purpose  of  blovioy  up'  aomo  part  by 
the  explosion  of  gunpowder. 

Tlie  ataff  of  an  army  coosistaof  aN  thflee  officers,  to 
wkom  is  Gunfided  the  care  of  eemmanding.  directingt 
•ad  providing  fbr  the  troopa;  such  as  the  general  com- 
manding, ilie  quariermasier-gf -icrnl,  ni:jiiMra  gMurjI, 
commi&iiury -gene nil,  provost  marshal,  phy!>iciaii  and 
chaplain  to  the  forces,  Sec.  with  their  VoapectlTO  aides* 
de-camp,  deputiesi  asaistanis,  &c. 

The  fatigues  and  dangers  of  war  render  It  nMMWTf 
to  establish  Ikzarettos  and  husniialat  with  «  roqniatte 
number  of  physiciana  and  surgeonst  fbr  the  care  of  tlie 
sick  and  wounded.  Such  of  the  sick  as  arc  danger- 
ously ill.  and  require  a  tedious  cure,  arc  placed  in  the 
'lazarettos,  which  are  generally  situated  in  towns  and 
villages  at  some  distance  from  the  army  Others,  whose 
cases  aie  more  slight,  are  plad^d  in  the  flying-hospitals, 
Which  follow  the  army,  and  require  an  boapkal-traio. 

Spies  are  also  oeceisarily  employed  by  an  armyi  tlwt 
is,  perioos  wIkh  for  money,  endeavour  to  taeetu&n  and 
communicate  the  circumsiancct  and  intentiona  of  the 
cni  iny.  These  may  be  people  btlon^^ing  to  ihe  coun- 
try occupitii  by  the  enemy  ;  ptrsoDS  who  (^o  in  disguise 
to  procun  intorni;!'. ion  ;  or  p.  rsoiis  Irom  amoiitj  tl>c 
enemy  themselves,  who  are  bribed  to  discover  all  that 
tbey  know.  Spi<:)  must  always  Ite  well  paid,  cspccial- 
if  in  the  laat  mentioned  cssOf  and  ibeir  infimnation 
should  be  received  with  great  eaatkm,  and  compared 
with  that  obtained  from  other  quartrrs  Spies  ^iviog 
false  informaiion,  must  be  Severely  punished,  unless, 
perhaps,  we  may  be  able  to  tiirB  this  drevmstaiies  to 
our  owo  advantage. 

SsGT.  U.   Of  Ctatnmetatlatt.  *; 

The  art  of  ca^^traaietationtor  the  choice  of  ground  for 
a  camp,  and  the  disposition  of  the  variouN  descriptions 
of  troops  in  it.  wa:^  formerly  a  matter  of  infinite  conse- 
quence in  war-  Uf  late,  however,  it  has  become  of 
much  less  miporiance-f  4»tr<.H>ps,  dt  present,  seldom  car- 
ry teitts  along  with  them,  but  are  placed  in  canton* 

^(^wSSSam^M^aT''*''*''^^  •heyKeontwilheiitlnMseri 


ments  when  intended  to  be  kepi  in  readiness  for  the 
^eldf  or  when  obliged  to  lie  in  the  6ekl  for  a  short  pe- 
rJod»  ttiey  bsTS  recovne  to  the  Moeuac."  But  although 
Mgoiar  eDttmpmeats  are  now  much  lest  frequent  tbap 
formerly)  it  is  necenary  that  we  should  explain  the  prin- 
ciples of  castramctation.  because  these  are  applicable, 
not  only  to  the  choice  of  situations  fur  camps,  but  also 
for  positions  in  general,  and  will  be  found  of  especial  use 
ia  determining  the  order  of  battle  lor  an  aimy  acting 
chiefly  on  the  defensive. 

-  There  are  two  general  and  fundamental  rulea  for  tbe 
choice  of  a  camp.   In  the  first  plaee^  tbe  sitiiaiion  of 

the  ground  should  be  such  that  an  attackiu  ;'  jm  v  can 
derive  no  benefit  from  it  \  aud  secondly,  such  disposi- 
tiuii  must  be  aoado  is  to  secure  the  camp  from  being 

surprized. 

In  order  that  the  enemy  may  derive  no  sdvsiUag^ 
but  tbe  reverset  from  an  atuck  on  the  army  eocamped, 
th«  foUowliig  apecial  roles  muu  be  sitended  to.  l. 
Tbe  ground  nr  the  camp  must  neither  be  too  large  tior 
too  small.  S.  Tbe  enemy  must  not  have  it  in  hib  power 
to  ujiiJi  Lai  ti  eillier  on  the  flanks  or  liie  teai-.  3.  He  must 
nut  have  tac  power  of  making  a  suddun  attack  on  the 
front  without  meeting  wit/i  immediate  resistance.  4. 
Tlie  approach  to  the  froitt  must  be  difficult,  and  oo  hie 
advance,  the  enemy  moat,  at  every  point,  be  coutant^ 
ly  kept  under  a  stronger  five  of  artillery  then  be  can 
oppose.  The  more  dnBcuft  the  approach,  the  stronger 
13  liic  camp;  and  '.v'l'^u  nffi  iilt  if  access  at  every  point, 
It  niay  l>c  sud  to  be  u:i.i,;ackuUlc.  5.  Every  part  of  the 
army  encamped  must  be  able  lo  come  tu  tiie  assistance 
of  the  rest.  6  The  outlets  from  tbe  caulp^  on  every  side, 
must  lit:  easy. 

With  respect  to  the  sise  of  tbe  camp,  tbe  fi>llowing 
observaiiomi  may  suffice.  1.  Ita  kngtb  must  be  equal 
to  the  space  occupied  by  a  battalion  and  a  squadron 
ui»der  arms.  In  determining  the  Icnj^th  of  the  camp, 
howevei,  according  to  this  method,  provision  must  be 
made  lor  the  intervals  formerly  meuiioncd,  which,  if 
necessary,  when  the  whole  number  of  troops  are  not 
there  that  M^e  space  would  require,  must  be  reckoned 
larger;  but  at  tbe  lanw  time,  never  larger  than  the 
front  of  a  bottslion  sod  sqosdron,  which  is  called  tbe 
half  line,  %.  An  army  la  never  encamped  in  a  single 
rme,  but  in  two,  at  the  least,  with  some  picked  troops 
iii  reserve  behind  the  second  line,  3  In  order  to  de- 
termine immediately  in  wliat  situation  of  the  line  each 
battalion  should  be  placed,  au  order  of  bettie  lor. tbe 
whole  army  is  formed  at  tbe  commencement  ot  evcij 
campaign.  Tbe  regiments  are  tbus  placed  according 
to  their  rank  or  number  \  tbe  first  on  tbe  riKhi,  the  se- 
cond  on  the  left  wing  of  the  first  line,  the  third  on  the 
ri)<hi,  the  fourth  on  the  left  wing  of  the  second  line,  fcc. 
When  a  battalion  or  squailron  is  detached  from  the  line, 
the  oihvis  closc^  and  occupy  its  place.  It  is  always 
•sty.  therefore,  to  ik-icrniine  the  necessary  lengtn  of  the 
Camp!  ecoording  to  the  nuHib>:r  of  baitalixms  snd  squad- 
vonit  m  tbe  firat  line.  4  To  determine  the  depth,  it 
must  be  obstrved,  that  each  line  retjuires  threi;  hundred 
paces  fill  the  depth  of  its  encinipmeia,  which  is  also  the 
distance  ass'giicd  to  them  when  drawn  up  in  orner  of 
batile,  that  the  second  line  may  not  sufi'er  from  the  fire 
oD  the  first 

TacscLond  rule  we  n^ve  laid  down  requires  Ihst  tliu 
igoiwsersliqgftemtlievtMiwr.  Ajttaopsaow  cany  nstssMb 
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ri  inks  !,hould  be  LO\eieJ.  TliO  flAuks  are  said  to  be  co- 
vered, when  the  enemy  can  neither  attack  them  directly, 
nor  march  round  that  which  covers  them,  without  leav- 
iitg  fuil  time  for  taking  roCRsnrci  to  fruuratA  bit  intcn* 
tionm.  Hence  we  nia«t  determine  the  fitoets  of  tlw  ob- 
jccfs  upon  which  the  wings  rest.  The  wings  mej  mt 
on  iltc  st-n.  In  this  case  we  must  ascertain  the  depth 
of  the  wsilcr,  and,  if  necessary,  prQieci  the  wing  by  a 
staccado,  or  some  sucli  mcana,  as  far  as  the  water  is  so 
shallow  as  to  allow  a  person  tu  wade  through  it.  Regard 
mast  siso  be  had  to  the  changes  produced  by  the  ebb 
and  flood  tkkst  end  care  most  be  taken  to  proTent  the 
srmy  from  being  annojed  by  the  ships  or  boots  of  the 
enemy.  S.  On  riven,  which  afford  an  excellent  sup- 
port  to  the  flanks  of  an  army,  when  there  are  few  or  nu 
natural  or  artificial  means  of  passage  ;  and  ihc  few  arc 
sufficiently  protected  from  ilie  enemy.  8.  On  lakes  or 
ponds.  The  extent  of  the  circuit  wnich  the  cocmy  must 
make  to  get  round  must  determine  the  fifneie  of  thca« 
object*  for  covering  the  flanks.  4.  Swamps  or  monssea 
also  afford  a  good  covering,  provided  we  are  certain 
that  they  are  impassable.  5.  'I'lie  sume  may  be  said  of 
mountains  and  ravines,  when  very  preri)>iiou« ;  but 
when  easily  ascended,  thi.y  ou^lu  (o  he  for'.iriet!.  Rj- 
vioes  form  a  good  covering  when  the  banks  to^vards  the 
enemy  are  lower  than  those  occupied  by  the  army  en- 
camped. Tbey  should,  however,  be  fortified  and  occti> 
pied,  in  order  to  prevent  a  surprise.  •  6.  Woods  afford 
no  good  covei  inj;,  even  wlicii  aaibusc:j(tt.s  are  placed  in 
them,  because  ihe  cnetiiy  may  ajipruAch  urjbcen,  and 
easily  ovcipower  ihc  ambviscatie.  7.  \'i!la!;c»,  when 
well  situated  ami  tenable,  are  a  good  covering  for  the 
flanks  t  but  they  must  be  well  fortified,  and  occupied  by 
«  snfficlieni  numb«r  of  troops  to  prevcot  an  attack  on 
the  part  oF  the  enemy,  because  the  safety  of  the  amy 
depends  on  their  being  maintained. 

In  following  out  the  third  rule,  it  is  necessary,  that, 
to  the  tii-itancc  of  a  cannon  shot  in  fron;,lhcrc  should  be 
AO  wood,  village,  hill,  hedge,  ur  uthur  object,  tu  obstruct 
our  view  of  the  enemy's  movements ;— no  ravine,  or 
hollow  way,  which  could  lead  him  unscea  near  to  our 
fixml*  Every  thing  most  be  quite  clear  before  the  front, 
«ad  the  enemy  must  be  exposed  to  our  fire,  while  all  bia 
movements  are  so  well  seen  that  we  may  always  be  pre- 
]iarcd  aj^ainst  any  enterprise  on  his  pait.  Such  object'-, 
therefore,  a»  above  dcscribci',  when  lliey  do  exist,  uiu»t 
either  be  destroyed,  or  occupied,  and  furtllied. 

The  foorth  rule  has  much  in  common  witit  the  firsts 
becsase  whatever  covera  tbe  flank  also  proteetstherrontt 
tbo  flank  bong  always  aaoired  aniiist  oveiy  attack  ^ 
irhile,  when  an  attack  Is  cxpeeteo  In  front,  It  is  waM- 
cient  that  it  be  rendered  dimcult.  An  army  is  never 
encamped  with  the  front  to  tiic  sea,  unless  to  prevent  a 
landing  ;  and  in  that  case  we  must  endeavour  to  concen- 
trate the  fire  upon  those  points,  where  the  nature  of  tbe 
coaat  is  favourable  for  a  descent.  Ponds*  btkca,  and  in- 
undations,  so  Car  as  they  cover  tbe  ironti  present  such 
obstmelioBs  as  render  it  onattaekable.  A  river  f«  also 
a  great  obstruction,  the  greater  in  propoiiion  to  its 
breadth  and  depth,  ibc  paucity  of  fords  or  bridijcs,  and 
the  more  those  situations  at  which  the  enemy  can  cross 
are  exposed  to  our  fire.  A  perfect  morass  renders  \he 
front  uoattackable,  and  it  also  afibrda  a  good  covering 
when  it  cannot  be  paaaad  without  difficulty.  Woods  in 
front  tve  of  no  nic^  but  rather  a  disadvantaM,  because 
they  ctmceal  the  motions  of  the  enemy.  Glens,  ravines, 
boUow-wajs,  &c.  are  a  great  protection  to  the  front, 


when  they  run  parallel  to  it  ;  but  when  they  run  a', 
angles  into  the  camp,  they  must  be  occupied  along  tiicir 
length.  Villages,  when  tenable,  and  lying  near  the 
front,  may  be  of  great  service  j  but  the  directions  for- 
merly i^veii  whh  respect  to  those  objects,  most  be  attend- 
ed to-  Single  houses,  castles,  and  other  buildings,  lying 
before  thie  front,  roust  be  occupied  so  as  to  enable  us  to 
maintain  a  fire  upoDall  thai  comcs  within  a  gtm-sbot  of 

the  troops. 

The  fourth  rule  requires  that  M  river,  mnrass,  ra- 
vine, or  coosidcrable  hollow-way,  or  impassable  wood, 
should  run  through  tbe  army,  mueb  less  between  the 
two  lines.  When  such  objects  occur,  sufficient  and  per- 
manent communications  must  be  made  over  them,  ac- 
cording 10  clixuinstances. 

The  sixth  rule  requires  that  regard  be  had  to  the  ob- 
ject \vc  have  in  view.  The  rule  is,  that  as  soon  as  an 
army  enters  tbe  camp,  roads  must  be  made  on  «U  sidca, 
to  enable  thu  troops  to  march  cut  convcoleiitly.  Out  in 
all  circnuMtances  this  rule  cannot  be  observed.  For  a 
strong  camp,  affording  at  the  same  time  facilities  for 
niarcbing  out,  will  not  easily  be  met  with.  If  the  o'jject, 
therefore,  be  to  have  ihe  facility  of  niarcliiu^'  forwards 
on  the  enemy,  less  attention  is  paid  to  the  slreii>;t'.i  ot" 
the  camp.  If,  on  the  other  hand,  it  be  our  intention  to 
await  the  attack  of  the  enemy,  less  regard  is  paid  to  the 
iaeility  of  marching  out  in  front,  provided  only  that  the 
march  towards  both  sides,  and  especially  towarda  the 
rear,  be  ripr  n  nnd  rnnvtnivnt. 

I'intdl),  It  li.  obvious,  that  if  there  be  heights  in  the 
nci(;lihou:  lioo<l  of  the  ground  »vlu  re  "  o  wish  to  encamp, 
the  cunip  should  be  placed  on  Ihcin,  and  not  in  the  low 
grountis. 

In  order  to  secure  a  camp  from  surprise,  it  is  neces- 
sary to  establish  posts  and  field-guards.  These  posts 
must  be  placed  in  snch  manner,  and  at  such  distance, 
that  the  army,  in  whatsoever  order  it  may  happen  to  be, 

iii.iy  !)c  enabled  lo  prcpav  f  i  lefcnce  licforn  the  ene- 
my can  make  their  attack.  They  must  ihercfuie  form 
a  chain  round  the  army,  each  supportii  g  the  ether,  SO 
that  nothing  can  pass  through  unobserved.  They  con- 
sist of  iofsntry  or  cavalry,  with  light-troops,  or  troops 
of  the  line.  On  plains,  and  where  objects  can  be  seen 
at  a  considerable  distance,  cavalry  are  posted  ;  but  in 
broken  ground,  infai  iry  arc  rc^tiired.  A  post  of  light 
hor!»e  must  he  supported  by  one  of  heavy  cavt»lry  be- 
hind ;  which  last  is  also  supported  by  light  or  rei;\ilar 
infantry.  In  woods,  behind  hedges,  fcc.  light  infantry 
are  commonly  placed  ;  the  rcjjular  infantry  in  villages, 
houses,  and,  last  of  all,  behind  entrenchments*  £ver]r 
large  post  places  a  smaller  one  at  some  distsnce,  bitt  In 
such  a  manner  as  not  to  be  liable  to  ■  l  r  ofT.  The 
sentries  uf  all  these  posts,  two  of  whith  lusw.y*  stand 
together,  must  be  al)le  to  sec  rind  hear  each  other.  The 
cavalry  posts  arc  frc(|uentiy  placed  at  greater  distances 
during  the  day,  and  drawn  closer  at  nighi.    The  field- 

1[uards  of  the  cavalry  are  placed,  not  for  fighting,  but 
or  watching ;  as  soon,  therefore,  as  a  superior  enemy 
appTonchcs  them  they  must  retire.  The  infaiitry  posts, 
on  the  other  hand,  aic  almost  always  placed  so  as  to 
be  able  to  maintain  their  ground,  ami  thcie(orc  ihey 
ought  generally  to  defend  themselves  as  long  as  they 
can,  in  order  to  give  more  time  to  the  army  to  prepare 
for  defence.  As  soon  as  any  danger  approacbea  a  post, 
or  Is  observed,  notice  muM  not  only  be  communicated 
to  the  proper  quarter,  but  when  forced  to  retire,  the 
circumstance  must  be  made  known  to  the  next  post. 
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E«ti^c«np«lutuldfaiT6a'fadlttf  of  obtainiiis  rap* 

p'ies  of  water  and  wood,  and  the  army  should  aho  be 
provided  with  the  necessary  forage  for  the  iirat  few 
(iay»  a  least.  Care  must  bo  taken,  therefore,  that  the 
wtlis,  ponds,  springs,  tec  be  not  wantonly  spoiled,  nor 
the  forage  in  and  around  the  camp. 

Tbe  camp  ia  geoeraly  marked  out  before  the  arrival 
of  the  ariDf.  nt  tMa  purpose,  the  regimental  quar* 
tcr*nnaiei%  iritb  the  pioneers  of  tbo  regiaMiiMa»  eod 
some  detached  troops,  march  in  advance  under  tbe  con* 
duct  ol  the  quaiicr-maslcr-gcncral.  The  latter  having 
chosen  the  siiujiion  lor  ihc  camp,  ond  determined)  ac- 
cording to  lis  length,  how  many  paces  should  bo  al- 
lowed to  each  battalion  or  aquadron,  including  the  in* 
lemlii  the  ■idea-dc*ceinp  then  assign  to  each  regi- 
nentf  according  to  the  imniber  of  iia  baitaliona  and 
aqeadrons,  its  proper  place  In  tbe  first,  aecond,  or 
third  line;  af'er  -wiiich  the  regimental  quarter-mas- 
ter scis  off  the  ground  lor  each,  according  li>  a  scheme 
e^t  L  li^  u  d  in  the  war»ordi.r  of  every  nation,  by  marking 
out  the  space  of  each  tent,  those  of  officers  as  well  as  of 
privateaf  with  stakes.  When  tbe  army  enters  the 
frooad,  eterjr  betuUoa  nnarchea  to  tbe  firnit  of  ita  en* 
eaiapment  In  order  of  battle ;  tbe  tcnta  are  erected^  and 

the  camp  is  complce  * 

The  main  principle  m  encampments  is,  that  Ihc  army 
"be  placed  in  the  same  order  as  for  baiUc  ,  su  that  no- 
thing more  is  necessary  than  to  march  oui  ready  for 
figi.t.  Dut  as  this  principle  is  not  alwaya  without  ex- 
captioot  sucb  meaaurca  nnat  be  uten  aa  ahall  enable 
tbe  army  to  make  tbe  noeeaaary  aheratiooa  in  ita  order 
of  battle,  before  an  actnal  attack  is  made  by  the  ene- 
my. In  order  to  be  enabled  to  form  more  rapidly,  and 
also  to  encamp  in  places  where  there  is  otherwise  a 
vraiii  of  dcpih,  the  king  of  Prussia,  to  whom  the  art  of 
war  is  &o  n>uch  indebted  in  modern  limes,  invented 
what  has  been  called  the  method  ol  encamping  in  order 
of  battle :  in  which  there  are  no  paaaafea  for  the  com- 
paniea,  and  the  lenta  are  placed  cloae  together  in  three 
rowa  for  the  three  Hnaa. 

Sect.  III.    Of  l-'oraging. 

By  foraging  is  meant  bringing  in  food  for  the  horses, 
wlien  it  b  done  by  the  cavalry  themaelvea.  ForagOf  aa 
«e  have  already  obaenred,  ia  either  green  or  dry. 

The  first  thing  to  be  done  in  forai^ng  is  to  aaeertairi, 

Wbelt^  there  be  forara-  snfficicr'.t  1'.-ir  I'lc  number  ^jf 
horses.  In  dry  foraging,  Hicrcioic,  lac  magaeu.cs  arc 
inspected  ;  in  green  foraging,  an  experienced  cfFiCcr  is 
sent  out  to  reconnoitre  the  quantity.  This  oiBcer  eo- 
deavoots  to  ascertain  how  much  corn  and  hay  are  con- 
tained vilhin  a  certun  apaeei  which  he  meaawiaa  by 
tbe  ai|Qare  etepe  of  hia  horse.  He  then  preparea  tbe 
field,  and  determines  the  niT-nber  who  can  forage  upon 
it,  deducting  one-third  ci  tlie  whole  space  for  the  spots 
upon  which  t  ij'l.iriL^  grows.  Practice  renders  this  task 
very  easy,  and  will  enable  one  to  determine  the  quantity, 
as  well  aa  the  extent,  tolerably  well  merely  by  the  eye. 

An  order  ta  then  iaaoed  to  tbe  army,  or  to  that  paj-t  of 
It  wMeh  la  Intended  to  forage,  to  ha»e  their  foragers 
rcariy  a!  a  i  f  r'aln  time  and  place,  in  order  to  forage  for 
fio  many  []jv&  When  there  is  to  be  a  general  foraging 
of  tbe  wholt  ;.rmy,  it  must  first  be  ascertained  that  no- 
tldng  ia  to  be  apprehended  from  tbe  enemy  white  the 
pceptearooot  Othenrtaa  tiM  araif  Ibcasaa  by  ftahk% 


Id  order  that  they  may  be  iM-epared  to  restat  tlie  attack 
of  the  enemy  in  the  camp. 

IVhea  foraging  is  carried  m  undercover  of  the  army, 
nothing  more  is  necessary  than  to  sec  that  order,  tem- 
perance, and  proper  di&cipline  are  preserved,  which, 
however,  requires  great  attention.  The  foraginf*  itself 
is  conducted  in  the  following  manner :  When  the  forage 
ia  green,  a  particular  spot  iaaadgoedtoetcryregimentf 
whan  their  Ibragara  dismoanti  and  aet  to  work  by  fours, 
while  one  holda  the  horaea.  The  former  reap  the  com, 
bind  it  up,  and  place  it  on  the  horses.  The  rider  then 
mounts,  and  when  they  are  all  ready,  they  march  ofT  by 
regiments;  first  the  artillery,  and  other  trains,  then  iha 
infantry,  and  last  of  all  the  cavalry.  In  dty  foraging,  the 
villages  are  aaaigned  to  the  regiments,  from  wMeb  thqr 
are  to  forage  ;  and  it  ia  beat  whisn  the  peaaaiua  are  made 
to  brin$7  together  ootaide  of  the  village  whet  thef 

are  rr  inircd  !  [ii -vide,  which  is  then  dh  idcd  ;  by  Whiclt 
means  all  excesses  ate  more  easily  prevented. 

If  an  attack  upon  the  forai^ing  party  is  apprehended, 
they  must  be  covered  by  a  force  proportioned  to  that  of 
tbe.anemy,  the  extent  of  the  foraging  ground,  and  the 
meaaa  of  defence  which  it  aflbrda.  It  ahould  constat  of 
heavy  and  Hght  horae,  with  infimtiy*  Tbe  relative  pro* 
portion  of  these  troops  must  ha  regulated  according  la 

the  nature  of  the  ground. 

The  covering  force  should  march  on  the  previous 
evening,  and  occupy  the  ground  which  is  to  be  foraged. 
The  chain  is  afterwarda  formed  in  the  morning,  while 
tbe  foragera  leave  tbe  camp.  When  the  covering  force 
marehea  at  0ie  same  time,  and  at  the  head  of  the  fiMm* 
gets,  no  man  should  be  allowed  to  dismount  and  com- 
mence reaping  until  the  chain  is  formed,  and  the  order 
ia  given  by  the  commanding  officer. 

As  soon  as  the  light  troops,  preceding  the  party,  ar- 
rive upon  the  foraging  ground,  they  t  ^ri  tully  reconoitro 
the  neighbourhood,  to  ascertain  whether  there  be  any 
places  where  tbd  enemy  might  lie  concealed,  aueb  aa 
wooda»  village^  favbaeai  Ice.  Bridges,  and  other  ap- 
proaches, mast  be  oeenpied  by  a  strong  party.  Cavalry 
nnr!  infnr.trv  pTj^t-^  ?.~c  then  placed,  who  must  form  a 
chain  ol  centrics,  who  allovv  none  to  pass  the  limits  for 
the  purpose  of  foraging,  and  give  immediate  notice  of 
every  thing  that  approaches.  These  posts  arc  cstab- 
llahedoothe  ssme  principles  as  those  round  a  camp; 
and  Itua  ia  called  the  chain,  which,  however,  ia  only 
formed  In  this  manner  in  green  foraging.  When  the 
light  troops  and  posts  give  notice  that  the  enemy  ia  no 
where  to  he  seen,  the  commander  orders  the  foragers  to 
dismount.  He  places  himself  with  his  corps  either  at 
the  most  important  station,  or  if  more  than  one  attack 
is  apprehended,  in  such  a  situation,  as,  will  enable  him 
conveniently  to  oppose  tbe  approecbhig  enemy  at  every 
pohit.  When  tbe  groand  ia  of  cooMwsnible  extent,  ho 
divides  his  corps  into  diviaions,  which  he  placea  at  the 
most  dangerous  points,  so  that  they  can  always  afford 
assistance  to  each  other.  But  when  he  hears  or  per- 
ceives that  an  attack  is  made  in  any  quarter,  he  ought 
not  to  hasten  thither  immediately  with  his  whole  corps, 
but  must  only  engage  so  far  as  ia  necessary  to  oppoae 
the  force  employed  by  the  enemy ;  becattie  tbe  attaek 
may  be  merely  a  CalBt.  So  long  aa  tha  enemy  dnea  not 
appear  in  superiw  force,  the  commander  most  always 
endeavour  to  complete  his  foraging  ;  but  when  the  ene- 
my ia  too  strong,  the  foragers  must  be  immediately  sent 
to  the  rear  tritnoiit  tbrir  fimgoi  the  ehaitt  mutt  be 
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drawn  together,  and  the  whole  covering  force  make  its 
retreat  io  the  best  possible  order.  In  dry  foragiiig,  the 
dUpotitioni  are  much  the  same,  only  that  it  is  umieces- 
wuj  to  form  my  proper  chaioi  mt  the  forage  is  brought 
to  one  epot,  and  the  meiii  tterdbre,  are  kept  better  to* 
gethcr  i  and,  indeedf  Ibe  wkolo  bueinees  ie  mudi  less 
complicated. 

Sect.  IV.    Of  Mmhet, 

As  it  is  extremely  difficuU  even  for  a  single  battalion 
to  march  to  any  distance  strsltht  forward  in  order  of 
betilot  tbis  msjr  be  conudcsred  sa  iipposuhle  in  the  esse 
of  •  whole  army.   It  is  necessary,  therefore,  to  break 

the  order  of  battle  when  !iettin^;  out  on  a  march,  and  to 
proceed  in  many  files  bchinci  cacli  other,  with  as  small 
a  front  as  convenicncr,  ortlic  nature  of  the  road,  may  re- 
quire. .  This  is  called  marching  in  columns.  If  nothing 
were  apprehended  from  the  enemy,  this  might  be  per' 
formed  without  any  greet  lucety.  But  ea  it  is  neces' 
saiy  to  be  prepared  against  every  possible  attack,  Sdd 
the  enemy  ran  be  resisted  successfully  only  when  re- 
ceived in  order  of  battle,  there  arc  certain  rules  which 
must  be  observed  in  marching.  In  the  first  place,  the 
march  must  be  so  arranged,  that  the  troops  may  be  at 
any  time  placed  in  order  of  battle,  in  the  most  rapid  man- 
mat  possible.  Secoodiyi  sU  precautioas  tensr  be  takeot 
accoidhiK  to  the  descrlpdoo  end  number  of  the  troops, 
and  the  nature  of  the  ground,  that  the  enemy  may  not 
be  able  to  attack  us  before  we  are  prepared  lu  receive 
him  in  order  of  battle.  According;  to  these  principles, 
the  disposition  lo  ail  marches,  wlieihcr  of  large  or  small 
bodies  of  men,  must  be  regukitcd. 

The  ultimate  principle  of  these  movements  will  be 
found  in  the  evolutions  of single  bstulion,  or  what  is 
celled  petty  taetics.  Pettf  tactics  are  nothing  else  than 
the  art  of  placing  a  battaliooor  squadron,  as  rapidly  as 
possible,  in  order  of  battle,  out  of  every  given  position  ; 
and  in  that  order  which  the  nature  of  the  ground,  ami 
the  position  of  the  enemy  requires.  A  shuri  review  of 
these  rules  is  a  necessary  preparation  for  the  science  of 
awrcbea. 

Id  most  services,  the  battalion  is  divided  into  four  di- 
visions, and  eight  platoons ;  and  this  dividoois  the  feun> 

dation  of  alt  movements.  When  under  arras,  each  man 
occupies  a  space  of  about  two  feet  in  rank  and  file,  and 
the  whole  arc  placed  in  three  ranks.  But  upon  a  march, 
it  is  impossible  to  proceed  in  kucU  condensers  order. 
ESiCh  man  then  requires  the  space  of  three  feet  on  all 
sides.  All  step  out  with  the  same  foot,  end  inarch 
togoierly.  The  length  of  every  step,  from  heel  to  heel,  ie 
generally  thirty  inches;  aod,iD  ordinary  timei,  seventy-five 
of  these  steps  are  to  be  taken  in  one  minute.  In  quick 
linv  one  hundred  and  ■  Ih'i;  such  paces  arc  taken  m  the 
minute;  and  in 'double  (|uick  time,  one  huridred  and 
twenty.  When  the  word  is  given  to  step  out,  the  length 
of  the  step  is  about  tiiirty-ihrce  inches.  Experience 
proves  that  a  quick,  march  is  incompstible  with  the  pre- 
servstion  of  order  even  for  a  short  sp^ee.  The  quick 
msrehes,  therefore,  are  ooly  used  in  sight  of  the  enemy, 
or  when  the  troops  aie  exercised  to  it  on  parade.  In 
ordinary  rnarchin^^,  the  soldier  is  not  required  to  keep 
exact  time  and  cadence. 

Ail  changes  of  the  order  of  battle  of  a  battalion  on  the 
spot,  consiiti  in  farmiog  front  to  the  rear,  or  to  either 
aide.  Xbechtngesonnmsrehtretoplacoth«troo|»shi 
«otanm»  end  to  march  fortnirdi  beckwirdfi  to  eitber  lidaii 


in  an  oblique  direction  ;  and  in  all  these  varieties  of 
marching,  to  place  them  in  order  of  baule  towards  any 
ride  at  pleasure. 

To  form  front  to  the  rear,  ia  most  easily  effected  by 
feeing  to  the  right  about  The  third  rank  then  becomes 
the  lirsi,  and  the  whole  position  of  the  battalion  is  re- 
versed. It  is  easy  for  the  oflicers  to  chany^e  their  places 
according  to  this  alteration  of  position.  If  it  is  intended 
that  the  entire  order  of  the  battalion  should  remain  un- 
changed, it  would  be  necessary  to  bring  round  the  front 
by  a  counter-march  of  the  whole;  a  movement  wtticb, 
trtlh  n  whole  battalion,  would  require  considerable  timci 
even  were  it  performed  at  the  double  quick  atepw  (Sea 
Plate  CCCLXXXf .  Fig.  I  )  If  it  be  wished  that  the 
order  of  the  rank  only  shouu;  be  preserved,  e.icli  platoon 
might  be  made  to  countei -marcli  in  iisell;  by  wluth, 
however,  the  platoons  would  be  thrown  round,  which  has 
its  inconveniences.  (Fig.  a.)  i  o  malte  a  whole  battalion 
vhcel  about,  is  a  movement  much  easier  conceived  llum 
executed ;  besides,  that  it  would  then  occupy  edifferem 
porition.  (Fig.  3.)  If  performed  nftind  the  centre,  then 
one  half  of  the  battalion  wouli!  be  obliged  to  wheel  back- 
wai  ds  ;  w  hife,  on  the  other  hand,  it  would  be  better  that 

one  half,  bciuic  the  wheeling  shouId  fMO  to  the  right 

about.    (Ftg.  4.) 

Many  methods  may  be  imagined  of  forming  front  to- 
warda  the  flank.  I.  The  batulion  faces  to  the  right  or 
lef^  end  cither  form  entirely  fay  marching  up,  (Fig.  s.) 
or  by  deploying.  (Fig.  6.)  2.  Bye  ringie  quarter  wheel. 
(Fig.  7.)  3.  by  each  company  making  one-eighth 
wlii  tl,  with  tlie  exception  of  the  flank  comp.iny  forming 
the  ceiitie,  which  makes  an  entire  wheel  ,  lowaids  which 
the  otbeis  then  march  straight  up  to  the  fljii>k  uf  their 
next  platoon,  and  take  their  proper  place  in  the  new 
front.  (l*ig.  8.)  This  is  the  only  method  at  present  prac* 
tiaed.  In  all  these  methods  the  troops  might  be  made 
to  wheel  equally  well  round  the  cemrc.  (Fig.  9.) 

There  are  two  methods  of  placing  the  tioops  in  co-  - 
lumn.  1.  By  forming  in  column;  and,  3.  by  wheeling 
with  any  [laris  ol  the  battalion  at  plcasuie.  In  forming 
in  column,  the  whole  battalion,  witli  the  exception  of  the 
head  division  or  section,  faces  to  the  right  or  left.  All 
march  off  at  once,  in  order  to  place  thomselvei,  accord* 
ing  to  tbeir  order,  behind  each  otheiv  and  ell  behind  the 
head  or  Icadinc^  division.  (Fig-  10,  II.)  The  reverse  of 
this  is  dcplo}ing,  in  ivhich  a  battalion  in  column  places 
itself  again  in  order  ut  battle  by  a  contrary  movtincnt. 
A  Ijuiiaiiun  may  aUo  be  formed  on  the  centre,  and  the 
deploying  likewise  be  performed  from  the  ceiitrfc ;  the 
one  half  of  the  battalion  facing  to  the  right,  and  the  other 
to  the  left.  (Pig.  12  )  In  this  movement,  it  will  be  ob- 
served, I.  That  the  intervals  between  the  diviuona  are 
almost  entirely  done  away ;  and,  therefore,  that  the  wheeU 
ing  c.innoi  take  place  scp.iratcly,  noi,  in  ca-.t:  of  a  bend 
in  the  roaii,  without  making  a  lialt ;  fus',  behinri.and  ihctt 
again  bclore,  in  order  that  the  rear  seetions  may  iiave 
time  to  advance.  Farther,  a  troop,  standing  ihu»  in  co- 
lumn, cannot,  without  a  tedious  movement,  form  front  to 
the  flank.  Finally,  it  is  impossible,  sccording  to  tbis 
method,  to  form  in  column  upon  s  very  small  from  ;  and 
if  this  were  to  be  dont-  by  severjl  ba'.talions,  it  would  not 
only  cause  the  last  battalion  to  go  a  <-.onsi(icrabic  way  to 
no  purpose,  but  woultl  often  be  attt  nd.  d  with  difficulties. 
The  forming  into  column  by  whceimg  is  performed  by 
each  section  of  a  battalion  making  a  w  heel  oi  one  tjuar* 
tar  by  itself  i  so  that  they  all  stand  behind  each  other  nt 
iiiilermlit  corresponding  to  dicir  franL    WheO)  illor 


Digitized  by  Google 


MIUTABY  TACTIC8. 


S97 


wbeding,  the  battalion  marcliei  to  that  the  tint  plktoon 

forms  the  head,  it  is  called  to  the  ii|>)it ;  but  if  the  wheel- 
ing has  been  to  the  left,  and  tlie  eighth  platoon  has  the 
head.tliey  arc  said  to  march  off  to  llie  left.  (Fig.  13,  14.) 
In  this  manner,  the  march  may  take  place,  not  only  to 
the  flank,  but  lo  tlic  front,  or  the  rear.  In  marching  to 
Um  flmili,  all  tiM  acGlioos  wheel  to  tlic  rigb|  or  lefk*  end 
mreb  oflT  at  once,  fn  marclilng  farwanit,  til  tbe  mc- 
tinns  ivlif  cl;  rxrrpr  ihc  one  which  formsthe  head,  which 
marches  tiUaigh'.  !ui  *vai  J  ;  and  as  soon  as  it  has  passed 
the  second  section,  tlie  latter  wheels  again  towards  (he 
opposite  &idt-,  in  the  true  line  of  march,  and  follows  the 
first ;  the  others,  in  the  same  manner,  follow  the  second, 
wheeling  as  abote)  apoo  tbe  tame  spot.  (Fig.  150  In 
marching  to  tbe  rear,  tbe  head  teetion  makea  a  half,  the 
others  a  quarter  wheel.  All  the  sections  then  march 
straight  forward ;  and  wlien  the  second  is  exactly  on  the 
spot  where  the  first  has  just  made  its  hull  wheel,  th<:  lat- 
ter wheels  again  into  the  new  line  of  march  ;  and  the 
like  ia  done  by  the  others,  as  they  arrive  at  the  same  spot. 
(Pig.  16.)  In  the  same  manner  a  perfect  counter- march 
maj  Iw  esecnted ;  the  head  section  making  immediately 
«  three-quarter's  wtieel ;  and  tbe  others,  as  they  arrive 
at  the  same  spot,  making  a  half  wheel.   (Fi;;.  17.) 

From  tills  method  of  forming  in  column,  the  following 
advantages  arc  derived.  1.  When  the  load  hccnnics 
more  narrow,  so  that  ii  i,i  i  cssary  tobri  :ik  i  Ft,  this,  as 
well  as  the  march  forwards  again,  can  take  place  with- 
out hailing.  (Fig.  IB\  3.  The  column  can  instantly 
iam  front  to  the  flanki  merely  by  wheeling  inward^ 
whkh  la  of  great  advaiMage,  wheD  any  thing  la  appre* 
bended  front  the  enemy  in  that  qaarier.  3.  The  march 
proceeds  immediately  without  farther  preparation ;  and 
the  columns  may  be  formed  on  as  large  or  as  small  a 
front  as  we  pleabc.  The  only  disailvaniage  attending 
this  method  is,  that  it  requires  a  tedious  movement  lo 

itUce  the  troops  in  order  of  battle  to  the  front  of  the  co- 
nmn,  whether  this  is  performed  by  filing,  which  besides 
can  only  take  place  on  the  ground  with  a  long  column  in 
a  large  plain  j  or  by  marchinj^  up,  especially  if  the  head 
section  arrives  first  nn  i^  i-  p-n  'imiI  where  ii  is  iiitcn:icd 
to  remain.  Inorilcr  lo  uinit;  all  (jossible  ailvaniagcs,  it 
is  usual  lo  make  the  troops  commence  the  march 
while  the  columns  are  formed  by  wheeling.  On  ap- 
proaching more  to  the  enemy  in  front,  divisions  are 
formed  at  half  diuance,  which  at  length  advaoce  alto* 
gether,  in  order  to  place  themselves  thereafter  in  order 
of  battle,  by  deploying  in  double  quick  time.  The  most 
simple  mode  of  marching  towards  every  *idc,  and  in  all 
directions,  is  the  Sank  march,  with  facing  to  the  right  or 
left.  When  moving  under  arms,  in  the  neighbourhood 
of  the  enemy,  and  at  shoit  distances,  this  method  is  ex- 
tremely uaeful ;  and  the  troopa  ought  tobenarticularly 
well  excrdacd  in  iu  Bat  H  »  not  adapted  Air  marchea 
in  general,  because  the  column*  would  require  to  be  im- 
mensely extended,  in  order  to  enable  the  soldier  to  march 
in  this  manner  without  constraint.  For  this  reason  the 
method  has  been  invented  of  facing  to  the  right  with 
five  or  six,  which  \s  u  mode  of  forming  columns  by 
wheeling  with  quarter  platoons,  very  convenient  on  nar> 
low  roads,  and  which  leaves  room  enough  for  the  aoldier 
to  march  unconstrained.  The  oblique  march  can  he 
performed  on  very  small  distances  by  stepping  out  to 
the  right  or  left,  acnl  the  o'}ll(|ue  step.  On  larger  tlis- 
tance&,  it  is  usual  to  keep  tiie  two  small  ^  iji  s  of  iiie  rignt 
angled  tri.)ii[;lr,  alilumgh  it  niiglu  be  pnhsiljlc  to  >vlicil 
fay  sections  htto  the  direction  of  the  large  side,  and  pre- 
VouXm.  PaitI. 


serving  the  reipective  distance  and  aitnation  of  the  ace* 

tions  among  tlicmsclvr  ,  to  march  into  the  new  front,  and 
then  to  wheel  inwards  again.  (Fig-  19.)  In  proper 
marches,  the  sections  wheel  into  the  line  of  march, 
and  afterwards  step  into  the  road  precisely  behind  the 
6ret. 

Inflirdtf  to  place  troopa  atandiog  in  column*  in  order 
of  battle  towarda  any  atdc,  the  following  rale  mnat  be 

observed  ;  When  troops  are  placed  in  column  wit'iout 
intervals,  the  iurmiiig  front  forwards  is  executed  by  de- 
ploying 10  tlic  right  ;  when  all  the  divisions,  except  the 
last,  face  to  the  right,  and  march  in  double  quick  time 
to  tbe  flank  of  their  next  division  to  the  left,  the  com- 
mand ia  given s  Halt  front,  march,  dress!  tbe  last  di> 
vision  oiuy  mnfchea  straight  forward.  (Fig.  90.)  In 
deploying  to  the  left  forwards,  the  first  diviimn  re- 
mains on  the  spot,  and  the  others  perform  the  above 
movements  reversed.  In  deploying  from  the  n;iddle, 
the  divisions  in  frorit  of  the  middle  one  face  to  the  rignt, 
and  those  in  the  rear  of  it  to  the  iefi.  The  division 
which  remained  in  its  place  marches  forwards  imo  the 
alignement  of  the  most  advnnced  $  the  others  form  front, 
advance  into  tbe  alignement,  and  dress.  (Fig.  SI.) 
When  the  troops  march  olT  to  the  left,  and  the  nat  di> 
vision  forms  the  head,  all  thr  ri'  .  v<  rnnvetrirnts  are 
then  reversed.  (Plate  C'CCLXXXII.  1  i^^.  2  2  )  in  forming 
front  to  (lie  rcjr,  >ill  tliut  is  necessary  previous  to  de- 
ploying is,  tiiat  each  division  countet-niarch  in  itself. 
(Fig.  33.)  To  form  front  to  the  fldnk,  or  in  an  oblique 
direction,  when  the  column*  are  placed  without  imervala, 
ia  a  manoeu'ne  not  eaiily  performed  withoat  creating 
disorder.  The  head  division  would  be  obliged  lo  wheel 
into  the  proposed  alignement,  and  the  others  then  face 
to  the  right  or  left,  place  themselves  behind  il,  and  then 
deploy  in  the  usual  manner.  (Fig.  34,  25.)  When  the 
battalion  has  been  formed  into  columns  by  wheeling,  it 
may  be  placed  in  order  of  battle  to  Ibe  front,  by  march* 
ing  npi  (Fig!  96.)  but  this  must  always  be  a  tediona 
movement,  because,  in  order  l»  preserve  the  distances, 
It  mtist  always  be  performed  Inordinary  time;  and  it 
muit  be  still  more  tedious,  when  the  troops  have  march- 
ed off  to  the  right,  and  up  to  the  left,  (Fig.  27.  It  is 
usual,  liowever,  to  form  divisions,  and  then  to  advance  and 
deploy.  (Fig.  28.)  if  it  be  intended  to  form  irant  to 
the  rear  of  the  march,  and  that  by  marching  up.  if  the 
troopa  had  anarched  off  to  the  right,  all  the  sections 
might  be  made  to  faee  to  the  ri^t  ahont,  and  then 
marcli  up  to  tbe  left,  so  that  the  battalion  would  then 
stand  precisely  so,  as  if  it  hud  faced  to  the  right  about. 
Or  each  section  may  be  made  to  counter-march  in  i'self, 
and  then  march  up  to  the  right,  (Fig,  29.)  or  deploy, 
(Fig.  SO.)  so  that  the  battalion  stands  exactly  in  I'l-i 
uaual  order.  If  the  troops  have  marched  off  to  the  left, 
it  ia  easieat  to  form  upon  .  the  right  flank,  and  vice 
verta  ;  and  herein  consists  the  advantage  of  this  kind 
of  march  (Fig.  31.)  It  is  equally  easy  to  form  left  to 
left,  and  right  to  right,  if  it  be  not  ohjcctid  ihi-.t  the 
battttliun  stands  with  reversed  front,  (f'lg.  32  )  If  it 
be  only  intended  to  bring  the  frrst  i^tik  forward,  it  is 
only  necessary  to  make  the  sections  wheel  inwards,  to- 
wards that  side.  (Fig.  33.)  But  if  iIm  usual  order  of 
the  battalion  ia  to  be  completely  preserved,  with  the 
first  platoon  opon  the  right  flank,  the  whole  must  coon* 
ter-march,  while  the  first  section  wheels  to  the  right 
•about,  and  all  tl;c  rest  alter  it,  as  they  arrive  at  the 
spot.  N  )w,  when  the  first  pl;ii(Hjn  ai  rives  at  thr  place 
of  ibe  last,  and  the  last  upon  that  of  the  iirst,  they  wheel 
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inwards.  (Fig.  34.)  Hut  if  it  be  inlencied,  when  ihc 
teUalion  stands  thus  in  column,  (o  Uke  ati  oblique  po- 
HtioDiH  it  only  neccssarjr  that  the  sections  should  td- 
vtoc*  or  leiire,  by  tbe  right  or  left,  round  the  point 
abuui  which  the  CMiraio  it  to  tunu  taking  care  always 
to  preserve  their  proper  distance,  and  then  to  wheel 
inwards  as  soon  as  (hey  arrive  with  their  flanks  in  the 
nc»v  ali;;hcment.  (Fig.  35,  36  )  In  the  fl  mk-tnarc  h,  a 
battalion  can  instantly  form  the  propci'  or  rcvci  tid  front 
to  the  flank  of  the  march.  It  m  a  inoi  c  leiiions  opera- 
tion to  form  front  to  the  front  or  rear  oi  the  inarch ; 
bfUl  this  may  be  very  eatiljr  performed,  either  by  coming 
roundiif  the  battalion  ia  to  be  placed  toward*  that  aide 
where  the  third  line  standt;  or,  if  i(ia  to  be  placed  to« 
wafds  liic  other  ••  'r,  by  a  double  marciiinij  up, — '.he 
one  in  the  tliagon.il  i  H  ,  if  the  ground  be  clear  Ijclniul  ; 
tlic  otiicr,  by"  nuLi  i.^  cacii  soldier  go  ,">iong  the  two 
small  sides  of  Ibc  ngUl  angled  triangle  formed  by  his 
position  in  march  and  that  which  he  takes  up  in  the 
order  of  battle.  Thit  last  is  very  useful  io  marching  up 
dote  to  a  defile ;  and  it  ie  also  the  baaia  of  what  is 
called  the  bridge-maraeuvre.  (Fig.  37.) 

As  it  is  necessary,  however,  that  a  battalion,  as  soon 
as  it  arrives  in  ilic  neighbourhood  of  the  enemy,  should 
be  placed  in  order  of  battle,  and  so  advance,  frequently 
through  difficult  ground,  it  must  not  be  permitted  to 
break  its  order  at  every  obstacle,  but  when  any  such 
presents  itself,  the  part  of  the  battalion  which  comes 
before  it  shouU  face  to  the  right  or  left,  and  heag  oo 
the  rear  of  the  march,  and  aikcrwtrda  iwmedialidf 
march  up  into  the  line»  wbea  the  obitacte  is  pissed. 
(Fig.  38.) 

BifoiL-  \*e  quit  this  branch  ti  the  subject,  we  must 
briclly  notice  a  very  celebrated  mode  of  placing  troops, 
which  hat  been  frequently  adopted,  but  of  which  the 
utilitf  io  actual  service  has  been  much  doobtedt  vii. 
the  Mffelton  quarrft,  or  square.  There  are  various  me> 
lliods  of  forming  the  ^([uarc  ;  one  or  oUicr  of  which 
may  be  preferable  ujion  particular  occasiorm,  according 
to  the  facility  of  its  cxLtuii(;n,  ilic  nature  of  the  ground, 
the  attack  to  be  sustained,  kc.  In  Miller's  Jitemenia 
^  Ihc  Science  qf  IPar,  the  reader  will  6nd  eight  diflerent 
methods  described.  (Vol.  IJ.  pp.  54,  fcc)  In  the  neigh* 
bonrhood  of  the  enemy,  the  sides  proceed  bj  the  flank* 
march ;  but  when  unmolested  they  may  prosccute  their 
march  biokcn  into  quarter  sections. 

It  is  scarLtly  titcussuiy  to  observe  (hat  the  move- 
ments we  have  clescrilitd  a!>ovc  are  not  executed,  upon 
a  long  niLii  cli,  willi  the  same  precision  a»  upon  parade. 
The  priu!  iplt;=,  t-.owevcr,  are  the  same  ;  and  the  officers 
must  nut  onl)  m  .rcii  in  their  pts^r  places,  but  must 
not  suffer  the  different  sections  lo  get  into  confusion,  or 
extend  too  (kr  in  length  ;  to  that  on  the  first  signal,  all 
tnsy  t.ike  up  ibcir  n  sjifclivc  positionii,  and  pit'i  c^  t  i  i 
proper  order.  We  now  proceed  to  the  mure  general 
arrangeroeDta  Which  are  necessary  for  to  amy  on  a 
march. 

If  an  army  were  lo  form  a  single  column,  and  to 
march  to  the  right  or  left,  to  the  front  or  rear,  it  would 
occupy,  especially  with  baggage  and  artillery,  far  too 

long  a  line,  and  would  require  too  much  time  to  form 
in  order  of  battle.  Hence  it  must  form  more  than  one 
column.  The  number  must  depend  upon  the  nature  of 
the  ground,  and  its  relative  situation  with  respect  to 
the  riicmy.  The  following  rules,  however,  are  to  be 
observed.  1.  In  marching  forwards  towards  the  ene> 
my,  or  ieaT*waYda  from  bim,  it  is  of  advantage  (o  form 


as  many  columns  as  the  ground  will  admit  of,  because 
the  iruops  cau  be  placed  more  speedily  in  order  of 
battle,  according  as  the  columns  arc  more  numerous, 
and  consequently  shorter.  The  ground  will  admit  of 
as  many  colunma  as  there  are  good  roada.  But  the  de- 
sire of  having  many  columns  must  nor  induce  us  to 
assign  to  any  one  too  difficult  a  road,  because  whatever 
dtt.iiiis  one  eolunni  is  a  hindrance  to  the  wtiole  army. 
2  Whco  only  a  few  culumns  can  be  formed,  alt  our 
precautions  must  be  doubled,  in  order  to  prevent  an  at- 
tack from  the  enemy,  or,  at  least,  to  have  sufficient  tine 
to  receive  it  in  good  order.  S.  When  on  n  march  our 
flMik  ia  espoaeo  to  the  enemy,  it  is  necessary  to  march 
by  lines,  in  order  that  each  line  may  be  able  to  form 
immediately  by  u  ln  i  n.;  This  me«siir>-,  hnnm-r, 
muM  depend  very  niuci  upon  the  degree  ol  probability 
of  a  sudden  attack  Iroin  the  eiieiuv.  1' >r  if  it  be  known 
that  he  cannot  make  a  sudden  attack,  it  is  more  conve- 
luent  for  the  army  to  march  in  several  columns. 

As  to  the  arrmigetnent  of  the  columnt,it  must  depead» 
io  a  great  measure,  upon  the  nature  the  ground. 
The  general  rule  is  :  To  encamp  as  ue  vvuubl  fight,  and 
to  march  as  we  would  encamp.  But  to  tins  rule  there 
arc  exceptians.  In  marching  through  woods  ant!  hilly 
ground,  the  cavalry  must  not  form  the  outward  co- 
lumns,  but  should  march  under  cover  of  the  infanliy. 
The  artillery  and  baggage  should  always  have  the  moot 
secure  road.  In  marchmg  forwarda  or  backwards,  tho 
eolnmns  are  always  composed  of  poniona  ^  both  lines. 
In  marching  forwards,  the  regimenls  of  the  irat  line 

gt'iicraliy  f  irm  the  head  ;  and  in  matebiag  tO  the  nMT» 
they  follow  those  of  (he  second. 

I'orthc  security  of  the  march,  the  following  prccao* 
lions  are  taken.  1.  I u  marching  forwards,  a  strong  ad- 
vanoed  guard  precedes  the  army,  which,  according  to 
the  nature  of  the  groimd,  conaists  either  of  many  ca* 
valry  and  few  infantry,  or  vice  vma,  and  of  light  troops. 
The  latlcr  explore  the  country  through  which  the  itrmy 
is  to  march,  on  all  sides,  and  to  as  great  a  distance  as 
possible,  in  order  to  give  timely  notice  of  the  approach 
of  the  enemy,  8cc.  The  other  troops  not  only  support 
the  light  troops,  but  also  cover  the  army  in  its  march, 
againat  the  enemy'a  detachmeota,  drive  back  auch  of 
the  enemy  as  come  In  their  way,  and  keep  liim  in 
check  by  their  HMnoBuvrea,  when  he  advances  with 
his  whole  force,  until  the  army  has  time  to  place  itself 

in  ortlcr;  fir  «hii:h  reason  they  fretjuctitly  carry  can- 
non along  witli  Ihcm.  In  marching  b.\tk«ai<is,  or  re- 
tirioj^.a  rcar-gu'.'.rd  is  ajjpuiutcd,  in  the  same  manner, 
and  for  a  like  reason.  Its  nature,  strength,  and  dis- 
MOCC  from  the  main  body  of  the  army,  must  depend 
upon  the  nature  of  the  ground,  and  other  circunistancea. 
Both  mutt  be  able,  by  their  movements,  and  by  the 
pobi'.ion  of  their  detached  posts,  to  cover  all  the  co- 
hiiTms  of  the  army  against  every  hostile  attack.  In  the 
n.tiik-march,  itoops  inusi  be  pl.ictd  on  tl.ai  side  where 
the  army  ha%  any  tiling  to  appreiiend  from  the  enemy, 
in  order  to  cover  it  i  arid  light  troops  must  carefully  re - 
connoiti'O  at  n  distance  towards  the  enemy.  3.  The 
l>B?g<*gB  in  *  march  must  always  be  covered  tqr  the 
army ;  in  marching  fbrwardi,  it  thould  be  placed  be- 
hind, and  in  marching  backwards,  before;  in  the  flank- 
march,  it  should  be  pl.iced  on  that  siilc  on  which  no 
hostile  attack  is  to  be  dreaded.  When  no  attack  what- 
ever is  apprehended,  it  may  be  placed  close  heliind  or 
before  the  columns ;  or  even,  when  in  perfect  aecurity* 
between  the  regiments.  9.  At  other  timeti  bowevery  it 
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is  Frequently  sent  forwards  to  a  distance,  or  left  entirely 
behind.  3.  When  inarching  in  full  expectation  of  an 
•ttack|  tbe  artillery  is  distributed  by  brigades  among 
the  ealiitnns  of  the  troops,  in  order  that  h  may  deploy 
■t  tb«  win*  time  with  theoi.  At  other  times,  the  perk 
hte  hi  pecuHer  eolanni.  4.  Tbe  cotemnt  muet  never 
cross  each  other  on  a  march,  nor  approach  too  close, 
nor  remove  too  far,  from  each  other ;  the  engineers  vrho 
direct  the  route  must  attend  to  the  former, — the  com- 
manders of  the  columns  to  the  latter,  s.  A  defile  is, 
every  road,  or  part  of  a  road,  where  it  is  not  only  ne- 
cessary to  break  ofiT,  but  where  it  ie  iropossible  to  form 
in  erder  el  battle.  In  breaUiiK  off*,  npen  tliete  occs- 
^DSj  a  ttoi^Mige  is  elwije  eecadooed  t  Hence  tbe  ether 
coltimns  meit  regulate  ihemselTet  by  that  which  has 
f  p  iss  su  h  defiles.  But  if  the  whole  army  must  pass 
tlitjiii,  uu  j)jrt  must  be  allowed  to  proceed,  until  we  are 
certain  that  nothing  is  to  be  apprehended  from  the  cnc- 
ciy,  so  long  as  wc  are  occupied  with  the  passage. 

For  the  cooveniencc  of  tbe  march,  it  is  requisite, 
1.  To  prepare  aa  maay  nod  roads  as  can  be  got  mdf 
fbr  the  armyt  and  to  aToid  deBlee  as  much  as  posrible. 
The  artillery,  indeed,  roust  have  the  firmest  and  most 
convenient  road :  but  the  cavalry  also  must  avuld  mo- 
rasses, woods,  steep  hills,  ravines,  and  such  like,  and 
rather  take  a  circuitous  route.  With  infantry,  on  the 
other  hand,  regard  is  principally  bad  to  the  shortness 
«f  a  read,  and  to  the  faciUtj  with  which  the  soldiers 
can  march  upon  iu  9.  Caremuat  be  taken  in  passing 
dMlea,  that  the  ttoorn  paaa  apeedilj*  and  in  reguler 
order;  and  tbe  head,  when  out  of  the  defile,  should 
not  be  allowed  to  run  on,  but  should  shorten  their 
pace.  For  nothing  fatigues  troops  more  than  the  con- 
stant chai  ii^t:  finrn  halting  to  running,  which  is  una- 
voidable iu  the  irregular  passage  even  of  the  most 
trUUng  defile.  3.  The  marches  ought  not  to  be  too 
loDf t  nor  too  rapid ;  and  all  uonecesearj  clrcuita  aiiould 
be  BToided.  4.  All  tbe  eolumas,  eo  &r  as  is  possible, 
should  march  out  of  the  old  encampment,  and  into  the 
new  one,  at  once  -,  and  no  part  of  the  army  should 
have  a  pcrccpiibl>  I -i.i  er  or  shorter  route  than  the 
rest.  5.  l'"or  the  convenience  of  the  army,  the  four- 
riers  and  sharp-shooters  ure  sent  on  with  the  advanced 
guaird}  in  order  lo  mark  out  the  camp,  that  the  troops 
may  march  into  it  without  delay. 

On  everf  march,  an  erder  ia  issued,  contaiidog  an 
exact  deacriptioo  of  the  nomher  of  the  columns,  and 
the  troops  of  wftich  tbty  consist ;  of  the  strength  and 
composition  of  the  advanced  or  rear-j^uard,  or  the  flank 
covering  pdrlies  and  pairolcs;  of  the  precise  route  of 
each  column,  and  all  else  that  is  to  be  observed  during 
the  march. 

Scot.  V.   0/  Conuty. 

An  army  docs  not  always  cairy  all  the  necessary 
supplies  aloi!g  wi'.h  it;  nor  is  it  always  in  a  situation 
to  receive  tlieke  supplies  from  a  distance,  without  the 
appPehenition  of  their  being  cut  off  by  the  enemy. 
Wlmn  aappiieS)  therefore,  are  to  be  brought  by  a  road 
to  which  the  enemy  has  access,  the  convoy  most  be 
covered  by  a  party  of  troops.  This  i»  one  of  the  most 
difficult  operations  in  »var;  because  even  a  small  con- 
voy suppose   one   huntlred  waggon'- — will    occupy  a 

line  too  consideiablc  to  be  easily  covered  by  a  kinall 
body  of  troops.  Tbe  strength  of  the  covering  party, 
however,  must  be  regulated  chiefly  by  the  probable 


operations  of  the  enemy.  It  consists  gtncraily  of  ca- 
valry, is  l^iitiy,  and  light  troops;  but  the  description 
of  troops  must  depend  much  upon  the  nature  of  the 
ground. 

Ad  advanced  guard  precedes  the  convoy,  which  bears 
a  certain  proportioo  to  the  wbolo  covering  party.  The 

infantry  occupy  all  the  villages,  bridges,  woods,  &c. 
through  which  either  the  convoy  is  to  pass,  or  an  attack 
is  to  be  apprehended  from  the  enemy.  T  1;: -i  roops 
scour  the  country  in  front,  as  far  as  they  can  with  safety, 
and  examine  evci  y  place  in  which  the  et>emy  might  con- 
ceal themselves.  In  a  Qat  open  country,  the  cavalry 
of  the  advanced  guard  spread  out,  to  cover  the  convoy 
in  front,  and  to  support  the  advanced  parties  of  hussars ; 
hut  always  m  suen  a  manner,  that  they  can  easily  draw 
together,  and  unite  to  oppose  the  enemy.  A  part  of  the 
covering  party  marches  in  small  sections  beside  the  con- 
voy, either  on  hoth  sides,  if  both  are  exposed  to  an  at- 
tack from  the  (.iieiiiy,  or,  rs  is  generally  the  case,  only 
on  one  side.  White  the  convoy  ii  passing  along,  all  the 
approachea  are  kept  occupied,  and  the  light  troops  <«n- 
tinue  to  examine  tbe  tovntry  around. 

The  convoy  must  also  have  a  rear  guard,  which  fol- 
lows St  a  proper  distance,  and  has  its  light  troops  be- 
hind. The  infantry  relieves  all  the  posts  of  the  ad- 
vanced  guard  and  the  flank-covering  patty,  and  occu- 
pies them  as  long  as  is  necessary.  On  plains,  the 
cavalry  covers  the  rear  of  the  convw  by  its  manoenvms. 

A  large  convojr  occtt]^ea  so  muen  ground,  that  it  is 
cnly  possible  to  cover  it  agafaiat  an  attacking  enemy, 
when  the  latter  approaches  by  a  way  which  is  known  in 
sufficient  tin»e  lo  admit  of  their  passage  being  ojiposcd. 
Otherwise,  it  is  necessary  to  make  the  convey  drive  up, 
in  order  that  it  may  occupy  less  space.  In  tliia  case, 
the  diflcreiit  posts  and  douched  parties  must  be  at  such 
a  distance  from  the  convoy,  as  to  give  ai^Bciently  early 
intelligence  of  the  approach  of  the  enemy;  and  thef 
most  also  do  every  thing  lo  their  power,  by  defensive 
<^ratlona  and  manoeuvres,  to  detain  him.  In  passing  a 
defile,  the  convoy  must  drive  up  before  entcriii»(  it.  An 
invt  it;,;  111  1  must  then  be  made,  as  far  as  possible,  to 
ascei'iJiii  whether  any  attack  is  meditated  by  the  enemy, 
and  il  none  is  apprehended,  the  passage  commenceti 
after  a  proper  proportion  of  the  covering  party  has  been 
advantafOMMly  posted  on  the  other  side  of  the  defile. 
The  waggona,  as  they  effset  their  passage,  drive  u[> 
sgain,  tbe  remamder  of  tbe  covering  party  then  p.issc:,, 
and  the  whole  proceed  in  thrir  mirch.  In  all  situations 
where  it  is  inicndcd  to  rest,  the  w  aggons  must  be  driven 
up,  and  form  a  barricade;  the  horses  placed  within,  and 
all  tbe  necessary  dispositions  previously  made  for  the 
protection  of  the  convoy. 

When  an  auack  is  to  be  made  by  tbe  enemy,  tbe 
convey  should  be  formed  into  a  barricade,  in  an  sdvsn> 
tagcous  position,  as,  for  example,  with  one  or  t  .vo  of  its 
sides  leaning  on  a  village,  on  a  large  strong  bi:ildii)g,  a 
river,  a  wood,  u  ravine,  £ic.  or  upon  a  height,  which  the 
enemy  must  climb  before  he  can  make  an  attack.  In  order 
to  form  this  barricado,  the  carriages  arc  driven  up  close 
to  each  other,  and  the  troops  place  themselves  behind, 
and  fire.  The  cavalry  are  advantageously  placed  in  the 
vicmity,in  order  to  molest  the  enemy  during  the  attack. 
Shold  this  enemy,  however,  attack  with  cannon,  more 
especially  with  howitzer*,  the  defence  of  the  convoy  in 
this  manner  could  hardly  prove  ^ucces^^ul.  The  best 
pl.m,  in  iuch  circumstaDccs,  would  be,  to  advance  to- 
wards tbe  enemy,  to  take  an  advantageous  position  be- 
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twvoi  Mb  wdA  tlie  coavof ,  in  wMcb  be  would  be  com* 
pclled  to  attack  us,  and  there  to  fight  him.  But  even 
upon  this  plan  the  convoy  must  be  driven  up ;  for  to 

rover  it  on  :i  march  by  such  a  manoeuvre  could  only  be 
practicable  in  cxticmcly  iavourable  and  rare  circiim- 
stanccSj  i:i  icspcci  lo  the  situation  of  ihe  ground,  when 
the  cocmy  bad  only  one  approach  to  the  convoy,  and 
diat  ooc  cepiUe  of  beiae  occupied  mm!  deTcDded. 

Sect.  VI.   Of  DetaehmeHtt. 

Hv  a  deuchnicul  is  meant  a  body  of  men  sent  to  act 
separately  front  the  main  army  on  some  particular  ser- 
vice. It  may  consi&t  of  infantry  or  cavalry,  or  of  both  ; 
MMDetinies  it  is  compoeed  of  light  troops  only ;  but  in 
KOMtol  some  of  ibete  ere  combined  with  the  othcn. 
The  number  of  men  comprehended  under  the  neme  of 
a  detachment  cannot  be  accurately  dcicrinined  ;  but  when 
several  battalions  and  squadrons  arc  conibiuud,  they  arc 
I  ailed  a  detached  corps. 

The  object  for  which  a  detachment  is  ^tul  out  must 
determine  the  description  of  troops  to  be  employed,  as 
well  as  the  conduct  which  the  leader  has  to  puraue. 
The  reasons  for  sending  out  detachments  may  be  IC« 
daccd  to  the  following  :  I.  To  carry  a  reinforcemoot  to 
some  particular  quarter.   9.  To  occupy  a  post  which  h 

necessary  for  the  security  of  the  army,  or  lo  keep  up 
the  comiiuiiiicution.  J.  To  execute  some  enterprise 
againiit  the  enemy.  4.  To  procure  itiformation  by 
means  of  prisoners,  or  otherwise,  aud  in  reconnoitre. 

The  description  of  troops  to  be  employed  on  a  de- 
uched  service  rouet  be  determined  by  the  nature  of  the 
ground,  and  by  the  object  to  be  accomplished.  If  a  post, 
such  as  a  village,  a  bridge,  an  entrenchment,  kc.  is  to 
be  attacked  or  occupied,  the  detachment  should  contiist 
of  infantry.  If  ni[)i<liiy  be  tiie  chief  requisite,  it  should 
consist  of  cavalry.  When  the  situation  and  the  object 
seem  to  require  a  dilTercnt  kind  of  troops,  dragoons,  who 
can  aerve  on  horseback  or  on  foot,  may  be  emf^oyed 
with  advanuge. 

The  general  rules  for  .evenr  detachment  are :  1.  To 
obtain  correct  information  relative  to  the  viewe  of  the 
enemy,  in  order  to  provide  for  our  own  safety.  3.  To 
form  an  advanced  guard,  in  proportion  to  the  strength 
of  the  detachment,  for  the  purpose  of  rcconnoitrinj;  in 
front.  Tor  it.is  service,  as  well  m  that  of  flank  pa- 
trolcs,  tiijht  troops  are  especially  useful.  The  nature 
the  ground  muat  determine  to  what  diatance  thia  ad- 
vanced guard  abould  proceed,  but  at  all  events  it  must 
nut  run  the  riik  of  btiii(j  cut  ofT.  3.  Such  objects  a-j 
woods,  viliages,  ravines,  liei^^hts,  ^rowiii}^  corns,  ficc 
must  not  be  passed,  wiihont  bcinj;  certain,  trom  a  strict 
examination,  that  no  purly  of  tiie  enemy  is  C(jn':eale(l 
amoii^  them.  4.  On  entering  a  defile,  the  Whoii  i  >  p 
muat  be  drawn  together,  and  nut  venture  in,  until  all  the 
neighbourliood  haa  been  searched,  and  we  are  euro  of 
being  able  to  pass  and  form,  before  the  enemy  can  at- 
tack us.  5.  In  retiring  throu,;h  such  a  defile,  the  de- 
tachnieiit  «should  leave  a  party  behind  to  occupy  it, 
which  is  afterwards  drawn  off.  The  duties  of  such  a 
post  are,  to  investigate  and  give  notice  of  every  thing 
that  can  tntereat  ibe  detachment,  and  to  oppose  every 
attack  as  long  aa  poeiible. 

I.  With  TOgard  In  the  obiect  in  view,  the  special  di- 
*vecttons  for  a  delaehnent  which  is  sent  somewhere  as  a 
rcir.forcement  are,  I.  To  march  secretly,  if  necessary, 
which  requires  a  very  accurate  knowledge  of  the  coun- 


try, in  order  that  the  troops  may  proceed  under  cover  of 

woods,  or  other  objects.  The  patroles,  too,  should  be 
instructed  to  observe  the  enemy  witltout  being  them- 
selves seen.  3.  Should  the  detact  iricnt  fall  in  with  the 
enemy,  it  should,  whether  stroniijer  or  weaker,  employ 
all  kinds  of  skilful  manoeuvres,  and  even  artifices  and 
stratagems,  in  order  to  avoid  tightmg.  3.  If  it  be  im- 
poi^le  to  avoid  fighting,  the  detachment  must  eodM- 
vouri  bf  a  akUful,  prompt,  and  determined  attack,  to 
beat  even  a  superior  enemy.  4.  The  following  reasons 
only  can  justify  a  commander  in  rctirinfj  or  abjiulunmg 
his  object:  An  order  to  do  so,  on  the  occurrence  of 
certain  circumstances  j  the  obvious  impossibility  of  a 
successful  result, in  consecjucnceof  the  Mipcriority  of  inc 
enemy;  or  if  thoobject  could  no  longer  beaccomplish- 
cd,  even  after  a  siieeeaaful  atuck  on  the  enemy.  5.  Should 
the  attack  aucoeed,  and  the  enemy  be  put  to  flight,  the 
detachment  should  not  think  of  a  keen  pursuit,  but  should 
immediately  proceed  to  the  accomplishment  of  its  ob« 
ject. 

ii.  A  detachment  intended  for  the  security  of  the 
army,  or  lo  occupy  a  post  with  the  view  of  keeping  up 
the  communication,  must  obeervc  tbe  rules  above  pvea 
on  ita  march,  and  alao  the  following^  when  it  haa  arrived 
at  iia  deftiiiatiMi.  1.  It  most  secure  itself  by  entrench- 
ments, according  to  drcnmstances,  against  every  attack. 
3,  It  must  place  its  out-posts  so  as  that  none  of  the  ene- 
my may  pass  unperccivcd  aloi»j^  .tny  part  of  the  district 
which  i;  is  intended  to  ci>ver.  3.  WUcn  the  out-posts 
are  insufticient,  this  object  must  be  effected  by  means 
of  patroles.  4.  The  small  detachments  of  the  enemy 
which  would  interrupt  the  communication  must  be  dis- 
persed ;  the  larger  ones  most,  if  |HNidMe,  be  opposed; 
and  the  advance  of  a  much  superior  enemy  should  i  in 
mediately  be  notified  at  tbe  proper  quarter,  the  retreat 
made  on  orders  reccivedf  or  tJie  pMt  defended  until 
reinforcements  arrive.  ' 

III.  A  detachment  maybe  sent  either  directly againat 
the  enemy,  or  may  accidentally  encounter  him,  m  at- 
tempting  to  accomplish  ita  proper  object.  Id  the  latter 
case,  airtba  nilea  above-mentioned  must  be  observed. 
In  the  former  case,  the  detachment  must  carefully  avoi<l 
all  theenemy's  parties,  excepting  that  against  whicii  it 
is  directed.  (Jreat  caution  must  be  used  in  marching 
doling  the  night,  in  order  that  the  enemy  may  not  be 
unexpectedly  encountered,  so  as  to  frustrate  the  whole 
plan.  If  an  enemy'a  partf  ia  met,  and  cannot  be  avoid- 
ed, ail  iBoaoa  must  be  used  to  surprise  it,  without  firing 
^  shot.  When  the  time  for  attack  has  arrived,  It  must 
be  made  with  promptitude  and  resolniion,  in  order  to 
brin}^  the  affair  immcdiascly  lu  a  decisive  issue.  If  atiy 
ob>,i  u  le  occurs,  a  determination  must  quickly  be  form- 
ed, whether  it  be  of  such  a  nature  as  to  frustrate  the 
whole  plan,  and  render  a  retreat  necessary,  or  whether 
tbe  plan  may  atill  be  eecomptished,  and  In  that  caae  the 
attack  shoald  be  made  without  lose  of  dme:  Tbe  object 
of  the  detachment  should  he  steadily  kept  in  view,  ami 
the  commander  should  suffer  nothing  to  divert  his  at- 
tention from  it,  cvttn  should  an  opportunity  offVr  of 
Striking  a  blow  uncoimectcd  witii  iliai  object  j  for  in  this 
one  may  often  be  dreadfully  deceived  ;  and  the  best 
praise  of  an  oiiicer  is,  to  execute  well  and  faithfully 
what  he  has  been  commanded  to  do. 

IV.  Oetachments  sent  for  the  purpose  of  collectings 
information  respecting  the  enemy,  by  reconnoitring,  or 
tiy  nieai.s  of  piiaoncrs,  must  approach  the  en-jmv  di- 
rectly, but  cautiously ;  and  when  they  meet  any  of  bia 


Digitized  by  Googlc 


MIUTAHY  TACTICS. 


301 


pMlieSi  if  not  (00  strong  for  then),  ihcy  should  immedi- 
atelf  attack  and  beat  thaoH  and  make  priMnen}  but 
beware  of  a  blind  purtttitt  Icit  they  foil  into  an  imbus- 

cade.  Should  they  encounter  a  party  superior  in  sircnj^th 
to  their  own,  they  should  keep  up  a  ikirinisli,  wiiliout 
beini;  drawn  iiuo  an  cngafjcnicnt,  and,  if  necessary,  in 
i-etiring ;  and  by  every  sort  of  artifice,  the/  should  en- 
deavour to  make  priMoerit  with  the  view  of  acoom-. 
pliabiag  tbeir  objeet. 

All  detaehnienta»  on  returning  from  the  ezecation  of 
their  object,  should  secure  their  retreat  by  marching  in 
close  and  regular  order,  and  keepiiig  their  men  together, 
by  appointing  a  rear  guard  to  cover  their  rear  and  flanks. 
■Should  the  rear  guard  announce  the  approach  of  the 
eMmy,  the  detachment  must  immediately  eodeavour  to 
grin  a  l^ce  of  safety,  by  some  akilful  mantcuvre,  tucb 
ai  a  retreat  en  tehiquierf  if  the  (loope  are  of  the  eame 
description,  or  fbrmins  iMOMDptjr  or  lolid  iqiiarei  when 
infantry  have  to  retire  before  cavalry;  or  ibey  nuil 
take  advantage' of  the  (ground  (o  continue  their  rc'.rcat ; 
or,  finally,  endeavour  to  get  rid  of  the  enemy  by  a  sud- 
dca  and  rcaolute  attack. 

Sbot.  VU.  Cf  Uie  Attack      Fomg^t  CW 
vmtiand  D»taekmtnt9. 

In  all  such  attacks,  it  is  necessary  that  we  should  be 
well  informed  of  the  dispositions  of  the  enemy,  that  we 
may  take  our  measures  accordingly.  Two  i^encral  rules 
are  particularly  to  be  observed.  In  the  first  place,  wc 
•bould  make  the  attack  with  a  superior  force;  and, 
eaeondly,  we  should  make  it  unexpectedly,  which  ii  best 
acGompUahed  by  laying  an  ambuscade. 

An  ambuscade  ia  a  coneaaled  body  of  troope,  who 
wiut  the  appreaeh  of  the  enemy,  and  fall  upon  him  by 
surprise.  The  choice  of  a  place  for  an  ambuscade,  as 
well  as  the  number  of  troops  to  be  employed,  mu«t  de- 
jiend  upon  circumstances.  Biiilfiings,  \yoo(:ls,  heights, 
ravines,  corn  fte Idly  are  fit  places  for  laying  an  ambus- 
cade ;  but  care  nraetalwayabe  bad,  that  the  troops  may 
be  able  to  aally  out  upon  the  enemy  wtthoat  defiling. 
The  place  matt  be  approachable  by  a  concealed  way,  or 
occupied  during  the  nipht.  Every  thing  must  be  avoid- 
ed that  can  tend  to  betray  the  ambuscade  ;  such  as  the 
glancing  of  arms,  neighint;  of  horses,  &c.  and  sentinels 
must  be  placed  in  such  situations  as  enable  them  to  see 
to  a  distance  round  them  ;  bat  they  mult  lie  upon  their 
belljee,  without  hats  or  cap%  or  other  covering  for  their 
heada.  The  amtraaeade  mutt  be  larronnded  at  all  the 
approaches  by  outposts,  to  guard  them  carefully,  and 
stop  every  thing  that  comes  near  them.  Not  a  shot,  how- 
ever. mu5t  be  Fired  ;  and  the  posts  must  be  regularly 
visited,  but  without  noise.  Should  t;ie  ambuscade  be 
discovered,  it  muiit  be  transferred,  if  possible,  to  some 
other  place ;  but  if  that  is  not  possible,  and  an  attack  is 
in  any  degree  practicaUei  it  should  be  made  withoot  de* 
lay.  OUier«iM,tbe  enemy  moat  be  allowed  to  appreaeh 
at  near  aa  poinble,  and  should  not  be  attacked  qmH  he 
is  entirely  in  the  h  nis  of  "hi  'inf  ii  '"idc.  In  all  cases, 
the  attack  must  be  u  i  .i,  i JU  us  possible,  but  in 
perfect  order  ;  and  wn;i  tin-  a  il  r  troops  should  he 
previously  taught  how  and  where  they  are  to  sally  out. 
aiie  cavalry  must  attack  with  their  swords  at  a  gulop; 
and  the  Infantty  with  the  bayeoet,  without  firing. 

In  conaequcttOe  of  the  mttltitude  of  light  troope  em- 
ployed in  modern  warfare,  it  is  not  so  easy  to  lay  nn 
ambuscade  now  as  formerly.   For  this  reason,  such  at- 


tacks arc  often  made  without  attempting  an  ambaaeade. 
The  following  are  the  apeciai  rnlea  to  be  obaerved  in 
these  different  kinda  of  attack. 

T!ie  iuiin!jLr  and  description  of  the  tronps  to  be  em- 
ployed in  the  attack  of  a  foraging  party  must  be  deter- 
mined by  the  time  and  place,  and  by  the  strength  of  the 
enemy's  covering  party;  its  green  foraging  is  generally 
performed  in  plains ;  a  numerous  cavalry  will  here  be 
mo»t  aaeful ;  but  iofkntry  mitat  also  be  employed  to  aup* 
port  them,  and  Ukewiie  fer  the  attack  of  poiia.  Whe- 
ther an  ambuscade  has  been  laid  or  not,  an  attack  is  ge- 
nerally made  first  at  one  place,  in  order  to  induce  the 
cneniy  to  weaken  his  chain  at  other  points,  wiierc  a  se- 
cond attack  is  then  made.  If  the  enemy  be  cautious, 
more  than  one  attack  must  be  made  simultaneottilyy  in 
order  to  distract  hie  attention,  and  enable  u«  to  penetrate 
some  parte  of  tlM  chain,  which  is  always  the  nun  object. 
The  attacka  mteii  iharefiBret  he  naade  in  a  very  lively 
and  vigorone  manner.  Having  anccecded  in  penetrating 
the  enemy's  chain,  the  light  troops  should  cndeavo.ir  to 
\^ke  as  many  prisoners  as  possible,  and  particularly 
horses.  Ifthe  enemy,  however,  ha.s  made  gfod  disposi- 
Uom,  and  placed  the  foraging  party  in  safely,  ihcy  rotiat 
be  pursued  so  br  In  thdr  retreat,  as  to  render  it  impos- 
sible for  them  to  return  and  complete  their  foraging. 

The  attsek  of  a  dry  foraging  party  requires  farther 
dispositions,  arid  a  stronger  body  of  troops,  especially  of 
infantry.  The  principal  object  here  is,  to  attack  the  vil- 
lages in  wiiici  tiic  tdCTiiy  tjiM oiiil  w  l-.ich  are  all 
occupied  by  infantry.  To  do  this  successfully,  it  is  ne- 
cessary to  attack  them  all  at  once.  A  great  object  has 
been  gained,  if  we  prevent  the  enemy  from  completing 
his  fianglng ;  and  this  much  may  be  accomplished  by  a 
vigoroaa  attacks  For  it  will  probably  happen,  either  that 
the  enemy  shall  send  hia  fon^rs  bsck  to  quarters,  from 
apprehension  ;  or  tbcy  will  escape  of  themselves.  When 
this  has  been  accomplished,  and  the  covering  party  do 
not  retire,  they  must  l>c  kept  in  constant  alarm,  until  the 
foraging  can  no  longer  proceed ;  but  care  must  be  taken 
not  to  engage  so  deeply  as  to  run  the  risk  of  being 
beateo)  especially  ifthe  enemy  has,in  the  mean  time  i  c- 
eeived  reinlbreements.  Shonldthe covering  party  retire, 
they  must  he  pursued  so  far  as  possible,  in  unler  that 
they  ni;<y  give  up  all  thoughts  of  returning  ;  and  then  all 
sorts  of  c.u  riages  should  be  put  in  requiaiiion,  in  order 
to  carry  off  the  forage,  which  the  enemy  had  collected, 
to  our  own  quarters. 

In  attsckiog  a  convoy,  without  laying  an  ambuscade, 
the  attack  mast  be  made,  if  posslbw,  before  the  enemy 
is  fully  prepared.  If  he  be  on  the  march,  an  attac  k  is 
made  first  on  the  sdvanced  or  rear  guatd,  in  order  to 
draw  the  troops  towards  that  quarter.  Several  mtacks 
are  afterwards  ntade  at  difTercnt  points,  p<<rticuUriy  such 
as  the  enemy  has  weakened,  in  order  to  oppose  the  first 
attack.  Should  he,  however,  be  prepared  at  all  points, 
eevcral  attacks  must  still  be  made,  with  the  view  of  dll- 
ttacting  his  attention,  and  in  order  that  the  light  troops 
may  have  an  opportunity,  in  the  Intervals,  of  penetrating 
(he  convoy,  and  inflicting  as  much  injury  as  possible. 
These  attacks  may  be  the  more  easily  huzarded,  because, 
if  unsuccessful,  there  is  no  chance  of  farther  loss;  fop 
the  enemy's  attention  being  occupied  by  the  proiectioo 
of  the  ooBvoyt  there  is  no  oflculty  io  getting  away  &qb 
him. 

Ifthe  convoy  be  encamped,  the  first  thing*  to  be  done 

is  to  get  rid  of  the  supporting  cavalry ;  and  then,  by 
means  of  a  superior  fire,  or  a  vigorous  attack  upon  a 
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weak  pnr!,  io  penetrate  the  barricado,  as  In  the  case  of 
an  cDii  enchmciit.  But  if  the  covering  party  liavc  taken 
up  a  position  111  front  of  the  convoy,  and  there  aw<iU  the 
aiUck,  we  should  examine  whether  it  be  |>ohsit>le  to  get 
round  behind  tiiem«  io  order  that,  while  we  make  a 
feigned  fettacki »  part  of  tba  troops  may  in  this  way  get 
aiYionc;  tho  coQVojrt  «nd  destroy  it.  Shoitld  thit  be  im' 
por,siblc,  the  covering  party  mast  be  tttacked  like  anf 
other  i)f>sr. 

In  altackiiif;  a  detachment,  it  may  be  proppr,  in  (he 
firsi  place,  to  make  use  of  an  ambuscade,  bcrjusc  the 
leaders  do  not  always  lake  tti«  necessary  precautions. 
The  enemy  should  then  be  enticed  into  the  ambuscade 
bf  means  of  a  bodf  of  troopS)  who  6rst  advance  and  then 
rettre,or  even  betake  themacltreyto  flight.  If  the  ene< 
niy  havs  to  pass  a  defile,  we  should  endeavour,  by  occu- 
pying^ it,  to  cut  ofT  his  retreat,  and  then,  under  cover  of 
■ji  ravine,  height,  wood,  &c.  to  f;et  on  his  flanks  or  rear, 
in  orilcr  to  attack  him  suddenly  in  front  and  rear,  or  in 
the  flanks.  This  must  never  be  neglected,  when  the 
cnemyi  by  the  slightest  degree  of  carelessness,  gives  us 
an  opportunity  for  executing  tl|e  stratagem.  Such  are 
the  measures  to  be  taken  by  a  deuohment,  which  has 
been  sent  out  for  the  purpose  of  attacking  another.  The 
commander,  however,  ni  l  im r  i  b  his  march  may  have  been 
ever  so  well  concealed,  must  not  neglect  any  of  the  ne- 
eeaaaiy  precantioaa  tvr  hiaoura  aafistjr.  If  two  detaehcaemsi 


however,  which  have  been  sent  out  for  different  pui  poses, 
should  happen  to  encounter  each  otiicr,  a  prmlent  com- 
mander will  endeavour  notwithstanding  to  secure  all  the 
advantages  above  described,  and  will  also  employ  every 
means  of  obtaining  early  and  correct  information  reapact* 
ing  the  views  of  liis  antagoniu,  in  which  the  attaehment  of 
the  people  of  the  country  will  be  of  the  greatest  service. 
But  when  two  hostile  detachments  suddenly  encounter 
tach  ether  in  front,  without  either  having  taken  the  ne- 
cessary precuijiions,  the  numbers,  valour,  and  tliscipline 
of  the  troops,  must  deciiic  the  victor)  ,  which  will  gene- 
rally be  in  favour  of  the  party  that  makes  the  most  de* 
lermined  attack.  Should  a  weaker*  however,  CMovnter 
a  atronger  detachment,  the  former  roust  put  onajjeoil. 
lace,  and  endeavour,  by  taking  every  advantage  or  the 
ground,  and  execuiiu)^  skiltui  manoeuvres,  either  to  hold 
out  until  reinforcemeni-i  arrive,  or  to  make  a  good  te- 
trcat.  But  when  a  >itronger  detachment  encounters  a 
weaker,  the  former,  mdeed,  should  circumstances  per> 
mit,  ought  to  endeavour  to  beat  the  latter,  but  at  the 
same  time  to  betvare  of  too  much  keenness,  for  foar  of 
falling  into  an  ambuacade, 

Wiien  prisoner*  and  booty  are  made  in  such  enter- 
prises,  they  should  be  sent  forward  for  security,  and  the 
troojiii  should  follow,  in  order  to  protect  them  against  a 
possible  pursuit,  but  wiihout  engaging  farther  with  the 
enemy,  anleaa  in  a  eate  of  neeeaaity. 


Part  II. 

Smart.  L  <^tie  XiMmle^e  tfthe  CwiMry. 

At  no  military  enterpriae  can  well  auccecd  withovt  a 

knowledge  of  the  country  in  which  the  operationa  are  to 

he  carried  on,  it  is  necessary  that  we  should  ssy  some- 
thing rcspt'ctiii:'  ihc  best  means  of  obtaining  this  infor- 
mation.  The  knowledge  of  a  country  embraces  three 
things,  viz.  its  [lo.iiical,  economical,  and  mditary  circuin- 
stancca.  All  the  three  are  in  some  measure  useful 
to  the  aoldieri  the  last  may  be  coDddered  aa  indta- 
pemable; 

This  Information  may  be  obtained  by  means  of  print- 
ed, manuscri[)i,  or  verbal  deseriplioiis  ;  mnp'',  rhans,  or 
drawing;s  i  or  by  personal  enquiries.  There  are  few 
pvlntcd  descripdons  of  countrie;,,  indeed,  so  miiunc  arid 
accurate  in  their  military  details  as  is  requisite  for  war- 
like operations;  but  in  other  respects  th^  ire  often  ex- 
tremely useful ;  and  should  b«  studied,  on  acconnt  of  the 
other  material  points  of  useful  informatioD  which  they 
contain.  Historical  works,  especially  such  aa  are  writ* 
ten  with  a  view  chiefly  to  military  operalioQa,and  also  the 
lives  of  celebrated  generals,  are  of  mUck  USe, and  ahoOld 
be  studied  with  prcat  attention. 

No  opportunity  shouht  he  neglected  of  collecting 
written  and  oral  accounts  of  lands,  whether  in  time  of 
war  or  peace.  It  must  be  observed,  however,  that  during 
war  the  sources  oC  oral  acootmta  are  frequently  suspi- 
cious,  and  little  to  be  depended  upon,  either  from  igno- 
r..rc;c  or  design  in  the  ir.dividuals  from  whom  the  infor- 
iriaiion  is  obtained.  To  expiscate  the  truth,  ilierclorc, 
requires  macb  care,  akiU,  and  knowledge  of  human  na* 
tiire. 

■  Maps  and  charts,  plana  and  sketches,  are  of  singular 
nae  in  a  military  point  of  view.  Their  value  must  de- 
pend much  oti  the  greatneaa  of  the  acaie  upon  which 


they  are  constructed,  and  the  accuracy  and  minuteness 
with  which  the  objecta  are  laid  down.  Mapa  afford  • 
view  of  entire  countries,  their  limits,  the  posit ioo  and 
distance  of  the  prindpat  towns,  the  course  of  the  rivera, 
8cc.  and  are  indispensably  necessary  towards  obtaliring  a 
general  knowledge  of  the  relative  situation  of  ull  the 
jiaris.  Plans  and  sketches  are  iriorc  liniiied  ;  and  when 
accurately  constructed,  they  shoulcl  give  a  faithful  por- 
trait of  the  objects.  A  good  military  sketch  should  re- 
present every  object  in  its  real  position  and  proportion  ; 
It  abould  disitDguisb  the  nature  of  the  rround,  the  po8i> 
tion  and  form  of  the  heights,  the  site  or  the  plateau,  the 
woods,  river?,  wi'li  their  windings,  bridges,  fords,  Scc. 
Also  the  roatli,  d'^files,  towns,  villages,  churches,  and 
even  single  buildings.  Sec.  The  name  of  each  individual 
object  should  iikewike  be  marked.  I'lic  moig  minutely 
the  nature  of  the  several  objecta  is  described,  the  more 
useful  will  the  sketch  be  i  becau'u  an  apparently  trivial 
eircumataiice  it  frequently  of  imporunce  ni  a  military 
point  of  view. 

Individual  investigation  may  consist  in  the  pi  epniatiim 
of  a  sikctch  or  desciipiion  of  the  districl,  or  merely  in 
making  a  reconnoihsancc.  In  both  cases,  a  practiaed 
eye,  and  a  knowledge  of  the  military  application  of  ob> 
jects,  are  essentially  necessary. 

8scT.  II.   qfihe  PiM  ^  Ofieraiipiit. 

Hefore  an  army  takes  the  fietd,  it  is  ncccisary  to  draw 
up  a  general  plan  of  operaiions,  otherwise  much  lime 
■Would  be  lost  at  every  step  in  delibcraiinjj  upon  what 
was  to  be  done  next.  The  perfection  of  a  plan  of  ope- 
rations depends  almost  entirely  upon  an  accurate  know 
ledge  of  the  country  in  which  the  war  ia  to  be  earned 
on. 
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War  m»f  be  condoeted  either  oGFensifely  or  defeo* 
unly.  The  former  pltn  ia  geoerally  adopted  bf  tbe 
stronger  power,  the  latter  by  tha  wealWir.  • 

The  sittngtb  and  composition  of  ihe  mratj  to  bd  em- 
ployed must  be  determined  according  to  the  strength  of 
the  enemy,  the  nature  of  (he  uni'.tn akin^,  and  Alsothe 
nature  of  the  country.  If  ii  be  intended  lo  act  ofTensive- 
ly,  the  force  employed  must  be  stronger  than  that  of  the 
«lieDiy>^he  more  so  the  better.  Btlt  evea  in  m  defensive 
irar*  tbe  fovve  employed  oi^ht  ncwr  to  be  ao  amaJi  aa 
to  b«  incapable  of  conlenAn^  with  the  enemy.  In  an 
open  champaign  country,  it  is  necessary  to  h-nvr  :t  rn-i- 
sidcrable  force  ol  cavalry,  especially,  lo  enatite  us  to 
caity  on  defensive  opciaiions  with  success.  In  moun- 
tainous districts,  on  the  contrary,  a  numerous  and  efTec- 
tive  infantry  are  reqtured  ;  and  a  light  infantry  will  be 
found  particularly  eerviceable.  lageDeraltaccordioftocip* 
comatancea,  tbe  cantlry  form  from  an  eigbth  lo  a  mirtb 
part  of  the  whole  army.  The  quantity  M  artillety  muat 
depend  upon  the  mture  of  the  undertaking.  If  there 
are  many  fortresses,  a  lar>;c  balterin>;  train  will  be  re- 
quired i  and  in  acuuiilry  possc.b^iirig  many  tenable  posts, 
it  is  necessary  to  have  a  numerous  field  train,  which 
tnust  be  drawn  by  good  horaea,  in  order  not  to  dcuio 
the  army  in  its  moTementai  An  army  should  alwiye 
bave  a  large  body  of  light  tmopai  and  although  the  na- 
ture of  tbe  ground  may  make  aome  difference  necesaary 
in  the  proportion  of  these  to  the  troops  of  the  line,  yet  it 
is  not  easy  ;o  determine  the  proporliun  according;  to  any 
precise  (general  rules,  because  light  infantry  are  useful 
on  many  occasions,  and  light  horse  may  be  extremely 
•erficcable  even  on  broken  ground. 

In  conductiiw  offendve  operatioaai  two  eases  are  to 
be  diainigliiabM.  Id  the  first  phico,  tbe  object  may  be 
to  surprise  the  enemy,  either  at  the  commencement  of 
the  war,  or  on  the  opening  of  a  campaign.  Secondly, 
it  may  be  intended  to  make  an  attack  upon  an  enemy 
who  is  prepared  to  receive  us.  The  first  case  is  evj. 
<)entiy  tbe  most  advantageous;  but,  in  order  to  insure 
success,  it  is  necessary  to  keep  the  cnicrpriae  aecrety 
and  to  execute  it  with  the  greateat  possible  eelerity. 

When  it  ia  propoaed  to  attf|irise  the  enemy  at  the 
commencement  of  a  war,  it  ia  oecessury  not  only  to  have 
a  cors'i\  r:.ble  number  of  troops  cori  t  in  ly  on  foot,  but 
that  iljLiiC  troops  should  he  in  a  st.iic  n;  lor  immediate 
service.  Baggage  and  artillery  horses  must  be  in  readi- 
ness ;  a  large  store  of  war  ammunition  must  be  pre- 
pared in  the  nelgbbourhood  of  that  quarter  where  tbe 
war  ia  to  bo  oomincnccd  j  and  nngaxtDes  must  be  form- 
ed lor  the  maintenance  ef  the  tioopa.  All  these  pre- 
parations, loo,  must  be  made  with  such  care,  that  tbe 
enemy  may  not  be  able  to  discover  the  object.  When 
ail  the  necessary  preparations  have  been  made,  it  Ynu^t 
then  be  determined  what  are  the  most  decisive  measures 
that  can  be  accomplished  by  a  surprise  ;  how  far  we  can 
get  the  atart  of  tbe  enemy ;  and  whether  we  shall  iiave 
anftdeot  lime  toesecole  the  most  decisive  measure,  or 
must  be  contcDlt  fivnt  want  of  lime»  with  something  less 
decisive.  These  questtona  must  be  determined  accord- 
ing to  ilie  circumstances  of  each  case.  Among  the  ob- 
jects to  be  accomplished  by  a  surprise  are  the  foilow- 
iriR  :  To  seize  the  enemy's  capital  ;  to  take  possession  of 
one  of  his  niost  important  provinces  ;  tu  separate  his 
•rmyj  so  as  tQ  prevent  it  from  being  drawn  together; 
to  attack  one  of  hia  principal  aUiea»  and  force  bim  to 
Sbalie  peace.  When  none  of  these  most  important  ob« 
jecta  cao  be  acconpitabcdf  we  muat  endeavour  to  obtain 


possession  of  the  means  ot  prosecuting  the  war  with  ad- 
vantage, by  occupying  the  passes  whieb  load  into  tbe 
enemy'B  coimtryt  <v  making  ourselves maat«rt of  a  river 
which  opens  imo  it ;  or  by  carrying  a  fortress  whteh  af* 

fords  lh<  key  to  il,  &c. 

lii  jU  iuch  enterprises,  however,  \vc  must  keep  in  view 
the  means  of  defence  which  the  enemy  can  oppose  to  us. 
Thc»e,  in  general,  arc ;  1.  Fortresses  ;  2.  Rivers  ;  3.  De- 
files; and  4.  The  armf  itaeif.  In  the  first  case,  the  whole 
uoderuking  will  oomiBeiiee  with  a  aiegoof  the  moat  im- 
portant fortreaa.  The  importance  of  a  fbftress  depends 
upon  the  advantages  which  the  possession  of  it  will  af- 
ford us,  or  the  disadvantages  to  which  the  loss  of  it  will 
subject  the  enemy.  Sieges,  therefore,  must  never  be 
formed,  unless,  I.  When  the  fortresses  are  placed  on 
the  passes  which  lead  into  the  enemy's  country,  and 
in  such  a  manner  that  you  cannot  penetrate  till  you 
are  masters  of  them.  S.  When  tkey  are  on  your  com> 
municationi  and  the  country  does  not  fumish  the  ne- 
cessary subsistence.  3.  When  they  are  necessary,  in 
order  to  cover  tiie  magazines  you  form  in  the  country 
itself,  to  faciliiatc  your  operations.  4.  When  they 
contain  considerable  inagnzincs  of  the  enemy,  and  such 
as  aio  essentially  necessary  to  him.  5.  When  the 
conquest  of  them  is  necessarily  followed  bf  that  of 
some  considerable  diairict*  which  enables  jron  lo  aepa* 
rate  your  armies  into  winter-quarters  in  the  enemy's 
country.  All  fortresses,  which  nf  iio  rsscniiLil  use 
in  our  farther  advance,  or  to  our  safety  in  cadC  ot  a 

retreat,  ahould  bo  demoKabod  as  aoon  as  ibey  are 

taken. 

Rivers  and  defiles  may  be  passed  without  difficulty 
in  the  case  of  a  aurpriae}  but  they  should  be  passed  at 
such  placea  as  lead  most  safely  and  directly  to  the  great 
object,  where  posts  may  be  cstablisbedf  lo  enable  us  to 
advance,  or,  if  necessary,  to  secure  a  retreat.  If  the 
nature  of  the  country  be  such,  that  it  can  be  covered  by 
the  army  alone,  that  is,  if  it  be  an  open  country,  we 
must  immediately  push  forwards  towards  that  objecty 
which,  if  attained,  will  prove . decisive  of  the  war,— >as, 
for  example,  the  capital;  or, If  that  be  impossible,  we 
must  begin  by  occupying  some  tenable  place,  for  tbe 
purpose  of  establlihiog  magazines,  of  enabling  us  to  ad- 
vance, or  to  maintain  tbe  conquered  Gotuitry»  or  lo  se- 
cure a  retreat. 

In  the  case  of  a  surprise  at  the  oj)cning  of  a  camjiaign, 
we  can  never  expect  to  find  the  enemy  so  unprepared 
as  at  the  commencement  of  a  war.  It  is  necessary, 
therefore,  that  auch  an  undeitaking  should  be  previous- 
ly well  considered ;  for  as  troops  are  called  upon,  in 
such  a  case,  to  act  at  a  season  when  ihcy  are  exposed 
to  great  hardships  in  the  field,  we  ought  to  calculate 
whether  the  probable  success  will  compensate  i.'ic  cer- 
tain expence  of  men  and  money.  There  arc  occasions, 
indeed,  when  the  advantage  of  a  few  days  over  the  ene- 
my may  be  decisive ;  and  these  abould  never  be  over- 
looked. But  when  several  weeks  ate  required,  it  will 
be  found  much  better  in  most  cases  to  let  the  troops 
rest,  and  wait  for  the  time  when 'the  war  may  be  prose- 
cuted without  any  sur.h  evident  waste  of  our  recourccs. 

If  -  we  cannot  attack  the  enemy  otherwise  than  in 
a  slate  of  preparation,  w<3  must  cndea.  i  i.j  penetrate 
into  the  country  in  spite  of  his  army.  For  this  purpose, 
it  will  be  necessary  for  us  to  force  his  army  at  that 
point,  which  will  lead  ua  meet  aafely  and  immediately' 
towards  the  object  we  have  in  view.  This  may  be  ef- 
ftetedi  I.  By  a  diver^i  that  is,  by  cawing  an  attack  to 
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be  nude  io  mm  otlicr  qutrteiv  M  M  to  nuikc  him  drtw 
off  hi*  troops,  or  weaken  hia  army  tt  that  point  where 
w«  wish  to  penetrate.  ThU  method  ia  generalljr  adopt- 
ed, when  the  enemy  haa  taken  up  a  su-on(;  position 
which  covers  the  whole  country  ;  or  when  wc  wish  to 
undertake  a  seige,  but  are  prevented  by  tite  strength 
•ad  advantageous  position  of  tbe  army  opposed  to  us. 
to  order  to  ronder  this  metbod  cfcetiMl»  howcvcri  it  ia 
necctaary  tliat  we  sliould  bave  «  voftcient  auporiorlty  of 
fcfce,  and  that  our  diveniiMi  abooid  tbroatcn  great  dan- 
ger to  the  enemy.  2.  Bjr  intercepting  and  cutting  off 
his  Btipplics.  This  may  be  done,  hy  establishing  pusts 
on  the  rivers  or  parses,  by  wiiirli  he  receives  his  provi- 
sions ;  or  by  constant  attacks  on  his  convoys  and  torag- 
inv  liilttiea,  Wbleb  requires  s  great  superiority  in  light 
troap«i  ci»peeiaUy  cavalry.  3.  By  roeana  of  detachiii«nta« 
which  h  ■  apecics  of  dlveraion.  4.  By  nanoruvringi 
that  is,  by  marching  and  countermarching  in  such  a 
lijaiiiicr  as  to  threaten  the  vncmy  in  some  other  quar- 
ter, and,  while  he  n'skes  correspoiuiiiii,^  movements  m 
order  to  oppose  us,  to  seize  the  occasion  of  his  weaken- 
ing Ibe  point  at  which  we  wish  to  force  bim.  5.  By 
bringing  tbe  enemy  to  n  battloi  which  ia  the  moat  aim- 
pie  of  111  methodt.  But  m  «  battle  !•»  in  many  reapect«t 
more  liable  to  chance  than  any  other  military  enter- 
prise, and  the  enemy  will  naturally  always  endeavour 
to  take  up  a  strong'  position,  a  prudent  genei  jl  will 
rather  try  every  otiier  means,  if  possible,  unless  he  per- 
ceives the  probability  of  oblainiDg  attteMdlnnty  edvan- 
taoea  from  fighting. 

To  ley  down  e  plan  of  operatiooa  ibr  •  defensive 
WMt|  and  to  carry  it  into  exeeulloBi  are  neltera  of  much 
more  difficnlty.  A  skilful  general,  therefore,  will  al- 
ways endeavour  to  seize  scun  m|  i  j  ui  •.vu  ii  v  of  converting 
a  defensive  into  an  ofTensr.v:  v.ar,  hy  i'.i  lining  such  a 
blow  as  will  give  liini  the  superiority  over  the  enemy. 
As  in  a  defensive  war  the  ditTtculty  consists  in  our  be- 
ing generally  obliged  to  regulate  our  movements  ac- 
cording to  ihoae  of  the  cnciny,  of  which  we  cannot  el- 
waya  obtain  auflielently  oai  ly  intelligence,  it  ianeoeasary, 
in  laying  down  a  plan  of  operations  Tor  a  defensive  war, 
to  anticipate  the  probable  undertakings  of  the  enemy, 
according  to  the  nature  of  the  country,  and  to  take  pro- 
per measures  for  opposing  them.  If,  for  example,  the 
defence  of  a  country  depends  upon  fortreases,  these 
muat  Iw  previoualy  aupplied  with  all  neceaaariea,  and 
tbe  poritiooa  muat  be  determined  from  which  they  ere 
to  receive  auecoori  when  threatened.  If  it  depends  up- 
on the  defence  of  a  river,  or  other  deBle,  the  positlona 
nCCCsbary  for  ils  Jefencc,  as  well  as  the  mcaiis  of  de- 
fending It,  niU5t  be  previuu!;ly  tsken.  When  the  de- 
fence rests  nijon  the  army  itself,  posts  and  tenable 
places  n)U!>t  be  prepared  for  it;  and  much  prudence 
will  be  required  in  selecting  sucb  aa  are  roost  advanta- 
geoua;  otherwise  the  coverinj^  army  moat  be  made 
aufficienily  strong  as  to  enable  it,  under  a  skilful  com* 
mamler,  lo  assume  an  olTcn'iv  '  ri'tiiudc.  In  a  defensive 
war,  tlic-  fuUoniiig  general  lulcs  arc  also  to  be  observ- 
ed: 1.  NVe  mnst  be  in  a  situation  to  take  the  field  in 
buch  good  time  as  to  oppose  any  enterprise  on  the  part 
of  the  enemy.  S.  Every  precaution  must  be  talwti»  in 
order  that  the  army  msy  find  aoppliea  at  every  punt 
fe  which  they  may  be  called  by  tbe  enemy**  move- 
ments, which  is  often  a  matter  of  great  difficulty.  Last- 
ly, Wc  have  already  observed,  thai  a  prudent  tcnnnun- 
dcr  must  avail  himself  of  every  good  opportunity  to 
convert  a  defensive  into  an  offensive  war ;  the  various 


ponRnKties  of  aucb  wa  event}  therefore,  muit  bo  antki- 
patcd,  and  all  meaaures  taken  to  make  the  meet  of  CttCh 

an  opportunity  when  it  occurs. 

SjtcT.  III.  0/  Collectingt  or  Drawing  the  Army  together. 

An  srmy  is  drawn  together»  either  for  tbe  firat  timet 
at  the  commencement  or  •  war)  or  during  a  wafy  at  the 
opening  of  a  campaign,  witb  tbe  view  of  aeting  cither 
oifensively  or  defensively. 

If  it  be  intended  to  surprise  the  enemy,  at  the  com- 
meiicemcrit  ot  an  offensive  war,  the  troups  are  marched 
rapidly  out  of  their  quartets  towards  the  appointed 
place  of  rendezvoua.  Tbia  place  may  be  either  on  our 
own  frontier,  in  order  to  penetrate,  witb  our  combined 
force,  into  the  cneoqr'a  cenntry ;  or  in  tbe  enemy'a  tn^ 
ritory  itself,  in  whicb  case  Uie  troops  ntarch  into  it  at 
once  in  columns,  or  in  divisions  following  each  other. 
The  first  plan  is  generally  adopted,  when  tlic  enemy  is 
not  strong  enough  lo  oppose  our  combined  forte,  but 
tuight  annoy  particular  portions  of  the  army.  In  other 
cases,  the  latter  plan  la  generally  preferred. 

1^  at  the  commencement  of  an  offenaive  war,  a  aor^ 
priae  it  impoialble,  the  troope  are  drawn  together  gra- 
dually, for  their  convenience,  to  accustom  them  by  de- 
grees to  the  hardships  of  war,  and  to  enable  us  to  com.- 
plctc  our  measures  for  the  campaign.  It  is  often  ne- 
cessary, too,  to  concc;il  the  real  point  of  attack  i  and 
for  this  purpose  the  army  is  drawi^  togcthei*  in  several 
separate  corps,  which  can  be  united  at  any  time ;  or  a 
considerable  extent  if  given  them  in  their  qoarters,  In 
order  to  tmite  them  on  any  part  of  tbe  line  at  ptnaute. 
In  tbeae  meaamea*  we  mvn  be  gnided  very  mnch  by  a 
skilful  calculatitm  of  the  diaiance  of  places,  the  natuic 
of  the  roads  between  them,  and  the  capability  of  the 
troops  in  performing  marches. 

In  drawing  an  army  together  for  a  defensive  war, 
we  must  be  guided  by  the  means  we  pomess  for  con- 
ducting it,  and  by  other  peculiar  circumataneei.  1.  If 
tbe  post  to  be  defended  hea  been  determined  upon,  we 
may  then  advance  towards  it,  strengthen  it,  if  necessa- 
ry, by  the  labour  of  the  troops,  or  of  peasants,  and 
cause  it  to  be  occupied  by  a  detached  corps  ;  or  it  may 
be  occupied  by  the  whole  army,  whether  the  enemy'a 
army  be  united  or  not.  3.  The  choice  of  the  post  d^ 
penda  upon  the  measures  of  the  enemy.  In  that  caae 
we  moat  fbilow  his  movements,  and  keep  our  quartet* 
aa  much  extended  as  is  conaiatent  with  the  poesibility 
of  concentrating,  whenever  the  enemy's  motions  render 
it  necessary,  and  with  the  safety  of  the  army.  If  the 
defence  ol  the  country  depends  upon  fortressrs,  the  ar- 
my HKiy  be  drawn  together  in  the  following  manner  : 

I.  A  post  is  chosen,  from  which  the  investment  of 
each  fortress  amf  be  prevented,  or  from  whence,  at 
leaat,  it  may  i>e  auccoored.  ^  In  this  caae,  however,  it  ia 
necessary  that  the  anny  be  in  ■  condition  to  cope  with 
that  of  the  enemy.  2.  The  army  m.iy  be  divided  into 
several  corps,  occupying  strong  caiii;)»  under  the  can- 
non of  the  fortresses,  in  order  to  prevent  iIjc  enemy 
from  besieging  them.  In  such  a  case,  t'lc  cavalry  is  ire- 
quentlj  formed  into  a  separate  corps,  and  ciuleuvour,  by 
cooMant  enier|iriaes,  to  put  every  kind  of  obstacle  in 
the  way  of  the  enemy. 

Rut  if  the  defence  depends  upon  a  river,  or  orlicr  de- 
file, a  central  post  is  generally  chosen  and  occupied, 
from  which  the  passage  may  always  be  opposed  ;  or,  if 
there  be  no  such  post,  tbe  movements  oif  tbe  enemy 
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good)  vben  the  enemy  ehiU  ttkewiae  bave  formed  a 
double  line ;  provided  the  parts  ef  his  Ihie^  have  an  cx« 
terior  direction,  while  yours  have  an  interior  one } 

and  his  divisions  being  at  greater  distances  than  j^our 
own,  cannol  unite  without  beinp  previously  attacked 
by  yours  in  mass.  An  army  possessing  lines  of  ope- 
ration more  contracted  thnn  thoxe  of  (he  enemy  can, 
by  strategical  movements,  overpower  the  enemy's  d{- 
vidooa  iiicceeaivelyi  by  aUemately  collecting  the  mass 
of  lit  foTceSi  and  attaeMng  them  one  after  another.  In 
order  to  insure  the  success  of  these  mcvr  TiirT,*';,  it  -.vi!! 
be  necessary  to  leave  a  small  division  U)  oj)puae  that  of 
the  eneti^y,  whicl)  it  is  intended  to  keep  in  check  ; 
with  orders  not  to  engage,  but  to  use  every  art  to  ar- 
rest or  suspend  ita  advance,  by  defending  the  dciiles, 
heigbta,  and  rivera  {  and  laatly,  to  bll  back  towania 
the  army.*  Hence  it  followi,  that  a  twefidd  line  of 
operations,  embracini:^  the  extremities  of  a  more  con- 
tracted line,  will  inevitably  be  ruined,  if  the  army, 
acting  on  the  shorter  space,  know  ho'v  in  pi  Tit  by  tho 
advantage  of  its  situation,  and  (he  rapidity  with  which 
it  can  act  within  its  owh  line.  A  twofold  line  of  ope- 
rations* oppoced  to  a  single  one,  will  be  espoaed  to 
atill  greater  danger,  if  ita  paru  are  several  dm*  march 
aatinder,  because  the  difGcalty  will  then  be  much 
greater  of  unitin{^  to  resist  any  concratrated  effort  of 
the  enemy.  AH  interior  and  single  lines  of  operations, 
therefore,  will  be  the  rtmst  secure.  They  offer  no  acf- 
vantage  to  the  enemy,  but,  on  the  contrary,  should  he 
have  the  imprudence  to  adopt  a  contrary  system,  are 
calculated  to  bring  tbatr  vhotettaaa  into  actlon  agiliNt 
hia  iaolated  divlaiona. 

Two  interior  lines  of  operation,  posaesdng  the  meana 
of  rt  i  nr;,!!y  5 1; Staining  each  other,  and  destined  tO 
l.iL€,  ai  a  Lcuawi  distance,  two  exterior  line*  of  an  ene- 
my, must  avoid  being  encompassed  by  him  within  a 
space  so  contracted  as  to  enable  his  divisions  to  act 


«Rait  be  aectttatolf  obterved  and  followed,  from  tlM 
'first  approach  of  the  quarters,  until  the  entire  junction 
of  the  army  ;  or  separate  corps  are  drawn  together  in 

front  of  tlie  defile,  which  must  always  be  able  to  unite 
sooner  than  the  enemy,  or  at  leant  (o  maintain  their 
ground  until  they  receive  assistance  ;  and  which  must 
be  occasionally  reinforced,  in  proportion  to  the  means 
employed  by  the  enemy. 

The  aame  rule  may  be  ap|^d  to  the  drawing  togO' 
ther  of  an  army  at  the  opening  of  a  new  campaign.  It 
rnnst  be  observed,  that  the  attacking  party  is  i^cnerally 
the  first  to  cnllcct  his  army  :  while  the  parly  acting  on 
the  defensive  must  almost  alw  u  w  At  to  see  tlic  ene- 
my's object  bcbrc  he  can  do  any  thmg.  On  some  oc- 
casions, however,  the  latter  parly  may  bo  the  firti  to 
collect  hia  arm^  { if,  for  eaamnl^  bo  wishes  to  comona 
the  prondona  in  a  district  before  tbe  enemy  comes  In* 
to  the  field,  in  order  to  frustrate  the  enterprise  he  may 
have  in  view;  or  when  he  is  going  to  perform  some 
work  necessary  for  his  defence,  which  must  be  covered 
by  the  army.  In  drawing  an  army  together,  attention 
must  be  paid  to  the  season  of  the  year,  and  also  to  the 
comfoit  of  the  troopa,  who  ooght  not  to  be  ax|MMed  to 
great  hardships,  until  tbejr  iiavo  hocooM  hahiitiatcd  to 
Miiveiandee. 

SaoT.  IV.  Of  Lbtn  Ofierartm. 

Modern  writers  on  the  art  of  war  have  denominated 
Ahe  chain  of  ma^asines  established  at  the  commence- 
meiu  of  a  campaign,  the  Ante  o/  wHitary  ofieraiiona  ; 
and  the  roada  by  wUch  an  army  receives  ita  MppUea 
fiorn  the  magazines,  are  called  IAne»  of  o/ieraHmi.  The 
situaii  III  of  the  principal  magazine,  and  the  length 
and  direction  of  the  hnes  of  operation,  arc  considered 
of  the  highest  importance. 

Single  lines  of  operation  are  preferable  to  double 
«oes,  especially  when  the  latter  have  an  eccentric  ^- 
rectioa!,  wlueh  expoaea  the  different  pacta-  of  an  atmy 
to  be  attacked  and  beaten  in'  detaiii  It  It  always  of 
advantage,  therefore,  to  give  to  our  own  operations  an 
interior  direction,  and,  if  possible,  to  induce  the  enemy 
to  adopt  exterior  lines  of  operation.  If  it  be  neces- 
sary 10  form  two  interior  iine^,  in  order  to  oppose  two 
lines  of  operation  of  the  enemy,  we  ought  not  to  sepa- 
rate them  too  far;  because  the  army  acting  upon  that 
which  is  weakest,  migbtba  attacked  and  beaten,  with 
auch  effect  as  no  advantaga  obtained  on  tbe  ether  tine 
could  coropenwte.  For  a  nmilar  reason,  a  double  line 
ought  no*  (1  •  ■  ;  rf  sented  against  a  single  Hie,  n  ir  an 
extended  line  jgamst  one  that  is  concentrated.  In 
forming  lines  of  operation,  the  chief  object  to  be  at- 
tended to  is,  the  facility  of  conjunction  and  simulta- 
neoaa  co-oparatioii.  Lines  of  operation  anglit  to  Im 
difci^'  "BoiMequanitly  such  as  wiU  enaUe  our  troopa 
to  march  with  greater  rapidity  towavda  any  point  thatia 
in  danger,  than  those  of  the  aooBft  and  thus  10  present 
a  mass  to  isolated  parts. 

A  twofold  line  of  opantkma  may  bo  eomideiad 

•  The  wars  nf  Frederick  of  Pnjjsi*  afford  numerous  illustrstion.s  of  lliig  principle  Bonaparte,  too,  »!mo»t  constantly  ma- 
noeuvred in  this  manner,  and  with  aiinoM  invariable  wccest.  He  praciitcd  it  at  iJie  battles  nf  Quatre  Bras,  Liguy,  and  VVaterluo; 
but  failed,  partly  in  coniequence  of  bad  calculations,  and  partly  from  Uic  Ktivity,  (kill  ami  courage  of  his  •dvenariev.  * 

f  Had  the  French  Directory  been  avnrc  of  thia  fundamental  combination,  and  appreciated  its  importance,  tlicir  armies  of  the  Rhine, 
llie  Sambre,  and  the  Mcuac,  uoiild  not  have  been  cxpcllcrl  from  (.crmair,  i  i,  cause  tlicy  would  not  have  formed  a  '.■.v'ufold  lini" 
<jf  opcraliom  acting  ineztenor  dtreclioiu.  The  armies  of  the  Utntihc  aiul  ut  li^ly  Minild  Ukcwt&e  not  have  been  sacrificed  in  1799  Cuau 
enrofteaas  plan  of  combinations.  Had  Warmser  reflected  on  the  sublime  les&ons  of  Frederick,  be  would  not  have  divided  his  army  by 
«  Uut  and  thus  occaakmad  tbe  defeat  of  each  cons  in  detui  (  nor  scauered  bis  forces  to  cover  every  thing,  while  (lie  enemy  made  ike 

Vou  Xlll.  Pan*  I.  Ql  T 


lultaneously ;  and  they  must  equally  avoid  the  vf^ 
poaite  a»tr«me(i-4bat  of  pushing  tl^eir  oMtatkna  too 
nr  asnnderr-becaose  the  enemy  woold  nave  time  to 

crush  that  division  which  has  been  weakened  to  rein- 
force the  other,  and  might  then  make  such  progress 
and  conquentsas  might  become  irresistible. 

Let  us  suppose  an  army,  equal  in  force  to  its  oppo- 
nent, but  acting  in  two  or  three  isolated  corps,  upon 
Imes  of  operatioo  having  an  exterior  direction,  while 
tlie  enemy  operates  in  a  body  upon  a  aingle  tbe ;  the 
army  ao  divided  will  never  gain  anf  real  advantage, 
unless  the  several  corps  can  attach  aimnltaneously ; 
because  the  enemy  will  always  have  it  in  his  power  to 
oppose  double  or  triple  the  numl>er  of  troops  to  each 
of  their  separ.ile  corps.  Hence,  two  interior  lines  arc 
advantageous,  because  they  can  concentrate  their  forces 
at  will,  and  with  greater  rapidity  than  the  enemy,  and 
conaaqnently  double  their  numerical  strength.  For 
the  samo  naaon,  single  lines,  such  aa  have  their  parte 
united,  and  can  mutvaliy  austain  eaelt  otbar,  are  to  be 
prelerred.t 

From  tbeao  obaervaidana  tre  may  dednee  tbe  gene- 
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ral  principle  upon  whicli  all  combinations  in  war  ought  hh  ronvoys  and  foraf»ing  parties.    3.  If  our  purpose  j» 

to  be  constructed.    This  principle  consists  in  congre-  to  be  executed  by  means  of  detacbiocnts,  we  must 

gjatiflg  upon  the  most  important  point  ol  a  lin*  of  ope*  prcviouslf  obMrve  upon  wbftt  |r'^l>ds  the  cBiiCt  of  • 

ratioMiorof  a  field  of  baitle^  a  namb«r  of  foreet  supe*  deuchoMot  Miti.  So  long  m  vat  mib  armjp  ttmuim 

rior  to  tbtt  of  the  coemjr.  To  olhct  iMt  «a  linra  of  on  tho  spot,  h  is  ptosumod  ibit  the  tiKtnj  cannot 

operation,  marebea  and  strategical  movements  must  move;  for  otherwise  the  position  must       c  t-ciu  ill 

be  employed  ;  and  on  fielda  of  battle,  we  must  adopt  chosen.    A  corps  is  then  dutachcil  from  me  anny,  as 

jiroper  iTianacuvi  L-s,  or  sl  led  judicious  motks  of  attack,  strong  a i  is  rec|uiie(l  and  cao  be  spared,  in  order  to 

As  the  principles  we  have  jusi  Uid  down  respecting;  execute  some  enterprise  injurious  to  the  enemy.  This 
lines  of  operation  are  also  applicable  to  the  manoeuvres  enterprise  may  consist  either  in  a  particular  bloV|  MMsK 
oo  a  field  of  battle,  we  sltall  have  occasion  to  illus-  as  the  attack  of  a  post,  tbe  cotting  off  a  convoft  tba 
ttate  theii»  still  iarUMr  in  a  subsequent  section.  Mean-  destroctioii  of  a  niigaainei  Ite.;  or  fai  preparation  for 
wUlOf  we  aball  only  observe  that  linca  of  operations  some  blow,  which  is  to  be  executed  afterwards  by  the 
have  their  kefs  as  well  as  fields  of  battle;  upon  these  whole  army  ;  such  as  the  investment  of  a  fortress,  throw- 
lines  tlicrc  arc  decissive  s;iafc^ical  points,  which  corn-  injj  l)ridf;cs  over  a  river  which  the  army  is  to  jias^,  oc- 
roanri  the  remainder,  and  have  tho  same  influence  on  cupyini^  the  entrance  and  debouehe  o(  a  defile,  It 
OpenrtloilB,  «B certain  polOM of  grOUndbaveOO  halllea.  is  not  always  necessary  that  the  corps  should  actuallf 

execute  the  cnterjHrisC|  but  onljr  that  it  ahould  be  so 

SscT.  V.  cy  Pe«Moa«»  plaeed  as  to  bo  obw  lo  eaeeoto     if  the  eaemy  iake» 

BO  naoaaurea  to  oppoao  iu  ' 

We  have  already  had  occasion  to  lay  down  sotnc  pcnc-  The  fnllowing  general  rules  are  to  be  obaerred,  whh 
ral  rules  on  the  subject  of  posiii'^i  '^,  while  trcaiin;;  respect  to  the  position  of  ihc  main  army  and  its  de- 
ihe  principles  of  cast!  amctaiion.  A  camp,  however,  iiu.y  tachcd  corps.  1.  The  main  army  tnim  never  weaken 
be  in  itself  exceedingly  strong,  and  yet  totally  useless  itself  so  much  by  deiachincnis,  as  to  be  under  any  ap- 
with  respect  to  the  object  in  view.  The  science  of  pu-  prehctision«  for  its  own  safety.  3.  No  corps  miisi  be 
sitions,  on  the  other  hand*  esMbits  the  principles  ap-  detached  in  such  a  way  as  to  bo  oaposed  to  danger, 
pitcable  to  the  cboico  of  a  camp  the  best  adapted,  ac-  S.  In  sending  out  detaclmientii  we  omst  always  pro- 
cording  to  circumstances,  to  the  proposed  object  vide  for  the  junetion  of  the  whole  army  on  the  neeoa* 

In  the  case  of  an  offensive  war,  combined  with  a  sur-  sary  point,  to  secure  its  safety,  or  to  execute  the  pro- 

prisc,  there  is  nu  };reat  difficulty  in  chusing  positions,  posed  enterprise,  or  any  other  that   may  offer.  Be- 

An  attack  in  these  circuinsiji   >  s  presupposes  superi-  sides,  the  position  ot  every  detached  corps  must  be 

ority,  and  all  the  art,  therefore,  wliick  ia  necessary,  con-  chosen,  so  &»  to  enable  it  to  execute  an  entcrpriae  dan- 

sista  in  the  ordinary  precautions  for  the  aafety  and  sup-  gerous  to  the  enemy,  and  at  the  same  time,  if  opposed* 

ply  of  the  troops,  which  are  detertniaed  by  the  disposi-  to  have  the  means  of  executing  some  other, 

thms  of  the  enemy ;  and  with  respect  to  peattiono,  there  In  a  deliMnlvo  trar,  the  art  of  poaitkom  is  of  tba 

is  almost  nothing  farther  reqtiired,  than  the  art  of  ae-  greatait  coBieqveaee.   I.  A  position  may  be  eboian 

lecting  the  best  routes.  which  covers  the  whole  parallel.   Such  a  position  most 

But  the  art  of  positionn  becomes  much  more  difficult  be  strong  in  iisctf ;  the  enemy  must  not  be  able  to  get 

and  important,  when  we  have  to  act  offensively  against  round  it  at  all,  or  only  with  his  whole  army,  end  that 

an  enemy  who  is  fully  prepared.    It  is  then  necessary  not  without  exposing  his  own  pcuallcl  or  coniniunica- 

to determine  the  best  meatis  by  which  we  may  be  cn-  tions.    2.  The  position  may  cover  the  >;rcater  part  of 

abled  to  break  into  his  parallel.    I.  If  this  is  to  be  c3E*  tha  parallel.     buch  a  posiiiun,  besides  being  strong, 

fected  by  a  battle,  the  art  of  positions  ia  of  leaaiaipon>  must  have  obstacles  on  both  sides,  which,  although 

tanca ;  beoaoae,  In  that  case,  we  oiiast  attack  him  In  the  they  do  not  reach  to  the  end  of  the  parallel,  force  the 

position  which  he  has  chosen;  or,  if  it  be  too  sironsj,  enemy  lo  mn'-.r  a  lu-rt;  circuit  to  get  round,  while  he 

we  must  endeavour  to  foicc  him  out  of  it  by  skilful  cat)  be  opposed  by  a  much  sliorter  movement.    3.  The 

manoeuvres.    2.  If  it  is  to  be  done  by  cutiini;  off  his  position  may  be  such  that  ti  c  j^  iallcl  cnii   Ijc  covered 

forat^c  and  supplies,  we  must  establish  ourselves  in  a  only  by  manceuvrcs.    This  may  be  done  in  three  ways. 

^1trong  position,  near  the  enemy — if  possible,  quite  on  In  the  first  place,  a  central  position  is  cImwb  Ibr  the 

his  flank,  but,  at  all  events,  somewhat  obi}(|neiy,  in  or>  whole  army,  from  which  the  object  of  ovary  wovenaent 

derthat  our  light  troops  may  get  into  hie  rear,  and  made  by  tho  enemy  may  bo  mistntcd      a  shorter 

(crcept  his  convoys.    No  pains  should  be  spared  In  pro-  movement.    In  the  second  place,  we  may  follow  the 

curiu)^  intelligence  lespcciing    his  foraging   parties,  enemy  in  all  hia  movements,  always  choosing  positions 

'which  must  be  constantly  annoyed  by  all  pos»iblc  means,  of  proper  strength,  and  so  near  to  him,  that,  from  fear 

At  the  same  time,  we  must  beware  of  exposing  our  of  being  himself  attacked,  he  can  undertake  nothing, 

own  parallet,  wbleb  should  alwaya  be  secured  by  for-  unless  with  his  combined  force.    In  these  circumstances, 

traiiea, or  posts,  or  detached  corps.  Or  we  should  en-  wa  must  endeavour  to  beat,  or  at  least  araioy,  all  bta 

deavear  to  out-flank  him  in  Ida  position,  by  oeeopyinji  convoys,  foraging  parties,  and  detacbonents.  Thirdly^ 

tenable  places,  or  positions  for  separate  corps  oo  his  we  may  extend  our  line  in  proportion  as  he  extends 

ilauks,  to  enable  us  to  get  into  his  rear,  and  attack  all  his.    When  he  makes  a  movement  in  his  parallel,  wo 

tiecitive  march  upon  Trent  and  Bassano.  Had  Alvinzi,  CoUourg,  the  I'riiice  of  Lorrain,  and  Itrown,  not  mistaken  these  precepts,  and 
upi-raicd  without  cnmbination,  ihey  wouM  not  have  been  be«tcn  in  detail.  Lookinfrlo  itill  more  recent  crents,  we  find  that  the  same 
cauaes  hare  uniformly  produced  the  Mme  effects.  The  govemmenta  have  conatauOy  caused  their  arroiea  to  act  on  the  same  erroneous 
dtiqciplM^  and  the  results  tseKSOBScdiiigly  such  ssNiifht  have  been  airtidpatsd.  Thm^  MaokwHiaoiaicdst  DhDi  the  msveaienta 
at  AoateriltB  wm  lae  estBMivBt  tte  thma  eerps  of  Pmiiians,  at  Jens,  Wetenr,  sad  Aucialsdt,  wok  vilhaut  cemieeilon  i  Bmbovden 
and  Benaingiea  were  not  oalted  at  Puhusk  t  the  Awlrlafls  wme  divided  at  AbemUbarili^  EekawU,  w4  Sttjilbjm,  These  iMlancaa 
'  aflM  amt  coarioclngprgoftef  diatntth  pad  hapoitaaee  of  tha  abava  obKtiaiio«fc 
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nuke  a  correspond:!")):^  onC  iilOUrs;  when  ht  dttji:  ().:■-, 
a  coips)  w«  do  ihc  bamct  nlways  calcuUting  the  limc 
it  will  require  to  joiD  the  maiD  bodyt  in  order  that  we 
mtf  »l«ajr*  ta«  in  •  utoMioa  ia  win  iqom  rapidlf  tlira 
tlieciitiny.  Should  he  espow  s  detocliniem,  ■  eom- 
snunication,  or  magazine,  we  musr  endeavour  to  lake 
advaulagc  of  the  opportunity,  and  to  chanj^e  the  rela- 
tive situation  of  tlie  war.  We  must  beware,  however, 
of  committing  my  such  fduli  ourselves,  and  thai  is  a 
Mtttr  of  great  difficulty ;  for  as  the  enemy  begins  all 
movcntents,  and  we  mast  reftulete  all  oura  by  hiti  it  is 
■carcely  poitible  to  eveld  eooM  dengerom  expMare. 
Hcncot  tU«  method  is  the  most  hssardoiH  of  all. 

An  emiy  with  both  flanks  secure  against  the  possi- 
bility of  being  turned,  is  in  a  most  advaniai^cous  pu^t ; 
but  where  defensive  measures  are  to  be  literally  fol- 
lowed, such  positions  will  seldom  occur.  It  is  more 
OMjr  to  fain  a  flank  in  an  open  ceaotrjrt  it  ta  more  dc- 
cMte  where  thef«  are  momitainst  beeavie»  in  mtnin* 
MliMMti  noundi  the  enemy  majr  be  hemmed  in,  and 
Mt  o(P  from  lis  magazines.  These  are,  indeed,  ma> 
noeuvresof  a  delicate  nature,  winch  recjuirc  to  be  con- 
ducted by  «  gemnil  posscssicd  of  more  than  ordinary 
abilities,  and  cotiiinan[lin|»  an  excellent  army.  With 
these  advantages,  the  ass.iibnt  certainly  has  the  best 
chances  of  success,  providtd  he  it  ettfficiently  cautlous 
io  cb««of  positiaua  which  do  not  cspooe  hia  owb  com- 
mttnicaiiflas  to  a  cotimer  operation  on  Ida  flanh  or  rear, 
by  which  the  enemy  miijhi  force  him  to  fight  on  disad- 
vantageous terms.  No  curp*  whatever  must  be  posted 
in  a  valley,  unless  we  are  niasteri  of  the  mountains 
which  form  itj  and  if  w«  cannot  occupy  both  sides, 
we  nut  M  ieait  eeeapy  one ;  for  thought  at  Gist  sight, 
nioviMunSt  rocks,  and  woods,  may  appear  tmpasiabiey 
yet,  tinon  a  diligent  inquiry,  the  comrary  will  he  al> 
waya  found ;  for  in  every  country  thaf  is  well  peopled, 
there  arc,  and  must  be,  communicaiions  between  the 
yillagts,  at  least  for  infantry.  \Vc  oiiv;iit.  therefore,  to 
occupy  the  mountains  and  woods  with  our  infantry, 
and  (he  valley  beneath  with  oor  cavalry,  which  wUi 
lunder  any  enemy  from  patiing  thrangh  it 

The  conduct  of  a  defemdve  war  ia  ahrayi  a  matter 
of  great  difficulty.  In  defending  a  province,  it  ia  ne« 
cessary  that  our  movements  in  every  direction  along 
its  frontiers  may  be  made  with  facility  ;  or,  that  a  po- 
sition be  selected,  which  the  enemy  cannot  .itiack  with 
the  pro^ipcct  of  success,  norturn  without  being  expost-d 
to  b*  cut  off  from  his  own  magazines  and  line  of  ope- 
.  intioMi  Id  abort,!  petition  from  which  he  cannot  forco 
ua  to  tetraat*  Poita  of  thia  deacriptkm,  bowevei^  are 
rarely  to  be  fntnd;  for  if  the  enemy  be  active,  r«so> 
lute,  fertile  in  resources,  and  possessed  of  an  army 
well  Tcr&cd  in  niancEUvrcs,  he  will  con<ttantly  fmd 
mean")  :  >  inr  t  tr  ti  ,  at  least  with  infantry,  and  turn 
our  fl.ink&.  The  attempt  to  cover  every  town  and  vil« 
lage  will  always  be  found  impracticable.  The  perfee- 
timi  of  defimsive  war  consists  in  preventing  an  enemy 
ftom  obtaining  any  advantages,  which  may  enable  him 
to  accf  ii-i;ilish  his  main  object.  When,  therefore,  the 
precaa:  I'iMs  tre  so  carefully  taken,  that  at  the  end  of 
lilt  c>nii|jjij:n  he  finds  himself  no  nearer  the  aiiiiin- 
ment  of  this  object  than  he  was  at  the  bcginnin|r,  then 
•  defcntifo  war  haa  bem  properly  eondacted,  notwith* 


!  :iiHlin^  any  other  advantagea  Of  ACqotntioilS  of  tcni* 
loty  ite  may  have  obtained. 

There  is  in  every  camp  some  one  essential  point,  or 
hinge,  which  may  be  called  the  key  of  it ;  and  on 
which  the  strength  of  it  moM  Immediately  depends ; 
while  yon  ktfp  tins,  the  enemy  has  nothing;,  and  when 
you  lose  it,  all  ii  lost.  The  same  holds  good  as  to  po- 
sitions, i'lie  choice  of  this  point,  wiiii  i  i  ^r  u  dto  posi- 
tions, depends  entirely  on,  and  must  be  regulated  by, 
the  object  which  the  general  has  in  view  ;  by  the  situ- 
ation of  bis  magatinea,  and  by  the  number  and  speciea- 
ef  his  troops,  that  he  may  not  only  have  a  good  posi* 
lion,  but  likewise  a  good  field  of  battle,  in  case  he  is 
attacked.  On  the  talent  of  discovering  these  points, 
depends  the  science  of  camps  and  positional  aad  tbO 
method  of  attacking  and  defending  ihcm.* 

We  may  conclude  this  branch  of  the  subject  with  the 
general  observaticm,  that  no  position,  however  atnmg, 
can  secure  an  army  remaining  immoveable  within  it  from' 
being  overwhelmod,  or  turned  at  one  or  other  of  its  ex- 
tremities ;  and  that  the  only  certain  method  to  prevent 
such  a  misfortune  is  by  m  r.  t  i  \  i  ;ng  in  the  same  sense 
as  the  enemy,  that  i;  offensively,  and  by  threatening  his 
own  line.  . 

Sbot.  VI.  QTMbtrraim/a. 

Ah  army  oo^hf  never  to  make  a  movement  without 

having  some  object  i;i  \  ii-w,  and  measures  should  always 
be  taken  to  secure  luai  object  with  as  much  safety  and 
convenience  as  possible,  A  movement  may  be  mado 
forwards,  or  towards  the  enemy  ;  to  the  rear,  or  from  the 
enemy  ;  aside,  in  our  own,  or,  at  the  same  dlM»intO  the 
enemy's  parallel  t  and  the  abject  of  all  theao  movement* 
may  be,  to  give  battle ;  to  avoid  a  battle ;  to  change  our 
camp  for  the  better  maintenance  of  the  troops  ;  ttj  pre- 
vent such  a  design  in  the  enemy  ;  to  entice  him  into  some 
other  quarter,  or  prevent  him  from  cstablishinf;  himself 
there;  for  the  purpose  of  passing  a  river  or  defile,  or  of 
preventing  the  enemy  from  passing  it ;  to  invest  a  for- 
tf  eaa,  or  prevent  the  enemy  from  inveaiinf  one  ;  with  the 
view  of  making  a  feigned  mareb.  In  order  to  decdvo 
Um,  and  then  to  attain  our  object  by  another  movement. 

In  every  movement,  two  thmgs  are  especially  reqoi- 
aite  to  enable  us  to  attain  our  object.  In  iho  first  place, 
celerity  ;  and,  secondly,  i;ood  arrangements.  Celerity 
is  of  two  kinds  ;  it  consists  cither  in  the  rapidity  of  the 
movement  itself,  or  in  its  continuance.  Both  are  called 
forced  marehcs.  Cavalry  perform  a  forced  march  ia 
the  one  way, and  infimtry  in  the  other.  But  aa  both  are 
desiroetive  to  men  and  hones,  they  ought  never  to  be 
undertaken  without  urgen?  iic  ::s«^rv  ;  and  a  skilful  gc-  , 
ntral  will  not  often  be  obliged  to  have  recourse  to  them. 
The  arrani^ements  consist,  first,  in  lightening  the  army, 
by  removing  all  heavy  carriages  that  can  be  dispensed 
with  (  eecondly,  in  preparing  the  roads  ;  and,  thirdly,  in 
dra  occupying  of  poata,  and  aeoding  out  detaehmema,in 
order  to  facilitate  or  aeetire  the  march. 

A  movement  is  renJi-rc-f  v'-Kre,  1.  By  rnncc-ili.ng  it 
from  the  enemy;  whn,ii  may  be  dune  by  bit.«»t»i;ig  up 
suddenly,  by  marching  at  night,  by  avoiding  every  thing 
that  can  betrajr  the  march,  such  as  drawing  in  the  poats> 
eztingulahing  the  firei,  Mrikiog  the  tenta,  tec.  or  Iqf  de- 


These  deciiive 
whence  one  «f  (be 


Bor  diiUcult  to  disoever.  On  a  scattered  line,  we  must  look  fer  themln  I 
rad—M  at  Prupie.  Uinaga^  ikuitcriita.  On  a  eontigaaualiae,th«yaie 
Willi  lhefMeialMaeriht«aamfieaa-HW  at  L«uth«n, 
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ceiving  the  enemy  with  illusory  appearances,  such  M 
ftmokc,  dtisl,  &c.  3.  By  pruviftint;  a^ainai  every  acci* 
dent,  F'jr  this  purpose,  Ihc  ordinary  (ii^jxijitioiis  lor  a 
march,  wliich  wr  fortncrh  nuticcdi  art  in  bv  oLjst  rvnJ  ; 
•tul  we  may  c.ilculjtc  in  wlut  [vjints  of  the  marri)  «c 
can  take  up  positions,  and  how  much  time  will  be  re- 
quired to  place  the  troops  in  order  oT  batile  in  every 
point  J  ptnts  and  detacbmonti  naj  be  lent  oat,  in  order 
to  obtein  early  intelUi^nce  oF  the  enemy's  motkms,  that 
we  may  have  time  lo  forni  in  (jfJir  of  '.uiili;  in  c\Lry 
such  position.  We  ni;iy  cover  the  maich  liv  octupyiii^ 
the  passes  thru  11,;;  1  vvhicli  'he  cnciny  couUI  rcutli  lis, 
such  c^jecls,  under  the  fire  of  which  tlie  enemy  wuuld 
be  obliged  to  pass,  ahould  he  with  to  attack  the  army 
in  mrcb ;  or  «e  may  place  cavalry  in  such  a  situation  as 
would  embte  them  to  fiill  upon  the  flank  of  the  c;nemy 
on  his  approach.  For  the  convenience  of  the  march,  it 
is  necessary  that  we  have  good  roads,  and  uiaWe  uo 
cirruits,  nor  expoto  Ibe  tr«0|M  to  uiy  nnaeceaaary  fa* 
tigues. 

We  shall  afterwards  have  occasion  to  treat  of  the 
march  forwards,  for  the  ptu-pos«  of  giving  hatilc,  as  well 
as  of  tho  awrementi  in  pasting  and  defending  defiles. 
In  nwrcliing  to  tbe  reartin  order  to  avoid  •  batU«>  we 
must  pay  partletilar  attention  to  our  own  tltiiation  and 
circumstances,  and  to  tlie  proTiabIc  cnitriniic*  of  tlie 
ofiemy.  If  he  be  quite  close  to  us.am.!  can  imtniuliattly 
attack  us,  we  must  take  every  possible  prccauiion  to 
conceal  our  march,  and  to  jKrform  it  in  safely,  cipe* 
cially  if  wc  have  a  diaGOIU»ted  army.  All  the  heavy 
artillery  and  baggago  must  Iw  sent  to  a  distance  bclbre 
us ;  the  march  must  be  performed  rapidly,  hat  without 
discirckr  ;  and  wc  must  endeavour,  before  tlic  enemy  can 
attack  us,  t'j  gain  some  I'xfilcs  into  wliicli  he  cannot  fol- 
low us.  If  he  be  at  sucli  a  distance  from  us,  that  he 
uonot  follow  us  with  his  whole  army,  but  only  harass 
Vi  wHIl  ft  corps  of  cavalry  and  dragoons  ;  in  that  case 
we  niayt  according  to  circnmstanceti  diminish  the  bard- 
ship  and  fatigue  winch  tbe  troop*  would  otherwiie  have 
to  undergo. 

The  other  kinds  of  movements  arc  such  as  are  made 
with  a  view  to  the  attainment  of  some  particular  object,  or 
to  prevent  the  enemy  from  executing  some  design.  In 
marching  with  a  view  lo  attain  some  particular  object, 
we  mutt  (»ke  especial  care  that  our  own  parallel  remains 
coveredi  and  Ibr  this  piirpote  throe  tbiniga  muat  be  ol»* 
served.  1.  That  our  commuiUcations  be  not  cut  off. 
This  rule,  however,  may  be  overlooked,  as  long  as  the 
army  carries  a  sufficient  supply  of  necessities  ulung  with 
it,  or  fmds  ihnse  necessaries  at  the  place  of  its  dcstina- 
tior.  'i.  Tliat  the  e  nemy  do  not  carry  any  place,  or  de- 
stroy any  of  our  magazines.  3.  That  the  enemy  be  not 
in  aaitunlJiOD.ttl  prevent  u&  from  returning,  if  necessary, 
into  our  own  parallel,  a  thing  wU  'n  U  might  easily  hap- 
pen, if  he  were  to  take  op  a  strong  position  l>elween  tbe 
army  and  our  own  territory. 

When  sufficient  precautions  have  been  taken,  with  rc- 
s])cci  Ui  the  puinls  above  mentioned,  iiiovciutnis  of  this 
kind  may  be  made  in  a  three-fold  manner  :  1  With  the 
whole  army.  2.  With  divbions at  tbe  same  time,  which 
is  called  a  combined  movement,  and  it  oiicn  employed 
in  marching  towards  tbe  enemy,  with  tbe  view  of  giving 
battle,  or  to  force  a  defile,  or  invest  a  town.  3  With 
tlivhiofi*  following  cacli  other.   In  every  rnovenicnt,  two 

I  ;  arc  lo  be  apprelicndtd, — :\n  attack  wliilc  on  the 
liLticU,  and  an  anticipation  on  the  part  of  the  enemy. 
We  bav«  already  «pol,«n  of  tbe  dltpodiioM  whidi  migbt 


to  be  adopted,  with  a  view  to  prevent  our  being  attackccF 
while  on  the  march,  or  to  render  such  an  attack  harm- 

less  ;  and  we  snail  have  cjccasion  lo  revert  ta  the  samo 
subject  in  a  sulittcquent  part  of  ibis  aritclc.  To  prevent 
tlie  enemy  from  anticipating  us,  it  is  necessary  that  me 
sltuuld  keep  our  design  concealed;  that  our  movement 
abould  be  nude  with  celerity  ;  and  that  previous  arrange- 
ments should  be  made  for  removii^  all  obaiacles  which 
might  obsiruct  or  detain  the  army,  as  well  at  for  enabling 
it  i(j  accomplish  the  n>a[vli,  anrl  attain  its  object  wiih 
s.ifet).  Sec  I  cc) ,  indc  ed,  is  not  always  coiisislent  with 
these  pn  vious  an  Jn^;l■lnellt5  ;  ami  it  icijniie  much 
skill  and  knowledge  of  the  cuutnry  to  combine  both  in  at- 
great  a  degree  as  possible,  l-'avourable  circumstanrcs, 
too>  are  requintc  lo  enable  us  to  aecure  the  means  of 
snecess  by  previous  srrangomeots  i  but  it  may  tome* 
limes  be  done  by  occupying  some  place  or  pobt  with  a 
detdchmeiii,  or  some  defile  which  the  enemy  inutit  pass, 
in  order  to  prcx  cnt  the  object  of  our  movement.  In  this 
case,  it  is  necessary  that  lite  place  or  posi  wiiicii  we  have 
occupied,  or  tlie  defile,  be  so  situated  as  to  prevent  the 
enemy  from  occupying  the  position  which  be  meant  to. 
take  up  i  and  then  all  the  rulet  which  we  formerly  laid 
down,  with  respect  to  d«tacbmcnt%  must  be  ebaerved.  ' 
A  combined  movement  Is  one,  in  which  the  divitiont 

of  the  army  march  without  bcin^;  able  to  f,rm  one  con- 
tif;uous  order  of  bautc.  It  ia  oUcu  ciypluyed,  because 
it  enaliles  us  to  execute  the  movement  with  greater  lapi- 
dity  (  it  has  the  effect  of  diverting  the  attention  of  the 
enemy ;  and  it  gives  us  an  opportttl&y  to  make  an  attack 
in  more  places  than  one,  either  upon  tbe  whole  of  tbe 
enemy's  army,  or  on  some  large  corps,  or  to  hem  in  some 
of  bis  troops.  In  such  operations,  it  it  necessary  that 
all  the  divisions  of  the  army  should  be  sectire  during 
the  march  ;  and  this  may  be  the  case,  1.  Wlien  wc  are 
certain  that  the  enemy  is  ignorant  of  our  movement, 
cither  because  it  has  been  kept  completely  concealed,  or 
because  all  the  passes  have  been  secured,  so  that  wc 
can  obtain  immediate  intelligence  of  all  his  motions  on 
any  of  the  marching  divisions.  a«  When  every  division 
has  a  route  which  tectirct  Ita  retreat,  in  caae  of  the  ene- 
my's approach.  3.  When  each  division  is  always  cer- 
tain of  finding  positions  on  its  march,  which  will  enable 
it  to  maintain  itself  until  othei  s  come  to  its  assistance. 
4.  When  the  enemy,  in  attacking  one  of  our  divisional 
would  he  certain  of  being  himsell  attacked  by  aootber 
on  bit  flank*  before  he  could  beat  the  first. 

The  march  by  divisions  following  each  other  Is  adopt- 
ed, when  y,ifix{  defiles  pi  event  the  mareli  t  f  i!  c  whole 
army  ;  when  one  pan  of  ihc  army,  wSiich  can  move  with 
greater  rapidity,  ;  i  r  vumsly  dispatched  in  order  to  se- 
cure the  means  of  performing  the  march  with  the  whole 
srmy  ;  or,  when  we  have  not  wholly  deterntined  upon 
performing  tbe  movemeitt«  but  with  to  have  a  atart.  In 
the  first  case,  there  mast  be  no  chance  of  tbe  divtuona 
being  exposed  to  an  attack,  either  in  the  defile  itself,  or 
in  the  dcbuuchc  from  it.  In  the  second  case,  the  divi- 
sion in  advance  must  either  be  able  to  maintain  its 
ground  until  the  army  comes  to  its  assistance,  or  to 
make  its  retreat  without  any  disadvantage  lo  itself  or 
the  rest  of  the  army.  To  which  wc  may  add,  with  re- 
gard to  the  third  caae,  that  the  dispatching  the  divlakaL 
in  advance  must  not  interfere  with,  far  leas  render  iin« 
possible,  any  other  movement  of  the  army,  which  may  be* 
afterwards  found  necessary. 

In  order  to  prevent  tbe  enemy  from  attainioji  hit  ob-- 
jcct  by  any  movement,  v»  nay  retnaia  ebeUoateljF  Ik 
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•ur  position,  if  it  be  such  as  gives  us  an  opporiuniiy  of 
inflicting  such  injury  upon  him  »•  niust  necessarily  de- 
tain him;  or  wc  may  move  oui'!ic:lve?i  to  the  place  of  his 
destination,  or  to  an  opposite  quarter,  either  with  the 
whole  or  a  part  of  the  army.  We  should  march  with  the 
wiiolcarmy  cowards  the  place  of  the  enemy's  de«iiiMtioo» 
when  we  know  for  certaio  that  he  will,  or  tint  he  nmt 
Bion  to  tliit  point;  or  tbai  we  thould  riak  «  grett  4cil 
by  aolTerini^Mm  to  eeeomprish  bia  object,  bat  would  be 
in  no  danger  should  lie  afterwards  relinquish  it,  and  even 
make  some  other  movcnieni.  In  this  case,  tlie  army 
must  be  prepared  for  batUc,  if  it  sr.oulci  noi  be  iliout;lil 
preferable  merely  to  encamp  opposite  to  that  of  the  ene- 
my, with  a  defile  between.  Wc  should  march  with  a 
pert  of  tbe  eroiy  towards  tbe  eoenni'a  point  of  destina- 
tiaotefther  when  the  enemy  bimaelf^ employs  only  a  part 
of  his  force,  or  when  a  pari  of  ilie  army  is  sufiicieni  to 
fruHtrate  the  enemy's  design  ;  for  ixampit:,  when  the 
object  is  to  prevent  the  passaj^e  of  a  defile,  which  a  part 
of  the  army  can  defend  against  the  whole  foice  of  the 
enemy  ;  or,  in  case  of  the  investment  of  a  fortress,  where 
the  mere  rciiifbreement  of  the  garriton  with  one  or  two 
tbodaend  men  ie  frequently  tofficie'iit  to  frattntte  the 
whole  enterprise. 

We  may  move  with  the  whole  army  in  an  opposite  di- 
rection, 1.  When  wc  are  certain  of  heiii-^  able  to  inflict 
Upon  the  enemy^a  blow,  which  will  be  of  more  conse- 
quence than  any  ;iclv,ituaRe  which  he  could  derive  from 
bis  niovcir.cnt.  2.  When  we  ere  equally  cerlaio  that 
tbe  apprcheii&ioii  of  iho  blow  which  we  may  etriko  will 
eompel  him  to  abandon  Ua  deiign.  We  may  employ 
floly  a  part  of  the  army  in  such  a  movenient,  if  a  part 
be  »itf!icicnt  to  inflict  tlie  intended  blow;  if  it  be  neces- 
sary that  we  bhould  be  prepared,  after  executing  the 
blow,  to  move  in  the  direction  whicli  the  enemy  has 
taken ;  if  we  be  uncertain  whether  the  enemy  may  not 
abandon  his  design,  from  apprehension  of  the  blow  which 
we  threaten ;  or  if,  by  withdrawing  the  whole  army  from 
tbe  poailifin  which  it  oecwpieit  we  thonld  expoie  our* 
aeltrea  to  danger. 

Feigned  marches  are  such  as  are  made,  not  for  the 
purpose  of  accomplishing  our  real  design,  but  in  order 
to  induce  the  enemy  to  make  some  movements,  which 
shall  enable  us  more  effectually  to  attain  our  object. 
Tbtise  may  also  be  performed,  either  with  the  whole  or 
a  part  of  the  army.  The  design  with  which  we  Uwd 
the  enemyi  must  be  a  probable  onei  and  such  as  he  may 
easily  uke  for  oar  true  object.  The  more  probable  the 
better;  and  best  of  all,  when  it  may  be  converted  into 
the  true  one.  When  such  a  movement  is  made  with  the 
whole  army,  we  must  take  care  that  it  do  not  lead  us  too 
far  from  our  real  object,  much  less  the  enemy 

■ttopportuiuty  of  rendering  it  entirely  abortive.  For  this 
leaaon,  the  movemeat  is  freqtieotly  performed  slowly, 
the  army  is  extended,  and  the  adfanced  guard,  especially 
the  light  tro'jps,  spread  far  out  in  front.  The  movement 
is  nencrally  performed  by  dispatching  a  division  of  the 
army  lowaicU  that  side  on  which  the  feint  is  made,  with 
a  number  of  light  troops  to  conceal  its  real  strength. 
A  id  should  the  enemy  follow  thisdiviaion,  we  may  then 
move  with  the  rest  of  tbe  army,  or  a  part  of  it,  towards 
the  tmo  abject.  In  this  caaoi  it  will  ba  of  adraMage  if 
it  be  not  nocesaary  for  tho  detaebod  corps  to.  form  a 


junction  with  us  before  we  commetMie  ear  movomoM  t 
but  that  we  begin  at  once,  and  at  theaame  timet  wwl  an^ 

order  fur  its  return.  Meanwhile,  false  reports  with  re- 
spect to  our  dcsi>;ns  may  be  circulated,  but  in  such  a 
way  as  may  induce  the  enemy  to  believe  them  to  be 
true.  The  corps  which  is  detached  for  the  purpose  of 
eiecuting  the  feigned  movenoDi  must,  of  oourse»  be 
imder  no  nppreheoaiona  kit  its  own  aafbtf. 

Anarmyt  weak  in  nomben,  cannot  make  detach* 
mOntS  while  near  a  superior  enemy;  because  they  may 
be  cut  off,  and  beaten  in  deliiil.  With  a  small  army,  it 
should  be  a  maxim  to  act  constantly  in  a  body  ;  lor  it 
cannot  attempt  to  form  any  enterprises  but  by  the  ob- 
servance of  this  rule.  The  system  of  coveilBg  every 
,  point  must  be  abandoned,  and  our  endeavours  aolely 
confined  to  the  preaervatkm  of  that  object,  which  event* 
uatly  must  determine  the  success  of  tbe  campaign.  If, 
fur  example,  the  enemy  should  detach  a  corps  to  operate 
a  diversion,  capture  a  magazine,  or  undertake  a  sic(;e, 
opportunities  may  arise  of  attacking  him  with  a  force 
otherwise  far  inferior.  Should  be  be  defeated,  hii  de- 
tachment must  likewise  retreat,  and  his  whole  project 
is  rendered  abortive.  A  small  army  is  also  sometimos 
enabled  to  &11  upon  these  detachmenta  befere  they  can 
retire,  or  be  sustained  by  the  main  army.* 

SacT.  VII.  Of  the  Pottage  frf Rivert  and  other  D^Uty 
Mitht  Mtten  if  DrftmUig  them.  > 

Every  place  where  is  iaWWOilMy  to  march  with  a 
TCfy  small  frontt  including}  of  course,  bridges,  is  call- 
ed a  defile.   It  is  necessary  to  distinguish  the  entrance, 

the  defile  itself,  and  the  .  itler,  or  dcbouche.  Now, 
as  troops,  so  long  as  they  arc  in  the  defile,  are  in  a 
defenceless  state  ;  and  if  one  part  be  on  one  side,  and 
the  rest  on  the  other,  neither  can  come  speedily  to  the 
assistance  of  tbe  other;  tbe  paasage  of  a  defile  is  difii> 
cult,  and  easily  opposed.  Defiles,  therefore,  have  al- 
ways been  of  great  importance  in  war. 

There  arc  two  descriptions  of  Cases  io  which  the 
pas&age  of  a  dcUe  is  attended  with  difficulty.  1.  When 
the  enemy  is  posted  on  the  other  side,  and  we  wish  ta 
march  towards  him.  3.  When  we  arc  on  the  same 
side  with  the  enemy,  and  our  object  is  to  place  the 
defile  between  him  and  ourselves.  In  the  first  case, 
tho  enemy  may  either  be  awaro  of  the  point  at  whicli 
we  wish  to  pass,  and  be  prepared  to  dispute  the  pas- 
sage ;  or  he  may  be  in  doubt  with  respect  to  the  point, 
and  we  endeavour  to  p:i"i'i  uiii<ctcei',-cd.  !t  miist  be 
observed,  that  a  defile  caijuui  be  ^^id  lo  be  p<tis>>cLl,  uitiil 
the  whole  troops  arc  through  it,  or,  at  least,  until  so 
many  are  placed,  and  in  such  order,  on  the  opposite 
side,  that  tbe  enemy  cidmn  prevent  tho  pamage  of  the 
whole. 

In  tho  ease  of  moat  defiles,  IIm  roada  are  already 

prepared.  But  rivers  have  generally  this  peculiarity, 
that  the  passage  must  first  be  prepared  by  throwing  a 
bridge  over  them,  «  tii  ii  is  commonly  a  bridge  of 
boatsor  pontoons.  But,  in  order  to  enable  us  to  throw 
over  those  bridges,  and  to  defend  thero,  it  ia  necessary 
l»  have  a  body  of  troops  oo  the  other  side.  And  ai^* 
in  eimoft  aV  cases,  the  fire  of  our  trUllecy,  and  some* 
times  even  of  our  small  arms,  can  reacb  the  opposiM 


♦Prince  Henry  of  Prasslii  gt»e  two  ezamp1«i  of  thi(  kind  in  one  yenr  (1739,)  hy  defeating  General  Vehia  at  Hoyetsverda, and' 
'  G4-roinii^t<-n  it  Dommitch.  Two  such  prosperous  events  often  give  the  superority  to  a  weaker  army,  and  compel  a  stiongea- 
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aide,  and  thus  cover  the  conslrucUoo  of  the  bridge^  the 
pass-ag;e,  and  the  deptoying  of  the  traopt,  •  river  mif 

ol'icn  be  passed,  bin  iDy  oilier  dcfil'.-  scl  I  im,  by  force. 

In  order  (o  effect  Uic  passi;y;i;  l1  u  wvcr  by  force,  it 
is  nece»ury, — 1.  That  wc  should  have  a  convenient 
situation  for  consiruciing  more  tban  one  bridge  ;  and 
hence  the  banic  should  neither  be  too  high  Dor  too  low. 
S.  That  we  should  btre  an  adirnitigedaa  poaitioD  for  the 
artilkiyi  and  alaot  if  poanbte,  for  the  amall  aniw»  lo 
that  they  may  have  a  cross  (ire  at  the  place  where  the 
brid(;e8  are  constructed.  The  heights,  therefore,  on 
the  side  from  which  we  arc  to  cross,  niu^t  be  more 
elevated  tiiiin  those  on  the  opposite  side  ;  at  the  [liace 
■where  the  bridges  ore  formed,  the  livqr  should  have 
a  bend  imrarda }  and  the  river  Uaelf  abould  not  be  too 
broad.  9.  Thmt  there  he  no  ncii  defiles  »  the  ether 
aide  of  the  river,  but  a  good  free  space  where  the  troops 
can  easily  form  under  their  fire,  and  then  proceed  to 
ttttack  the  encn\y. 

The  following  di&poi>ttlons  are  then  made  for  the 
passage.  I.  The  artillery  and  troops  are  stationed 
at  those  poinu  where  they  can  act  with  moat  effect 
upon  the  oppodte  side,  and,  if  poewble,  tfaef  ahoeid  be 
placed  behind  breast-workt.  3.  Troops  are  sent  over* 
partly  for  the  purpose  of  constructing;  the  bricige,  and 
partly  in  order  (o  throw  up  cntienclimonts  before  it, 
which  must  be  the  more  strongly  constructed  oiul  0(  - 
cupied,  the  less  wc  can  depend  upon  llic  cflTtcl  of  the 
fire,  from  our  o*h  »idc  for  protecting  the  entrench- 
ncnti  tite  bridge,  and  the  deploying  of  the  troops  on 
tiie  opposite  side.  Theae  troop*  must  get  over  by 
means  offords,  boats,  or  rafts.  In  lording,  the  cavalry 
generally  cross  ovtr,  cnrrying  the  infantry  behind  them. 
The  cavalry  remain  on  the  opixjsiic  side,  if  ihey  have 
nothing  to  apprehend  from  the  enemy's  fire,  and,  undtr 
the  firu  of  their  own  people,  keep  themselves  ready  to 
attack  all  that  approach  the  entrenchment  or  the  bridge 
itself.  As  soon  as  the  bridge,  and  the  worka  on  the 
opposite  aide  are  oompletcd,  the  troops  commence  the 
passage,  in  such  order  as  circumstances  require,  rapit'ly, 
but  without  too  much  haste.  The  order  dep(;RU&  iipou 
tlie  niiiiire  <>f  the  ground  If  the  country  be  level,  and 
favuumblc  for  cavalry  manccuvres,  the  horse  must  pass 
first,  in  order  to  corer  the  passage  of  the  infantry.  If 
it  be  necessary  to  occupy  an  advamageous  poution  with 
mrtWerft  a  corps  of  infantry,  with  a  brigade  of  the  park, 
tthea  the  lead.  The  sitaation  may  be  so  favourable  for 
the  passage,  that  the  troops,  as  soon  as  they  arrive  on  the 
other  side,  can  deploy  and  march  forwards  ;  it  frcqiit'tiUy 
happens,  however,  that  Ihey  must  first  place  themselves 
in  the  entrenchment,  and  gradually  advance  and  deploy 
as  they  receive  reinforcements.  4.  When  the  enemy 
perceives  that  the  passage  is  certain,  he  generally  re* 
tires.  1  f  he  doea  MK,  as  soon  as  the  re<|airit«  number  of 
troops  arrive,  he  mast  be  attacked  accordmg  to  the  na- 
ture of  the  ground  and  of  his  |ir  ,i:;nn;  and  lie  must 
be  beaten,  otherwise  we  shoul'l  I  u  n  a  most  perilous 
situation;  and  fhereforc  such  ap  v  iirc  must  never  be 
attempted  vrithon'  a  moral  certainty  of  being  able  to 
accomplish  it. 

In  order  to  effect  the  pssstge  of  a  river  by  itretR- 
gem,  it  is  necessary,  I.  To  ehoose  a  position  from 
whence  wr  can  speedily  reach  several  places  where  a 
passage  roay  be  accomplinhcd  ;  and  in  such  a  manner, 
that  Nvhrn  the  enemy  places  iii:ri  ,€lf  so  as  to  f)ppose  us 
at  some  of  these  points,  he  will  be  obliged  to  make  a 
£ir€uU  beibte  lie  can  reach  ihe  Mhera.  9.  Te  HMke  all 


kinds  of  feigned  diipoaitifliist  and  feigned  moireroenls, 
with  the  Whole  or  a  psrt  of  the  army,  in  order  to  mis. 
lead  him.  3.  Should  hoeiipose  ariy  part,  we  must  en- 
deavour to  send  over  a  corps  of  cavalry  and  iuliUitry, 
will)  the  articles  necessary  for  iorming  an  entrench- 
ment, at  such  places  where  tbey  can  best  effect  a  pas* 
sage.  4.  These  must  construct  bridges,  and  entrench 
thcmscltesaa  rapidly  aa  poaaibic,  and,  at  the  same  tim^ 
occupy,  as  &r  as  their  fore*  will  permit,  those  places 
from  which  the  dcbouche  can  be  covered.  5.  It  these 
measures  succeed,  the  army  pitpares  for  the  passage, 
and  the  support  of  the  corps.  6.  When  the  dispusiiioikB 
have  been  so  far  completed,  the  army  passes,  aiicr  having 
prcvioQsly  occupied  alt  those  points,  which  can  cover 
and  secure  the  passage  and  the  debotiche.  7.  As  the 
ttoops  artive,  they  must  be  ao  placed  aa  to  protect  the 
passage  of  the  rest,  and  to  secure  all  the  further  udvutu 
tages.  8.  Should  the  enemy,  notwithsiatiding,  stni  at- 
tempt to  dispute  the  passage,  our  niovenieiiis  must  de- 
pcuJ  upon  circumstances.  If  w«  arc  too  weak  lo  urive 
him  back,  we  must  stop  and  observe  his  motions, and 
make  ourdisposiiiooaaccordmgly,  vitber  to  continoe  tba 
passage,  should  he  aeglMt  tbe  proper  opponitnity,  or  to 
seenve  a  safe  retreat  lor  those  who  have  already  pasaed. 
In  the  latter  caae,  tbe  enterprise  has  failed,  aiHf  we  must 
attempt  it  in  some  other  niumcr.  But  if  wc  are  strong 
enough  to  bid  defiance  lo  the  cneinv ,  >vc  roust  eithcp 
prepare  to  receive  liis  attack,  if  our  position  be  a  strong- 
one  which  covers  ilic  passage;  or  ifthe  passage  cannot  be 
completed  without  driving  back  the  enemy,  we  must 
attack  him  without  besiutioa,  with  the  troops  which  hays 
got  over,  before  he  is  aware. 

In  the  cave  of  other  defiles,  the  dispositiotts  are  much 
the  same,  only  that,  in  gcnciul,  we  hMve  no  occasion  to 
be  detained  in  preparing  roads.  Almost  every  thing, 
therefore,  must  depend  upon  our  having  secured  the 
debouche;  which  must  be  done  by  throwing  forward 
a  corpa  to  take  poascaaion  of  some  tenable  phtce,  or 
good  positioo,  at  the  outlet  of  the  defile,  tt  this  has 
been  effected,  we  have  gained  every  thing.  But  the 
longer  the  defile,  and  the  more  difficult  the  roads 
through  it,  the  less  easy  wid  it  be  to  effect  this  ob- 
ject. Hence,  the  passage  of  this  description  of  cieliies 
is  considered  as  much  more  difficult  than  that  of  rivers  ; 
especially  if  tbe  enemy  has  fortified  the  passes,  be* 
cause  theae  must  first  be  forced,  and  then  the  deboncbo 
secured. 

In  opposing  the  passage  of  a  liver,  it  is  presupposed 
that  the  enemy  can  find  no  points  at  which  he  can  elTect 
the  passage  by  force,  or,  at  least,  that  iic  has  not  iho 
superiority  necessary  to  enable  him  to  accomplish  that 
objeci.  The  following  are  the  general  dispositions  for 
preventing  the  passage  of  a  river.  1.  We  must  break 
down  all  the  bridgea  in  the  neighbourhood,  and  destroy 
an  the  fords,  and  seenre  all  the  boats  and  vessels  above 
andtirliju,  "ii-,  f.irns  wi  r  ,;i  reach.  Should  any  hiidgo 
be  kl;  buiiiliiig,  ii  snuijC  Lc  snfncicnily  secured  by  a 
strong  entrenchment,  or  tetr  de-ficnt.  2  We  must 
occupy  all  those  posts  from  whence  we  can  ooiain  in* 
tclligence  of  the  enemy's  movements,  and  at  the  same 
time  obstruct  his  passage.  3.  If  we  have  sufiicient  lime 
and  means,  we  should  throw  tip  entrenchments  at  all 
important  points  which  command  the  prissage,  in  order 
to  occupy  them  as  soon  as  we  learn  that  tiie  cJiemy  in- 
tends to  pass  at  that  place.  These  entrenchments  must 
be  so  situated,  that  if  tite  enemy  bad  aoddeoly  occupied 
thcffl,  we  abottld  sUll  be  able  to  drive  him  oat  Allet 
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these  preparatory  disposition?,  wc  may  adopt  one  of  two 
plans.  In  ihc  first  place,  we  n»i»y  lake  a  position  on  the 
rtvcr,  opposite  to  the  enemy,  and  follow  all  liia  motions 
•with  the  whole  or  a  part  of  the  army,  in  order  to  oppwM: 
Us  iMuaice  at  every  point.  Or^  aecondly,  we  may  take 
•  poailiion  with  tiie  wbolo  nmft  not  quite  cUwo  to  tlie 
Tlver,bm  at  a  dktaneeto  be  determiMd  by  ita  courM) 
-ivhirh  will  enable  us  to  arrive  at  any  point  where  the 
ci  f  III  ',  might  attempt  to  pass,  before  he  can  accomplUb 
lii^  c  jjcct.  The  country  on  and  about  the  river  must 
b«  atrongly  occupied  with  poatti,  in  order  to  obtain  cariy 
ftMeHigeBCe  of  every  one  of  the  enemy's  motions.  As 
-aeon  m  vene  neured  tiiit  the  enemy  ia  aerioualy  at* 
lemptinif  the  |Nnaage  nt  eoT  pu^vlar  point,  we  tamtt 
march  thither,  and  attacii  all  that  have  already  crossed, 
or  destroy  the  bridf^es,  or  at  least  prevent  him  from  per* 
severing  in  the  enterprise,  if  we  can  do  nothing  more. 
We  must  beware,  liowever,  of  allowing  ourselves  to 
be  drawn  too  rapidly  to  any  one  point,  as  the  enemy  might 
tbcD  really  effect  the  peaiage  at  aome  other  place.  So 
kof  ae  we  ere  in  a  Mate  of  ancenainty,  we  should  merely 
hold  ourselves  in  readineaa  te  iMUCb,  or  send  a  corpa 
in  advance,  for  the  purpose  ef  tAmructing  the  opera- 
tions of  the  enemy.  The  advantage  of  this  iuc.L  jJ  of 
tl«feiiding  a  river  consists  in  this,  that  the  ui  ui)  ij  ik^: 
separated  in  consetjucnce  of  the  passage  of  the  enemy, 
nor  receives  any  serious  l>low,  uor  is  forced  to  expose  a 
Meat  part  of  its  parallel,  in  order  to  unite  at  a  great 
diataitce  behind.  ThareiaatiUa  third  metbodof  de> 
Ibndihg  the  passage  of  a  ritrer,  but  which  can  onty  be 
employed  by  an  army  which  is  nearly  e<jual  rn  •hat  of 
the  enemy,  when  the  course  of  the  river  docs  not  admit 
of  our  adopting  the  second  method,  in  consctjuence  of 
the  river  preaeDiing  a  convex  bend  to  the  defending 
party.    Thianaethod  is,  to  pass  the  river  ourselves,  to 

take  up  a  atraog  potilkNi  ckwe  to  the  eoemy,  and  tiien 
hold  ouraelTea  in  readhMis  le  beat  tAm  while  be  ia  eB> 

gaged  in  Ihc  passage.  Bold  as  this  method  may  appear, 
there  is  no  doubt  that  it  may  be  attended  with  singular 
success  under  proper  precautions.  In  all  ctuL  rprises  of 
this  nature,  indeed,  especially  where  troops  can  only  be 
brought  successively  into  action,  much  will  always  de- 
pend upon  activity*  boldness,  and  decision;  and  the 
fcrtumte  iaaee  wnl.  generally  be  determined  by  the 
first  attack.  When  the  leading  colnmna  have  ereeaed 
a  bridge,  or  penetrated  through  a  defile,  and  have 
maititained  their  ground  until  tiie  army  is  come  up  and 
enabled  lo  support  them,  the  success  of  the  event  is 
-determined.  Hence,  it  is  always  of  essential  importance 
to  preveai  the  deployment  of  tiie  leading  columns; 
not  a  momeot  nnst  be  lost  in  charging  them  ;  the  least 
healmion  may  produce  irretrievable  ruin.  The  attack 
being  reiolved  upon,  it  must  be  made  with  impetoosiiy, 
because,  should  it  be  irpulscd,  there CBOfaa little hopeof 
makings  second  more  successful. 

The  defence  of  all  u'lici  oiiilt^  may  also  be  conduct- 
ed according  to  ail  the  three  methods  above  described  : 
and  the  two  first  always  depend  upon  preventing  the 
dtiotulu.  But  in  the  case  of  theae  other  deilea,  another 
method  Btiil  remains ;  which  it,  to  eitablith  ooraelvea 
wiihin  tlvem,  by  mean-  i  f  foi tresses  or  rcJoubts.  If 
such  posts  cannot  be  tun.eil,  or  when  placed  on  bills,  il 
they  are  not  commanded  by  higher  eminences,  they 
render  tlM  passage  of  the  defile  impossible.  In  establish- 
ing each  posts,  therefore,  we  must  have  these  circum- 
jrtaoaaa  particularly  io  view*  and  alio  to  iteep  the  road 
i^^^oompletely  under  their  ftrev 


The  passage  ot  a  river  or  ollicr  dcHic,  with  !!ie  view 
of  placing  it  between  us  and  the  enemy,  is,  on  this  ac- 
courit,  a  matter  of  clifTiculty,  because  there  is  a  jicrtod 
at  wnich  the  army  is  divided,  and  the  caemy  cao  at- 
Uck.  it  at  the  greateat  posaible  advantage.  In  anch  a 
case,  we  may  either  conceal  oar  inmitioti,  or  we  must 
effect  it  in  the  face  of  the  enemy.  The  following  are 
the  general  rules  applicable  to  both  cases,  h  All  the 
''^gKS'KC,  heavy  anilleiy,  and  A\  the  caniuqcs  that  can 
be  dispensed  with,  shou  l  v:i  t  far  before  us,  to 
some  secure  place.  3.  A  strong  position  should  bo 
taken  close  to  the  river ;  and  the  more  close,  if  we  can 
conceal  the  time  only,  and  not  the  phce  where  the 
paaMge  ia  to  be  elibcted{  bat,  at  all  eventa,  to  each  a 
OMmier  that  we  may  be  able  to  march  upon  several 
points  of  it.  3.  Behind  this  position,  bridges  should 
be  thrown,  shortly  before  the  march,  and  secretly,  if 
wc  wish  to  conceal  the  place;  but  otherwise,  at  the 
most  coBvt-nient  points,  and  without  any  attempt  to  — 
conceal  our  intentions.  4.  If  there  be  posiitona  on  the 
opposite  bank  of  the  river  which  can  cover  the  passage, 
tbey  ehould  be  oocvpied  with  troopa  and  artillery,  and 
strengthened,  if  necessary,  by  redatibts.  S.  The  pas* 
"ngc  should  be  made  in  a  continued  and  oi-dcrly  man- 
i.ci,  but  without  huriy,  until  all  have  passed,  except 
the  detachment  which  is  destined  to  break  down  the 
bridges,  and  which  must  afterwards  pass  over  in  boats. 
6.  In  case  of  being  attacked  by  the  cncn^y,  we  must 
make  a  proper  uae  of  all  the  means  of  defence  which 
we  have  prepared,  without  engaging  with  him  farther 
than  is  necessary  to  ?ccu'^c  the  passage.  Besides,  we 
roust  endeavour,  in  liic  lust  case,  to  seise  the  first  fa- 
vourable moment  to  effect  the  passage,  and,  if  possible, 
to  deceive  the  enemy  by  fallacious  movements,  with 
respect  lo  the  real  point.  When  this  cannot  be  done, 
we  ahould  endeavour  to  oooceal  the  time,  by  breekiog 
ap  daring  the  night,  or  is  the  midst  of  a  thick  fog,  a 
storm,  fcc.  and  employing  all  kinds  of  warlike  strata- 
gems. Notwithstanding  all  these  precautions,  we  must 
not  neglect  to  lake  every  measure  for  secui'  l;  i:  •  pas- 
sai^e  against  accidents.  The  rear  guard  must  occupy 
all  the  posts  that  can  cover  and  protect  it,  and  all  miiaC 
be  prepared  to  assist  it,  in  case  of  necessity. 

When  il  is  i>ot  possible  to  conceal  from  the  enemy 
either  the  place  or  the  time  of  the  passage,  and  he  has 
it  in  his  power  lo  attack  us  at  any  time,  it  will  be  ne- 
ceesary  to  adopt  the  additional  precaution  of  ctitrencb« 
jog  ourselves  in  several  lines,  so  that  w  hen  the  army 
has  bcecn  weakened  by  the  passage  iS  n  part,  the  rest 
may  not  have  too  catcnsivc  a  line  of  tkli  ncc.  No- 
thing should  be  neglected  tliat  can  tend  to  conceal  the 
retreat.  In  the  case  of  other  defiles  besides  livcrs, 
there  is  little  difference  in  the  dispositions,  except  that 
the  precautions  employed  to  cover  the  passage  at  the 
oppiMiile  side  are  iinaecesiaiy,  and  all  our  attention, 
tbcrefbra,  moat  he  luraed  to  the  rear  guard,  which  can 
only  be  akiwl^  micGOured. 

It  Is  unnecessary  for  us  lo  eay  any  thing  of  the 
means  of  passing  a  defile,  when  the  enemy  is  master  of 

I  r  ih  sides,  and  the  army,  iti  attemptinp;  the  passa^-c, 
must  cut  its  way  through  ;  because  this  is  quite  a  des- 
perate Situation,  out  of  which  it  is  almost  impossible  to 
extricate  ourselves,  and  into  which  tio  (general  can  fall, 
without  gross  errors  and  incapacity.  In  such  a  case, 
we  ahould  have  to  contend  with  the  twofold  difficulties 
ef  a  retreati  and  tk«  forcible  passage  of  a  defile.  Snc' 
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•cesB  ID  such  a  caw  mmt  be  iserUMM]  to  good  fimunoi 

lOd  not  to  good  conduct. 

tn  order  to  prevent  the  retreat  through  a  clcTile,  it 
is  neccMary,  I.  That  we  &houltl  be  vijjfiUni,  to  prevent 
the  enemy  IVoin  cffcctint;  the  passage  -letictly  2.  Tliat 
we  iiave  an  accurate  knowledge  ot  (he  cncniy's  stlua- 
don,  that  we  nuf  regohte  oar  project  of  attack  ac- 
cordinglfs  and  cany  it  into  execution  betore  he  hai 
time  to  effect  hit  object;  tor  which  purpote  we  must 
drive  him  as  close  to  the  river  as  possible,  in  order  that 
liC  may  not  he  ahle  to  conceal  Trom  ys  the  |>uint  where 
be  means  to  pass.  5.  That  we  should  make  such  dis- 
poiUions  as  will  ciiaUle  us  to  make  an  attack  every 
momonti  eapccially  during  the  night,  by  keeping  the 
tmoptf  cwnift  in^trji  and  ariiilery,  coostAntlj  io  teaidi< 

IKM. 

Sect.  VI II.    0/  Baltlet. 

A  combat  between  two  entire  armies  is  called  a  bat- 
tle; when  a  part  only  of  the  one  army  is  engaged 
with  a  part  of  the  other,  it  is  called  ao  action,  it  i» 
not  necessary  fin*  VM,  however,  to  mak«  ai^  aoeh  dis* 
tinctlon  here,  aa  the  diapeaitioD  and  amngcmenia 
both  are  the  same,  and  the  number  of  the  combatanta 
makes  the  whole  dilTcicncc.  si       only  observe, 

that  one  is  more  easily  induced  iu  iiik  action  than  a 
battle,  because  the  former  is  not  so  decisive. 

Io  this  section,  wc  propose  to  consider  the  reasons 
ivbicb  alKHllId  induce  us  to  give  or  refuse  battle ;  the 
arraiwementB  for  baitloi  ioclydiog  the  order  of  march 
and  dlapoaition  of  the  troopai  the  diffeieot  modea  of 
attack  and  dafimGOf  and  the  oeoKqucncea  of  victorj  aod 

defeat. 

It  is  a  general  rule,  that  we  should  never  give  bat- 
tle, unless  when  we  have  no  other  means  of  attaining 
our  object ;  or  when  we  have  nuch  to  gain,  and  little 
to  toae  by  it.  The  foUowing  are  aome  of  the  principal 
reaaona  whieb  should  indttee  veto  give  battle.  I.  To 
relieve  some  important  place.  3.  To  enable  us  to  be- 
siei;e  some  important  place  belonging  to  the  enemy. 
3  To  cover  a  scigc  which  has  been  already  commenced. 
4.  To  drive  the  enemy  out  of  a  country,  or,  5.  To  de- 
fend a  country  against  him.  6.  To  deprive  the  enemy 
of  an  ally;  or,  7.  To  induce  an  alliance  with  others. 
8.  When  the  army  is  on  the  point  of  getting  into  an 
awkwafd  Ntuatloor  from  which  It  can  onkr  be  saved 
by  a  aaeeesaftil  battle.  9.  If  we  Ibreaee,  that  If  we  do 
not  >;ive  battle  now,  a  period  will  cornc,  in  which  we 
shall  he  compelled  to  do  it  under  much  more  unfavour- 
able circumstances.  10.  When  wc  perceive,  from  the 
aituatioo  of  the  enemy,  or  from  some  errors  which  be 
h«a  committed,  that  tre  iiave  it  in  wr  power  to  beat 
him. 

To  avoid  a  battle  la  to  place  ouraelvea  In  auch  a 

situation  as  to  make  it  impossible,  or  at  least  very  dan- 
gcruus  for  the  enemy  to  attack  us.  Wc  act  in  ihts 
manner,  1.  When  it  is  more  probable  that  wc  shall  lose 
than  that  we  shall  gain  the  battle.  I'oi*  instance,  if 
our  iroopa  are  not  in  a  good  state  of  discipline ;  if  we 
are  poated  on  grouad  which  ia  not  adapted  to  the  kind 
of  troopa  of  which  oor  army  conalata ;  if  we  ara  weaker 
than  the  enemy,  or  if  the  enemy  has  taken  a  very 
strong;  position.  2.  If  we  foresee  a  future  opportunity 
of  t;ivini<  battle  in  more  fjvouraldc  citcumstances ;  as, 
for  example,  when  we  expect  a  reinforcement  our> 
selves,  or  that  the  eaemf '»  urc*  will  be  diminiaiied » 


or  that  the  enemy  will  be  obliged  to  take  up  a  bad 
position.  3.  If,  in  general,  we  can  expect  less  advan- 
ta^;c  from  gaining  the  battle,  than  wc  should  suffer  in- 
jury by  losing  it;  as,  when  the  enemy's  funrcttties  arc 
in  a  tjeitcr  sutc  of  defence  than  our  own;  when  every 
step  which  be  makes  in  advance  is  laborious  and  «>• 
pensivei  while  a  successful  battle  would  lay  every 
thiag  epen  to  him;  when  his  retreat  is  easy,  while 
oars  is  dangerous ;  or  when,  by  a  defeat,  we  should 
be  deprived  of  o!  r  rr*  nurces,  while  the  enemy  would 
still  retain  his.  4.  iu  all  cases  where  wc  can  attain  our 
object  without  a  battle. 

When  we  have  resolved  upon  a  battle,  we  n^ust  en- 
deavour to  give  it  under  the  moat  fikveurable  ciicmii* 
Btancea.  For  esaroplc»  wheo  the  enemy  are  inferior  to 
us  i  when  his  tteops  are  dltcooraged,  and  in  bad  or- 
der;  when  his  generals  arc  not  a$^reer!,  or  when  wo 
have  an  understanding  with  one  of  them  ;  when  ihe 
enemy  is  placed  in  a  bad  position,  or  when  he  is  ill 
encamped  or  entrenched  m  a  position  which  is.  Other- 
wise Rood;  when  he  is  ill  provided  against  aii  unex- 
pected aiuck,  whether  in  bit  camp^  or  eo  the  march  i 
or  when  hie  retreat  la  dSflcelt»  aod  oers  easy. 

When  an  army  la  dealroua  of  giving  battle,  it  ad- 
vances towards  the  other  in  order  to  attack  it ;  but  if 
it  wishes  to  avoid  a  Ivii^Ic,  it  selects  a  position,  which 
must  be  the  stronger,  ihe  more  reason  it  has  to  avoid  an 
engagement,  and  there  awaits  the  attack  of  the  enemy. 
Jt  is  possildt ,  however,  that  both  parties  may  be  equally 
desirous  of  giving  battle,  and  tbetelere  advancei  and 
atuck  each  other  wherever  they  meet ;  Wt  the  army  that 
wishea  a  battle  may  await  the  attack.  In  the  latter  case, 
the  army  takes  a  strong  position,  from  which  the  ene- 
my must  expel  it,  without  bcinj;  able  to  do  so  without, 
a  battle. 

In  »  battle  there  are  three  things  to  be  considered, 
each  of  them  in  a  double  relation,  viz*  tO  the  attacking 
and  defeuding  party.  Tbeae  arot  the  arraitgementa  for 
battle^  the  battle  itaelf,  md  the  parsuit  aod  retreat. 

Among  the  arrangements  for  a  battle  some  are  com« 
mon  to  both  parties  ;  some  are  peculiar  to  the  attack-  - 
ing,  and  some  to  the  dcfendinjj  par'y-  The  following 
are  those  which  are  common  to  both  parties.  1.  Every 
disposition  must  be  made  to  render  a  victory  as  profita- 
ble aa  possible,  and  to  diminish,  as  much  as  we  caot 
the  evil  consequences  of  a  defeat.  3.  The  ama  must 
be  accurately  inspected.  9.  We  muat  have  a  au0i> 
cient  supply  of  ammunition,  aitd  take  care  that  it  be 
not  wanting  at  any  place  where  it  may  be  necessary. 
4.  We  must  i;ct  rid  of  all  tlic  bacjf»a;ge.  $.  We  must 
endeavour  by  all  means  to  inspire  the  troops  with 
courage  and  confidence.  6.  The  troops  must  be  pre< 
viously  allowed  to  lake  suCBcient  rest  and  loud.  7» 
We  muat  have  a  aufficient  supply  of  aiedicines»  bandages, 
and  surgeons. 

The  arrangements  to  be  made  by  the  aiiackinj;  par- 
ty must  be  regulated,  in  a  great  degree,  according  to 
the  measures  adopted  by  ilic  defending  army ;  we 
shall  therefore  speak  of  the  latter  first.  1.  A  good  field 
of  battle  must  be  chosen,  where  we  are  to  await  the 
enemy's  attack.  The  field  must  be  adapted  to  tiie 
number  and  deeeriptioo  of  our  troops ;  bendes  prc* 
senting  obstacles  to  the  assailants,  it  should  aflTord  us 
the  means  of  following  up  a  victory  ;  it  should  admit 
of  such  maiucuvres,  as,  in  case  of  our  being  compelled 
to  retire,  will  prevent  a  total  and  ruinous  defeat ;  and, 
at  all  events,  it  abould  affont  im  the  meaiis  of  •  nfe 
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VMreat.     For  this  reason,  positions  witii  strong  pro-  whole  extent.  Tliis  ii  tl.c  case  in  Urge  plains,  and  sucli 

jeednf  •Dg'lMt  or  with  de&les,  especially  a  nvcr,  in  the  ground,  therefore,  h  nought  by  two  armicii,  who  arc  de- 

iMrt  milU  be  cmfiilljr  avoidedi  because  the  loss  of  a  sirous  of  coming  to  a  deciuve  aclioo.  2.  There  may  be 

bettte  fn  such  situatlont  muat  be  abwitttielf  ruinoaa.  an  ciSttacle  before  the  front,  which  must  first  be  aur- 

2.  HaviiiL:  chosen  our  field  of  battle,  we  must  endca-  mounted.    3.  The  position  may  be  such  that  we  can 

vour      make  the  best  use  of  the  advantages  which  it  only  attack  ccit.iin  purls  oi  the  Ijoiit.    4.   l  iie  enemy 

affords;  our   tr,.;  [iy  und  infantry  must  be   posted  iti  may  be  placed  behind  cn't cnchnients. 
such  situations  where  they  can  best  act,  and  mutually       In  a  caae  where  it  is  in  our  power  to  attack  the  whole 

support  each  other;  the  artlHery,  in  particular,  must  of  the  enemif's  tront,  those  who  are  skilled  in  military 

be  .placed  «o  aa  to  prodyce  the  moct  decisive  effect,  acleoce  notice  aeverai  modea  of  attack*  or  orders  oi' 

S.  An  the  poata  to  fronts  which  are  calculated  to  ob-  battle.   I.  To  attack  the  whole  of  the  eiMmy'a  front 

struct  or  break  the  attack  of  the  cnemyi  or  cover  a  with  the  whole  of  our  own.    3.  To  throw  forward  one 

flank,  should  he  attempt  to  turn  our  position,  (such  as  of  our  wings,  with  the  view  of  attacking  the  opposite 

houses,  villages,  hei^jlus,  &c.)  must  be  rendered  as  wing  cf  the  enemy.    3.  To  throw  forward  both  wini^s, 

strong  as  possible,  and  occupied  by  the  proper  dcscrip-  in  order  to  attack  both  of  the  enemy's  wings,  and  keep 

tion  of  troops,  in  order  to  produce  llic  expected  advan-  back  tlie  centre.    4.  To  advance  the  centre,  and  keep 

tage,  and  to  present  a  pOWerfiU  resistance  to  the  enc-  back  the  wings.    The  first  is  very  rarely  employed  with 

my's  attack.   The  poaaeMkm  of  viUages,  io  front,  our  large  armies  in  modern  limes,  and  can  only  ukc 

provided  thej  ire  at  a  proper  distance  to  be  aiiMaiaed>  place  with  amall  corps,  h  U  never  adviaable,  unleaa 

IS  one  of  the  most  advantageous  drcumaiancea  that  we  chaae  to  place  cverf  things  at  hazard.   The  second 

can  occur  in  a  field  of  battle;  but  all  the  advantages  Is  universally  acknowledged  to  hr  t^c  V,:  t  mode  of  at- 

are  lost  and  turn  against   you,  if   you  do  not  sustain  tack,  because  it  enables  us  to  conceniravt  our  force  up- 

them.    Village;,  when  situated  as  above  described,  unci  on  the  point  of  attack;  and,  by  employing  it,  we  risic 

properly  occupied  and  sustained,  arc  so  vtry  advanta-  less  io  case  of  a  retreat,  because  the  army  can  easily  be 

gcoas,  that  a  general  will  seldom  chute  to  attack  them,  coveixd  by  the  xefitsed  wing.  The  third  mode  la  only 

but  wUl  rather . mask  tbemt and  set  them  on  fire  with  emplojrod  when  we  wish  to  outflanlt  the  enemy;  or} 

howitiers,  and  chase  some  other  point  of  ettaekt  when  our  wings  cooaiat  of  cavalry,  who  commence  the 

ivhich,  thouj^h  in  appearance  less  proper,  will,  gene-  attack  by  overwhelming  every  thing  opposed  to  them, 

rally  speaking,  succeed  better.*    4.  All  the  generals  in  order  to  fall  upon  the  flanks  of  the  enemy.  The 

must  be  well  instructed  with  regard  to  the  nature  of  fourth  mode  is  bad,because  every  projecting  angle  in  a 

the  position,  ei>pecially  that  part  of  it,  the  defence  of  position  is  a  weak  point,  and  in  this  mode  there  would  be 

which  is  committed  to  them,  and  also  with  regard  to  two  such  angles.    It  can  only  be  employed,  therefore, 

their  conduct  in  every  event  that  can  be  anticipated,  when  we  have  to  atuck  the  enemy  under  circumstances 

and  how  they  are  to  give  and  receive  assistance.  These,  in  which  we  arc  apprehensive  of  being  outflanked]  if 

agsini  must  give  similar  inatruetiona  to  the  offlcera  under  the  wings  should  leave  their  leaning  points  {  far  eX' 

their  command.  ample,  if,  on  passing  a  river,  we  were  obliged  to  drive 

The  attacking  army   endeavours  to  obtain,  by  all  off  the  tncmy,  wiihoui  permitting  the  wings  to  leave 

Tneans,  the  most  accurate    knowledge  of   the  disposi-  the  a/i/iui  of  the  river.    All  attacks,  in  which  pans  of 

lions  of  the  enemy.    If  his  position  be  found  very  ad.  the  army  advance,  and  oiliers   remain  behind,  thus 

vantageous,  we  must  endeavour  to  entice  him  Irom  it,  forming  an  oblique  line,  arc  best  made,  on  the  part  of 

or  cause  him  to  weaken  himself  by  detachments.    For  the  infantry,  en  tchrlon  ;  the  cavallj)  00  tbeother  bandi 

the  art  of  a  generaU  when  be  is  desiroua  of  giving  bat-  ruah  out  of  the  line,  and  make  a  separate  attack,  anp. 

tic,  eoosiatsln  enticing  the  enemy  to  ground  where  he  ported  by  the  infiint^.  But  we  shall  have  occasion,  by 

can  fight  with  advantage  ;  but,  at  the  same  time,  he  and  by,  to  expUin  more  particularly  tbo  vwiotti  orders 

must  lake  care  not  to  lose  in  maoceuvring,  the  proper  of  attack. 

moment  of  attack.    If  the  ground  be  deiermmcd  upon.       If  it  be  necessary,  before  proceeding  to  the  attack,  to 

the  army  marches  to  it  in  several  columns ;  the  gcne>  make  ourselves  masters  of  some  obstacle  in  front,  wo 

ml  being  cotmrionly  with  the  advanced  guard,  for  the  must  examine  wherein  the  obstacle  consists;  whether 

purpose  of  reconnoitring  the  position  and  arrange-  we  cannot  get  round  it,  or  how  we  can  rapidly  aurmount 

menta  of  the  enemy.  This  position  may  ba  of  a  four-  it.  Such  obstacles  may  be  of  two  lunda;  I.  Such  as 

fold  nature.  I .  The  front  of  the  position  may  present  no  from  their  nature  obstruct  the  approach.    2  Such  as 

advantages  to  any  part,  and  may  be  attacked  along  fts  are  occupied  with  troops,  and,  by  the  fire  from  them, 

*  We  have  a  fine  eaample  of  this  given  by  tlie  celebrated  Marlborough,  at  the  tWmout  l»tt!e  of  Hochstea<l  or  illenlieim.  iiis  L.oni- 
«hi|>h«d  attadied  several  times  the  vUlsie  of  Oberklaw,  but  was  each  time  repulitcil  wtlb  great  loas.  He  aftcrwatida,  veiy  Judiciaasly, 
havinK  a  body  of  in&ntry  to  nask  IM  vlllagea,  advanced,  and  broke  tlie  enemy'a  line,  and  tbna  gained  the  iialtle.  The  Preneh 
had  garnUhed  alt  the  vilkges  bdbre  their  front,  parucularly  Ofcerkktv  and  Bttahena,  wkh  a  pvadigwus  qwandty  af  Infatry,  expect, 
ing  that  the  generals  of  the  alltes  would  attack  them,  and  by  m  menns  presume  to  advance  and  leave  them  behinilt  bot  they  were 
diiuipointed.  and  beaten,  with  the  loas  of  all  their  infantiy  posted  in  the  villages. 

Henee  Jomini  lays  down  the  following  rn\es  respecting  poaUkmi  of  this  ileKrintion.  1.  That  an  army,  poited  behind  villages,  mutt 
protect  its  front  by  occupying  them.  2.  That  for  this  purpose,  sonic  battalions  of  infamrv,  fumlshrd  wtih  .irtillery,  must  be  employed. 
3.  That  the  army  mnat  be  drawn  up  at  a  convenient  distance  in  rear,  so  aa  to  sustain  and  be  suataincci  hy  tHom  ;  and  preserve  the  means 
of  witiulmwiii^'ihe  tniopi,  in  rase  the  enemy  aliould  threaten  to  cut  them  off*,  by  suocesatu!  movemcDtaiii  another  point.  4-  That  from 
the  dai.grrof  bcin);  iiinu'ilin -luch  ]>o!,ts,  and  the  nature  of  their  dcreove,  wdy  ametlenie  quaiidtf  of  hdkiitryisfeqiiifed;  and  that 

too  much  impi'rtancc  ought  not  to  be  attactserf  to  their  prenerviitiun. 

Thesr  111-  '1  arc  justified  by  the  e\eiit  of  h<  >  i  i.iI  battles,  and  in  particuUr  l>y  lh:it  alinve  n:imeil.  Mix]  the  Fn-rtch  general* 
withdrawn  the  jirreu'.rr  part  of  their  infanuy  fnuii  lllcnheim  nml  OberkUw,  when  they  perceive<l  that  tlieir  line  nraa  threateneil 
upon  anothi  r  point,  'hey  might  have  brouglil  them  act  upon  the  flank  of  the  assailantj,  and  probably  have  gained  the  victOiy. 
Admitting  they  bad  ftiU  been  defeated,  they  would  not  hAvc  lost  twenty  battalions  prisoiieni  in  these  villages. 

Vei.  XIII.  PaaT  I.  R  r 
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prevent  iiic  attack,  because  vrc  shouid  be  compelled  to 
present  a  llaitk  to  them;  such  as  villages,  heights,  &c. 
if  tbc  obtUclcs  are  of  the  first  kind,  we  mustcndc«TOUr 
1.  To  force  the  encmf  to  leave  bit  potlttotti  bj  a  rapid 
movement  toward*  hie  flank  or  rear,  by  which  means 
Ave  maf  be  enabled  to  avoid  or  surmount  the  obstacle  ; 
■J.  It  If. at  be  impossible,  we  sbou'.d  endeavour  to  disco- 
ver isomc  place,  witich,  either  from  the  nature  of  the 
ground,  or  the  want  of  prudence  on  the  pan  of  (he 
eocmf,  is  not  exposed  to  hta  fire  ;  3.  We  should  examine 
vbetbcr,  from  some  point,  we  may  not  be  able  to  bring 
ftioperiorfire  to  bear  upon  him,  ami  thus  aitenee  his 
fire  at  those  points  whore  our  pun^a^c  is  obstructed. 
At  all  cver>ts,  oui  tnxips  miisi  be  siipiilicd  with  all  lliat 
is  necfcbsafy  lof  loniiiiig  a  ro.ul-  over  the  obstacle  ;  in- 
deed more  than  cue  lojil  sliould  he  prciiarcci,  and  the 
breaking  ofl'and  deploying  ouj^bt  to  be  pcrtormed  in 
good  order,  and  with  rapidity.  In  the  case  of  ub- 
sladea  of  the  second  kindi  we  should,  1.  Endeavour,  by 
an  oblique  atuck  on  the  flank  or  rear  of  the  enemy,  to 
relieve  our?c!vcs  from  the  necessity  of  attacking  the 
obstacle  ilavif;  2.  It  iltat  be  not  piaciiciiblc,  wc  must 
endeavour  to  pave  a  way  for  ouislIvcs  liy  artillery;  in 
-which  case,  howitzers,  used  against  villages  and  en- 
trenchments, will  be  of  great  service ;  3.  We  must 
make  an  attack  upon  them,  according  to  the  nature  of 
the  drcuOMtaBcea,  aof^ported  by  the  whole  anof. 

If  we  can  oiilf  get  at  the  enemy  at  certain  points, 
where  we  are  sure  that  he  has  concentrated  his  whole 
force,  wc  must  cndeuvmir  to  asccitain  the  number, 
situation,  and  nature  of  tlirse  points  ;  whtllicr  some 
of  them  iTiiy  not  ba>c  bv.cu  nr-^lccted,  and  ssliicb  of 
them  have  Uic  wtakc&t  fire  i  whether  we  may  not  be 
•hie  to  draw  off*  his  attentbui  llrom  some  of  them,  by 
filte  attache  or  otherwise ;  or  whether,  bjr  means  of 
batteriea  well  phced,  we  may  not  be  aMe  to  silence  hn 
fire  on  the  points  of  attack.  Our  dispositions  iiiust  I»c 
made  accordingly,  and  wc  nmsi  tictcrminc  the  number 
of  attacks,  and  tlie  liiiic  at  which  cacli  is  to  be  made  ; 
the  number  of  troops  to  be  employed,  with  the  order  in 
-which  they  are  to  attack,  as  well  as  the  position  of  the 
troops  which  are  to  sustain  each  attack}  as  also,  what 
IS  to  bo  done  after  a  suceeatfiit  or  VDSoooesafal  attack, 
and  how  a  frlse  attack,  which  baa  made  good  progresa, 
may  be  sustained. 

The  followiiij^  (Ii»p05ition5  arc  necessary  in  the  at- 
tack oi  an  entrenched  camp.  In  the  first  place,  nvc 
inust  examine  the  whole  entrenchment,  in  order  to  find 
out  its  weak  part*.  These  mav  have  been  occasioned 
by  tho  hiult  of  the  enemy  ;  as,  for  example,  when  the 
fiankaarc  not  secured  ;  when,  at  some  points,  the  worlu 
are  not  complete,  of  a  weak  profile,  or  are  soconitmct- 
ed,  that  we  can  approach  ilicm  without  l)cin(,'  exposed 
to  their  fire;  or  the  weakness  may  be  occasioned  by 
the  nature  of  the  ground.  It  i^  also  necessary  to  as- 
certain the  means  which  the  enemy  possesses  wuhiji 
Ilia  ebtrenehments,  to  renew  the  contest,  or  to  make  a 
good  retreat.  In  the  second  place,  having  anfficiently 
mresl^Bated  these  matters,  we  proceed  to  make  our 
dispositions  for  the  attack.  These  coniist,  t.  In  de- 
termining the  number  of  attacks,  false  and  real,  with 
the  lime  at  which  they  arc  to  be  made  ;  the  number  of 
the  troops,  their  order,  &c.  as  above.  2.  The  troops 
mutt  bo  Mipplied  wUh  all  tbbgs  aecessaiy  fiir  the  ae> 


complishment  of  their  purpose,  such  as  hurdles  or  fas- 
cines, if  there  are  wolf-holes,*  or  marshy  places  to  be 

Gssed,  or  ditches  to  be  fiUed  up,  and  axes,  when  pai- 
adcs,  tec.  are  to  be  attacked.  3.  Wc  must  deter* 

mine  the  signals,  and  the  time  of  the  several  attacks. 
With  regard  to  the  latter,  we  may  observe,  that  night 
attacks  have  the  following  advantages:  We  can  the 
more  tasily  surprise  and  alarm  the  enemy  ;  while  wc 
conceal  our  own  dispositions,  and  have  little  or  no- 
thing to  apprehend  from  his  fire  until  we  come  up 
to  the  entrenchment.  But  this  mode  of  attack  has  like- 
wise great  disadvantagea:  the  coliimDt  mqr  easily  lose 
their  way,  and  mii4  the  time  and  place  of  attack ;  we 
must  dread  '.ii!  iiiM  .t  dangerous  kind  of  uLfeiice,  by  the 
enemy  mouiitii){j  the  breast-woik,  and  prevciuiiig  us 
from  cimibing  up.  The  troops  car-.noi  be  ki  i)i  togi  tlicr 
at  night;  many  remain  behind;  and  terror  and  disor* 
der  spread  as  easily  among  the  assailants  as  among  the 
defenders.  In  a  night  attack  we  lose  the  advantage 
which  might  be  expected  from  a  previous  cannonade  on 
the  enemy's  works;  and  even  if  we  should  succeed  in 
penetrating  the  works,  it  is  probable  that  wc  may  not 
be  able  to  tollow  up  our  advuii'.a.i;e,  ati  l  to  render  it  de- 
cisive. On  account  of  these  disadvantages,  most  at- 
tacks on  entrenchments  are  made  by  day.  In  gcneml, 
we  would  recommend  the  following  rules  as  the  safest 
with  respect  to  the  time  ef  attack.  A  night  atmck 
should  be  made  only  when  we  expect  to  take  the  ene- 
my by  surprise ;  or  when  he  hsa  bad,  discouraged,  or 
ill>dispQ!ied  troops.  It  is  ahv.iys  advisaVile,  however, 
to  march,  and  make  our  dispositions  duiinjij  the  niijht, 
in  order  to  commence  tlic  attack  by  day-light,  unlci^s 
we  have  reason  to  dread  contusion  and  disorder.  At 
all  events,  we  should  attack  as  soon  after  dawn  as  poa> 
aiblfl,  io  order  that  we  majr  have  time  to  follow  up  e 
victeiy. 

Hitherto  wc  have  taken  it  for  granted  that  the  de- 
fending party  had  made  ^^ood  dispositions.  It  is  pos- 
sible, however,  that  lie  may  have  con\mittcci  errors, 
which  must  also  be  taken  into  t)ic  ai  count.  The  tixwps 
may  be  ill  posted  or  dispiscd  upon  the  field  of  battle  $ 
the  tfoopa,  or  the  different  kinds  of  armt,  may  not  be 
•bte  to  austain  each  ether;  the  reserves  may  be  ill 
placed,  or  at  too  great  a  distance;  a  part  of  the  line 
may  form  a  projectinjj  a^ijlc,  perhaps  not  very  well 
covered  ;  is  c  may  be  aijlc,  by  a  rapid  movenicnt,  to 
compel  the  enemy  to  change  his  order  of  battle  ;  oi*,  he 
ntay  be,  as  it  were,  nailed  to  his  position,  from  the 
fear  of  losing  some  essential  advantagea  by  attempting 
to  advance. 

When  in  this  way  all  the  necessary  dispositiolM  for 
the  attack  have  been  made,  the  following  general  rules 

are  to  be  observed  :  I.  The  army,  which  had  previous- 
ly been  marc  hing  in  columns,  is  placed  in  ordef  of 
baulc,  generally  by  deployine:.  This  maiia-uvrc  n\ust 
tiot  be  performed  at  too  great  a  distance,  io  order  that 
the  army  may  not  have  oceasiMi  to  brsek  off  again, 
while  marching  to  the  attack »  nor  too  near,  lest  it 
should  he  performed  under  a  dani;eroos  fire.  S.  The 
artillery  is  moved  up  to  those  points  requited  by  tlie 
plan  of  attack.  3.  At  the  proper  time,  the  command  or 
signal  for  the  attack  is  given,  Md  the  troope  lmmedi> 
atcly  march  upon  the  enemy. 
In  Gate  we  are  to  attack  the  whde  ef  the  eoemy'e 


■  Bound  holes,  generally  ahowt  two  fbctla  diaaeter  stthe  top,  one  at  the  bottoovaad  nesr  two  deep^  with  a  shaip  poimed  stske 
dtircButa  the  betimn. 
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front,  M'c  proceed  in  the  following  manner :  1.  The 
am\y  !■»  commonly  drawn  up  in  two  lines,  with  tlie  ne- 
ceskftry  reserves,  and  in  complete  order  o(  battle,  if  the 
ground  admit  of  it,  otherwise  the  intervals  are  cxtend- 
ed>  but  never  beyond  the  half  orderi  wbich  matt  Dot  be 
exceeded.  S.  The  army  then  move  ftiiirard«t«cciiidlDg 
to  the  pN-detccmiQed  mode  of  attack,  either  under  tiie 
fire  of  the  enUlerjr,  or  efter  the  Utter  has  done  tbe  »• 
|)Ljtii  (I  cxecuiion,  taking  care  not  to  break  the  line.  3. 
i  lie  iinturc  of  the  ground,  and  otlier  circumstances, 
must  determine  whether  the  attack  is  to  be  made  first 
with  cavalry  or  iniantry,  or  with  uoth  at  once ;  and 
whether  tioopt  of  oni:  kind  are  to  be  opposed  to  troopt 
of  the  wme  or  a  different  descriptioo,  Bat  wbeteter 
ie  to  be  done  meet  hm  done  resolutely.  4.  If  we  have 
thrown  the  trf  tjir!  opjvvu  ;  ^-j  us  into  disorder,  wc  must 
immediately  lorm  and  i:,it;pard  to  receive  or  to  utuck 
the  secoiui  line  or  reserve,  i.  If  there  be  no  second 
line  or  reserve,  or  if  these  also  have  been  beaten,  the 
victors  should  not  give  themselves  cndrely  11^  Vt  the 
porsuiti  but  send  e  detacbment  for  tfaet  purpoeot  iui&< 
cient  m  prevent  the  enemy  {ram  fiirrolng  egein ;  while 
the  rest  endeavour  to  improve  the  advaittages  obtained, 
by  falling  on  the  enemy's  flank,  or  taking  such  a  posi- 
lion  as  will  cut  ofi'  his  retreat.  6  The  artillery  must 
fire  upon  those  batteries  which  mott  annoy  the  troops 
in  their  advance,  or  upon  the  pointa  cboaen  tat  the 
commencement  of  the  attack. 

If  there  be  lome  obstacle  in  front  wbkb  maet  be  pre- 
vimisly  enrmounied}  the  cemon  nuet  pley  upon  it» 
while  the  troepe  destined  to  attack  It,  march  upon  It  in 
column  at  those  points  whrre  they  are  least  exposed  to 
tlic  enemy's  fire,  1  i.u  lubt  of  the  artillery  endeavour 
partly  to  interrupt  the  communication  between  the  ene> 
ray's  army  and  the  posts,  and  paniy  to  secure  tlie  dc- 
bouchc,  and  to  silence  the  batteries  which  would  pre- 
vent it.  The  whole  etrength  of  n  noeition  frequentlf 
cooebtt  in  aoch  e  poet  in  lnnt»  end  tne  enemy  retire  *e 
soon  as  it  is  forced;  but  if  they  do  not,  the  whole  line 
must  be  formed,  as  rapidly  as  possible,  fur  the  attack, 
•e  soon  as  wc  have  got  possession  of  the  post,  in  order 
to  profit  by  the  disorder  wbich  the  flight  of  the  troops 
which  have  been  drivea  out  of  it  a«7  have  oocMkmed 
in  the  enemy'*  army. 

If  we  can  etteck  the  enemf  only  «t  certain  pomttt  «e 
ranst  escertain  the  bctt  method  of  making  the  attack« 
whether  by  the  fire  or  the  Ijayonets  of  the  iniantry,  or 
Mith  cavalry.  If  by  means  of  fire,  we  should  endea- 
vour to  unite  as  much  fire  as  possible,  botli  from  ^;reat 
and  small  arms,  on  the  points  ol  attack  ;  and  the  troops 
and  cannon  should  be  ao  placed  as  to  have  a  cross  fire. 
Bet  if  the  atuck  ia  to  be  made  with  tbe  bayonet,  our 
troop*  io  coluflui  muat  approach  the  eoeaqr  caiukailyi 
in  order  that  they  may- not  anffer  miaeb  from  tbe  ene* 
my 's  artillery,  and  then  attack  with  vigour.  The  ca- 
vaJry  mubl  attack  with  that  fury  in  which  the  force  of 
their  charge  consists.  When  our  fire,  which,  if  posai- 
bkfataould  always  take  place  during  the  advance  of  the 
txoopiy  has  tMMe  an  impreeaion  upon  the  enemy,  tbe 
tPMfi  nearest  themt  or  tbow  who  reoeive  ordert,  moat 
imflaediately  push  ibtwaWla,  and  avail  tbcmaelven  of  hie 
confusion,  to  make  a  rapid  charge  with  the  view  of  pe- 
netrating his  line.  Those  who  have  succeeded  must 
follow  up  their  success,  and  overthrow  all  that  advances 
to  sustain  the  broken  line.  The  troops  that  follow 
thoae  who  made  the  attack  must  fall  on  the  flank  of  that 
part  of  the  enemy  wbkh  baa  not  given  way»  and  form 


front  in  order  to  oppose  any  attempt  that  may  be  made 
by  the  second  line,  or  die  reserve,  to  restore  the  com- 
bat. If  wc  have  completely  succeeded  in  establishing 
ourselves  on  those  points  of  the  enemy's  line,  he  retires 
from  the  field.  Our  more  advanced  troops  then  endea* 
vour  to  occupy  poaitiona  for  the  purpose  of  cutting  off 
tbe  remeti  the  inhere  who  were  engaged  in  theattacka* 
endeavour  to  unite  aa  rapidly  as  possible,  to  form  tn 
line,  and  to  support  the  troops  engaged  in  the  pursuit. 

In  the  attack  of  an  entrenched  camp,  the  tronpsmust 
be  made  ucqujiiilcd  with  the  obstacles  which  they  have 
to  eikcounter  in  each  attack,  and  be  supplied  with  the 
meana  of  eurmounting  them.  As  many  of  these  ob« 
ataetea  aa  poeaible  should  he  prevtoualy  removed  by  the 
artillery.  The  troops  which  are  deetined  to  fcrm  tbe 
at  acka  thou  march  in  f)pcn  columns  to  the  points  of  at- 
tack, and  endeavour  to  avail  ihemselvcs  of  all  thy  ad- 
vatitagcs  of  the  prouiid.  to  avoid  the  enemy's  fire.  The 
troops  destined  to  support  the  attacks  ibitow  at  a  mode- 
rate distance  in  front.  The  coiumn*  should  not  be  too 
■tron(»Qor  consist  of  more  than  two  batuUona.  U  were 
betMr  to  make  aeveral  attache  than  to  Ibrm  too  deep 
columns.  To  arrivo  in  front  of  the  entrenchment— Ui 
spring  into  the  ditche*  and  climb  up,  must  be  the  work 
of  a  moment.  While  the  foremost  are  thus  engaged, 
those  following  them  must,  if  necessary,  keep  the 
breast-work  clear  by  means  of  their  fire.  As  soon  as  a 
part  have  surmounted  the  breast'Work,  tbe  rest  must 
immediately  follow,  place  themselves  on  the  top  of  the 
bfeaat>inirk»  drive  off  every  thin^  with  their  fire*  and 
even  turn  the  enemy's  cannon  against  himaelf.  Under 
cover  of  this  fire,  the  w  orkmen  clear  the  entrances  in 
the  neighbourhood,  or  make  new  ones,  if  necessary,  to 
admit  the  troops.  If  cavalry  aie  employed,  (which  is 
always  the  case  when  the  ground  iviU  admit  of  it,)  they 
ciMiige  each  of  tlie  enemy  as  attempt  to  make  a  standi 
ail  soon  aa  a  fair  aquadrooa  are  finmed.  If  inlaneryt 
they  always  endeavour  to  gun  more  and  more  (ground  i 
and  to  drive  off  the  enemy  with  their  fire,  until  ho 
leaves  the  entrenchment  entirely,  when  tbe  different  at- 
tac  ks  can  unite  and  fijrm  line.  In  all  attacks,  it  is  of 
advantage  to  conceal  from  die  enemy  the  true  pointa  at 
which  they  are  to  be  made  ;  and  for  this  purpose  all  pos- 
aible  feinta  and  stratagems  should  be  employed  that  are 
conaialent  with  the  atuinment  of  our  main  object. 

The  party  acting  en  tbe  defenaive  must  first  take  care 
that  Me  flanka  tie  aecure^  and  his  front  strong  and  well 
covered.  He  should  then  endeavour  to  discover  il;e 
point  or  points  against  which  the  enemy's  altackia  di- 
rected ;  and  when  he  perceives  that  a  reinforced  attack  ia 
intended,  be  must  Mrengthcn  that  point  in  such  a  man- 
nrr  as  the  nature  of  the  ground,  and  of  the  iroopa  em- 
ployed by  tbe  enemy*  reqiiirB.  All  the  artillery  that  can 
be  brought  to  bear  upon  them  most  play  upon  the  ene- 
my'srolumns,  and  p.irticularlv  cnl'  iv  j ;  to  harass  them 
w bile  deployintf.  H  tlic  enemy  maKt  the  attack  with 
infantry,  he  must  be  opposed  by  a  strong  fire  along  tlic 
whole  way  to  the  attack,  wliich,  wii-^n  properly  executed* 
should  compel  him  to  turn  to  the  rightabout.  If  vlth 
cavalry t  they  must  either  be  charged  by  our  own  fanrar* 
or  oppoted  by  iiifiuitry  {  and,  In  the  latter  caeej  we 
should  endeavour  to  manage  matters  so,  that  the  caval- 
ry, while  in  full  charge,  sh:;!]  present  the  flank  to  a  corps 
of  infjntry  posted  nearlht  n,  .i  li  jsc  fire  may  easily  bring 
ihein  into  disorder.  Otherwise,  infantry  must  await 
such  an  attack  without  firing,  until  the  enemy  come 
within  twenty  pacea^  whm  a  well-timed  general  charge 

B  rS 


Digitized  by  Google 


316 


MILITARY  TACTICS. 


will  certaioly  drive  back  the  c«va1rf .    Our  own  tnt> 

taming  cavalry  nuist  tiitii  break  tluiitii^li  t!ic  intcrvjls, 
and  coiiveil  ihc  ciisuidtr  o<-ca<iiunccl  by  ihc  (iic  ul  xhc 
inn>nu>'  iiiio  a  com|)ii.;c  niv;lii.  It  (he  enemy,  whilc 
mai'ctiii'g  lo  the  aitack»  should  give  us  an  opportunity 
or  aiUckitiK  him  in  fiaiik«  it  ihoold  bjr  OO  meMS  be  ne- 
Utecled;  for  in  tbit  Wdy  an  Mtack  caa  frcqiwiiUy  b« 
cffcctiMlly  «imI  deculvcly  rcpulMd.  But|  in  tuchacaict 
we  must  take  ^ood  care  not  to  expose  OQr  own  flunk. 

When  we  have  beaten  back  a  part  of  the  aasailants, 
we  must  not  pursue  them  loo  keenly,  but  only  endca* 
TOur  Id  prevent  the  beaten  troops  from  lorming  again, 
which  may  be  done  by  means  of  il^lu  hurse,  or  detached 
troopt.  It  the  enemy,  on  the  other  haodi  b«e  peneirikt* 
cd  tny  pen  of  otir  UnC)  thetroapi  appointed  to  austalo 
h  mu^t  immediatcty  come  ttp»aiid  oideivour  to  profit 
by  the  confusion  which  isoccaiiotied  even  by  a  success- 
ful aUaik  The  beaten  troopb  must  hastcii  to  form 
again,  and  attack  tlic  enemy.  11  wc  can  fall  upon  Im 
flanks,  we  shall  the  more  certainly  furce  him  lo  retiie. 
It  is  very  easy  lo  apply  these  general  rulea  lo  Ihc  par- 
ticular cases. 

Before  Icavios  this  aubjecti  it  may  be  proper  io  as* 
plain  more  minutely  than  we  have  hitherto  done,  the 

mechanism  of  i!ie  difTercnt  ortJers  of  Ijalilc;  a  perfect 
knowlcdj^e  of  which  is  of  the  very  first  importance  in 
niiliuuy  science. 

Ail  the  seven  orders  of  b<i,iUc  which  tactical  wiiitist 
since  tlie  dayt  of  Vcgclius,  have  described,  may  be  re- 
duced  io  tbcae  tw^^tho  /urailtl  and  the  obUgue,  The 
order  ii  said  to  be  parallel,  when  our  front  ia  developed 
in  a  direction  parallel  to  that  of  the  enemy,  and  can  en- 
gage aloti^'  its  whole  extent.  Thia  ia  the  most  simple 
and  nutuTdl  (iisiiosition,  and  must  have  been  generally 
adopted  in  the  infancy  ol  nitUtary  science.  As  know- 
ledge increased,  armiea  superior  in  numbers  would  en- 
deavour to  avail  themaelvca  of  their  superiority  by  turn- 
ing the  enemy'a  flanka  g  hence  the  disposition  in  (mm  of 
a  crescent,  which  ia  atill  pnwUscd  in  the  Turk'ub  and 
Asiatic  armies.  On  the  other  hand,  skilful  generals,  at 
the  head  of  inferior  armies,  woultl  cn'.ii.M  ur  to  discover 
the  means  of  comijensjlin^  the  dis:idvai.iage  of  inlcrior 
numbers  by  a  mure  pcrleci  system  ol  t.ictics.  They 
would  perceive  that,  by  presenting  a  front  parallel  to  a 
auperior  enemy,  (bey  exposed  themaelvea  to  be  sur- 
roanded  and  teiieni  and  tbey  would  comequently  be 
led  to  adopt  some  other  dispoeltion,  seme  science  of 

niovenncrits,  by  iiicdns  of  wliich  they  could  bring  a  part 
of  tlu-ir  furtLH  to  bcir  Upon  some  potnt  of  the  enemy's 
line,  wliiie  the  rest  were  kept  back  out  of  the  reach  of 
the  enemy.  Hence  the  obli(|uo  order  of  battle  ;  the  ad- 
vantages of  which  were  at  length  found  lo  be  so  great, 
that  it  was  generally  adopted  by  all  armies,  whether  su- 
perior or  Inferior  m  mrobera,  lo  the  otter  exeluaion  of 
the  parallel  formation.  The  advantages  of  the  oblique 
order  air,  that  since  its  introduction  war  has  become  a 
science  of  judicious  combiiiition!,,  li.sicad  of  a  f;amc  of 
chance ;  and  that,  as  it  docs  not  admit  of  a  general  en- 
gagement along  the  whole  line,  tlie  result  of  battles  de- 
pends upon  the  ability  of  the  commanders  more  than 
upon  the  quantity  of  blood  that  ia  shed.  This  order  of 
battle  was  well  known,  and  very  celebrated  among  the 
ancients;  but  the  King  of  Prusaia  was  the  first  coni« 
ri-ndfi.  in  f.iuJern  linns,  who  executed  it  upon  scien- 
tific puucipk  s,  and  adaple.l  ii  lo  modct  n  tactics. 

in  the  ohliiiue  ordci  of  bn'ili.,  it  is  noi  necessary  that 
the  front  sltould  precisely  describe  an  oblique  line  with 


respect  to  the  enemy's  froM  {  for  it  teldem  happens  that 

the  ujUire  of  the  ground,  and  other  circumsiimccs,  will 
admit  ot  s\ich  a  p(.ri«:clly  reguljr  furmaiion.  Every 
dispnsiiion,  then,  msy  be  called  c>hli(|ue,  in  wuich  wc 
bring  a  part  of  our  forces  to  act  u^ainst  the  enemy, 
while  the  rest  of  the  troops  arc  kept  out  of  his  reach} 
every  dispoaition,  in  abort,  in  which  we  attack,  withattp 
perior  numbers,  one  or  more  points  of  the  enemy**  line, 
while  the  rest  of  our  troops  are  placed  beyond  the  re  ch 
of  being  attacked  by  him.  The  udvanta^c  of  this  ureter 
of  battle  con<<ists  in  thii,  that,  hy  atia>.  kin^  some  \isri  of 
the  mcmy's  Ime  with  superior  numbers,  we  are  enabled 
to  penetrate  and  overwhelm  it,  to  fall  upon  his  flaltk  and 
rear,  and  thus  force  him  to  retire  from  the  field. 

From  the  nature  of  the  oblique  order,  the  attaek  mMk 
be  directed  against  one  of  the  enemy's  wings.  The 
main  object  to  be  attained  by  its  means  is  to  makr  an 
impression  on  the  point  assailed,  to  continue  lo  outflank 
it,  and  to  turn  its  rear.  Torender  these  results  practica- 
ble, it  is  ncce^iiary  to  reinforce  the  attacking  wing,  so 
as  to  give  it  a  decided  superiority  over  the  enemy }  and 
to  prevent  him  from  reinforcing  the  point  about  to  tw 
attacked^  the  aaiailant  must  have  recourse  to  every  dc* 
lusWe  art  to  mask  his  real  design,  until  the  onset  Iv  ac- 
tually commcT  -rH  'I'hcn  the  attack  must  proceed  with 
vigour  and  rapidity  ;  no  time  must  be  snffeitd  to  i  l.tpso 
which  mii^ht  allow  the  enemy  an  opporiunity  to  recol- 
lect iiimsell.  Tne  onset  must  be  as  furious  as  it  is  un- 
expected, and  be  must  be  overthrown,  even  before  be 
has  bad  leiattre  to  fire  a  shot. 

trt  operating  thus  whh  a  cooceatrated  elibrt  upon  one- 
of  the  extremities  of  the  eocmy's  line,  measures,  as  we 
have  already  hinted,  must  be  taken  to  make  this  attack 
practicable,  by  masking  the  preparatory  movements; 
for,  without  this  precaution,  it  would  be  in  the  power 
of  the  hostile  army  to  move  in  a  corresponding  direc- 
tion with  the  columns  intending  to  turn  its  fiank,  sad  to 
continue  to  present  a  front  to  lhem,«ir  even  to  turn  Ihcir 
own  flanks.  Hence  it  is  naccsoary  to  conceal  the  march 
of  the  columns  by  the  obseurtty  of  the  night,  the  cOR- 
formation  of  the  >;round,  or  by  a  false  attack  upon  the 
enemy's  from.  The  two  l.ist  methods  are  to  he  prefer- 
red, especially  if  they  can  be  employed  both  lo^clhc^, 
because  movements  by  night  are  more  liable  to  uncer- 
tainty and  irregularity  than  those  made  by  day.  In  or- 
der lo  .alarm  a  grealM-utent  of  front,  it  may  be  prefer- 
able to  act  with  a  corps  of  light  troops,  lUatribttted  la 
plat  ji  .  r^Micr  than  with  a  continued  line  in  (he  shape 
of  au  advanced  guard.  Thi^  skirmishing  force  might, 
according  to  circumstances,  be  augmented  to  !>ix  or 
eight  battalions  {  and  a  point  should  be  indicated  to  (hem 
upon  which  they  are  finally  to  close,  and  where  they 
will  be  sttsUioed  by  cavalry  and  light  artillery.  Thia 
method  haa  the  twoloM  advantage  of  perplexing  the 
enemy,  in  regard  to  the  real  importance  of  the  false  st- 
tackx,  and  the  number  of  troops  employed  in  them  ;  and 
also  of  aiiiacting  the  altention,and  keeping  in  check  the 
greater  part  of  his  front,  while  (he  columns  are  march- 
ing to  their  destination. 

The  oblique  order  may  be  executed  either  in  line,  or 
m  tthtlon.  When  formed  in  line,  the  disposilioo  pN- 
aanta  an  obUque  front  in  a  half  quarier  of  coaversioRt 
(Plate  CCCLXXXIII.  Fig.  39  }  When  formed  by  ethe- 
lont,  each  batt.^iion  and  squadron  is  out  flanked  on  the 
side  whci  c  the  attack  is  made  by  the  battalion  or  squa- 
dron next  it,  to  ilu;  extent  of  a  certain  numbci'  of  paces^ 
more  or  less  considerable;  according  to  Ihe  number  of 
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lt  ooi)sof  which  each  column  is  composed,  and  (lie  de- 
gree of  obliiiuiiy  rcf]Viired  in  our  disposition.  All  that 
pari  or  the  army,  liowcvcr,  which  is  destined  for  the 
■tuck*  forms  a  sort  of  h4inmer  in  firont,  pbced  in  the 
comiDon  order»  (Fig.  40.)  Thit  diipondan  bj  eehclmut 
bntflnd  «f  being'  formed  bf  battalion  md  squtdroiit  may 
be  t.iken  by  rej^iment  or  brigade,  ami  even  by  more  con 
sidcrablc  coip^;  these  corps  being  placed  by  cchetani 
at  some  distance  Ironi  Cctch  other,  so  as  to  be  able  to 
support  each  other  mutually  when  necessary,  and  toac> 
cupy  the  positions  which  can  best  prevent  their  being 
eBpoaed  to  an  atuck>  and  onaUe  tham  to  decern  the 
cncmf  .  or  these  two  modea  of  Ibnntnf  tbe  oUiqne 
order,  in  line,  or  by  ecAe/ont,  the  first  is  merely  elemen> 
tary  and  methodical.  It  may  be  well  to  practise  it  in 
camps  of  instruction,  in  order  to  make  the  officers  ac- 
quainted with  the  nature  and  object  of  the  oblique  order. 
The  second  mode,  which  is  derived  from  the  first,  is 
vore  aimplCt  eaaier  in  its  deployment,  more  applicable 
10  all  aorta  of  grottiid,  and  more. susceptible  of  roanceu- 
VTO  and  actien  when  tbe  disposition  i»  formed.  There 
are  various  ways  of  ferminK  these  oblique  disposi* 
tions.  which  the  reader  will  find  described  by  Guibcrt 
and  other  tactical  writers-  Meanwhile,  we  shall  notice 
another  species  of  the  ohlitjue  order,  in  which  the  array, 
althouKh  not  drawn  up  obliquely  in  fiont  of  the  enemy, 
places  itself,  either  from  tho  nature  of  the  ground,  or 
tbe  akiiftilneia  of  ita  roovementa,  in  auch  a  aitnatioo  aa 
enablea  It  lo  make  an  attack  open  one  or  more  points* 
while  it  is  itself  out  of  reach  of  the  enemy  upon  those 
parts  of  its  line  which  it  is  desirous  of  refusing.  This 
is  the  order  which  is  most  generally  adopted  in  actual 
warfare,  because  it  seldom  happens  that  battles  are 
JbuKht  on  plains  absolutely  smooth  and  open,  where,  con- 
aequcntly,  tbe  dispositions  may  be  made  without  regard 
to  tbe  namre  of  the  ground,  and  in  the  regnlar  obliquity 
eatabliakcd  by  principles.  We  are  almost  alwaya  com* 
pelled  to  abandon  this  regularity,  in  order  to  avail  our- 
selves  of  the  advantageous  positions  which  are  presented 
by  the  nature  of  the  country,  either  to  favour  the  illu- 
sion which  we  wish  to  practise  upon  the  enemy,  or  to 
secure  the  weak  parts  of  our  line.  Thus,  the  order  ol 
battle  at  Lissa,  or  Leuihen,  may  be  called  an  oblique 
diaporitiont  althoogb  certainly  the  army  of  tho-King  of 
Pmstlk  waa  not  drawn  up  obliquely  to  tbe  front  of  the ' 
Ausirians;  hut  he  attacked  with  a  strong  body  tht  ir  left 
wing,  took  it  in  fl.ink  and  overwhelmed  it,  wliile,  ai  tiie 
same  tiine,  he  availed  himself  of  a  chain  of  heights,  op- 
posite to  their  right  and  centre,  in  order  to  deceive  them, 
to  keep  them  in  check,  and  to  plaee  In  an  excellent  de- 
fcoiive  poritlooy  the  rest  of  hia  armyt  which  waa  weak- 
ened by  the  refaiiiBfcementa  he  drew  to  hia  right. 

The  methods  of  marching  and  fis'htin;';  invented  and 
carried  into  execution  by  the  great  Frederick,  form  an 
admirable  study  for  all  who  wouUl  acquire  a  perfect 
knowledge  of  military  disposittons.  On  examining 
the  Prussian  orders  of  march-  at  the  battles  of  Kol- 
Hn.  Roaabacb,  and  Uutben,  (Plates  CCCLXXXIV. 
CCCLXXXV.  CCCLXXXVI.  and  CCCLXXXVIL) 
it  will  be  seen  that  the  armies  moved  in  columns  by  a 
flank,*  each  line  farming  a  column ;  and  that  this  or. 
der  of  m.irch  was  obtained  by  simply  breaking  the  lines 
into  open  columns  of  companies.  It  will  be  equally 
eaay  lo  perceive  with  what  facility  these  columns  UK^in 
fbirmed  in  order  of  battlci  by  wheeling  into  line.  The 

*  It  baotaMaataa  aaaveintataade  in  Alei»  but  a  oanh  by  pk 
arM^hift«M.  " 


following  are  the  advantages  which  this  method  offers 
fur  all  kinds  of  marches  and  orders  of  battle.  1.  13y 
means  of  tiiis  order  of  march,  the  army  can  make  all 
ka  movements  without  being  disunited  ;  and,  conae- 
quently»  it  ia  not  liable  to  have  its  right  or  left  columna 
aacceaiivcly  overpowered,  rinee  the  whole  ia  figrned  in 
two  only,  with  no  more  distance  between  them  than  is 
uiual  between  the  first  and  second  lines.  3-  The  enemy 
cannot  penetrate  between  these  columns,  or  cut  them 
off*.  3.  By  taking  the  direction  which  tbe  line  of  battle 
is  to  occupy,  the  army,  on  arriving  upon  the  ground,  can 
be  formed  in  a  few  nunntea  j  that  ia,  in  the  time  requir- 
ed for  all  the  divioona  lo  wheel  into  the  allignement.  It 
is  only  neeeasary  to  cover  this  march  with  an  advanced 
guard,  which  will  anawer  the  double  purpose  of  protect- 
ing the  army,  and  of  keeping  the  enemy  in  suspense  re- 
speciing  the  real  poiftt  of  attack.  4.  The  army  having 
no  other  distances  to  observe  to  form  into  two  lines,  than 
the  two  hundred  or  three  hundred  paces  between  tho 
two  columns,  and  that  between  pltlOMn,  there  can  be  no 
difficulty  in  exaenting  the  manoeuvre  with  preeiiiain. 
5.  When  the  army  inlenffing  to  outftank  the  enemy  bia 
rearfK  1  i'  c  proper  point,  by  a  concealed  movement, 
and  Hi  iiie  necessary  direction  for  that  purpose,  by 
suddenly  forming  into  line,  the  enemy  will  neither  !i  ive 
time  to  form  a  fiotence,  nor  to  change  front  entirely} 
and  consequently,  he  will  be  overpowered  on  one  of  his 
eitrendtiea  by  a  masa  of  foircee  which  it  will  be  impoa- 
dble  for  him  to  reaiit.  Tbn  waa  mote  clearly  proved 
at  Lcuthen  than  in  any  other  batth;.  6  If  it  be  n  t  a;l- 
visable  to  form  the  army  into  two  columns,  of  liic  binic 
length  as  the  line  of  battle,  they  may  be  converted  (if 
the  ground  will  permit)  into  four,  by  doubling  the  lines, 
or  by  marching  by  wings,  without,  on  that  arcount,  em* 
barrassing  the  formation  of  the  line.  When  the  four  co- 
lumns moving  in  the  order  of  doubled  linaa,liave  arrived 
within  a  abort  distance  from  the  point  where  th^  are  to 
form,  the  even  colnmiu  (second  and  fourth)  will  halt, 
and  protect  the  further  movement  of  the  others,  until 
their  head&  arc  disengaged;  when  the  first  platoons  will 
immediately  fall  in  at  a  proper  distance  from  the  last  of  the 
leading  columns;  and  thus  they  will  be  in  position  to  wheel 
up,  and  form  a  contiguous  line,  (Plate  CCCLXXXIII. 
Fig;  41.)  If  they  are  formed  by  wlngi,  to  draw  up  in 
two  lines  ia  executed  by  a  dmple  change  of  directum, 
•^ii  vil-.  mcously  made  by  the  head  and  rear  of  each  co- 
lumn. The  order  of  march  at  the  battle  of  Leuthen  ex< 
plains  this  at  first  sight. 

Tu  the  method  above  described,  we  may  attribute  the 
facility  which  Fredericb  displayed  in  manoeuvring  upon 
tbe  flanka  of  hia  enemy ;  and  the  means  of  keepwg  hia 
army  in  columna  until  the  moment  of  attack,  when  ibey 
formed  tine  in  an  ins'ant.  The  system  nf  keeping  his 
army  constantly  united,  of  opposing  a  mass  to  isolated 
pari!i,  a  whole  line  to  a  single  extremity  of  a  line,  could 
only  be  put  in  execution  by  means  of  the  order  above 
described,  which  united  promptitude  of  bmadon,  with 
connection  and  simplicity. 

We  have  already  obaerved,  that  In  malunf  an  oblique 
attack  upon  one  of  the  extremities  of  the  enemy's  line, 
measure-i  must  be  taken  to  make  this  attack  practicable, 
by  masking  the  prcparaioiy  movements;  othciwise  it 
will  be  in  the  power  of  the  hostile  army  (o  move  in  a 
corresponding  direction  with  the  columns  intending  to 
turn  its  flank,  and  to  continue  to  present  a  front  to  thcmb 

aaa%di«U0H^arcomp«altc%kic«ln»ertbe«hale  lanyfiil^ 
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or  even  to  turn  their  ovn  lUnkt.  Aai  Ibr  fxamplei  when 

two  arm;<  m  rcb  In  the  directioM  CD^  and  AB»  tbejr 
will  form  an  angle  in  the  poiat  E. 


D 


will  outflnikt  md  mika  Ike  onset  belbr*  the  enemy'it 

horse  in  UF  can  bo  ready.  Another  inconvi  i  i  rc 
arises  frum  the  formation  cn  fiotcnce.  The  ariu)  ,  nav- 
ing  previously  marched  wiih  proper  tlisianccs  bciwccn 
the  columns  or  lincsi  is  thus  suci4enly  thrown  togetbcr 
by  the  lines  forming  to  the  rear,  which  may  produce 
Mich  coofuiioO(  that  both  the  fint  eod  tecond  lloe  niej 
be  Rwted  together  before  they  am  be  ifiseiiii»(^ 

While  the  cavalry  CD  is  makint*  ilic  attack,  the  in- 
feotry  will  have  time  to  rcacii  Uie  point  V.  \  ami  slioulU 
they  be  oniy  a  few  bitlalions,  iliey  must  nevertheless  ad- 
vance, without  waiting  until  others  are  come  up.  No< 
thing  would  be  so  injurious  as  to  lose  time  by  irresolu- 
tion, because  U  ia  eiident  that  they  can  march  forward 
without  ataodbig  In  need  of  being  supported  by  the 
ariDj  \  (or,  snppMblf  CO  to  have  marched  by  divisions 
to  the  left,  and  the  cavalry  by  superior  speed  to  have 
gained,  during  the  moventeiit,  six  oreij^ht  hundred  paces 
in  advance,  the  infantry  will  arrive  at  E,  about  the  time 
tlut  the  cavalry,  after  having  made  the  shockt  will  be 
engaged  io  forming  anew,  and  will  thus  be  in  readtocaa 
to  pratact  it  while  busied  in  that  operdlion  ;  after  Widch 
they  can  march  on  both  together  agaioiat  the  eoenaf* 
who,  finding  his  cavalry  orerthrown  ill  the  first  charge, 
will  be  lound  cndeavourinj;  to  farm  his  ri^ht  win(^  of 
iiitan!ry  fn  fi.oicnce,  or  with  an  an^;ic  thrown  back  ;  hut 
as  in  tins  m  u  euvrc  hi»  tlisordered  cjvalry  will  obstruct 
him,  he  will  order  them  to  move  off  to  the  ri^tu  I>  at 
tUaittoment  the  infantry  CD  advance,  they  will  find  the 
eneny  Mill  in  the  act  of  ferming,  and  defeat  him  with 
ceie.  Admitting  that  theae  battalioos  have  preceded  the 
others  by  some  hundred  paces,  they  will  soon  be  followed 
by  the  succeeding,  who,  having  ia  ihctr  turn,  reached 
the  point,  will  advance  in  a  kind  of  echelon  of  battalions, 
and  thus  come  gradually,  and  in  proper  time,  into  ac- 
tion ;  and  if  the  whole  take  the  precaution  to  incline  to- 
wards the  left,  while  advancing,  the  enemy,  in  ■  abort 
tiMOtWiil  be  ao  compleiciy  uken  in  tank  and  rear,  to 
make  |t  imposaibte  ibr  hioa  to  take  any  effectual  mea* 
aurea  of  reaittanee.*  Besides,  the  angle  at  B  offers  an 
excellent  mark  for  the  artillery  to  enfil  tde  and  beat  in 
reverse.  In  this  manner  a  great  army  may  be  so  com- 
pressed hgp  an  inferior  force,  aa  to  aeem  totally  sor- 
rounded. 

The  principles  of  the  oblique  attack  on  an  enemy's 
feral  an  or  jMeicr  BF.  Tbia  moremcnt  being  flaak  may  be  fitrther  iUuatrated,  by  conaidcring  the  cf» 
executed  in  baBte,  sHIl  not  be  very  orderly  t  while  the  facts  of  an  attack  directed  against  an  army  while  mareb- 

<  .i.aliy  in  V .  havjiitj  already  formed  in  line,  will  advance,  Ing.  To  attack  an  army  on  the  march,  indeed,  is  advan- 
aiid  gain  siiU  mure  on  the  flank  by  continuing  to  tnciioe  tageous,  for  the  same  reason  that  it  is  desirable  to  en- 
totbe  loft,  vhila  awfing  to  the  attadc    Hence  they  gage  an  tstremitjr  of  an  eneBiy*a  llnet  beeaaae  tba 

*  Jomini  allows  that  th«se  views,  or'ipin«lly  siiff^jfKtwl  Liy  TfmpclholT,  3rc  sufficicnll)  ju^l ;  but  aili!>,  that  he  it  groasb  misukcn 
when  he  ssscrts,  tb»t  two  columns  being  bronjjln  clo«;  (ogcilicr,  l>y  ;i  rb.ingc  in  their  ilircciliiii,  wij  ti*:  enfeebled,  and  on  that  ao- 
cotmt  nicTC  ciuily  defeated.  Beiidet,  it  it  ntit  absolutely  n(-cc^!<ary  to  tiutkt-  thi^  chmge  of  ilirection,  in  the  OBSe  abova  ittppoiad* 
'I  n  o  l>riRi«(lrs  mi;;ht  lie  m»de  toehanf^  fiwit,  and  thin  tiie  two  linen  would  not  crowd  upun  cich  other. 

Jomiiii  and  I'cinpclhofl' lire  not  quite  agreed  with  refjanl  to  the  effect  ot  an  angle  or  p^jlrrxce,  in  resisting  a  fl»nk  attack.    The  latter 
obaenres,  that  to  protect  a  flank  bya^Mence,  agaunit  uu  active  and  mansuvring  enemy,  ia  lu  cinpluy  a  remedy  more  dangerous  tlwn 
!  intendtd  to  be  avoided  i  and  that  it  thould  never  be  ailoptetl,  unleas  the  flatik  can  be  aecurely  posted  npon  a 


Whence  it  follows,  that  wbickerer  fint  reaebea  the 

point  E,  will  have  gained  the  K  nk  of  the  other,  and 
will  consequently  turn  it.  I,ct  .\B  be  the  army  march- 
ing by  divisions,  or  otherwise,  with  a  strong  corp-t  of 
cavalry  at  its  head,  to  attack  and  gain  the  fiaok  of  CD 
with  all  posiktble  speed :  ii  CD  be  vigOaM^  there  will 
be  no  difieiUly  in  fniMrating  the  manceavre,  by  reaching 
the  point  E  before  the  enemy.  For,  having  timely  in- 
formation, AB  cannot  anticipate  his  ir  '  L'oniiii,  because 
the  distance  from  D  loE  is  less  than  tiiat  from  11  to  K  ; 
consequently  CD  has  the  advantage,  and  AB  may  be 
considered  as  defeated,  provided  proper  care  is  taken  to 
profit  by  the  circumstance,  and  the  attack  is  made  boldly. 
To  be  convinced  of  thia,  we  need  only  ejumine  how  AB 
can  oppoee  it.  Ae  aoen  aa  the  cavaify  CD  haa  paiaed 
the  pobit  E|  tlie  arnqr  AB  haa  no  other  reaource  than  to 


point  which  the  enemy  cannot  turn.  Another  dind  vantage,  he  add*,  attcitda  pn 
the  point  cannot  make  a  retrograde  nwvemeiiti  vMiout  crawdiag  and  eaosiiig  eon 
an  opening  in  the  position,  as  the  troops  ported  to  tbe  light  amTlelt  can  wim  dii 


projecting  anglesi  namelv,  that  the  troops  forming 
eonntaion  t  nor  can  they  advanoe,  bat  by  leaving  such 
I  opening  in  the  position,  as  the  troops  ported  to  the  rilht  aiHTlelt  can  wfth  dSttcahy  elnaei  and  thia  they  em  orih  prribrm  by 
laaraaMttt*,  which,  producing  a  fluctuation  in  the  whole  Iwe,  are  apt  to  cause  general  dianrder,  if  atlemptrd  :n  the  presence  of  the 
enraiy-  To  conclude,  an  angle  is  the  object  upm  whioh  aa  experienced  enrro^- will  endeavour  to  accumulate  «  rakinic  <ire^f  ar- 
tillenr.  Jomini,  on  the  other  hand,  adouu^  that  an  army  manoeuvring  with  abihiy,  will  he  aide  toturn  the  flank  of  an  »nfl«,  a*  well 
as  of  a  stnight  Une  I  but  he  observes,  that  it  will  be  neceasary  tu  make  a  more  ronsltlcr.^ble  movement:  that  tli:s  univemcnt 
•will  require  tirne,  md  g-ive  the  enemy  an  opportunity  to  chungc  front,  and  present  ht»  whole  line  on  the  point  where  hi« 
fljnk  only  Wftu  cxp!  "I'  '  1  lie  one,  in  short,  will  march  on  the  arcli  of  a  circle,  while  ihe  other  mm  cH  on  the  clmrd  ;  anrl  tborc- 
fore  ttie  army  acung  on  the  stiaight  hoe  will  have  coapleted  Ua  movement,  before  the  other  which  describes  the  curve.  Thua, 
while  chaeM  In  front  kjr  the  aq^  lank  and  raar  will  he  toned  by  die  bBe^  and  the  eneniy  will  he  eenpelled  to  loae 
grouitd. 
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array  attacked  on  the  heads  of  its  columns  is  placed, 
rehiivcljr  to  its  opponent,  in  the  same  situation  with  that 
auaJled  in  flaak.  This  it  demoDStntted  by  the  following 
figarc. 


B 


Supposing  both  armies  in  line;  B  will  be  fuund  to  be 
attacked  by  a  perpendicular  line,  wiih  one  of  iis  extre- 
meties  outflanked,  in  the  same  manner  as  the  heads  of 
iu  columns  would  be,  if  the  army  were  oo  march. 

Both  mtMBams  produce  simiJar  advanliget ;  whleb 
•re,  tint  the  ftm^  ttucked  can  only  bring  its  battaliotw 
aaccesdvelf  into  actton,  while  the  attacking  force,  pten- 
ing  forward  with  Tigour,  is  enabled  to  overthrow  ihem 
one  after  another.  In  order  to  Recure  this  result,  it  is 
not  cnougl)  lo  attack  an  army  on  march,  but  the  corps  A 
-tnuit,  besides,  move  in  a  corresponding  direction;  that 
is,  by  prolonging  the  march  horizontally,  if  the  advance 
of  the  hostile  column*  be  perpcodiculajr*  and  proioaging 
the  pcrpcndictilar  movement,  if  that  of  the  enemy  ba 
horizontal.  The  object  of  'lit '^r  flirirtinns  must  be,  to 
present  a  whole  line  to  the  head  o!  a  coiumn,  anci,  con- 
sequently, to  a  single  extremity  of  the  enemy's  line.  It 
is  obvious,  thatif  the  heads  of  two  hostile  columns  were 
to  meet  in  simlltr  dinedons,  and  began  reciprocally  to 
deploy,  the  coaMqucnce  would  produce  a  parallel  order 
of  haltle*  and  a  ahocfc  between  two  equil  fn»U)  totally 
devoid  of  combinaiiona. 


The  army  A,  marching  in  two  columns,  is  met  by  Bt 
moving  in  a  similar  direction,  (both  ncrpcndicularfy) 
the  firat  will  immediately  deploy,  for  fear  of  being  at- 
tacked }  and  if  the  eeeond  do  not  inatantly  perform  the 
•ame  evolution,  it  will  be  defeated,  as  appears  from 
the  former  figure.  A,  consequently,  will  forin  the  line 
CC,  B  the  line  DO.  But  this  reproduction  of  parallel 
fronts,  of  battalion  opposed  lo  battalion,  unquestionably 
results  from  incapaci^  <m  tlM  put  of  the  commanders. 
The  armies,  thus  drawn  op,  may  destroy  each  other, 
without  either  gaining  a  decitiveadviDtage  ;  and  which- 
ever gains  the  victory,  it  irill  not  IM  owing  to  tb«  aUll 
of  the  general. 

An  army,  therefore,  which  is  attacked  on  the  march, 
Will  immediately  endeavour  to  form  an  angle ;  or,  in 
other  words,  the  leading  brigade  of  the  columns  will 
instantly  deploy}  and  tbie  deployment  being  either  to 
the  right  or  of  the  edttmoa,  will  cMiatttura  an  angle 
«r^Mr»cv,i»  may  be  aeen  ^  tbe  lUlowiog  figure. 


•  ••«■«* 


A  forms  the  advanced  guard,  or  the  head  of  the  co- 
Inmna  B  if  it  be  attaclwa  by  the  enemy,  it  will  deploy 

to  either  hand,  according  to  the  dirccii n  <;f  the  attack, 
and  occupy  the  dotted  lines,  which  form  an  angle  or 
fiotencc  with  respect  lo  tiie  columns.  This  niuna-uvro 
is  necessary  to  oppose  the  first  eflforts  of  the  enemy  C 
But  being  secure  from  immediatee  (buigar,  does  it  foN 
low  that  tbe  army  mutt  imiMte  tbe  movement  of  the 
leading  brtgnde,  and  loMere  tbe  perallel  order  ?  At  first 
eight,  the  mameuvre  appears  natural,  and  it  is  most 
commonly  tlie  refuge  of  generals  possessed  of  inferior 
talents  ;  yet  it  is  nut,  on  that  account,  the  most  advisable. 
If  it  be  proved  that  an  attack  upon  a  tl^nk  is  most  appro- 
priate, why  should  not  an  army,  of  which  the  vanguard, 
or  the  brigade  on  the  flank  happens  (o  be  engaged  with 
the  enemy  in  front,  endeavour  in  its  turn  to  gain  the 
flank  of  the  aaaaiiant,  and  eschenge  defcmive  for  offen- 
sive measures— a  ]n<abable  defeat  for  elmott  ecnain  vic- 
tory ?  Nct'iinp;  rnn  prc\  cnr  s  commander,  when  attacked 
in  this  manner,  trom  urUeriog  the  brigade  in  uciion  lo 
ddbnd  ita  post  inch  by  inch,  and  te  retire  graditaliy  upon 


A  i«  the  army  altcnipiing  to  turn  the  left 
fl»nk  of  II,  which  forms  tbe  angle  C  ;  iiiiil  tlie 
CoUimiii  I)  urc  imincdistcly  prolonged  in  the 
I'.irtction  K,  l>y  which  meai>s  ihcy  turn  lh« 
right  flank  of  A  If  it  be  objected  Uut  the 
CBctity  wiU  nat  allow  ibe  minoeuTre  to  be  ex- 
ecuted, it  is  answered,  that  to  prevent  iVhe 
must  either  fall  back  or  charge  fhwt  This 
latter  movement  will  not  be  eanr,  in  the  pre< 
aenee  of  the  aagle,  anduader  the  momentary 
ezpectatioa  of  Ae  cohunns  wheeling  into 
Ime. 

checK  the  enemy's  front,  and  cover  lite  menaced  flank,  it  will,  instead  of  changing  fr 
tion,  and  march  in  column  to  a  flank,  to  as  to  turn  the  eitremiiy  of  the  enemy's  line  i 
projecting  to  th«-  front,  docs  not  cover  the  flank  of  the  srmy  sd  cITectually,  ris  whon  turned  lo  the  rear 
.  r<  :irl:l\  turn  the  extremity  of  the  untie,  anj  thru"      :[       the  line. 


Hence  are  deduced  the  following  maxims : 
1.  Between  xrmies  equally  well  vcrstd  iit 
ItianiEUvrcs,  an  ariKle  muy  be  used  witfi  siic- 
ccu,  again&t  atlMtUi  dtrecied  upon  a  flank. 
3.  In  order  lo  make  thi*  movement  without 
detriment,  the  >^le  or  fotenee  muat  be  used 
ea|y  as  m  nMnentaiy  reaource  i  the  am^ 
ibilow  it  up  by  ehanj;inr  front,  in  the 
direetioa,  in  order  to  ne  prepared  to 

..^  e  the  eermy  with  ita  whole  line.  3. 

If  tbe  army  attacked  be  aufilcicntly  strong 
to  act  ofTcnsiTcly,  after  forroine  an  angle  to 
front  with  the  rcii  of  the  lini-,  »Tti  rthe  direc* 
in  its  turn.    4.  An  angle,  «iih  tlic  extremity 
fnr  the  cnrmy,  in  the  former 


Kjectmir  t< 

e,  would  r<  :irl:U  turn  the  extremity  of  the  ungle,  anj  thru"      :|      the  line,  sm  r  I_.  Is}  prolonging  the  direction  ol  hia  _ 

divisioosi  while,  m  order  to  attain  u  angle  t«  thfi  rcv«  ll«  irmiiA     vblig^d  to  mkt  tbs  «tfCUitow  nuivb  above  ^P^^^iti^ed  by  CoOglc 
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another  intermediate  brigade,  placed  echelon»«he  io  its 
rear;  and  while  these  arc  engaged,  he  can  chaiij^e  the 
direction  of  columns,  by  lacing  the  platoons  lo  the 
right  or  left,  and  move  by  their  flanks,  until  he  has 
in  hU  turn  outflanked  (be  enemy's  line,  (bee  Plate 
CCCLXXXIIL  Fig.  49.) 

Tbe  piatMHM  nearcat  the  meinr  will  prolong  their 
file  movement  coroideraUjr  more  than  at  m  gt«*tcr  die- 
tancc  behind,  the  latter  gradually  taking  less  ground} 
5)0  thit  the  lust  forma  the  pi»ot,  or  haa  only  to  continue 
its  original  perpendicular  march.  From  this  disposition 
an  oblique  hirmatioiv  will  result,  which  outflanks  the 
enemy,  and  prevents  his  prenbig  fbrward  upon  the  re- 
treating  brifade,  becauaci  in  consequence  of  the  new 
order  of  battle,  he  it  in  danger  of  being  himself  attacked 
to  great  disadvantage,  if  the  enemy  operates  with  vigour 
and  unisoti.  The  roaitoeuvre  is  both  more  simple  and 
more  rapid  in  the  execution.  It  oflcrs  the  singular  ad- 
vantage of  placing  the  whole  army  upon  an  extremity 
of  the  enemy's  line;  while  the  change  of  from,  ii  per- 
mitted to  be  ncrfomcdtooly  restore*  the  parallel  order 
of  battle.  If  tide  roattttavre,  of  an  open  column  uior- 
inr;  by  files  to  a  flank,  appear  complicatedt atheremif 
be  substituted  in  its  Stead,  provided  they  ate  condncied 
on  the  principle  of  throwing  the  nuMS  of  the  (orcei  on 
the  flank  of  the  enemy. 

To  conclude  the  subject  of  flank  attacks. 

l«  An  anny  (B)  may  be  placed  out  of  the  reach  of  tbe 
«neniy*e  artilleryf  and  conMqncatly  be  ranged  in  a  line 
parallel,  and  having  one  wing  greatly  reinforced  wtlhoat 
being  obliqi^e. 


G 


9.  The  line  (O)  may  be  greatly  inclined,  with  iu  head 
towarda  tbe  attachi  and  oonequently  bo  peeitirely  diago- 
nal, without  being  reinfiwced. 


3.  It  may  be  perpendicular  (F),  with  a  wing  rein- 
forced upon  the  flank  of  the  enemy,  without  being  dia- 
Such  waa  tbe  diapoeition  of  the  Pruasiana  at 


There  are  several  modificationB  of  these  different  or- 
ders ;  as,  for  inituncc,  of  the  third.  Tlie  flarik  may  be 
iciniorccd  by  an  angle,  or /o'mrc,  perpendicular  to  the 
front,  such  at  the  Aoatrians  adopted  at  Prague  and 
Koliiii. 

B 


4.  It  may  be  horizontal  (G)  upon  the  hoadt  of  Iho 
cnemy'a  columns^  without  being  obUque. 


The  patience  A,  being  perpendicular  to  the  enemy's 
Itee  C,  reinforcea  the  right  wing  of  the  line  B,  without 
being  nbliqac.    The  same  obeerration  is  applicable  to 

an  angle  towards  ihc  rear. 

It  is  probable,  that  llic  ancients,  in  general,  jircFcrrcd 
the  parallel  order,  reinforced  on  a  wing,  to  the  oblitgue 
order.  Among  the  mo<lerns,  Turennc  employed  ihn 
former  at  the  battle  of  £nsbeim,  and  the  latter  at  Sin- 
aheim ;  but  theae  maneeuvrea  being  cnecuted  by  mkw 
division  only,  whhout  celerity,  andinilgbtof  tboenemjr) 
they  had  time  to  form  a  parallel  line,  and  to  reinforce 
the  pr)inl  attacked.  The  king  ol  Prussi.>  sctms  justly 
entitled  to  the  honour  of  having  fust  a|)ptccial£d  tlie 
advantiigcs  of  such  an  order  of  battle  as  lit  dispbyed  at 
Leuthen,  because,  until  that  moment,  it  had  never  been 
applied  in  a  similar  maimer. 

A  parallel  line,  atrongly  rtinfotced  on  the  most  im* 
portent  pmnt  of  attach,  is  nnqnesiiotiisbiy  good,  »nd  co« 

incides  with  the  principle  whicfi  wc  consider  as  the  basis 
of  all  operations.  It  may  thcrctore  r.otiduce  to  victory, 
but  IS  nevertheless  subjected  to  several  inconveniences. 
The  weak  part  of  the  line,  being  so  near  the  enemy,  may 
bo  drawn  into  action  against  the  intentions  of  the  com* 
mander,  and  be  defeated,  and  tboa  frustrate  the  ad*anla< 
se*  which  might  have  been  gained  on  the  opporite  flank. 
The  reinforced  part  of  the  line  may  defeat  its  opponent; 
but  It  cannot,  on  that  account,  take  the  enemy's  line  in 
flank  and  rear,  without  making  an  extensi  .L  crnent, 
which  would  caus«  a  separation  from  the  other  divisions, 
if  they  happened  to  be  engaged.  Bui  if  iho<,e  divisions 
were  not  engaged,  and  therefore  enabled  to  folfow  the 
movemema  of  the  reinlbrcod  pMt  of  the  line,  still,  as 
this  manoeuvre  would  be  drcniar,  the  enemy,  by  march- 
ing on  the  chord  of  the  arch,  would  oppose  to  it  a  direct 
and  moi^  ru])id  counter-inoveiiieiu,  \«  Inch  »ouli!  place 
the  ofl'ensivc  on  his  side,  and  bring  hi&  nias^  of  forces 
first  on  the  principal  point  ot  attack.  But  the  disposi- 
tion of  the  king  «)f  Prussia  at  Leuthen  has  quite  a  dif- 
ferent  effect}  not  only  la  the  extremity  of  the  attacked 
'  wing  overpowered  by  a  whole  line,  but  the  flank  of  that 
wing  is  Inrned.  aivd  its  rear  taken  in  reverse  ;  and  atl 
this  is  perft'rmed  without  matirrmrc,  or  prolonging  the 
diagonal  cln  cciiod,  by  sniiply  nui  ,  iiirii;  'lie  whoie  front 
from  its  ofdiijut  posiiion  sii aigtu  lor«  :>rd.  'j"hc  divisions 
not  destined  to  tortn  the  first  attack  cannot,  from  their 
distance,  be  engaged  with  a  superior  enemy.  They  incur 
no  Bttch  riftki  and  yet  tbqr  are  in  a  aituatioQ  to  render 
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«uccessir«ly  dwir  Mpport  lo  the  wiof  which  it  en* 

gaged. 

Having  thus  attempted  to  explain  the  arrangements 
for  Iwttk)  and  the  difTerent  oiodes  of  attack,  we  shall 
BOWptOOMd  tq.  consider  what  measures  ought  to  be  taken, 
after  ihe  tenniBatioD  of  tbe  betUe,  by  the  victoriMiit  and 
bjr  the  defisated  army.  The  army  which  haa  attacked 
■nd  beaien  its  opponent  should  observe  the  following 
rules:  I.  The  light  and  other  detached  troops  must 
instantly  put  sue  the  enemy,  with  the  view  of  increasing 
bis  disorder ;  tho  whole  army  follows  more  leisurely, 
end  in  good  order.  }.  As  Boqa  as  we  can  percel?e  the 
iKrecdee  of  the  enemy's  retreatt  we  must  determine 
what  ia  to  he  done  to  increase  hie  loss;  as,  to  cot  off  the 
retreat  of  a  part  of  his  force,  or  to  place  artillery  in  such 
a  manner  as  to  obstruct  the  retreat,  and  render  it  more 
confused  and  bloody,  and  prevent  the  enemy  from  rally- 
ing. 3.  All  the  posts  which  have  been  placed  for  the 
purpose  of  covering  the  retreat,  must  bo  instantly  and 
vigorously  attacked,  in  order  to  avail  ourselves  of  the 
tMoic  among  the  troops.  4.  We  moat  pursue  the  enemy 
aa  long  as  daylight  and  the  atreagtb  M  the  troopt  w'M 
permit,  in  order  to  push  our  victory  to  the  tltnott  For 
the  maxim,  that  we  ought  to  make  a  golden  bridge  fur  j. 
flying  enemy,  is  only  to  be  put  in  practice  when  wc  can 
do  no  belter.  5.  As  every  battle  is  fought  on  account  of 
some  ulterior  object,  we  should  immediately  proceed  to 
the  accompilshaieat  ef  that  objeet»  as  soon  as  we  have 
made  the  nekeesafy  arrei^ments  for  the  care  of  the 
wounded,  8cc.  For  every  tMng  ought  to  be  previously 
in  readintsi  for  the  maintenance  of  the  troops  in  their 
farther  advance;  and  we  roust  be  prepared  tu  lake  ad- 
vantage of  all  the  erton  which  the  eoamf  maf  commit 
in  his  retreat. 

If  the  victory  has  been  gained  by  the  army  acting  on 
the  defensive,  the  same  rulcst  upon  the  whole,  are  to  be 
observed,  but  with  more  caution.  For  the  same  ree« 
sons  which  forced  U  to  select  a  position,  snd  there  await 
the  attack  of  the  enemy,  generally  prct^ent  it  from  pur* 
suing  him,  and  following  up  the  victory  farther.  They 
must  beware,  indeed,  of  leaving  their  position  too  soon, 
and  pursuing  too  keenly,  because  the  enemy  niighi 
Otherwise  turn  round  and  attack  the  troops  which  had 
ghrcn  up  their  advantages,  boat  and  panue  them,  and 
enter  the  poeitidn  along  with  them.  • 

If  the  attacking  party  have  been  heeteD»the  fcllowlng 
rules  are  to  be  obsn  vL  ':  1.  So  long  as  there  is  any 
chance  of  victory,  the  repulsed  troops  must  be  formed 
again,  and  led  on  anew  to  the  attack  ;  or  their  place  sup- 
plied by  fresh  troops  i  and  the  moment  must  be  accu« 
rately  determiosdi  beyond  Which  tlie  retrest  eanooc  be 
deteyed  without  daopr.  S.  As  soon  aa  this  moment 
arrives,  the  dispowlions  previously  determined  upon 
must  be  made.  These  consist  in  occupying  with  troops 
and  artillery  all  tenable  places,  such  as  villages,  houses, 
woods,  heights,  &c.  lying  at  f^e  distance  of  a  short 
gun-shot  from  the  roads  along  which  the  army  is  to  pass, 
in  order  that  the  troops  may  securely  retire  under  their 
fire.  These  places  must  be  so  much  the  atronger,  if  the 
Ktreeting  troops  have  e  defile  to  pats.  And,  iTpmrihlet 
the  retreat  of  the  troops  which  have  been  thrown  into 
them  must  not  be  sHowed  to  be  cut  off,  after  they  have 
accomplished  their  object.  3.  When  these  dispositions 
have  hccn  made,  the  cannon  are  to  be  marched  off  the 
field  of  battle,  fn  order  to  save  our  artillery.  But  should 
there  be  decisive  batteries,  which  cover  the  retreat} 
we  should  rather  sacrifice  them  thSO  enpON  oanelVN 

V01..XUI.  PahtI. 


lo  the  loss  of  a  n"<?at  number  of  troops  :  but  \m  snouUl 
also  consider  i  i  w  the  enemy  can  use  them  when  he  has 

1  ■liciri.  l  i  t-  if  he  cannot  immediately  tura  them 
against  the  retreating  troops*  it  is  the  less  necesmry  to 
hesitate  to  sacrifice  a  finr  pieees  of  cannon  to  the  aemlf 
of  the  arrnf.  4.  The  iroopa  follow  the  artillery ;  and 
in  broken  ground  the  cavalry  march  off  Erst ;  on  plain 
ground,  the  bafalioiis  wh:rti  hrivr:  been  engaged  In  fight- 
ing tall  back  atjJ  iiiarca  ulT,  aii  ;l  ihe  cavalry,  in  tlie  mean 
time,  take  up  a  position,  from  ijilIi  '.hey  can  fall  upon 
the  flank  of  the  pursuing  enemy.  When  the  infantry 
have  thus  marched  off,  under  cover  of  the  cavalry,  the 
latter  else  retire  in  the  best  possible  order.  S.  A  rear 
goatd,  as  b  eveiy  march,  must -be  Ibraied  of  those 
troops  which  have  suffered  least;  but  much  stronger 
than  upon  ordinary  occasions ;  and  they  must  proceed 
with  much  more  caution.  The  infantry  of  the  rear 
guard  occupies  ail  that  can  cover  lite  retreat ;  and  calls 
in  all  its  posts  as  it  proceeds.  The  cavaliy  alwaya 
marches  in  such  a  manner,  that  it  can  easily  form  in 
order  of  battle ;  it  retires,  therefore,  en  eekefuktt  or  in ' 
such  other  order  ae  the  nature  of  the  ground  will  per- 
mit ;  so  as  to  combine  rapidity  with  order.    When  an 

Li  Ic  occurs  in  a  retreat,  the  rear  guard  forms  in  or- 
dci  ui  battle,  and  takes  up  the  best  position  for  covering 
the  army,  by  which  it  mast  he  aupportedi  slMMlId  it  he 
too  violently  attacked. 

Nearly  the  same  rules  must  l»a  ebserved  by  an  anuf 
which  has  been  attacked  and  beami;  only  that  k  must 
commence  by  again  forming  hi  line,  before  proeeedinK 

in  the  retreat,  at  least  if  it  is  to  be  contlnrrt-ii  with  or- 
der. For  the  line  of  an  army  acting  on  the  defensive, 
and  beaten,  is  vsy^s  broken;  although  this  does  not 
hold  in  the  case  of  an  army  acting  on  the  offensive.  In 
such  a  retrograde  movement,  the  points  where  the  amqr 
is  to  form,  and  upon  which  it  is  to  lean  its  flaokst  OMUt 
have  been  previously  determined.  If  fton  thia  posttioD 
it  be  possible  to  deprive  the  enemy  of  his  advantage  by 
a  general  attack,  a  spirited  commuMler  will  not  hesitate 
to  attempt  it.  Otherwise  the  enemy  must  be  kept  in 
check,  in  the  new  position,  until  all  our  dispositions  are 
made  for  the  retreat. 

Both  parties,  after  the  loss  of  a  battle,  must  immedU 
ately  endeavour  to  take  up  and  maintain  a  strong  peal** 
ikoii  to  repair  the  loss  they  have  suffered,  and  then  pro- 
ceed again  to  the  eiteeotion  of  their  dengn.  The  far- 
thcr  we  retreat,  we  not  only  lose  n  ■.^rt  ati  r  tract  of  couo> 
try,  but  the  army  becomes  more  aiscouragcd,  a  circum- 
stance which  is  always  of  much  greater  oooieqiMDce 
than  the  loss  of  a  battle. 

General  Lloydt  the  eelebrattd  commentator  on  the 
military  oecuneneea  ef  the  aeven  yean  war,  has  laid  It 
down  as  a  ralOi  that  an  army  retreating  ought  to  he  di^ 
vided  into  as  many  strong  corps  as  the  nature  of  thn 
country  will  admit  of;  because,  in  this  case,  the  enemy 
can  do  you  no  very  essential  damage.  If  he  separatea  his 
army  likewise  into  many  corps,  none  of  them  will  bo 
strong  enough  to  undertake  any  thing  of  coMequencn  t 
and  if  they  keep  too  eloM»they  may  receive  aeow  .eon* 
aiderable  check.  Another  advanl*fe  amring  fi^om  this 
method  of  retiring  is,  that  the  enemy  cannot  intercept 
any  of  your  corps ;  because  he  can  neither  push  be- 
tween them,  nor  go  so  far  about  as  to  come  before  them, 
without  exposing  his  own  troops  to  be  hemmed  in  be- 
tween your  different  corps.  If  he  follows  you  with  his 
whole  army,  one  division  only  can  tfe  in  danger ;  which 
mj  b«  MMlf  ftvdded  by  fonniog  •  strong  rear*gaari^ 
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who  will  get  lime  For  the  remainder  to  march  oflF  in 
uCety  }  anci  ilic  innre  so,  as  a  small  corps  marches  much 
mors  lightly  tlian  an  army.  Care  must  be  taken  nui  to 
engage  ibe  whole  corps ;  becausct  if  the  eoemy  is  oetr, 
ind  acts  with  vigour,  it  will  be  «aUrclf  kiM. 

Theae  ideo  u  Llofd*  wblcb  m  oontruy  to  the  prin- 
ciplea  upon  which  Moat  of  bis  aim  masinifl  are  eata* 
blished,  have  been  wrought  up  i' '  >  i  "-y^'j-m  by  Rulow, 
under  the  title  of  eccentric  rr.r :  in  i  ppij!»iuon  to 
eonccnirir  mi  vtmenti.  A  contrary  y^lt  m,  however,  is 
with  grewicr  propriety,  we  think,  maintained  by  Jo- 
minl.  We  have  already  observed,  that  an  amgr  inferior 
In  nttflalwra  to  ita  antagoniat  ought  always  to  endea- 
voor  10  ect  in  »  body ;  oaceaie  it  is  only  by  ao  doing 
that  it  can  hope  to  obtain  any  advantage  over  the  ene- 
my. It  cannot  be  disputed,  that  an  army  compelled  to 
retreat  is  already  sufficiently  weak,  without  being  be- 
sides divided.  AU  (he  divisions,  indeed,  cannot  be 
ruined  when  thus  separated ;  but  one  or  two  will  cer- 
tainly moet  with  aucb  »  Cate }  aod  the  most  diaaatrous 
coneeatrie  retreat  cannot  ptodueo  any  thing  more  ailfe- 
mitous.  When  we  aball  have  compared  the  syatem  of 
Lloyd  and  Btilow  with  events,  and,  in  particular,  with 
the  result  of  the  concentric  retreat  of  the  Archduke 
Charles  of  Austria,  in  1796,  we  have  no  douhi  but  the 
propriety  of  drawing  opposite  conclusions  to  tiieir'a  will 
be  universally  admitted.  Lloyd«  indeed,  is  already  in 
contradiction  with  himself;  fiw  Im ellowi  that  the  di- 
viding of  tho  punnuog  force*  espoacs  thena  to  defini. 
How  then  cm  M  adTiiotbapiir>q«dteco«MNt  thoMnte 

SxcT.  IX>  ly  CSMiMMirafa  nntf  Wtatr  i^imittn* 

Wlien  tlie  weather  becomes  so  bad  that  the  body 
canoot  witlntand  it,  ibe  troopi  oagbi  not  to  be  exposed 
to  it  In  the  open  field,  hut  ihottld  be  ptaced  in  quar- 
ters, where  they  may  find  shelter  and  protection.  Aod, 
as  active  service  in  tlie  field  is  extremely  fatiguing, 
they  ought  to  be  placed  at  ttie  kjiid  of  a  campaign  in  ex- 
tensive quarters,  where  they  may  find  subsistence  and 
comfort,  in  order  to  refresh  themselves.  Hence  arises 
a  twofold  mode  of  placing  troops  in  quarters  «  1.  When 
<  the  only  object  is  to  shelter  the  troi^  from  tiie  wea- 
ther. 3.  Whenthcjere  distiihvtedin  estendvn  qvar^ 
ters,  with  a  view  to  tlieiriiihaisiBnc*  and  comfort.  Tlie 
Sormcr  are  called  caotenmenia,  tlie  latter  wluwr  quar* 
tcrs. 

As  the  army  is  incapable  of  withstanding  the  enemy 
in  its  quarters,  the  general  principle,  whence  all  the 
rules  for  the  distribution  of  the  troops  in  quartera  la  do* 
rived,  ia  this ;  That  in  case  of  an  attack  from  the  aneBjr, 
we  'should  always  have  h  in  oar  power  (•  draw  the 
artny  together  in  order  of  battle,  upon  an  advaotageoilB 
field,  before  the  enemy  can  attack  us. 

Rain  and  nightly  cold  force  us  first  to  place  the  ca- 
valry, on  account  of  the  horses,  in  the  viliages>  Their 
quarters  must  be  so  disposedi  tlwt  the  camp  of  the  la* 
nntry  completely  covare  them,  aod  the  enemf  eiimot 
fall  opoo  them  from  behind ;  and  that  either  the  dis> 
tance  of  the  out-posts,  or  the  obstacles  which  the  ground 
or  the  resistance  of  the  infantry  presents  to  the  enemy, 
■^IkjuUI  kave  time  for  the  cavalry  to  unite  and  assist  in 
beating  oil'  the  attack.  The  same  priociplea  must  be 
fbllowed,  when  IK  are  compelled  to  place  the  ioGmlrir 
Ie  quarters. 

.  we  place  eur  traopa  in  winter  qoarlera  wlmn  we  per- 


ceive, t.  That  we  ourselves  can  no  longer  undertake 
any  enterprise  of  importance ;  and  3.  When  the  enemy 
cannot  attack  our  troops  in  their  quarters.  The  first 
may  occur,  when  the  capture  of  a  fortvssa  wooU  he 
necessary  to  enaU^  ua  to  advance  fertker  fnio  tiw  ene- 
my's countrTi  but  (he  hedness  of  tlm  weetber  prevents 
us  from  unoertaking  the  siege ;  when  no  post  or  pass 
is  to  be  carried,  which  would  be  of  use  in  opening  the 
lollowing  campaign,  or  in  securing  our  quarters  ;  when 
there  are  no  provisions  any  where  to  t>e  consumed, 
which  the  enemy  might  want;  or  when  no  blow  is  to 
be  eieewed  agefaiak  Ma  magi^neei  itc.  The  second 
caso  occurs*  when  ear  feitreaeea  are  aufficieatl|r  provided 
with  all  necessaries;  or 'when  vat  quarters  are  so  diahr 

posfd,  that  the  enemy  ett'irr  cannn"  pt-netraif  intn  them 
at  all,  oronly  wiih  the  gremt^i.  ddiii.ci,ijr  wheu  jn  at- 
tack would  be  of  no  ase  to  bunjMU  ^^\^•f  ruin  his  ow;i 
army.  Excepting  these  cases,  we  must  wait  until  tho 
enemy  ptaua  his  troops  in  qtttiter%  and  then  tbe 
campaign  aemtimacomiaueadariDg  a  great  part  of  ilie 
winter. 

For  the  security  of  the  quarters,  of  whatever  kind 
they  may  be,  It  is  requited,  I.  In  general;  that  tbe 
whole  of  the  enemy's  arniy  may  nut  be  able  to  make 
an  attack  upon  our  whole  quarters,  without  finding 
them  prepared.  3.  In  particular ;  that  the  enemy's 
troops  may  not  be  able  to  attacli  and  carry  one  or  other 
of  iiie  quarters. 

The  general  eecurity  of  the  quartera  depends,  i.  Ois 
the  nature  of  the  ooumry  between  the  etveroy  and  thw 
fjuartcrs;  as  when  they  arc  covcrrtl  hy  a  river,  a  cbaiik 
of  mountainStOr  other  objects  forromg  defiles.  In  sucli 
cases,  we  have  the  additional  advantage,  that  the  na- 
tural obstacles  are  generally  stiU  more  effectual  at  (hat 
season  of  the  year.  3.  On  the  nature  of  tbe  ground  in 
Ibe  quarters,  and  on  their  sitoatioa  There  must  be  no 
defiles  witMn  tlie  quartera  wMcb  can  intenwpt  their 
connection ;  and  in  caae  the  quarters  should  be  ettack- 
ed  at  one  or  more  points,  the  troops  must  have  the 
means  "i  t  M  iii  ing  and  uniun^;  with  the  army,  without 
the  risk  of  being  cut  off ;  which  might  happen,  if  any 
one  part  were  to  form  a  projection,  not  covered  by  ten- 
able posts  or  otherwise.  On  the  measures  taken 
to  protect  them.  All  tbe  appiwachcs  through  the  de- 
file wki^  'covers  the  quarters,  mutt  be  deairayed  or 
fertified.  The  quarters  must  not  he  too  ftr  distant 
from  each  other  ;  mnl  a  common  rcnr";  rvnus  must  be 
chosen,  where  they  can  all    arrive  rapidity  and 

safety,  and  find  an  advaniageou-,  poaiiiun.  The  pro- 
per dtatribotion  dcjicnds  upon  the  time  in  which  the 
cnemjr  can  approximate  his  quarters,  and  m^e  an  at« 
tack  tipeo  eura;  lor  otherwiae,  tbe  mora  tbcjr  are  ex* 
(ended,  the  more  eomlbrtable  will  It  be  for  the  troepei. 
The  rapid  junction  of  the  army  on  approximating  UiO 
quarters,  should  be  facilitated  by  improving  the  roade 
I  I  I  '  I  ommunicBiions,  rrmoving  the  obstacles,  establish- 
ing signal  posts,  &c.  The  ligbt  troops  in  front,  should 
constantly  send  oat  small  patfoleai  In  order  to  obtain 
notice  of  all  that  is  going  en  among  the  enemy  %  and 
for  the  mme  purpose,  the  army  should  be  piovided 
with  good  spies. 

The  security  of  the  individual  quarters  depcnda* 
I.  On  posts  bung  well  placed  nn  all  the  roads  by  which 
the  enemy  might  upproitch.  2.  On  the  judicious  use 
of  patrolcs  towards  all  points  from  whence  the  enemy 
might  approach.  9.  On  tbe  good  dtspoattum  of  tbe 
quartcn  nr  defence  agidntt  every  aurpriae  and  open 
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tack.  4.  On  the  discipline  of  the  troops  under  each 
commander,  and  the  regniai  performance  of  iheir  duty. 
The  troops*  in  quarlerst  however,  should  never  he  un- 
OpcMmruy  aubjecied  lo  faiigue. 

Ttwre  is  acarcoly  inj  opentioo  io  war  more  deUc»t« 
■nd  dHBctthf  tbao  tlM  dtttribotioB  of  tbe  troopt  Iqio 
winter  quarters ;  it  requires  a  perfect  knowledge  of 
tbe  country,  and  must  be  regulated  by  a  prodigious 
variety  of  circumstances.  1.  Regard  must  be  had  to 
tbe  enemy's  disposition ;  3.  to  his  general  plan  of  war, 
and  to  the  particular  object  he  baa  in  view  for  tbe  en- 
•oins  campaiEQi  and,  3.  to  tbe  object  you  have  your* 
Mlf  Ml  vbw  nr  tbe  (bUowiog  campaign.  If  you  pro< 
poae  to  bV'M  tiM  dfftMivOi  th*  diatribution  of  the 
troopt  naat  ba  mada  in  MCh  a  manner,  as  to  be  able  to 
uniie  in  difTercn'  puiiits,  without  leaving  even  a  poasi- 
bUiiy''of  their  ht-inv;  intercepted  in  tlieir  inarch  to  the 
place  0 1  rt ude£.vuiii ,  that  these  points  be  chosen  as 
aaar  tbe  irontier&  as  possible,  in  order  to  cover  ibe 
CMMfyi  and  that  they  be  so  weU  alMMea^  that  tli* 
«Mmjr  can  neither  force  you  in  tlM«i  Mr  l«mi  jm  ba> 
kind.  If  you  propose  being  on  tbe  efeiisife,  the  Croopa 
must  be  so  distributed,  thai,  ir,  one  msrrh  or  two,  tbey 
may  form  several  great  corp^  on  ihc  cncuty's  frontiers, 
and  pass  tbem,  so  as  to  scpLirati  hi^  quarters,  and  run 
no  risk  of  being  intercepted  before  tbey  join,  and  form 
ope  body  in  tbe  enemy's  cotnitfj.  Above  all  things, 
CRM  muat  be  takcD  itaai  thay  af*  aet  expaaad  lo  be  £»• 
qeieied  durlnt  tbe  whMet^  vhicii  the  Mopa  maak  en* 
joy  io  peace  and  safety,  aa  wdl  to  tefretll  tl|Mliael«aa, 
as  to  form  the  recruits,  fcc. 

The  follouiri-  ij  tho  manner  in  which  tbe  army  is 
gcncruiiy  disiiibuicd  in  quarters:  I.  The  troops  of  the 
right  wing  are  placed  in  the  villages  lying  to  the  right, 
those  of  the  left  wing  in  the  viilagas  to  the  left,  in  the 
same  order  in  which  they  eticamfb  8.  Tbe  troopa  of 
tbe  first  iioa  aie  placed  in  tbe  more  advanced  villages* 
tbaaeof  tbe  aacond'in  tbe  villages  lying  behind,  in  pro- 
portion to  the  extent  of  ground  occupied  by  thr  army. 
S«  The  whole  of  ibe  infantry,  however,  is  placed  in  (lie 
first  and  second  line,  and  tbe  cavalry  in  the  third  ;  for 
tlw  latter  has  no  security  in  villages.  4.  The  light 
troops  are  placed  in  front  and  on  the  flanki  ef  tke  ar* 
mj,  but*  if  poiaiblat  so  aa  to  be  in  aome  degree  eoferad 
agi^Uwt  the  eoterpriaea  of  the  enemy*  In  atder  that  thef 
nay  not  be  obliged  to  provide  for  tbeir  security  by 
hard  service,  oiberwiae  tbe  chief  object  of  the  winter 
jUjnrr  ,  vi...  the  refreshment  of  tbe  troops,  of  which 
tlHv  nave  so  much  need,  would  be  rendered  nugatory. 
Thoy  ^n,  therefore,  placed  in  front,  but  on  this  side 
of  tbe  defile  which  covers  the  army;  from  whence  ib^ 
Mf  aweh  over  tbe  security  of  the  army  by  constant 
p«trolea»  ceaeisiiDg  of  only  a  amall  number  of  troopa. 
Thia  ia  called  the  ecnbm  of  the  qoaftera.  S.  The  light 
-  infantry,  or  detachments  of  the  army,  occupy  the  en- 
trenchments on  tbe  bridges,  or  other  passes:  bttt  there, 
iikewiae,  all  proper  measures  most  b«  ClkeA  loT  the 
aaaintcnance  and  comfort  of  the  troops. 

The  petty  war  which  the  troops  cany  on  agaiott 
Mcb  other  along  the  csnfan*  ie  of  UHle  ooaaaqoeoeot 
tar  akhotigh  they  endeatoof  to  attadt  oveiy  fatdiin' 
dual  quarter,  Moon  3s  tliey  find  that  the  commander 
baa  neglected  any  of  the  measures  of  security ;  yet 
socb  an  aitack,  even  if  successful,  would  have  little 
inflocnce,  if  the  quarters  were  otherwise  well  disposed; 
Md aeveral  attacks  could  only  succeed  against  useless 
tamfi^  Tho  iDllowiog*  tharefiMw*  an  the  only  tbinga 


worthy  of  altenlion.  i.  Attacks  upoa  a  principal  post 
irj  iho  quarters;  and,  2.  A  general  attack  on  the  whole 
quarters.  Both  enterprises  may  have  a  strong  influ- 
ence  on  the  attacking  army*  and  therefore  sbmild  not  ^ 
be  wantonly  andcrtakcn.  In  the  .  first  case*  we  moat 
inqalro)  1.  Whether  the  object  ho  worth  the  trooblfc 
For  example :  Can  we  compel  the  enemy  to  raise  his 
whole  quarters,  and  transfer  them  i  or  can  we  main* 
tain  the  place,  and  does  it  open  to  us  the  way  to  fur- 
ther enterprises?  or,  finally,  are  we  so  certain  of  suc- 
cess, that  the  hope  of  making  prisoners  is  sufficient  ta 
induce  us  to  undertake  it  t  %,  Is  it  probable  that  we 
shall  succeed  I  Thia  probabilUy  most  reeult  from  the 
bad  dispoeition  of  tba  qvariara*  which  onablea  ua  to 
approach  them  undiscovered ;  from  tbe  neglect  of  pro- 
per measures  on  (ht-  part  of  tl-ic  commanrlcr  to  prevent 
a  surprise.  The  situation  and  circumstances  roust  be 
such  as  to  afiTord  us  the  means  of  a  safe  retreat.  When 
the  attack  haa  been  determined  upou,  the  same  rules 
are  10  bo  ehiervod  as  in  the  case  of  all  other  detach* 
meoiBt  and  we  may  also  observe,  that  it  ia  aimoat  iw- 
ceaMvy  to  success,  that  we  should  get  into  tho  rear  off 

the  quarter!!,  eilhci-  with  tlie  wholt;  nr  a  part  of  the 
dciachmcnt  i  partly  because  the  attack  liuni  thence  will 
be  more  unexpected  by  tbe  eneni>,  a[uj  therefore  have 
a  greater  chance  of  success;  and  partly,  because  we 
may  thus  attack  him  on  more  than  one  aide*  raiae  Ma 
whole  quanaTa*  and  cut  off  hia  retreat. 

A  geoerat  attack  upon  tho  whole  qoartereoT  an  army 
is,  in  all  points*  dmilar  to  an  attack  on  an  enemy's  coun- 
try, in  order  to  surprise  it.  The  following  reasons  nuy 
induce  us  to  make  such  an  attack.  1.  A  bad  disposi- 
tion of  the  enenoy's  quarters.  2.  Measures  ill  taken 
among  his  troops  for  the  performance  of  their  duty.  3. 
A  well  foiuuled  hope  that  we  shail  be  able  to  drive  the 
enemy  out  of  the  country  in  bis  possession,  either  imme- 
diatciyt  or  upon  tho  opntiag  of  the  campaign.  Tbia  may 
be  the  ease,  if  the  enemy  have  neglected  some  tenable 
places,  and  left  it  in  our  p  nvt  t  to  n  alir  ourselves  masters 
of  iheni;  or  if  he  iiai.  cacLieu  =oijil  i  I  our  fortresses 
within  Ins  quarters,  which  the  laN.iiCbi  uf  liie  liCason 
prevented  bin  from  taktngi  and  which  will  serve  us  as 
finbttt  tPafifiui  in  our  advance;  or*  lastly,  if  his  whole 

Juaitera  eoniiat  of  an  4^eD  country*  from  which  wo  cau 
rive  hhn  b<ddnd  defiles*  wlueh  he  will  afkerwarda  in 
vain  endeavour  to  pass.  4.  The  success  of  such  an  en- 
terprise will  be  greatly  promoted  by  a  skilful  disposi- 
tion of  ur  own  quarters,  by  good  and  secret  arrange- 
ments wittoio  them,  by  which  we  shall  be  enabled  to  draw 
them  rapidly  togother*  and  move  Into  theeo  of  tho  ' 
enemy. 

SnoT.  X.  #MMAisi«*lef  iVbM|Mr  «»  iUlfiMry  Cm' 
^^MffDiia. 

In  this  concluding  section,  we  -propose  to  lay  bcforfi 
our  readers  a  summary  of  the  essential  pi  inciplcs  of  mi- 
litary combinations,  extracted  from  Jomkii's  excellent 
IVeatite  on  MlUary  Ofurationt. 

The  fnndameoul  principle  which  ought  to  regulate 
all  nnlitBry  eombhndoRa,  eoneiste  In  tfttrnting,  wUk  ike 
great  ma*t  t-f  znr  f-rrm ,  a  comUned  effort  on  the  decisive 
fiotnt.  VVe  may  easily  conceive,  that  a  skilful  general 
may,  with  60,000  men,  :)cat  an  arfny  of  100,000,  if  he 
can  but  contrive  to  bring  50,000  men  into  action  upon 
one  part  of  the  enemy's  line.  Tbe  numercM  aupa* 
liority  of  tke  troopa  not  engaged*  to  anch  n  caao>  is  more 
SaS 
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hurtrul  than  a{tv«ntageous,  beoitiae  it  «alf  tends  to  in* 
crca&c  the  duorder,  as  was  proved  at  ttie  battle  of  Leu- 
tlicn.  The  rulis  for  applying  ihe  principle  ubovc  ijid 
do*!)  are  by  no  means  numerous,  and  wc  shall  entlea- 
vour  to  point  ihein  out. 

I.  TiiB  6rU  rale  i»,  to  originate,  or  Mke  the  lead  in 
•II  movements.  The  general  who  auecewle  in  placing 
tki*  adventego  on  iiis  iidc»bM  it  in  hi»  power  to  employ 
bis  forcea  wherever  he  thinks  it  moat  tdviaabic ;  on  the 
oiht  r  hand,  he  who  waiis  for  the  enemy  cannot  he  master 
ot"  ai>y  conibina' urn,  because  his  movements  are  subor- 
dinate to  those  of  his  urivcrsdry,  and  because  he  has  no 
loii);er  the  p«)W<:r  o(  arresting  thtm  when  they  are  in  iuH 
execution.  The  general  who  takes  the  lead,  knows  wnat 
lie  u  iQing  to  do  I  bo  coneeala  hie  marcb,  eurpriMt  and 
overidieImB  «n  extrenrityi  s  weok  pwt  He  who  waita, 
i&  bc;^tcn  n  nr  of  those  parit,  ovoo  before  be  hM  been 

iiitornied  jI  li  t  attack. 

II.  Til'  -I  ii  id  rule  is  to  direct  our  movements  on 
that  weak  pan  whtcli  can  be  most  advantageously  at- 
tKlwd,  The  choice  of  this  pan  depends  upon  the  ene- 
nft  poiition.  The  most  imporuot  poinl  is  that 
of  which  the  occupstioa  would  procore  the  most  fsvoar* 
able  chances,  and  the  greatest  results.  Such,  for  ex- 
ample, would  be  the  positions  which  should  enable  us 
to  gain  the  communications  of  the  enemy,  with  the  basis 
of  his  operations,  and  to  ittrow  him  back  upon  an  inaur- 
mounuble  obstacle,  such  as  a  lake,  alat^  lifor  wtUiont 
a  bridge,  or  a  great  neutral  power. 

In  double  and  scattered  linea  ofopentlem»ouratlaieka 
will  b«  most  appropristeljr  directed  on  ttie  central  points. 
In  carrying  the  mass  of  our  forces  to  that  quarter,  we 
overwhelm  the  isolated  divisions  which  f^uard  them  ; 
the  scattered  corps  to  the  rij^ht  and  left  can  no  lontjer 
operate  iii  cguci  i  t,  and  arc  forced  to  make  Ihove  ruinous 
eccentric  retreats,  from  which  the  armies  of  VVurmser, 
of  Mack,  and  of  the  Duke  of  Brunswick  experienced 
such  terrible  effecta.  In  aimple  Itaies  of  operationSf  and 
in  contiguous  lines  of  battle,  fne  weak  points,  on  the  con- 
trary, are  the  extremities  of  the  lino.  Indeed,  the  centre 
is  more  within  reach  of  beint:  sustained,  at  the  same  mo- 
ment,by  the  ri^ht  and  the  left;  while  an  extremity  attacked 
would  be  overwhelmed  before  the  arrival  of  »utTici«ui 
means  from  the  other  wings  to  sustain 'it,  for  these 
means  would  be  much  more  remote,  and  could  only  be 
cmpioyod  one  aftorthe  oUier, 
^  A  deop  cOlttmn,  attaekod  on  it*  bead,  is  in  the  same 
ntuation  with  a  line  attacked  on  its  extremity ;  the  one 
and  the  other  will  be  engaged  and  beaten  successively, 
as  lias  been  di: nionstrated  by  the  defeats  ol  Russbach  and 
Aucrstadt.  At  the  same  time,  it  is  easier  to  (nake  new 
dispositions  wtih  a  column  in  depth,  than  with  a  line  of 
battle  attacked  on  an  extremity. 

In  Mtocuiing  a  general  strategical  movement  on  the 
extremity  of  an  enemy's  line  of  operatioas,  we  not  only 
brin)>  a  mass  into  action  against  a  weak  part,  hut  from 
this  extremity  wc  may  easily  gain  the  rear  and  the  com- 
munitations,  ciilier  wiil>  the  basis,  or  with  the  secondary 
lines.  I'hus^  liunaparte,  when,  in  1803,  he  gained  Uo- 
nauwerth,  and  the  line  of  tlie  Lech,  had  established  the 
mass  of  bis  force  on  the  commuoicatioas  of  Mack  with 
Viertn>tt  wMeb  waa  the  basia  of  this  genersl  in  respect 
to  Bobemisi  and  rendered  it  impossible  for  him  to  unite 
with  the  Rossian  army,  which  was  his  nu>st  imiioriaiti 


secondary  line.  The  same  operation  took  place  in  I S06, 
on  the  extreme  left  of  tht^  Prussians  by  Saaifeld  and 
(>>  ra.  It  was  repeated  in  1812  by  the  Russian  army  in 
Its  movements  on  K><luga  iind  Krasnoi;  and  again  io 
ISIS,  by  Bxhemia  on  Dresden  and  Lcipiie  agdbiat  the 
right  of  ttonaparte. 

III.  Tbe  result  uf  the  preceding  tmtha  pitMes,  that 
U  wc  ought  to  preCer  an  attack  on  the  cstremtty  of  a 
line,  we  should  also  beware  of  aiucking  tbe  two  extre* 
mitiis  at  once,  unless  in  eed  ou;  r  i  as  arc  greatly  su- 
pcrior.  An  army  ot  oU  000  men,  which  lurma  two  corps 
of  about  30.U00  each,  for  the  purpose  of  attacking  the 
two  extremities  of  an  army  equal  in  numbers,  deprives 
itself  of  the  means  ot  Striking  a  decisive  bloa',  by  multi- 
plying uselessly  the  number  of  tbe  means  ef  tesistanoe 
which  tbe  enemy  can  oppose  to  its  two  detachmenta. 
Such  an  cxteniicd  .in  I  ihsuniied  movement  may  even 
expusc  it  to  the  cn^  my,  who  may  collect  the  mass  of  his 
force  upon  one  point,  an  1  aniiilnlatc  his  adversary  by  the 
terrible  effect  of  his  superiority.  Attttcks  multiplied  in 
a  greater  number  of  columns  ar*;  »tili  more  dangeroua, 
anu  move  contrary  to  the  great  princtplea  of  the  ait  j  espe* 
eially  when  these  eotumnt  cannot  be  brought  Into  action 
at  the  same  instant,  and  at  the  same  point.  As  a  conse- 
quence of  this  niJxi'M,  ii  is  proper,  on  the  contrary,  to 
make  an  attack  upon  both  extremities,  when  >yc  li.we 
masses  greatly  superior  to  those  of  the  enemy  ;  we  may 
thus  bring  more  troops  into  action  upon  each  of  his 
wings,  while,  by  keeping  vrry  superior  forces  accumu- 
lated  upon  a  single  point,  our  adversary  might  perbaps 
be  able  to  deploy  and  bring  into  action  an  equal  taumber. 
We  most  take  care,  in  this  caacito  throw  tbe  great  body 
of  our  force  upon  that  wing,  where  the  aitacfc  pronUscs 

the  most  decisive  success. 

IV'.  In  order  to  operate  a  combined  effort  with  a  great 
mass  upon  a  single  pouu,  ii  is  necessary,  in  strategical 
movements,  to  keep  our  forces  collected  upon  a  space 
nearly  square,  in  order  that  they  may  be  more  dispon* 
able.*  Large  froms  are  as  contraty  to  good  principles^ 
as  scattered  llacat  laige  detnchmeuS)  anl  iaolaied  divi- 
sions. 

v.  One  of  the  most  efficacious  means  of  applying  ihc 
general  principle  above  laid  down  is,  to  make  the  ene- 
my commit  faults  contrary  to  that  principle.  We  may 
threaten  him  with  aome  email  corps  of  light  troopa  on 
several  imporiant  points  of  his  communications  i  and  it 
is  probable,  that  not  knowinf  the  fiMrce  ef  these  corps, 
he  may  oppose  them  with  numerous  dividons,  and  scat* 
ter  his  forces.  Thest  li^'ht  troops, at  the  same  tim*,  serve 
the  essential  purpose  of  collecting  intelligence  lor  the 
atniy. 

VI.  It  is  of  great  importance,  when  we  originate  any 
decisive  movement,  to  neglect  no  means  oi  informing 
eurselves  respactiiig  the  enemy's  posiUonsi  and  the 
movements  which  he  may  make.  The  system  of  ttfO- 

onna^r  is  very  use-fiil,  and  nri  pains  stintikl  be  spaied  to 
brinj{  il  to  pcrlcLtion ;  but  it  is  aiill  more  essentia!  to 
procure  accurate  itttelligence  by  mians  of  partisans.  A 
general  ought  to  scalier  small  parties  in  all  directions, 
and  to  muhiply  their  number  with  aa  much  care  as  he 
would  avoid  sucb  a  system  io  great  operations.  For  iltia 
purpoae,  some  divMoos  of  light  cavalry  are  organised, 
which  are  not  admitted  into  the  line  of  battle.  To  ope- 
rate without  these  precautions,  is  to  march  in  the  dark, 


By  this  ia  not  mruit  a  full  square  column,  but  that  the  fiattaliona  be  disposed  in  such  a  nUMWCr  as  to  be  able  to  arrive,  with  the 

 .i^j-  a  n  ^ —  ,  — ^..^      ^  anscked. 
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between  the  two  olherii.  It  consists  in  choosing  a  field 
of  battle,  determined  accordiii|f  to  its  adaptation  to  ttra- 
tegical  purpoBoa^  and  tho  nature  of  the  ground*  in  ordtr 
to  await  the  eneoqr't  MtBck*  and  to  teise,  diiifog  the 
iMttte  iuelf^  the  proper  mament  Ibr  otanaring  m  offen- 
aivo  attitude,  and  to  fall  upon  our  adtertaiy  wfth  every 
chance  of  success.  The  combinations  of  Bonaparte  at 
Rivoli  and  Austcrlitz,  those  of  WeUiogton  at  Waterloo) 
and  in  ihc  v;rcattr  part  of  his  defeQNVe  blRlet  in  SpalDt 
may  be  ctasj>cd  under  this  head. 

It  would  be  difficult  to  lay  down  pceeiie  rales  for 
the  eniplof  ment  of  theae  two  latt  ajstems,  whtch  are 
the  only  ooea  tbat  can  be  aQeceaafully  adopted.  We 
must  always  have  a  vicsv  to  the  mural  disposition  of 
the  troo|)s  ol  each  pariy,  to  the  peculiarities  of  the  na- 
tional character,  and  to  the  nature  of  the  ground  ;  and 
ibe»e  circumjttiincca  alone  may  direct  the  genius  of  a 
commander.  We  shall  confine  our  remarks,  therefore) 
to  llie  three  following  general  obienraiiona.  I.  With 
esperienoed  troope*  anid  on  open  graoadp  the  abaolote 
offenaive,  the  initiative  of  attaeki  b  always  the  best  sys* 
tern.  3.  In  ground  of  dtfRcult  accesSi  whether  by  na- 
turc  or  from  other  causes,  and  with  well-disci  [iiiii'  d 
troops,  it  is  perhaps  better  to  allow  the  enemy  to  arrive 
in  a  position  which  wc  have  previously  reconnoitred, 
io  order  to  take  the  lead  of  him  when  his  troops  shall 
iMTe  been  exhausted  by  their  first  efforts. 

S.  Me?ettheleaa(  the  strategical  situatioo  of  both  par> 
ties  may  someilmes  require,  that  we  should  make  a 
Hs  cty  ;ittri-k  upon  the  positions  of  our  adreraary,  with- 
rjui  icf.-ud  to  local  circumstances;  for  example,  if  it 
wt:ri  (.1  (  Dusequence  to  prevent  the  junci;an  of  two 
hoatile  armics^to  fall  upon  a  detached  part  of  an  ar- 
my, or  upon  a  eerps  isolated  «o  the  other  aMe  of  k 
liver,  tec 

IX.  The  Ardera  of  battle,  or  the  moat  pfoper  dispod* 

tions  for  conducting  troops  into  action,  ought  to  have 
for  their  object  to  give  them,  at  once,  activity  and  aeU« 
dity  ;  for  they  ought  neither  to  be  too  extended  nor  too 
crowded.  A  spare  order  is  weak  ;  troops  crowded  into 
too  dense  an  order  arc  in  a  great  degree  paralised,  be«  ■ 
cause  it  is  only  the  bead  that  can  be  brought  into  ac- 
tiou,  they  are  eadlf  thPOWn  IfltG  diswder  }  MllUeiy 
makea  dreadiul  rantgcs  unoasat  them.  It  appetrs  to 
us,  that  in  otder  to  fulfil  both  coaditioost  troops  le- 
injinin:;  on  the  defensive  may  be  partly  deployed,  and 
p.ta!y  Hi  columns  by  battalions,  like  the  Russian  army 
at  the  battle  of  Eyiau;  but  the  corps  draw  i  up  f  r  the 
attack  of  a  decisive  point  ought  to  be  composed  of  two 
linee  of  hattalione  each,  lortend  «f  deploying,  bainf 

•  The  immense  aJtaelsgsa  which  the  Kuatian  armies  derived  from  the  servicea  of  the  rnasark^  sBwd  seBdcnt  proof  of  the  truth 

ef  the  above  otm^rvttifMw.  These  li^ht  trttops,  iniiffnificaiit  in  the  ihock  of  a  (jreat  bittle,  arc  terrible  in  a  pursuit.  They  are  the 
moat  funniiluhlc  eiK-mv  fur  all  xtic  c(imbiii*tiuiis  nf  a  ^jeitcral,  bccaiiit:  he  can  never  he  ctrtain  of  the  Safe  arrival  and  eiecutiOl)  ofbia 
orders,  and  ht»ci>iiv<i)it  are  :tKvH\s  ii>  dai^ger,  Mtd  hi*  operaticins  uncertain.  So  long  *m  an  army  h»den|y  afew  regiaaenta  uf  these  paiw 
tU-ins,  the  whole  of  their  value       not  Icnuwn :  but  when  their  iHimber  was  increti^iJ  to  13  or  .'0  theumn^ SB idsaeaeld he  Ihtiuil af 

their importarKc,  rspccially  m  a  cuunuy,  the  population  of  which  was  not  unfavourable  to  them. 

For  one  convoy  which  they  inlercciit,  we  must  cauielhem  jII  'i-  1  c  i  =r  rini  ,  and  the  cucort  must  be  iiumerouain  order  toiniure 
safety.  Wc  are  tiever  cartajn  of  ixHonuiug  a  march  urnnolcsteU,  because  wc  know  not  where  the  enemy  are.  These  incident^ 
duties  require  ao  inunenae  fisKe ;  and  the  regidar  cavaliy  ate  soon  rcsdcred  toully  unfit  for  acrvice^  ie  ooeHqeenee  ef  the  firtiguc*  to 
which  ihcv  are  exposed.  The  TurkiabiniUuapfodaeea  nearly  the  same  effect  on  the  Bussians,  as  the  CoMaem  eethe  ether  Buropeae 
M  wi'iie I  the  eeevey  ate  eot  tnorr  aeeere  in  BM%aiiSb  thsn llwy  were  in  Spain  and  in  P«>Und.  In  other  armies,  perhaps,  some  thouaanda 
ef  vdontaer  hwaiiis  orlaneen,  leviedet  the  eoamieneenieM  ef  a  war,  and  directed  by  enterprising  leaders,  on  well  chosen  strstagieal 
pointa,  would  accomplish  nearly  the  same  object ;  but  we  sliould  alwavi  huve  to  to'tk  upon  (hem  as  detached  and  independent  troops, 
for  Ifthey  were  to  receive  their  orders  from  hcad-quarten,  they  would  no  longer  be  partisans.  It  is  true,  thev  would  not  poawas  pre- 
qt>alitieaia«l,inthelni^iu^th^«euidaBtc«ii<adwiahgMdCeisachst  hei,iesa  uaaTaiqsMeeviVwer  ^ 


anil  to  expose  ourselvea  to  all  tho  disastrous  chances 
which  a  secret  movement  of  the  enemy  might  produce. 
We  have  already  observed,  tbat  theae  partisans  would 
COhtiibotCi  at  the  same  time,  to  alarm  the  enemy  upon 
«Mn«  Inpoitmt  polMSi  and  thus  induce  him  to  divide 
Us  forces.  Theae  means  are  too  mtich  neglected ; 
llie  system  oi ttfiiunnage  is  not  aufHciently  or^;atiized  be- 
fore haitd ;  4nd  the  officers  of  the  light  troops  have  not 
always  Ihc  experience  requisite  to  endile  them  to  con- 
duct their  detachments.* 

VII.  In  condicting  the  operations  of  war,  it  is  not 
SMajh  to  carry  oBr'masaos  akilfully  eo  the'  nuiet  ion- 
portaac  poima  \  we  mast  also  know  how  to  bring  them 
into  action.  When  we  have  established  ourselves  upon 
these  points,  if  we  remain  inactive,  we  have  lo&i  sight  uf 
the  principle  entirely.  The  eiicmv  may  make  counter- 
maoaeuvres,  and  to  deprive  him  of  tbc  means  of  doing 
•o«  we  rotut  immediately  engage  him,  aa  soon  as  we 
have  gained  his  communicationatir  one  of  his  ejttremi- 
Cies.  It  is  at  that  moment  especially  tbat  we  ought  to 
eombine  a  aimuluneoas  effort  of  our  forces.  Battlee  ato 
not  decided  by  the  masses  present,  but  by  the  masses 
eni^agcd.  The  former  decide  the  preparatory  strategi- 
cal muveniciits  ;  the  latter  determine  the  success  of  an 
action.  In  order  to  obtuin  this  result,  a  skiKul  general 
ought  to  seise  the  moment  when  it  is  oecesaary  to  carry 
the  deciaive  position  of  the  field  of  battle}  and  he  should 
cesnbiae  the  attack  in  such  a  manner  as  to  nog^  all 
Us  forces  at  the  same  time,  with  the  sole  eiteeption  of 
the  troQ|>s  destined  to  form  the  reserve.  If  an  effort 
founded  upon  such  principles  shall  not  be  succcsslul, 
cam  :-.  hupe  to  obtain  the  victory  from  any  combinati  r., 
and  we  shall  have  no  other  resource  but  Ibatof  mskiog 
another  attempt  with  this  reaerre»  in  eoneen  srith  the 
troops  slready  engaged. 

VIII.  All  the  oomUnatiaos  of.  a  battle  nay  be  n* 
dsoed  to  three  ^awms. 

The  first,  which  is  purely  defensive,  condsts  In 
r,w  jiring  the  cneni;,'i  at\ack  ins  strong  position,  without 
any  u.uer  object  ttuii  mat  of  maint^iiiing  ourselves  in 
it.  Such  were  the  dispositions  of  Daun  ai  To  gau, 
and  of  &'Iarain  at  the  lines  of  Turin.  These  two  events 
eerve  to  demoMtrite  Iww  vidoae  all  auch  dispeaiiiiona 
■re. 

The  aeeond  system,  on  the  contmry,  is  entirely  of« 

fcnsive.  It  consists  in  attacking  the  enemy  wherever 
wc  cita  tind  him  i  as  b  redcri*  k  did  at  Ijcuihen  and  Tor- 
gau,  BuMpaiM  at  lent  and  Ratisboni  and  tho  alike  at 
Leipsic. 

The  tUfd  ajatenk  la  b  lomo  dagree  a 


tiaehrthe 

ilttbe  icnediss'in  enr  pswcr. 
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formed  ia  eoluwmi  bjr  difUoM»  te  (be  hOoming 
ner  :• 

6th.       5th.      4th.      M.        94.  iMB*. 


12'! 


10th. 


9ili 


8lli. 


rih. 


This  nrdcT  pitscnts  infinitely  more  solidity  than  a  de- 
ployed line,  whose  fiuctuutioitit  prevent  the  impuUe  ne- 
cessary for  such  an  aitacki  and  put  it  out  ol  il>c  powei 
of  tbe  officer!  to  carry  on  tbeir  troopa.  At  the  same 
time,  with  t  view  to  bcilUate  the  march,  to  avoid  the 
too  great  depth  of  the  m«Mt  and,  on  the  other  hand,  to 
inereaee  tbe  front,  without  at  all  Injuring  ite  comiaten* 
cy,  it  would  perhaps  be  more  proper  to  place  the  in- 
fSDtry  in  two  ranks.  The  battalions  would  thus  be 
rendered  more  .moveable  ;  for  the  march  of  the  second 
rank,  pressed  between  the  firat  and  tlurd,  is  aiways 
tiguing,  fluctuating,  and,  consequently,  lets  firm  and 
livelj.  BeaMes,  they  will  have  all  the  reqniaite  force, 
•a  tM  three  diTiaiona  will  preient  eis  tmoka  in  depth, 
which  is  more  th»n  bu(!icient.  Finally  ;  the  front  en- 
larged to  the  extent  of  a  third  will  present  more  fire, 
H  ir  :  ould  come  to  firing;  and  at  the  same  time  that 
ji  appeared  more  formidable  to  the  enemy,  by  shewing 
him  more  JOCB,  it  weald  ba  lasa  expoaed  lo  tb»  fire  of 


artUlerf. 

X.  In  ground  of  dUBealt  aeoeu,  each  aa  vineTarda, 
cncloaurea,  gardens,  and  walled  heights,  the  defeneivo 
order  of  battle  ought  to  be  composed  of  battalions  do- 
ployed,  and  covered  by  numei-ous  platoons  of  sharp- 
shooters. But  the  attacking  troop,  aa  well  as  the  re- 
serve, Could  i.ot  be  better  diawn  up  than  in  columns 
of  attack  by  the  centre,  aa  in  the  preceding  ob&erva- 
tien  t  for  the  reserve  aaoat  taadf  to  fall  upon  the 
cneasf  at  the  decisive  moment,  and  attack  with  brce 
and  vivacity,  that  is  to  say,  in  eo1amna.t  Neverthelcia, 
this  reserve  may  be  left  partly  deployed  until  the  mo- 
ment of  charging,  in  oidtr  that  the  extent  of  its  front 
nay  appear  the  more  formidable  to  the  enemy. 

XI.  In  a  defensive  battle  on  open  ground,  wc  may  sub- 
stitute, for  these  columns,  squares  of  inttaliona,  bj  donb> 
ling  the  Unea  of  the  t*o  ranka,  ao  aa  to  font  them  an  a 
depth  of  foor.  Each  batiaUM  would  tboa  present  a 
sufficient  mass,  aa  it  would  liaTO  onij  a  froM  «f  fiNM 
fony  to  hiiy  fites. 

This  order  seems  advantageous,  when  we  have  to 
fear  grand  attacks  oi  cavalry  ;  for  it  gives,  at  once,  se- 


curity to  the  infantry,  and  ahelter  to  the  ramioneera 
and  to  the  train  of  artillery.  At  the  i.Mc  unic,  as  it 
afibrds  leb3  uciivity  and  less  impulse  tlian  that  of  co- 
lumns ol  attack,  the  latter  appeara  preferable,  because, 
with  tioops  well  exeicised,  it  ia  aaaf  to  Ana  the  square 
in  each  battalion,  by  a  simple  OOnveniOB  «»  the  right 
and  left  of  the  centre  diviiioo.  Tbe  gcnerars  plaa  of 
battle,  the  nature  of  the  «o«od,  the  description  of 
most  determine  tbe  premrence  to  be  given  to  these  two 
orders. 

XII.  If  the  art  of  war  consists  in  concerting  a  su- 
perior cfioit  by  a  mass  against  weak  parts,  it  is  inco*- 
truveriibly  necessary  to  push  a  beaten  army  vigoMtttlj. 

Tbe  force  of  an  army  coosista  in  its  organimlina,  in 
the  whole  reaultiog  froai  the  ooBMcthiB  of  all  tho  parts 
with  tbe  central  pofait  which  sets  them  hi  motion. 
After  a  defeat,  this  wtiolc  tio  longer  cs.i-i3;  ti  e  l^i- 
mony  between  the  htiiu  winch  combines,  and  tiic  body 
which  ought  to  cxcciHe,  is  destroyed  ;  their  relations 
are  suspended,  and  almost  always  dissolved.  The 
whole  army  is  then  a  weak  part ;  to  attack  it  la  l» 
march  to  a  cortaiB  victeiy.  AbnadaM  mnMb  «f  tbaaa 
truths  will  bo  Caand  in  tbe  neicb  on  Koveredo,  aod  iho 
defiles  of  the  Brenta,  to  complete  the  ruin  of  Wurm- 
ser;  in  the  march  from  Ulm  to  Vietma, — IVom  lent  to 
Wiiicraberg,  Custriii,  and  Stetun, — from  Waterloo  to 
Paris.  This  maxim  ia  often  aegiecied  by  gcocraJs  of 
inienor  talents.  It  would  appear  that  the  whole  eChn 
of  tbeir  genius,  and  tiie  scope  of  their  ambttioai  were 
Banted  to  gaiaii^  the  field  of  battle.  Socb  a  vtcterf 
b  a  meN  displacing  of  traopB«  without  any  real  utility. 

XIII.  In  order  to  render  the  superior  shock  of  a 
mass  decisive,  tlic  general  must  sp nn  no  pains  in  Ic  ni 
ing  the  moral  disposition  of  his  army.  To  what  pur- 
pose should  we  5  coo  men  in  order  of  battle 
against  30,000,  it  they  wanted  that  impulse  which  ia 
necessary  to  carry  them  forward,  and  to  overwhelm 
the  enemy  i  We  do  not  aJlode  nerely  to  tl^  aotdier, 
but  atill  more  putieobirly  to  those  trheee  burinesa  it 
ia  to  lead.  All  troops  are  brave,  when  the  chiefs  shew 
the  example  of  a  noble  emulation  and  perfect  devotion, 
Tbe  soldier  must  not  remain  expo  cd  i  fire  from  the 
mete  dread  of  a  rigorous  discipline  ;  lie  must  rush  into 
it  by  the  desire  of  not  being  outdone  by  his  officers  in 
honour  and  bravofjr,  and,  above  all,  br  the  coofidenco 
with  which  be  baa  bean  tn^liad  in  the  wisdom  of  his 
leadera  and  tbe  courage  of  his  companions  in  arms. 

In  all  his  calculations,  n  general  must  be  able  to  rec- 
kon up  n  itc  zeal  of  hi-  licMitnants;  he  must  be  .as- 
sured tb.il  a  vigorous  attack  will  take  place  wherever 


*  A  division  consistn  of  two  platoons  -,  thus  the  bittslioii  being  composed  of  six  companies,  or  sis  pktooas^  will  have  three  divixions, 
which,  in  fact,  wilt  ciuic  it  to  form  on  three  Unt: 

Tltix  remark,  hovcvrr.  rn-ftrs  to  iUn  French  cr>niitiiution  of  battjUions  aiid  rcgimentf  i  but  it  is  obTioui  that  the  idcaeonld  beea^ly 

nioilifi'-<i  »o  SU"  to  1i,  liiir  <-m'ii,  li>  ) 1 1 mih nf;  n i : r  l!::,ttalif,ns  into  columns  of  four  gnuul  Ji  VI  s'.nns  ;  ni[i|(0|jm   ■  - 

abtem)  closed  to  bidl  Uaiaaces,  aad  a  whole  bri^jadc,  as  ■  regioMnt,  is  formed  in  the  above  order.   Tliua ; 


Orifthe  ground  would  not  adoA  of  the  depth  of  these  cofaemi,  they  might  be  made  eai^  of  twegMeddMriaae  tail 
other. 

f  It  has  been  said  that  tbe  Duke  of  Wellington  always  fiNitrttt  with  his  troops  deployed.  This  may  be  trae  m  anftr  aa  rriMcetOfbe 
troops  who  were  to  remain  on  the  defensive,  but  for  hit  offensive  and  manoeuvring  wings,  we  tbink  be  mwt  Imvo  IfatWMd  eehnea^ 

Otherwise,  those  mast  have  been  greatly  to  bUmr,  who  allowed  themselves  to  be  beaten,  with  equal  forces,  by  sHch  a  system  ;  for 
a  General  could  desire  nothing  better  than  to  huve  in  ■dvcr»ry  who  ihoutd  sIwhjs  ciripluy  it. 

It  must  not  be  thought,  however,  th»t  in  pr'  ^rrit-n^  an  order  of  battle  ss  the  moat  aUvantageoos,  wc  mean  to  assert  that  a  victory 
woald  be  impoMible,  unless  n  m  ir  -t  t  :J  im  1  Local  circumstances,  general  causes,  superior  number*,  ihc  moral  disposition 
of  the  troops  and  of  tbe  commaiHlefs,  are  contidcnttiotis  which  must  also  be  taken  iato  iheaceoiiiiti  and  in  leMoniag  &via  a  genml 
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he  orders  it  to  be  made.  Is  order  to  attain  this  end, 
be  must  rcwter  hinietf  »t  once  belovedi  esteemed]  and 
iMMdi  ud  li«  ooght  to  have  the  choice  and  tlM  6t» 
«f  Ms  UntaoantB  in  his  own  hand*.  .If  UM]r  tav«  tf* 
liVMl  at  tins  rank  hj  the  right  of  Mldoiitf  tlone,  we 
may  conclude  bcforcbanrl  t'li!  they  will  icarccly  cvrr 
posMU  the  qu^lintb  nccc^saryr  to  enable  them  to  luJtil 
their  important  tunctions  This  circumstance  alonsmy 
catue  the  failure  of  the  best  planned  enterprises. 

It  will  be  leea  ftom  this  rapid  ttatch,  thai  the 

aetonea  of  «w  ia  composed  of  throa  fcaoral  combioa- 
tioni,  aadi  of  which  present*  h«t  a  taaati  ooaaber  of 

sub<1ivi<;tan<;.  The  only  perfect  operaltoos  will  be  tboao 
in  whicii  uic-sc  three  combioations  shall  be  properly  as* 

ecutcrl. 

The  iirst  ot  these  combinatims  is  the  art  of  embrac- 
il^f  ttaat  of  operations  in  the  most  advantageous  ntan* 
Dai^  or  what  it  coaatnonljr  called  ihe  film  of  a  earn- 
It^fM.  Wo  do  aot  well  understand,  indeed,  what  ia 
meant  by  tbia  (OMii  for  it  is  impossible  to  taf  down  « 
general  plan  fin*  a  whole  campaign,  the  first  morement 
of  which  may  overthrow  the  whole  scaPToldlnp^,  snd  in 
which  it  may  be  imposiible  to  foresee  beyond  tlie  icconii 
movAient. 

The  second  branch  is  the  art  of  conducting  our 
masses  in  the  most  rapid  awHiar  possible  to  the  deci- 
«io  point  of  the  priaaKifO  or  accidental  line  of  opcra> 
Hoaa.  Tbia  ia  wbal  wo  oomnBonly  tmdarataod  bf  atta-' 
tegy :  which  is  itothing  else  than  the  maaiia  of  execnt- 
ing  tl^s  second  cotnblnution. 

The  third  branch  is  the  an  of  combining  the  simuN 
taoeous  employment  of  our  greatest  mass  on  the  most 
important  point  of  a  field  of  battle ;  or  the  art  of  bat- 
tieai  wUch  aoflBO  aatbor*  have  called  the  order  of  bat* 
tia,  while  ottofo  have  troatad  it  undar  Ibo  naaioof  Toe* 

tiCOp 

See  the  worka  of  lEenophon;  Arrtan;  Polybius; 
Cm%MX  i  Vegciiiis  ;  Folard  ;  Montccuculi's  Alemoirett 
avce  lea  conimentaira  du  Comic  Tur/iin  de  Crctsi  ;  Tur- 
pio,  Emoi  «ur  I' Art  de  la  Guerrr  ;  Fuysegur,  Art  de 
It  Ouerre,  fiar  firmcxfiet  h  par  r^gUa  ;  ^fircchal  de 
SaxCf  rr«  et  Memoiret,  tic.  Pans  1794.  The  woriia 
of  Ikt  King  of  Pmaue.  Lkvd'a  JSfiaf «ry  ^  the  8f9tm 
ttmm*  with  Tempclhoff's  centimtatieo.  Gulp 

chard,  Mimoirct  MllHairea  »ur  le  Greet  rt  tet  RotnOn: 
Warnery,  Remari/uct  nur  ie  MiiUaire  de»  TVree  et  de» 
i'^r  !it  v,  BresUw,  1771  EJutd,  Commentatret  »ur  let 
Commcnlabret  du  ComSe  de  Turfrin  tur  MontecuculU  8tc. 
St.  Miiriiw,  1777.  Ejutd  Remarquet  tur  la  CavaMe^ 
17a I.  &mi.  MHiongtt  dt  Xemttrgufttirtwt tttr  Cttar, 
irSS.  Ejoad.  Cm^fimgnn  dt  Fndtrte  II.  Sir  David 
Dundas,  Prlne^a  Mtttmrf  Movemenlt.  Londoo* 
1788.  B\iU>w,6eitt  dea  neuetn  Krirgt  Syttemt,  Ham* 
burgh,  18<.^3.  lj\\\'nt.x\^E»*ai  gfntra!  dr  Taetigue.  Paris, 
1803.  Mullet's  EU merits  of  the  Scunce  i,f  War,  L»i)don, 
1811-  Thomson's  vWii/irarj/ A/f-nioirj.  Coractrrc  MUiCaire 
de$  Artntea  Eurottiermta,  8(«-  L'jndun,  180*4.  Kogiiiatt 
Cmtlderationa  aw  CArt  de  la  Guerre,  and  the  Gerima 
traealatioo  Iqr  Mujor  Declieri  nnder  the  title;  «AijMI> 
tan  iUer  die  I^kgfWtnmg  im  Oehte  der  ZHt.  BerlnH 
1817.  Joniini.  Trait (  det  Grandet  C»/:  *r2,'faij  Mihcairet, 
end  Jfytoire  Critique  et  MHtttire  det  L'am/ia^et  de  ia 
JlrvefWim.  (>) 
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PLATE  CCCLXXXI. 

Mg.  1.  Represents  a  battalion  forminpf  Front  to  the 
Rear  by  a  Counse  l -tiui  t  h  of  tlie  whole. 

Fig.  2.  Forming  Front  to  the  Hear  by  a  Counter- 
march of  Platoons. 

Fig.  3.  A  BeiuHoo  focmiog  Fraat  to  the  Rear  bf 
wheelinf  aboot. 

Fig.  4.  One  half  &ced  to  the  Rlghtabaati  prerieui 
to  wheeling. 

Kg.  S.  Forming  Front  to  Oil  Fl  iuk,  by  facing  tOtllO 

Right  or  Left,  and  marching  up. 
Fig.  6.  The  sante,  by  Deploying. 
Fig.  7.  The  same,  by  a  single  quarter  Wheel. 
Fig.  S.  Tlw  tame,  by  an  eighth  Wheel,  bf  Con* 

yenieat  tiM  Flaoit  Conpaoj  oolf  aaaiung 

an  entire  Wheel. 
Fig.  9.    The  ',r\'ric,  by  wheeling  round  the  Centre. 
F\^.  10  k  U.  roruuriiT  from  Line  into  Columns. 
Fig.  12.  Formiii ,-,  cji  Lit  [iloyinLr.  ri  OKi  Uk-  Centre. 
Figs.  13,  14.  A  Batlalioa  in  Column  mmrcfaiog  oCT  to 

the  Right  and  to  the  Left 
Fig.  IS.  Marching  forwarda  ia  Coiumtw. 
Fig.  Id.  Marching  to  the  Rear  in  Coloaona. 

PLATE  CCCLXXXIL 

Fig.  17.  A  Counter-march  by  Columna. 

Fig.  la.  Columns  breaking  off  OD  a  MROW  fOCdtOlf 

defile,  without  halting. 
Fig.  19.  The  Oblique  March  by  CalmiMii 
Fig.  30.  Close  Columne  femdng  FraM. 
Fig.  31.  Deploying  frooa  tb«  CealM. 
Fig.  i9.  The  Movements  reveracdt  ^  laat  DiviaiaB 

forming  the  Head. 
F^^93.  Forming  Frottt  to  the  Raorliycoiiaitar'iMrelip 

ing  and  deplojriag. 
Figa.  t4,  35.  Close  ColuniBa  brariag  VnM  to  tba 

Flank. 

Figs.  36,  S7»  t8.  Gotonna  lermed  by  wheeling  placed 
in  order  of  Baitio  lotho  Fvooi. 

PLATE  GCCLXXXUL 

FIga.  99,  SO.  31,  33,  33.  34, 35,  S6.  ColoBBi  fiumdiiB 

Front  to  the  Rear. 
Fig.  37.  Columns  deploying  close  to  a  Dafiio. 
Pig.  St.  Paaaing  Obatacles,  and  forming  Una. 
Fig.  39.  The  Oblique  Order  in  Line. 
Fig.  40.  The  Oblique  Order  by  Echelona. 
Fig.  41.  An  Army,  in  tour  Columns  of  March,  form* 

inf;  Line. 

Figl  43.  An  Army  attacked  on  its  Flank,  chaoeiag  the 
direction  of  its  Cokiimiai  and  gainng  ibo 
Flaolt  of  the  Eneaif .  ^ 

PLATE  CCCLX3UUV. 

Or4w  of  Battle  at  Koittik 
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PLATE  CCCLXXXV. 
*  Order  of  Battle  ttSoMbftch. 

PLATE  CCCLXXXVI. 

Order  of  Baulc  at  Lcutheu. 


MIL 

MILITIA     Sec  BiuTAIii,aild  EvOLAim. 

M1LK»    See  Daiht. 

MILL.   See  Bablbt  Mill,  Drvo  Mill,  utd  Ht- 

DKODYWAMIOt. 

MILLAR|JoHil»ProIessor  of  law  in  the  unvcrsUy 
of  GiMgoWi  VM bMD  on  tb«S3d  of  June,  I73s,  in  the 
parish  i^SfaoKt.of  wbkh  hit  fiillMr,  Mr.  James  Millar, 
was  ilien  minister.  His  mother  VM  Um  daughter  of 
Mr.  Hamilton  of  Wcstbum,  a  gentlenun  of  canaidcni* 
ble  estate  In  Lanarkshire.  He  received  the  rudirnents 
of  his  education  at  the  grammar-school  of  Hamilton; 
and,  ia  1746,  he  repaired  to  the  college  of  Glasgow, 
wtacjw  be  fonneii  an  aequaiatancc  with  the  celebra.ted 
Mr.  WBit,  aftenrardt  of  Biradnt^wm,  Dr.  Adam  Snitli, 
and  other  eminent  characters.  .  . 

Mr.  Millar  was  originally  deathiad  (br  tl»  clnireli^  but 
he  afterwards  re  :  '.  ^1  to  devote  himself  to  the  profes- 
sion of  the  law.  AUmi  the  time  he  had  finished  his 
studies  at  Glasgow,  he  received  an  invitation  from  Lord 
Kames  to  reside  in  bis  faroilj,  and  superintend  the  edu- 
catioiloi'Ma  iMk  In  tbia  situation  he  continued  about 
two  year*;  durinf  wbich  period  be  had  an  opportunity 
of  ealtlvating  the  acqoaintanee  of  Mr.  Home,  the  hiMO- 
rian,  and  was  entrusted  with  the  cducatioo  of  hia  ne- 
phcw,  the  present  very  eminent  pfofeaSOf  of  Scotch  law 
in  the  university  of  Edinburgh. 

In  1760,  Mr.  Millar  was  called  to  the  bar  ;  and  he  was 
tOQO  looked  «pon  as  a  very  rising  young  lawyer.  Cir- 
eiimataocei,  however,  soon  afterwards  induced  him  to 
BbandfiB  Ills  proapects  at  the  bar,  and  to  solicit  the  va- 
cant appointment  of  profeaaor  of  law  in  the  ooiveraity  of 
Glasgow,  which  he  obtained  in  1761.   About  the  aaoie 

time,  he  n.iMicd  Mifs  Cr;.i;:,  n  Isily  nrisrly  of  his  own 
age,  to  wliuiii  lie  had  formed  a  biiunj^  attachment.  In 
the  discharge  of  his  dutits  as  a  professor,  Mr.  Millar 
delivered  several  course*  of  lectures  in  the  university  on 
ibeRonaD  laW|-Hin  the  peoeral  principles  of  jurispiu- 
dence,F^  wofOMineitti-.^  Scotch  law }  to  which,  a 
few  years  before  hla  death,  he  added  a  coune  of  loctarea 
on  the  la'T  of  England.  He  never  wrote  his  lectures, 
but  was  acuuitomed  to  speak  from  notes,  containing 
merely  his  arrangement,  his  chief  topics,  and  some  of 
his  piincipal  facts  and  illustrations.  For  the  transi- 
tions from  one  part  of  bis  subject  to  another,  the  ocia- 
«oiud  aUu»iona,the  minor  embelUshmenu,  and  the  whole 
of  the  esprewnon,  he  trusted  to  that  extemporaneous 
eloquence,  which  seldom  fails  »  speaker  who  u  well  in- 
formed and  deeply  interested  hi  Ua  Mlhject.  The  aUlity 
he  displayed  as  a  public  teacher  soon  attracted  a  nimic 
rous  concourse  of  students  to  bis  lectures,  and  contri- 
buted to  ru'^e  the  character  ol  the  university,  of  Which 
he  was  a  member,  to  a  high  degree  of  celebrity. 
On     comioir  to  Glissov,  PralhBaor  Millar  baeanie 
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Lioea  of  March,  1.  At  Kollin  s  3.  At  Roaaboch  1 3.  Ae 
Lenthmi. 


MIL 

a  UMinber  of  the  literary  SodUjff  oooiittioK  chiefly  of 
prefeasors,  together  with  some  clergymen  of  the  city  and 

neighbourhood,  which  had  been  insliluted  in  17s2;  and 
be  immediately  proved  himscll  a  very  active  and  zealous 
promoter  of  its  views.  He  conitnued  to  attend  its  meet- 
ings with  a  punctuality  of  which  there  are  few  examples, 
during  a  period  of  forty  years;  reading  discourses  in  bis 
turn,  and  taking  a  lively  iDtareat  in  all  its  diseusaiona. 
Having  employed  hiaiieUI  for  aonie  yeara, priocipalhr  ia 
collecting  materials  for  his  various  lectures,  bedUner- 
wards  found,  that,  notwithstanding  bis  public  duties,  it 
was  in  his  power  to  do  justice  to  sucli  young  men  as 
might  be  entrusted  to  his  care  as  domestic  pupils ;  and 
to  their  instruction  he  accordingly  dedicated  >  trery  C0D« 
aiderable  part  of  bis  time. 

Soeh  were  hU  regular  and  stated  oecopethma  darlnc 
the  winter.  For  some  yearsafter  he  was  settled  at  Glas* 
gow,  he  was  in  the  habit  of  spending  a  great  part  ofthk 
summer  with  his  father  at  Hamilton  i  but  as  his  family 
increased,  this  plan  became  more  inconvenient ;  and  his 
uncle,  Mr.  Millar  of  Milheugh,  ever  attentive  to  the 
comfort  of  hisnepbew,  gave  bim  the  small  farm  of  W  hite- 
moaa,  near  the  village  of  Kilbride,  about  seven  miles 
from  Glasgow,  whoro  be  omused  himself  with  agricuk 
tui^I  improvements. 

In  the  year  1785,  Mr.  Millar  lost  both  his  uncle  and 
his  fiilher,.wbo  died  within  few  days  of  each  other, 
and  in  consequence,  he  succeeded  to  the  property  of 
Mithcugh,  where  he  had  an  opportunity  of  gratifying  bia 
taslti  for  agricultural  pursuits  and  rural  embellishment. 
During  his  residence  in  the  cout.try,  however,  he  also 
employed  a  great  part  of  his  leisure  in  perusing  such 
books  as  his  other  avocations  in  winter  prevented  him 
from  reading,  and  in  preparing  his  own  works  for  the 
press.  I«i  tyyitlM  publiahed  his  treatise  On  the  Origin 
(f  the  DitHmHtin^f  Banka^  which  was  very  favourabijr 
received,  both  in  this  country  and  on  the  continent ;  mXM 
in  1787  he  gave  to  the  world  his  HUlcrical  fifui  of  the 
Rngtith  Qo-vernmenu  fratn  the  Helllevicn!  af  the  Saxona 
in  Britain  lo  thr  Jccettion  (J  the  H-jxh-c  <:/  •Siricart. 
These  two  are  the  only  works  to  which  Mr.  Millar  pre- 
fixed his  name ;  nor  does  it  appear  that  he  publMiodaiqr 
other  tracts,  Except  one  or  two  anot^mMis  pamphlets 
on  political  subjects,  and  a  few  articles  in  the  Antdt/tk^ 
Bevirw. 

Amidst  bis  other  avocations,  Mr.  Millar  found  timo 
for  some  limited  practice  as  a  lawyer,  giving  opinions, 
as  a  counsel,  prevwua  to  the  eommenoemcot  of  law-sulta, 
and  acting  occasionally  as  an  arbiter.   He  was  also  in 

the  habii,  f(jr  many  )i-ars,  of  acting  as  counsel  for  cri- 
minals at  the  circuit  courts  of  justiciary,  where  he  ex- 
hibited imcommon  Aili  and  acttteiieaa  in  tho  osanlM- 
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Uoa  of  witnesses,  and  s  powerful  ind  mnlj  •bquoet  in 
iii*  addreiiM  to  the  jurjr. 
Mr.  Millar  paid  two  ritite  to  LondoOi  one  io  1774,  nd 

another  in  1793 ;  at  which  latter  period  he  arrived  la 
sufficient  time  to  be  present  at  several  very  important' 
debates  in  both  houses  of  parliament ;  and  he  also  w 
joyed  the  satisfaction  of  becoming  acquaiotcd  with  Mr. 
FoX|  and  the  other  leaders  of  opposition,  to  whose  prin- 
ciples he  was  warmly  attached.  The  chief  part  of  his 
time,  however,  was  spent  in  the  society  of  his  former 
pupils,  Lord  Lauderdmie  and  Mr.  Adam,  now  Lord  Chief 
Commissioner  of  the  lory  Coart  in  Scotland,  and  in  the 
family  of  his  old  and  much  esteemed  iiieiidi  Or*  Moore, 

author  of  Zcluco  and  Edward. 

Mr.  Millar  had  been  unirormiy  zealous  in  his  attachment 
to  the  party  of  the  Whigs ;  and  the  French  Revolution,  at 
UaeocBtncncement,  riveit«d  hia  anentioo,and  in  its  early 
progress  excited  hia  foodcat  hopes.  When  »  atmilar 
spirit  seemed  to  be  called  into  action  in  this  country, 
by  ihc  force  of  example,  Mr.  Millar  became  a  mem- 
ber of  the  ussociaiion  known  by  the  narcc  of  the  Society 
of  the  Friends  of  the  Pcoplf,  and  he  took  a  warm 
interest  in  all  the  political  discussions  oi  the  times.  Of 
course,  he  wa»  decidedly  hostile  to  all  the  measures  of 
Mr*  Pkt'a  MliiUiNatrBiiioD,aiMi  in  partlciilar  to  tlioae  con- 
nected with  the  contest  between  this  cottnlfT  nnd  rovo- 
lutionary  Fmnce,  which,  ivith  n.  u  y  other  indtvldlMlafho 
regarded  as  injurious  to  tiii;  cau^c  cu  liberty. 

In  1791,  he  lost  Ins  second  diiu^jhter,  who  wai  rnrricd 
olf  by  consumption ;  ami  in  179s,  his  wife  died,  alter  a 
long  and  painful  illness.  In  the  spring  of  the  last  men- 
liaoed  year,  bb  ion,  who  bad  paaaed  advocatoi  and  fot 
into  bnaloets  tt  tlielKr^esdgratedto  AmericB;  hot  aooo 
after  his  arrirtti,  he  was  struck  with  a  e«tt/t-4e  »oleil,  of 
which  he  almost  instantly  expired.  This  succession  of 
melanchnly  events  in  his  family,  could  not  fail  to  pro- 
duce a  deep  impression  on  the  sensible  mind  of  Mr. 
MHhri  but  afiet  the  first  shock,  he  seemed  to  have  re- 
covered bit  telf-poatcMion.  About  the  end  of  the  fear 
\T99,  he  wte  Unaolf  aeiied  with  n  very  dangerous  in< 
flammaiory  complaint,  from  which,  however,  after  a  few 
weeks  of  severe  iitdisposition,  he  appeared  perfectly  re- 
covered. In  the  month  of  May,  ISOl,  ho  was  again  taken 
ill,  after  having  exposed  himself  for  several  hours  to  a 
hot  sun  ;  and  his  complaint  soon  assumed  the  appear- 
ance of  the  moat  dangoroua  pleorUy,  which  lenninatod 
bb  ttfo  on  tho  aoth  of  that  month,  in  the  Mth  year  of  hia 
age. 

In  his  person,  Professor  Millar  was  about  the  middle 
stature;  of  a  strong,  active,  and  athletic,  rather  than  an 
olcgani  form ;  and  his  countenance  was  uncommonly  ani- 
mated and  expressive.  He  was  very  temperate  in  his 
mode  of  liriog,  and  regular  in  bia  liabita  of  exerciae. 
Hia  manner,  upon  firttcmeiing  n  room,  wna  not  altogo- 
thcr  free  from  formality  and  constraint ;  hut  this  was  only 
of  momentary  continuance.  He  possessed  a  wide  range 
of  information ;  and  his  co[ivc-5iition,  whether  upon  sub- 
jects of  a  lighter  or  a  graver  kind,  was  lively,  animated, 
and  improving.  He  was  completely  conversant  with 
litenture  and  the  Mia  kitre;  took  great  delight  in  the 
Claaaka,  and  waa  fiunWarly  acquainted  with  Engliah, 
French,  and  lulian  poetry.  He  was  fond  of  argument, 
and  exhibited  great  skill  and  dexterity  in  debate.  On 
p  iiitit  jl  subjects  he  always  argued  with  zeal  ;  and,  to- 
wards the  latter  end  of  his  life,  with  a  considerable  de- 
mo of  keenness.  In  his  political  professions  he  was 
«iMHkre,  cooaistCQt,  and  diuotercstedi  and  the  open  and 
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decided  expression  of  hia  sentiments  excited  no  footing 
of  pcivonal  hostility,  even  in  the  bremtaof  thoao  wlmdi^ 
fered  most  widely  from  him  In  tlicir  miniaaa. 

The  style  of  his  writings  ia  TCrj  different  from  what 
might  have  been  expected  by  those  who  had  felt  the  vi- 
Tacity  of  his  conversation,  and  the  copious  diction  of  his 
extemporary  eloquence.  His  language,  as  has  been 
well  observed  by  one  of  his  friends,  is  the  expres- 
sion, rather  than  the  ornament  of  his  thoughts.  Clear, 
accurate,  and  precise,  it  never  fails  lo  comrey  bis  idMO 
with  a  distinctness  which  procludoaall  miwp|irebensian; 
but  it  frequently  conveys  them  in  a  manner  neither  tlio 
roost  strikinp;,  nor  the  most  alluring  to  the  reader. 
Simple  correclnessand  accuracy  seem  to  be  the  only  quali- 
ties he  aimed  at, and  attained;  even  when  he  rises  from 
plain  narraiiun  to  warmth  and  energy,  the  force  is  al- 
most always  in  the  principal  idea,  seldom  in  the  accea> 
saries.  It  is  owing  to  tbia  cause,  nerliapif  that  bn  worka 
are  less  popular  than  tbey  wouid  otherwiao  Iuito  been, 
had  the  style  of  the  author  been  a  liitle  more  attractive. 

See  Mr.  Craig's  account  of  the  life  of  Professor  Mil- 
lar, prefixed  to  the  edition  of  his  treatise  On  the  Origin 
iff  the  Ditlinction  c^f  Mankt,  published  in  1806.  .(z) 

MILO,  anciently  Mklos,  an  island  of  the  Greek 
Archipelago,  about  AO  milaa  in  circuit,  of  a  round  fi- 
gure, and  penetrated  on  tiie  north  by  a  spacious  bay, 
where  the  largest  s  [uri  lron  may  lie  in  deep  water. 
The  mountain  St.  H  jI  us,  which  is  the  highest  part, 
rises  to  a  consi  U  rihIc  altitude  iLovc  the  level  of  the 
sea  :  and  another  mouiuain,  Calamo,  which  is  supposed 
to  have  been  «  volcano  of  great  antiquity,  still  emita 
fetid  snlpbuMOUS  amolbe  from  aovonti  spiracles  on  its 
anmmit.  Rocks  of  lava,  anlpburaona  hot  springs,  me- 
phitic  exhalations,  and  many  other  cii  i  ini.  i  tj  es, 
denote  the  frequent  influence  of  stjbtcnarcous  :1ies. 
The  springs  arc  impregnated  with  v^ri  i  is  hh  1  -[iii  rs  ; 
and,  since  the  days  of  Hippocrates,  they  have  beea 
thought  efficacioua  io  the  cure  of  diseases.  Public  Iwtha 
jare  formed  of  ono  in  a  grotto  where  the  vapour  riaoa  at 
in  a  mitnml  store.  Porphyry,  iron,  gypsum,  and  tho 
finest  alum,  obtained  fronn  a  subterraneous  gallery,  whero 
the  thermometer  stands  at  108°,  arc  among  the  produc- 
tions of  tlus  j^.larr).  I'hcre  are  salt  marshes,  or  reser- 
voirs, on  the  shore,  tilled  by  the  sea-water  ia  winter, 
which  evaporates  during  the  heats  of  summer. 

The  lower  grounds  of  tbo  island  are  extremely  fer- 
tile and  well  cultfvaied,  both  in  fietda  and  gardens. 
Grapes,  figs,  melons,  ai>d  olives,  are  abundant}  also, 
wheat,  barley,  leguminous  plants,  and  cotton.  The 
fruits  are  said  to  be  the  best  in  the  Archipelago, 
and  the  wine  and  honey  are  esteemed  excellent.  Be- 
sides mules,  black  cattle,  sbecp,  goats,  and  swln^f 
the  domesticated  animalSf  game  ia  very  plentiful. 

Notwitlistandii^  tlieio  ndvantagcsi  tlie  insalubrity  of 
the  climate  is  so  great  as  to  lliraalin  Ihe  island  with 
total  depopulation.  Little  more  than  a  century  ago, 
the  inhabitants  were  coi»|)uted  at  20,000;  now  they 
have  dwindled  down  lo  fOO,  and  were  it  not  from 
the  resort  of  families  from  the  Morea,  allured  by  the 
Jiertility  of  the  soil,  it  is  believed  that  tlie  humao  raco 
would  become  quite  extinct. 

The  inhabitanu  follow  agriculture,  or  pastoml  pur- 
suits; vast  caverns  throughout  the  island  affording 
ihc  Utter  convenient  shelter  f  r  il^c  flocks.  Some  are 
h&hermrj)  and  pilots.  The  women  are  occupied  in  fa- 
bricating coarse  stuffs  and  cotton  stockings  for  home 
consumptioBf  or  fot  Eunpcoa.  Formerly,  the  band^ 
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mill!  of  MilO  Wei«  celebrated  from  the  qualttf  of  the 
Btomi  Mtd  were  mportcd  to  the  Tiirkiah  oantuuatt 
the  Tonltn  lefamfe,  Itel^,  and  Egypt.   But  tnido  is  al* 

most  aniiiliilated  from  the  decrease  of  the  popuUtioni 
ami  the  French  privateers  abandoning  the  Levant. 

This  island  contains  two  townt,  Milo,  the  iai>i'.il, 
and  Castro,  or  Sifours.  The  inhabitants  of  the  former, 
wbO|  in  the  beginning  of  last  ccnturj,  tlMliiited  to 
SOOOt  are  now  ledncad  to  about  200,  eoiBMiodt  faf 
their  viriton,  to  10  mof  walking  corpses.  It  Is  con- 
sidered dani^erous  to  sleep  thrte  iii.^his  here,  antl  t!ie 
town  tain  ruins.  Castro  outupici  tlie  lufiy  j>ejk  uf  a 
mountain,  and  is  approached  by  a  rock  oTcrhun^-  li>' 
smooth  baialtic  rocks,  which  are  almost  insurmountable. 
Tb«  street* commaalMlBbgr  stairs.  The  slightest  breeu 
naemUes  a  liiirrieiiio )  and  tke  inhahitaiiis  attain  ntf 
advanced  age  in  Ibis  eterated  aitsation.  In  tbo  fear 
1700,  Toumefort  found  18  churches  in  Milo,  13  mo- 
nasteries, besides  many  chapels,  two  bishops,  and  the 
rest  of  an  ecclesiastical  esiahlishmi.-nt,  cfji  i  tiiiondin^^  to 
a  numerous  population.  Some  of  the  monasteries  still 
subsist,  wbefe  iator  travdlora  moot  an  iioapfilabto  reoc^ 
ttoo. 

The  site  or  the  ancient  capital  is  sscribed  to  an  «*• 

wnsbl95»e  of  ruins  between  the  harbrnr  anri  Castro, 
ronsisling  of  fragments  of  walls,  some  hue  t  jlumns  of 
fjraiiite,  vaiilttd  excavations,  lined  with  cumcnt,  and 
the  remains  of  bricks  and  pottery.  On  the  opposite 
side  of  a  <feep  ravine,  there  is  a  hill  penetrated  by  an 
immense  nvmher  of  catacombsi  which  are  gained  by  a 
snbterraneoos  flight  of  steps.  In  general,  seven  sarco- 
phagi cutout  of  the  rock  occupy  each  chamber,  which 
are  ornamented  by  sculptures,  and  exhibit  the  traces 
of  pain'.ini;  on  the  cement  wi  h  wliich  they  were  lin- 
ed ;  as  al&o  inscriptions  now  illegible.  Several  fami- 
lies have  established  their  cottages  above  these  cata- 
combs, and  convert  the  sarcophs^i  to  cisterns  for  the 
winter's  rain,  which  is  employed  m  watering  tlie  fields 
below.  The  poailiMi  of  the  vmut  their  extent,  the 
solidity  of  the  walls,  and  the  nature  of  the  fragments, 
together  with  the  fjrcal  number  <  f  ^tacombs,  are  sup- 
posed to  indicate  the  previous  cxijtciicc  of  a  flourish- 
ing city,  Willi  temples,  or  other  sumptuous  edifices. 

Melos  is  frequently  mentioned  in  the  history  of  the 
Grecian  Sistes;  fnm  which  it  passed  under  the  domi" 
nion  of  the  Ru«tM»  and  on  the  decay  of  their  empire 
was  subjugated  by  the  Tariu,  In  whoio  poaaeMioii  it 
still  continues,  scarcely  eapable  of  pnjiiis  an  ineoMl- 

derablc  tribute,  (c) 

MILTIADES.  See  Athens,  and  GRaar  a. 
MiLTON,  John.  This  ornament  of  i^ngliab  poeliji 
and  champion  of  English  principles,  was  bom  in  Bread 
Street,  London,  00  the  9ih  of  December,  I6O8.  Few 
psrtientars  are  luiown  respecting  his  family,  except 
that  it  was  respectable  and  aTiri<  in,  that  it  had  been 
lont»  resident  in  Oxfordshire,  and  had  once  possessed 
considerable  propci  ty.  v,  liich  was  forfeited  during  the 
wars  of  the  Rosea.  John  Milton,  the  poet's  grandfa- 
ther, who  was  undsr-ranger  of  the  Forest  of  Shetorert 
had  disinherited  the  peet'e  biber,  whose  name  also  was 
lobn,  for  becoming  «  Protestant.  The  young  convert, 
who  was  then  at  Oaford,  left  the  Unirrrsity  in  conse- 
quence of  this  misfortune,  and  ap|>iied  t  irnself  to  the 
profession  of  a  scrivener  in  London,  whic  u.  it  hat  time, 
united  the  two  businesses  of  law  and  money  agency. 
It  eppeavei  from  several  cirwMMiaaces,  that  he  was  no 
leaat  he  wan  an  considerable  a  pro« 


ficient  ia  wmic  as  to  Md  a  considemhle  tank  amoiif 
the  compoieri  of  the  age.  The  poet's  mother  was, 
aeoerdli^  to  the  testimony  of  her  son,  an  cxemplarT^ 

women,  and  hi^>'hly  esteemed  in  the  ririphbourhood  (or 
her  acts  of  cjuruy.  Her  name  was  t^axton.  Her 
family  ws-i  orij^inally  from  Wales.  Our  Milton  was 
her  eldest  son.  Ui»  younger  brother,  a  lawyer  and  a 
royalist,  was  saved,  during  the  republican  government, 
by  the  intereat  of  the  poet,  end  afier  the  Restoratioo  was 
knighted,  and  made  a  Baron  of  the  Exchequer,  and  • 
Judge  of  the  Common  Pleas,  by  James  thr  Sc  1  7. 
A  sister,  whose  name  was  Anne,  married  Liiwvdrd 
Phillips,  a  secondary  in  the  Crown  Office  in  Chancery. 
From  this  marriage  sprung  John  and  Edward  Phillips. 
Both  of  them  were  the  popiiaof  Milton,  end  one  of  thorn 
was  his  biognphor. 

The  early  gcnias  of  oar  immortal  poet  was  foetered 
with  such  marks  of  judicious  partiality  as  denoted  bis 
father's  pride  iu  the  possession  of  so  extraordinary  a 
son.  Aiibrcy  relates,  that  the  p;  rmii  of  the  vouihlul 
genius  was  taken  by  Cornelius  Jansen  in  1618,  wbca 
he  was  only  ten  yeaca  of  age,  and  that  be  was  then  a 
|x>et ;  and  Dr.  Symmons,  in  his  life  of  Milton,  notices 
this  portrait  being  at  present  in  possession  of  tlio  bmily 
of  Mr.  Hollis.  We  presume  that  Or.  Symmons  is 
accurate  with  regard  to  the  date  of  the  picture,  though 
we  have  never  heard  of  any  print  of  Milion  rcprtstnt- 
ing  him  earlier  than  apparently  about  his  I9th  year,  and 
wonder  that  so  curious  a  portrait  should  not  have  been 
made  more  known  by  engraving. 

Some  part  of  Milton's  early  edn^tioo  was  commft' 
ted  to  the  -care  of  Thomas  Young,  a  paritsn  clergy* 
man, who  was  compelled,  by  the  persecution  raised 
against  the  sectaries,  to  retire  to  the  Continent,  and 
was  for  some  time  chaplain  to  the  British  merchants  at 
Hamburgh.  It  is  not  known  at  what  particular  time 
Young  was  the  domestic  tutor  of  Milton,  but  it  is  cer- 
tain, that  before  his  going  to  the  University,  our  poet 
passed  an  faitervalof  stttdy  at  81.  Paul's  school,  under 
the  direction  of  Alexander  QUI.  The  son  and  ssnst* 
ant  of  this  schoolmaster  whs  the  intimate  friend  of 
Milton,  as  we  find  by  three  of  the  poet's  familiar  let- 
ters. He  succeeded  his  father  as  master  of  S'.  Paul's 
sciiool,  but,  what  is  disagreeable  to  relate  of  one  ho* 
noured  by  such  a  friendship,  was  removed  ftOBI  his 
sitnatiao  for  excessive  severity  to  the  hogrs. 

In  his  lAth  year  Miltoo  was  entered  a  penskmer  at 
Cm i. I 's  College,  Cambridge,  (Feb,  12.  1634)  und  was 
conimiUi-J  to  the  tuition  of  the  Rev.  William  Chapel, 
the  reputed  author  of  the  whole  Duty  of  Mjn,  and  after- 
wards Bishop  of  Cork  and  Ross.  Milton  liad  at  this  tiino 
exercised  himself  kl  the  compoaition  both  of  Latia 
and  in  English  verses.  At  U,  lia  tranaiaied  and  psra- 
phrased  two  psalms,  which  be  thoaght  in  matorer  tifo 
worthy  of  the  public  eye.  Dr.  Symmons  conceives, 
that  in  the  highly  poetical  epithets  of  thc>c  boyish 
compositions,  we  may  discover  the  61  »t  shootings  of 
the  infant  oak  which  in  later  times  was  to  overshadow 
the  forest.  We  are  rather  inclined  to  think,  with  Dr. 
Johnson,  that  th«M  productions  excite  no  expects* 
tions^he  bey  Miltan  seems  at  that  perisd  not  m«eb 
greater  thai  :hcr  boys.  When  hS  MltSS  SOeh  a  CM' 
pict  as  ihc  loliuwing  : 

"  The  high  huge-bellied  mountains  skip  like  nma 
Amongst  their  ewes— the  little  hilts  like  l«inbs." 

The  treatment  and  conduct  uf  Miiion  at  the  Uni- 
feralty  has  been  s  fruitfiil  sabjeot  oi  cuntvoTersf.  Dr. 
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y^iiMi  Mod-mt«redly  fmrt  that  he  was  one  of  the  peculiarly  MiltoDic  ;  tnd  hit  vaettion  exercise,  on  the 

Imi  students  in  cilher  University  wbo  euffwed  lb*  subimt  of  bis  native  laoBuas«,  It  pngomt  with  tb« 

pablic  indignity  of  corporal  punishment     The  barb«>  fitst  itirring'Spirit  of  Pandiac  Lost,  where  beapeaha  «f 

rous  cu&lom  of  public  corporal   corrcciions          no  a  subject  ol  poetry 

doubl  retained  at  English  Universities  till  about  as  "Sudi,  where  tiie  deep-transported  miiMi  may  lotr 

late  as  the  tinne  of  Milton,  and  from  the  savageoess  of  Abnfe  the  wheeling  poles,  an<l  at  Heavcn'»  door 

the  CIMMND.  and  the  utter  ignorance  of  tbo  acieac«  of  •"<»  see  each  blissful  deity,"  kc.  &c 

•daeattoo  wMeb  it  betrays,  may  easily  he  couednd  l»  Maoy  of  bit  Latin  clegiet  were  written  ac  early  at 

have  been  often  dispensMl  by  bnital  taniien  far  acta  hi*  18th  year.  Ovid  was  hia  model  in  clc^^.   It  baa 

of  mere  juvenile  indiscretion.  "C'ettla  crime  bit  la  been  regretted  that  he  had  not  a  model  of  frreater 

honte,  et  noa  pas  I'echaufaud."   So  that,  aupposini^'  sircngth,  bat  to  find  power  united  with  tenderncsa  in 

Milton  bad  been  punished,  unle&s  the  turpitude  of  iu»  ctasaical  elegy  is  not  an  easy  task.   Among  his  Latin 

oflbnce  were  proved,  the  anecdote  needed  not  to  have  vcma  it  is  interesting  to  meet  with  bis  description  of 

stirred  op  tbe  piona  concern  of  either  bis  friendly  or  n  tender  paaaion  which  be  cherished  at  the  age  of  19. 

tntmLft  hiographera.    It  would  only  excite  tbe  dia-  The  object  of  it  was  a  lady  whom  he  aaw  in  a  public 

gust  of  a  rejecting  mind,  to  think  that  the  horbariam  weft  near  the  metropolis.   She  auddenly  disappeared 

of  tbe  monkish  ages  came  so  ht  down  faito  the  ayatem  from  him  among  the  crowd,  and  be  could  never  after- 

of  modern  education;  and  if  Milton  was  fld^cll^ted  at  wards  obtain  any  intelligence  respecting'  I' r. 

college,  and  if  the  guardian  stpirus  of  human  improve-  He  touk  die  degree  of  A.  M.  in  163:^,  ana  bv.inf;  now 

ment  have  any  thing  to  do  with  tthools  and  colleges,  34  years  of  age,  left  Cambridge  to  reside  at  Horton 

(hey  assnrtsdly  looked  with  an  evil  eye  on  Cambridge,  in  Buckinghamshire,  where  his  father  lived  after  retir« 

in  that  hour  when  the  spirit  and  pride  of  geolMi  were  ibg  from  business.    The  five  subsequent  years  which  he 

«spoaed  to  tbe  danger  of  ektinctlon  Inr  a  treatBtent  to  'paaaed  under  hia  Ikiher's  mef  may  juatly  be  regarded 

fkgradhag  both  to  tbe  teacher  and  the  taught'  Btit  ea  the  happieat  of  hia  life.  To  tlna  favoured  period  we 

Cambridgt:  rirc!  Milton  may  both  be  easily  acquitted  of  are  indebted  for  some  of  the  roost  exquisite  productions 

tbe  suspicion  of  this  occurrence.    The  siory  is  a  mere  of  his  genius.     Comut  and  I^yadan   were  ccriainly 

exhalation   from  the    calumnies  which   were  heaped  written  here,  tiie  fortntr  in  1634. 1'lf- lattir  in  KiTr— and 

upon  his  name  by  those  wbo  dreaded  and  felt  bis  po-  mo»i  probably  the  ^rcadea,  J.'^Ufgro,  and  //  Pintentm, 

Hticsl  eloquence — such  as  the  son  of  Bishop  Hail,  and  The  composition  of  thOiAMdiM  probably  preceded  that 

the  Du  Moulma  and  Moiuaaa  of  hia  own  day    His  of  Camu:   The  piece  was  written  for  the  Ceimteaa 

ccotemporarica  believed  not  a  word  of  the  younger  Dowager  of  Derby,  wbo  rcaidcd  at  Harefieldtin  the 

Hali'a  assertion,  when  he  accused  Milton  of  havmc;  vicinity  of  Hoi  ton.    S!ie  was  of  the  same  family  with 

been  vomited  forth  from  hi»  university  {or  di$gi.,L(.tui  bpenser  the  poet,  and  had  been  his  patroness  and  hia 

crimes;  fur  Milton  had   imaus'.vt  r.  ble    documents  to  theme  of  praise  before  she  was  celebrated  by  Milion. 

produce  at  the  moment,  to  show  that  he  had  been  an  The  ^readeu  is  evidcody  nothing  more  than  the 

object  of  regard  and  partiality  among  his  superiors  at  poetical  part  of  an  entertainment,  the  bulk  of  which 

Cambridge.  But  AubcBy,  neierthcleaat  had  heard  of  waa  formed  of  prate  dialogue;  and  tbe  attraction  of 

•  mmour  of  iiilton^e  hafinip^  been  poDiihed  at  col-  wbieb»  to  ita  apectatora,  probably  depended  much  upon 

lege — a  rumour,  however,  which  even  Wood,  ill^lis*  the  spectacular  show  produced  by  machinery.    But  the 

posed  as  he  waa  to  the  poet's  memory,  rejected  as  poem,  which  waa  Milton's  j^art  of  the  cniertainmeni, 

scandal — a  rumour  dislin  .Iy  fjl  lficd  l)y  Mliioii'i  discovera  a  kindred,  though  inferior  lustre  of  fancy  to 

j)cal  m  the  face  of  the  world  to  the  members  ot  his  Comut.     The  M<uk  qf  Comut  was  acted  before  the 

ttntvcniiy,  against  the  charge  of  ill-behaviour  at  col-  Earl  of  Bridgewatcr,  the  President  of  Wales,  in  1634* 

legr»and  one  whicb  he  ooeld  not  have  made  without  at  Ltidlow  CanlOi  and  the  character  of  the  lady  and  the 

inttantaneoiia  detedhmt  if  he  had  ever  been  the  object  brothen  were  played  by  the  Lady  Alice  Egerton  and  her 

of  ignominious  punishment.    But   Thomaa   Wartoo  two  brothers,  the  aooa  of  the  Earl  of  Bridgewatcr.  The 

wuuld  not  let  Aubrey's  rumour  drop,  and  Dr.  John-  atury  ol  the  piece  it  said  to  have  been  suggested  by  the 

eon,  taking  it  up,and  tt  jiistjiing  out  of  Mil'.onS  ver  ges  accident  of  the  Lady  Aiicc  having  one  night  lost  hcr»clf 

to  Deodati,  the  Latiu  word  et  cr/rra,  (meaning  some-  in  the  forest  ol  Haywood.    Dr.  Johnson  ascribes  the 

thing  else  by  "sombwhat  Mons,"  which  it  does  not  origin  ol  Comut  to  Homer's  alory  of  Circe;  Hayley^ 

ncen,)  eiMicavoorcd  to  torture  out  of  those  verace  the  however,  has  made  it  apjpear  probable  that  it  was  de- 

evidenee  of  n  fact  vhich  tbey   will  not  yield.   On  lived  from  the  Comus  of  Erycins  Pttcanus,  which  was 

Aubrey's  rumour,  and  on  Dr.  Johnton's  false  traaila*  vepnbliebed  at  Oxfionlln  the  very  year  Id  which  Milton's 

tkm,  tbe  story  rests,  and  let  it  there  rest  in  peace.  CiMMtta  was  written.    The  elei^  Xyrfdas  wee  written  iu 

Early  in  the  period  of  bis  college  residence,  we  dis*  1637,  on  the  dt^itli  of  EtUvard  King,  one  of  the  fellow* 

cover  his  progress  as  a  writer  both  of  English  and  of  Cunibridgc,  and  the  son  of  Sir  John  Kin(^,  secretary 

Latin  poetry.    Perhaps  the  tit  st  of  his  English  poems  fur  Ireland,  in  tbe  reigns  of  Elizabeth,  James,  and 

.wrtuch  can  be  fixed  upon  as  an  important  date  in  tbe  Charles.    The  vesaci  in  which  be  sailed  irum  Cheater 

history  of  his  genius,  is  his  ode  on  the  death  of  a  fair  fur  Ireland  im  ioat  In  a  calm  aea»  and  not  far  InNa 

infant,  (his  aitur's  child,)  written  at  17*    He  there  land.  Hia  mnmiy  waa  a»  UgMjr  aateemed  by  his  uni. 

manages  with  ftcility  and  effect  a  ttansa  rimifairto  the  versity,  that  eimostall  the  vertiners  of  Cambridge  paid 

Spenserian,  though  shoru:,  ami  tvitlcs  'ly  formed  on  him  a  tribute.     This  Wis  the  l.ii;  of  Miltoi/s  works 

Spenacr's  style.    The  iliou^hu  use  to  tenderness  and  wilttt-n  wliiibt  he  rcNidrd  at   lioiion  with  hi&  father, 

sublimity,   though    sometimes   blemished  by  conceit.  i-'.4//fi-r   ai  d  //  Penteroto  were  probably  wiiiienbut  a 

His  Odr  on  lAe  AhffvUyi  written  at  33,  disclttses  still  ahuii  time  earlier.     Nuiwiibstanding  their  Italian  utte% 

Hveater  beatttie%  and  perhaps  still  deeper  defccta.  Ihey  afford  genuine  English  Inndacepea.  They  seem  the 

The     TmnM  at  e  9Um»  Mmak**  have  aonethiiie  works  of  a  niod  hop|i»^  in  every  aeaae  of  tbe  wortf. 
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They  arc  liitlc  worlds  ot'  inuc^iimion,  exhihiil:!;;,  us  it 
Were,  in  fairjr  and  concentrated  miDiature,  ihe  whole 
horizon  of  our  pleasing  or  pentKe  associations.  Tfaef 
have  tlM  truly  angelic  iDtpinlion  of  a  fMling  of  InpiH* 
nm,  vhieb  tbef  bre«ih«  and  eoniinunic«to  tiolli  «ltii 
and  without  gaiety.  For  Milton's  melaoeholf  SMD  it  M 
enviable  a  being  as  his  chfci  ful  oi'.i>. 

In  his  oOth  )cai-,  with  llie  concui  rcpcc  of  his  falhr  ;', 
lie  resolved  upon  an  excursion  to  the  Ccnuincnt,  chictly 
with  a  view  to  the  classic  region  of  Italy.  Oh  the  inti< 
JMtion  of  hi»  desigoi  bo  received  •  letter  trom  the  ce> 
lebnted  Sir  Hmtrj  Wottooi  who  had  roiided  at  Venice 
KB  ambassador  from  James  the  First,  and  was  now  Pro- 
voat  of  Eton.  The  compliment  which  Sir  Harry  pay* 
to  some  oF  the  poilry  of  Milton,  which  he  liad  lately 
received  from  him,  and  to  which  he  confesses  that  tu  itit 
kind  he  had  seen  nothing  parallel  in  our  language,  ia 
Temarkabl^  aa  perba|>«  the  eariieat  token  of  auperlative 
adninrtion  wbich  can  be  finmd  to  bare  hvtm  paid  to  his 
poetical  geniut.  Cci-tainly,  at  the  time  of  his  leaving 
England,  we  have  no  proofs  of  his  general  celebrity  at 
home  bcin^  in  any  degree  cqiial  lu  his  t^cnius.  It  is  in 
Italy  thill  V.C  begin  to  peiccivc  him  adequately  appre* 
ciatc  I  II  left  England  in  1638,  attended  by  a  single 
servant.  At  Paris  we  only  learn  that  he  saw  lirotius, 
but  have  no  mcaus  of  ascertaining  with  what  mutual 
aentiments  they  impressed  each  other.  Ue  proooeded 
from  Paris  to  Nice,  and  embarking  from  tbence  toOe- 
noa,  proceeded  throuj^h  Lc-j^horti  and  Pisa  to  Florcticc, 
at  which  place  he  rc-maincd  for  two  month*.  He  hud 
studied  the  language  a:^!  iittratiire  of  luly  ^iUi  the 
deepest  atientiou,  and  thus  accomplished,  tic  soon  ob- 
laioed  admissioii  into  the  literary  academies  of  the  i^lo- 
TmliBflai  bceamo  the  object  of  their  admiration^  and  the 
subject  of  their  encomloms,  vbich  be  says  the  Italian 
is  not  forward  to  bestow  on  men  this  side  the  Alps. 
Carlo  Dati,  Antonio  Francini,  Gaddi,  Frescobeldo,  aud 
several  other  nit-n,  very  rcspeciaVjlc  in  Italian  literature, 
were  among  his  eulogists  and  almost  worshippers. 

A  work  entitled  La  Tina"  by  AMsnia  Malatesti, 
wat  defeated  to  him  vbilat  at  Fioreneo  »  and  the  dcdi> 
cation  of  a  work  of  even  moderate  merit  to  a  etranger 
passing  haitlly  through  the  place,  en  !  distinguished  by 
neither  wealth  nor  political  iinportujcc,  ai  gucs  Milton 
to  have  then  accjuired  no  ordinary  celebrity.  The  Ita- 
lians thought  so  highly  of  his  knowledge  of  their  own 
language,  that  the  academy  Delia  Crusca  consulted  him 
on  the  verbal  niceties  of  Italian,  During  hia  viait  to 
Tloreneei  be  saw  and  converaed  with  Galileoi  at  that 
time  a  victim  of  ignorance  and  cruelty,  having  been 
imprisoned  for  his  philosophical  views  by  the  Inquisi- 
tion, and  j^rcatly  reduced  by  sickness  and  mental  dis- 
tress. From  Fiorcnce  Milton  p.i!tsed  through  Siena  to 
Rome}  where  he  spent  otlier  two  month*.  Here  the 
kindnesB  of  Uolatenaiui  opened  to  himtbeeurioaitica  of 
the  Vatican,  and  introduced  bim  to  Cardinal  Barberini, 
wlioat  that  time  possessed  the  whole  delegated  autho- 
rity of  Borne,  under  hi.s  uncle  Pope  Urban  the  Seventh. 
At  a  great  musical  entertainment  which  this  opulent 
churchman  gave,  Barbcrini  looked  for  our  traveller 
among  the  crowd  at  the  door,  and  brought  him,  as  Mil- 
ton aayi|  almost  by  the  band  into  the  asaembiy,*  At 
Seow  he  was  praised  In  Latin  epigrams  by  Salailll  and 
SilvaggL  Heconllmted  bis  route  from  thence  to  Na* 

•  Ipse  me  in  tanta  turba  quxsitum  ad  (hres  Olf  SeUUia^  Ct  peue  1 

\  Beacon]  for  Church  Uoremment. 


pk-^,  and  falling  ;  i  c  ompany  with  a  iicrmit  upon  tiie 
road,  was  by  him,  from  whom  such  a  service  could  bo 
lesat  espeoed,  introduced  to  the  celebrated  Maoso,  tho 
Mtronand  biographer  of  Taaso»  who  received  tdm  with 
flattering kfaidneas  and  attention.'  The  freedom  with 
which  Milton  expressed  himself  on  religious  subjects 
was  the  only  circurasunce  wbich  deprived  him  ol  &n 
unlimitedly  fiec  and  iniinnate  communication  with  this 
venerable  nobleman,  a  circumstance  which  Manso  him- 
self commemorated  in  a  well-known  epigram.  Un> 
doubledly  the  complimentary  offering  of  the  lialiaos  to 
Milton  are  not  disungoiebed  by  merit  as  compoaiiioM» 
but  we  must  regard  them  as  the  hasty  though  sincere 
efTusions  of  men  seeking  to  express  their  immediate 
feelings  of  enthusiasm,  and  not  attendinc^  to  wliat  tliey 
wrote  with  the  anxiety  of  authors  writing  lor  reputa- 
tion. Frem  a  passage  in  Milum's  address  to  Manso» 
we  discover  what  he  also  mentions  in  ono  of  hia  suhee* 
quent  political  wrilingait  that  he  already  cherished  tbe 
project  of  some  great  poetical  work,  "  which  he  thould 
leave  to  mitten  to  after-timea,  that  they  thould  not  w</- 
lingli/  let  U  die" 

The  plan  of  his  intended  travels  extended  to  Sicily 
and  Greece;  but  as  he  was  preparing  to  depart  for 
Sicily,  he  received  letters  acquainting  him  with  the  neat 
prospect  of  a  civil  war  in  England.  He  esteemed  ic 
diabonourable  to  be  abroad  whilst  bis  fellow  citiaena 
wrfe  contending  for  liberty  at  home.  He  revisited 
noinc,  however,  and  staid  also  at  N'aplc*  for  tvto  nionths, 
excepting  a  few  days  which  he  passed  at  Lucca,  the  na- 
tive pUre  of  the  Oeodati,  the  fan\ily  of  ti'.s  beloved 
school  tctlow  of  that  name.  From  i'iurci>ce  lie  crossed 
the  Appenines,  and  travelled  through  Dologna  and  Per* 
rare  to  Venice,  where  he  at^  a  month,  viewing  the  cu- 
tiositiea  of  the  renowned  city.  Having  provided  for 
the  safety  of  the  books  which  he  had  collected  in  Italy, 
by  procuring  a  place  for  them  in  a  vessel  bound  to  Eng- 
land, he  pursued  his  returning  coarse  by  Verona  and 
Milan  to  Geneva.  From  thence  he  returned  through 
France  to  his  native  country,  after  an  absence  of  a  year 
and  three  months.  Tbia  was  at  the  time  of  the  King's 
return  from  his  second  expedition  against  Scotland, 
when  his  forces  had  been  obliged  to  retreat  before  Leslie. 
The  crisis  was  a  striking  one.  Private  griefs,  however, 
must  have  been  at  this  time  mixed  with  Milton's  smsa- 
lioiis  of  interest  in  the  public,  as  the  £ii  st  news  which  he 
heard  oncoming  home  was  the  death  of  his  li  lend  Carlo 
Deodati.  He  dedicated  to  hia  name  his  Epitaphinm 
Damoid*.  From  a  passage  In  this  poem,  it  appears  timt 
he  still  frequently  thought  of  some  great  epic  composi- 
titin,  and  that  Arthur  and  the  heroes  of  liritish  i.ible 
were  at  that  lime  Itis  meditated  subjects. 

Coming  to  London,  he  hired  lodgings  in  St.  Bride's 
church-yard,  and  received,  as  pupils,  his  two  nephews, 
John  and  Edward  Phillipa.  It  baa  been  asked,  whether 
he  took  pupils  gratuitous  er  Ibr  reward — ^we  may  go  a 
3tcp  farther  back,  and  ask  what  is  the  use  of  such  a 
([oeslion  ?  The  business  of  teaching  is  still  honourable, 
thoiicjh  ii  s'lni  il  l  reward  the  teacher  with  subsistence.  It 
is  of  more  invportancc  to  inquire  liovv  far  his  plan  of 
teaching  corresponded  with  the  superiority  of  his  intel- 
lect. It  was  formed,  saya  one  of  his  most  admiring 
biographers,  Dr.  Symmons,  en  an  erroneous  principle— 
» It  respected  tbinga  more  theii  wenh."  Tbia  deacrip- 

■an  ptdi«maai,>eime  heeacilce  bitra  adnimiit^-s^fie;  Amtf. 
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< ion  certainly  ;  -  .  .  t  inprepossessingly.  lie  plat  ed 
in  the  bands  ol  boj-s  trorn  ten  to  fifteen  years  ol  a|^e, 
swell  writers,  as,  though  not  remarkable  for  beauty  of 
language,  gave  information  on  some  of  the  depurtmenia 
of  acience,  as,  the  agricultural  works  uf  Cato,  ColumeU 
]a«  ami  Varra;  the  Medical  Treaiiae  of  Cornelios  Coi- 
tus I  Pliny's  Nat«rtl  History ;  Vitr«vlo»*«  Arehtlec* 
ture,  and  the  philosoplilca!  poL-ms  of  I.nct  etius  and  Mani- 
Itus.  Wc  perceive  iti  ilns  plan  the  teacher's  laudable 
ambiiiiJii  to  imbue  ll>c  nninds  of  tliosc  entrusted  to  him 
villi  an  early  lore  of  science,  as  well  as  the  ixcoliection 
at  words  and  phrases,  and  cannoi  agree  with  Dr.  Sym- 
HMKiR  that  U  is  foaaded  on  £aUe  principles.  Sir  William 
Jones  fbltowed  tho  plan  of  edttcatton  traced  out  hf  Mil- 
ton ;  and  if  wc  may  judge  of  a  system  bf  its  disclpk} 
lie  could  not  have  pursued  a  better. 

From  St.  Bride's  Church-yard  he  soon  removed  to  a 
house  in  Aldcrsgate  bireet,  which  admiued  his  scholars 
into  his  bmiift  and  the  situation,  secluded  by  a  eooft 
from  the  street,  and  opening  behind  into  a  garden,  siip> 
plied  tho  retiremcDt  faveorablo  to  literary  occupation, 
lit  re  he  gave  his  pupils  the  example  of  close  applica- 
tioti  am!  abstinent  diet.  He  indo!y;ed  only  in  temperate 
fciiivity  oiue  in  the  cour&c  of  a  iiioviih  or  three  wcck^. 
"  His  companions,"  Pbillips  says,  "  were  the  beaux  of 
the  limes,  but  tlief  never  were  so  intemperate  as  tboso 
of  tho  succeeding  generation." 

The  stste  of  politics  brou^^ht  his  pen  btto  exertion. 
The  long  parliament  now  represented  a  nation  irritated 
by  the  llui;raiit  abuse  hnth  of  civil  ai'.d  tcclciiastical 
])ovvcr.  The  kind's  trc:\tment  of  members  of  parlia- 
ment, one  of  whom,  Sir  John  Eiiiot,  had  died  from  the 
aeteritjr  of  imprisonmciu ;  his  arbitrary  exertions,  and 
the  severe  sentences  of  bis  courts  and  councils,  bad 
taade  the  pnMIc  ripe  for  resistance  and  innovation;  and 
the  despotism  of  the  church  had  wallied  side  bf  side 
with  that  of  the  state.  But  Charles's  embarrassments 
after  his  defeat  from  the  Scottish  army  compelled  him 
to  have  recourse  in  earnest  to  a  parliament ;  and  this 
legislature  released  the  press  from  its  horrid  silence. 
Milton,  on  his  return  from  the  Continent,  foimd  the 
clanioar  loud  and  general  against  tlie  bishops.  He  was 
on  this  occasion,  to  all  appeanuwe,  the  leader  of  the  at- 
tack on  the  church,  as  far  ss  the  bestiiity  of  the  press 
was  concerned.  In  hia  two  treatises  of  rerormaiion 
touching  church  gOTCrnmeni,  he  coniended  that  the  rc- 
fornutUon  of  the  church  had  not  proceeded  sufficiently 
iiir;  and  inveighed  against  the  practical  evils  which  re- 
ligton  and  liberty  had  aufTered  under  the  prelatical  go- 
vernment. To  thio  and  other  attaclts  from  puritan  pens, 
the  virtuous  and  learned  Bishop  Hall  thought  it  proper 
to  reply,  iti  "  A  Humble  Remr;nstrance  to  the  High 
tJoun  of  Pitrtiamcnt and  about  the  same  time  Arch- 
bishop Uaher  published  a  work  to  maintain  the  aposto- 
lical iosiitotion  of  Episcopacy. 

In  reply  to  these  pamphlets,  Milton  published  two 
pieces,  the  first  of  which  bore  the  aUe  of  *  Pretatkai 
Ji/iUofiari;"  and  tlie  second,  "  7*A*  Seaton  of  Church 
Gov  - 1  :  .  '  iirg-ed  againtt  Prelacy."  The  point  at  issue 
between  thcie  polemics  was  the  divine  or  the  human 
origin  of  episcopacy.  These  opponents  of  our  author, 
Hall  and  Usher,  were  men  whose  characters  reflected 
tionour  upon  their  cause,  and  whO)  in  their  conduct, 
were  not  perscctttore.  This  ctrcnmetttice,  however,  is 
not  decisive  of  the  imlh  of  the  ecclcnsstlcri  doctrines 
which  they  supported.  Milton's  productions  were  the 
most  learned  and  able  oo  the  puritan  side  of  coairover- 


sy.  But  itie  piece  whicii  scc.r.s  (r,  hnve  chitfly  attracted 
tiie  public  ailcr^tiu!)  at  (hia  time,  was  one  written  by  five 
of  the  presbytcrian  divmes,  under  the  title  of  Smec' 
ti/mnuut,"  a  word  made  up  of  ih«  initial  names  of  the 
authors.  Tu  this  book  Bishop  Hsll  replied  in  a  *  De' 
fence  of  tho  Remonslnnce,"  and  Milton's  formidable 
pen  produced  ^  Mmadverthnt  on  the  Remonsirant't 
Drfcncc'*  These  five  pieces  of  Milton's  \vcre  written 
in  ouc  year,  1641,  when  Ibcir  author  was  ihiriy-threu 
years  of  age,  and  whilat  he  wat  daitf  oecupied  with  the 
fatigues  of  tuition. 

la  the  be^inninp;  of  the  next  fear,  his  "  jtiOnwheT' 
atoiu,"  whtcl)  unquestionably  were  rude  and  personal, 
excited  a  deeply  vindictive  reply  (as  Was  supposed) 
from  the  son  of  Bishop  Hall.  The  anonymous  publi* 
cation  heaptd  tnonnous  falschwds  on  Milton's  head. 
Our  aiiihoi's  "  .ifi'^kgy  /ir  Smectymnuut,"  was  drawn 
forth  by  this  accuiiiut..ud  provocation.  'I'he  most  ob- 
jectionable part  of  this  work  is  the  critical  attack  which 
bo  makes  on  Bishop  Hall's  literary  character,  and  on 
his  satires  t  its  most  splendid  and  eloquent  pas5agc  is 
his  eu1nf!;y  on  the  fi.st  ijrorccdinLjs  of  the  Long  Parlia- 
ment.    This  publication  seems  to  have  closed  th«  con- 

irovc-rsy  ;  weapons  mora  eiTectual  than  pens  Were  BOV 
drawn  against  the  church. 

About  Whitsuntide,  in  1643,  Mtlton  took  a  jottmejr 
into  the  cojinirf ,  apperently  for  the  mere  object  of  re* 
creation;  and,  without  hwin^  communicated  his  de- 
sign of  mairj.T;^_c  tu  any  of  hii  fiicnh,  returncil,  ratlicr 
to  ilicir  surprise-,  at  the  cud  of  a  moritli,  wn!\  his  wjle, 
Mary  Powell,  tiic  daughter  of  a  country  j^entleman,  at 
torcit  Hill,  near  tihotovcr,  in  Oxfurdshirc.  His  matri- 
monial choice  seemed  lo  be  hasty,  and  was  not  fortu- 
nate.  His  spouse,  strongly  aiuched,  like  alt  her 
family,  to  the  royalist  patty,  and  accustomed  to  the 
sfflncnt  hospitality  of  her  father's  house,  was  soon  tired 
of  a  studious,  recluse,  and  republican  husband.  Afier-i 
rnonth's  experience  ul  her  nev/  life,  she  siglicd  for  tho 
gaieties  she  had  left  beiiind,  and  by  the  earnest  request 
of  her  relations  obtained  pcrmisMon  to  pay  a  short 
visit  to  Forest  Hill.  But  when  the  period  retaniedf 
(Michaelmas,)  when  she  sbootd  hare  arrived,  she 
shewed  no  dispoaition  to  keep  her  word ;  but,  on  tho 
contrary,  treated  his  lettera  with  silence,  and  sent  back 
Ms  11  t:  gcr  %*iih  disdain.  The  king  at  this  perioil 
was  utfdiinff  the  parliamentary  forces,  and  the  Powells 
were  disposed  lo  break  as  well  aa  they  could  an  inau- 
spicious councxioti.  On  the  other  hand,  Milton  de- 
termined to  repudiate  a  wife  who  left  him  nothing  of 
matrimony  but  the  chain.  To  justify  the  intended 
measure,  he  published,  in  1644,  an  essay  on  the  Doe- 
trine  anil  Disci/iline  of  Divorce*  This  treatise-,  which 
was  incribed  to  the  parliament,  was  soon  iuliowed  by 
*'  The  judgment  of  Martin  Bucer  concei  tiiiig  divorce," 
and  by  TetracAardon  and  CQla»leriori.  The  i«vo  last  of 
these  traets  were  written  in  1645— 'he  hitcr  of  them 
as  e  re^y  tosn  nonymous  antagonist,  the  former  as  ari 
exposition  of  the  four  passages  in  scripture,  which  arc 
supposed  to  relate  more  iinmeiii.itcly  to  the  |)crma- 
nence  of  the  murriaj^e  o'jlijjation.  By  these  writings, 
the  fury  of  the  i>resby!c; i.in  clerj^y  was  instanliy  ex- 
cited; they  endeavoured  to  infuDc  their  passion  into 
the  legislature,  and  occasioned  Milton  to  be  cited  l»e- 
Ibro  the  House  of  Lords.  But  he  was  speedily  and 
ttonourably  dismissed  from  this  iribonal,  and  the  Pres- 
byterians lost  an  able  friend,  and  otcited  a  fr}rmi;!abl? 
enemy.    Milton  was  serious  in  his  opinions,  aud  pre- 


Digitized  by  Google 


334 


MILTON. 


pared  to  act  upon  tlwDii.  Conceiving  himidf  rdetaed 
in  coMcience  from  the  niarria({«  bond,  Iw  paid  hi*  ad« 
drcasea  to  »n  uccoix  [ilis'itd  rtnd  beautiful  foung  lad/i 
tho  daughier  ul  <i  Di.  Davis.  The  ladjr,  it  baa  been 
intimated,  was  rather  avcrae  from  the  proposal)  but 
bar  objection*  (and  her  friends  seem  not  lo  hare  stated 
.aayt)  were  apparentlj  alight,  when  the  matcJi  waa 

KkVMMd  bjr  ibe  fMurn  of  lus  deUnottcat  hknm*> 
Mic  affidra  vera  noir  clniiKed.  The  iMe  of  brtiMM 
-vvns  ai^ainst  the  royalists,  and  the  Powells,  foreaeciogt 
M-lm  the  event  proved,  that  Milton  might  protect  and 
^[^sist  UiLTii,  li j-jitried  ti.  jiropititttc  his  rcscnirnctit. 
They  concerted  wuh  Milion's  friends  to  introduce  his 
irife  unexpectedly  into  his  presence  at  a  friend's  house, 
•ad  aho  aupplicated  for  bet  pardon  upon  her  iuieea  ao 
cflbctaally  at  M  obtain  it.  He  admilted,  along  with 
her,  to  his  house,  the  familf  of  the  Powella,  wbo  wtfO 
now  in  danger  and  distress,  and  saved  the  bulk  of  thdr 
property  by  his  interest  with  the  victorious  party. 
Whatever  gratitude  the  Powells  felt,  they  never  did 
IlilP  the  justice  to  pay  his  wife's  fortune  out  of  their 
leacaed  catatc.  Bui,  it  ia  possible,  that  in  such  times 
tbo  novfWy  of  property  might  be  more  uominatly  tiian 
really  complete.  Thev  remained  under  Us  roof  for 
many  years,  which,  unleaa  tbeir  apirit  waa  extremelf 
abject,  Wf  iild  argue  that  they  were  latr  in  regaining 
their  estate,  aiid  in  the  interval  it  mu%i  Ii;j\  c  suffered 
much  deduction.  In  the  mean  lime,  tu  urcunimodaie 
bia  enlarged  family,  our  author  hir«d  a  house  in  Usr- 
faican.  In  the  year  \  6ii,  whilst  inmeraed  iabiicon- 
trovorif  about  divorca,  be  pnbliahed  bia  ideaa  on  tbc 
aubjeet  of  edncatioii,  end  not  long  after  sent  forth  hta 
work  Areopagitua,  in  which  he  defended  the  freedom  of 
the  press  with  a  degree  of  intelligence  and  spirit  which 
has  never  been  surpassed. 

The  Presbyterians,  on  their  airiving  at  power,  forgot 
t6o  principles  which  they  had  professed  in  Iheir  rising 
10  it|  end  placed  the  preaa  under  the  same  cuntroul  of 
^hicb  they  had  of  lato  ao  indignantly  complained. 
Milton  came  forward  as  the  champion  of  free  discus- 
sion, and  made  his  weapons  of  reason  and  fancy  as  ef- 
fective by  their  w  -ii  lit  a  id  c  1  ^e,  as  they  were  daz- 
sling  by  their  biightnc&s.  Though  the  presbyterians 
eould  practically  resist  the  adoption  of  his  principles, 
tlie|  could  not  prevent  bia  arguments  being  heard  and 
fclt.  The  oBce  of  Ucenacr  of  the  preaa  was  indeed 
continued  throughout  the  whole  duration  of  their 
power,  but  at  a  subsequent  period,  (in  16490  we  find 
the  conscientious  Gilbert  Mabot  resigning  this  invidi- 
ous ofBcc,  and  in  stating  the  grounds  and  motives  uf 
bis  conduct,  repeating  the  argumenU  fbrnfroo  preit 
contained  in  Milton's  Areopagitua. 

In  1645,  Milton  once  more  courted  the  MttM^wlioni 
ke  had  M»  long  dcaertcd.  From  the  period  of  hie  re- 
turn to  England  to  this  year,  his  pastoral  on  Dredlsll^ 
find  some  occasional  sonnets,  were  the  only  pociical 
fruits  of  Ins  genius.  He  now  prepared  an  edition  of  all 
his  English,  Julian,  and  La'in  poems.  The  small  vo- 
lume whicii  they  formed  was  published  with  liia  name, 
and  with  a  prelace  bf  their  publisher,  Humphrey 
Moiehr.  The  lonnett  wore  the  moat  Important  notct* 
ttea  of  the  collection.* 

In  1646,  his  wife  brought  him  their  first  chi!d,  a 
daughter,  named  Anne,  who  was  lame,  eiitier  from  her 
birttb  or  in  consequence  of  aomo  accident  in  her  earlf 

•The  whole  of  hia  aowMli!,  bewever,  wore  not  inehided  hi  tUa 


ioGuiqr.  In  1647.  hia  venarabla  fittber  died  under  Me 
roo(  having  come  to  live  with  him  nnee  the  year  1643, 

when  at  the  capture  of  Reading,  he  left  his  residence 
with  bis  younger  son  m  that  city.  The  Powells  left 
him  ivot  long  after,  a[;d  in-,  tiuij'-c,  (says  Phillips,} 
looked  once  more  like  a  house  of  the  muses.  In  this 
same  habitation,  in  the  Barbican,  his  second  daughter 
Mary  was  bom.  In  the  spring  of  1647,  he  removed 
to  a  smaller  one  in  High  Hoiboni,  the  beck  pert  of  which 
looked  into  Lincoln's  Inn  Fields. 

Phillips  relates,  that  in  the  course  of  the  civil  wars 
there  was  a  proposal  for  ."^tdron  (.-nibiacing  the  miliiiry 
life  ;  and  says  that,  if  he  was  not  much  miatakeo,  there 
ws>,  it  design  of  making  him  an  adjutaaiUgeneral  in  Sir 
William  Waller's  army.  Or.  Johnaon  ridieulea  thia 
vague  allusion  lo  an  unfulfilled  iMoMloa.  Tat  we  maf 
aakt  what  there  is  ridiculous,  either  In  the  rumour,  or 
in  PUllipe'a  taking  notice  of  it.  If  Mitlon  was  not  em- 
ployed in  the  field,  it  was  because  he  could  fill  li  r  post 
of  intellectual  warfare  with  more  advanuge.  His  lau- 
rels at  that  post  were  more  honorable  than  the  field  of 
battle  could  afford  him  ;  and  in  that  field  there  waa  no 
combatant  but  himself  w  ho  was  capable  of  earning  tbeoii 

After  the  worka  already  mentionedi  be  ie  not  known 
to  have  pnbliahed  any  fhing  earlier  than  hia  treatise, 
which  appeared  early  in  1649,  entitled  The  Tenure  q/" 
Xinga  and  Afagiiiraiea,  ijfc.  maintaining  the  right  uftne 
people  to  depose  and  put  to  death  a  tyrannical  king. 
The  unfortunate  Charles  I.  had  suffered  on  the  scaffold. 
Milton's  work  therefore  came  forth,  not  to  accclarafee 
Cbarlea'a  late,  but,  aa  be  espreaeljr  declaim^  lotianqtill- 
Use  men's  mlnda  In  the  agitation  which  hta  fate  prodQ< 
ccd.  The  pity  which  King  Charlc&'s  tragic  "5tcry  cxrires, 
—a  pity,  however,  by  no  means  irrccontilu,j;jk  ia  iiu- 
niaiic  ivjinrls  with  the  conviction  of  his  conduct  having 
been  deeply  culpable,  should  iioi  lead  us  hastily  to  re- 
gard the  attempt  at  tranquilliaing  mcn*a  minds  after 
hia  death  as  unprincipled.  On  the  cantiarjr*  Charlea 
bad  no  looner  4Bed|»  than  compasaioo  Ibr  him  waa  mado 
the  pretest  far  men  avowing  slavish  principles  of  the 
most  abandoned  oatore.  Ji  was  proclsimed  as  a  fun- 
damcraa]  maxim  of  government,  that  kings  were  from 
God,  and  not  responsible  to  man;  and  thia  maxim  too 
was  avowed  in  some  instancea  by  men,  who,  at  an  ear* 
lier  sugv  of  the  civil  war%  had  paved  the  way  for  the 
very  dethronement  and  death  whkb  thoy  now  bypocri* 
tiealljr  lamented. 

Wtthout  denying  that  Milton,  in  the  atemneaa  of  hia 
republican  opiuion^^and,  let  it  be  allowed,  even  in  the 
infectious  laint  of  over-heated  party  acal»-inay  have  re- 
garded Charles  with  less  humane  allowanee  than  tbo 
candid  eye  of  an  impartial  poaterity  rcgarda  him  ;  yet 
atill  it  must  be  remeinbeffadf  that  tUa  Work  profeaaed 
not  to  discuss  the  quealion  personally  respecting  Charlea» 
but  respecting  the  abttraei  principle  of  human  rigbta 
and  regal  responsibility,  at  the  root  of  which  the  aiiti<> 
regicides  were  now  sinking.  Whatever  treatment  it 
might  have  ()een  true  and  humane  policy  lo  have  im» 
posed  on  the  fallen  monarch,  it  waa  not  to  be  tolerated, 
that  his  fate  should  be  called  in  qtieatitm,  on  the  airo- 
ciotu  principle  that  klnga  are  not  rcapunriblc.  So  that 
Milton,  as  bras  abstract  principle  was  concerned,  fs  not 
to  lie  viewed  in  the  light  of  one  cunirihuiin^  to  shed 
Charles's  blood,  but  to  be  justified  for  slaying  the 
mooairoua  opiiuone  that  roia  out  of  it. 

aoOeoibMi.  Senaeftbeai were w^n  ate MdMequent period. 
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Hia  nevt  work  waa  ft  pamphlet  on  the  articles  of 
peace,  which  the  Earl  of  Oi  mond  concluded  at  Kilkenney 
in  the  king's  name  with  the  IrUb  iMargents. 

Without  impatiog  lo  ChMiei  iiif  pirticipttioD  io  the 
horrible  niMiacr*  or  the  Iritb  protestatitfl.  It  is  clear  llmt 
the  treaty  "ith  the  Catholics,  concliidcfl  under  the 
kin}<'!3  name  and  auiliority  by  Ormoiid,  was  sufficient  to 
confirm  the  public  i>ri  |iriSTCi;iori  on  the  subject,  and  to 
give  an  appearance  of  the  tone  of  truth  to  republican 
and  puritan  iofftctivo^  HUMOf  ther«fof«»  fMnd  it  not 
difficult  to  bo  fOTOie  om  tho  oriicloi  of  a  p«oco»  which 
by  abandeido|  «h«  Engliab  aod  Protcttant  eauto  In 
Ireland,  permitted  their  enemies  to  indulge  in  '^ir^^ui- 
narjr  revenge.  When  he  had  concluded  this  aiiack,  he 
returned  to  the  more  quiet  occupations  of  literature,  and 
finished  four  books  of  his  history  of  England.  These 
come  down  oo  farther  than  the  union  of  the  heptarchy 
under  Et^ar,  Two  other  bookat  written  at  a  aubse* 
quent  period,  namely,  after  bia  eootroveray  wHh  Mortii, 
iMing  the  oarratire  as  &r  as  the  battle  of  Hastings.  Ii 
is  a  history  unfortunately  terminating  at  the  period 
where  our  annals  begin  to  be  interesting;  but  the  roa^ 
terials  are  copious  and  curious,  and  the  style  energetic, 
though  occasionally  harah.  The  first  book  is  abandon* 
ed  without  rosem  lo  the  bblea  of  Ooofiey  of  Moo* 
moalh,  and  waa  iuewled,  as  the  author  iMiinated,  n- 
tber  to  SDgsesi  anbjecu  to  the  poet,  than  maxima  to  the 
awoanan  or  aage. 

On  the  death  of  Charlci  I  the  executive  prj^xr  of  liic 
commonweaUh  was  lodj^cd  in  a  council  of  38  members 
of  the  li-^iHij'ivi?  assembly,  who  made  England  for  a 
time  command  the  reaped  aod  terror  of  Europe.  Re* 
•oHiiv  to  adopt  the  old  Rommui  bngnago  in  thdr  in* 
tefcourse  with  fiaieign  powers,  tbef  appointed  a  Latin 
aeeretary  ;  and  tbo  learning,  talents,  and  republlcaniam 
of  Milton,  pointed  biro  out  as  the  pei    >ii  fitted  to 

fill  this  office.  The  younger  Vine  and  n  Jililitfw,  who 
have  both  lieLU  tlie  subjrtn  ol  ln'i  pat)(;,i5:vi  ic,  are  sup|>o- 
aed  to  have  first  suggested  his  appoioiiDeni.  His  con- 
tinuanee  in  thia  office  waa  prolonged  to  the  Rcatoration ; 
•nd  the  atate  panera  in  Us  dopaitmeat  wer«  modcla  in 
the  claae  of  tfpfooutie  coeapoiitioaa.  Thoao  lettera  in 
particular  which  he  wrote  in  the  Protector's  name,  to 
mediate  for  the  oppressed  Proteatanis  of  Piedmont,  re> 
fleet  a  lustre  on  the  roif  n  of 'CmaveUi  Mid  en  the  hia* 
tory  of  England. 

MUton  had  scarcely  entered  oo  the  proper  fimctleaa 
of  hie  office,  when  he  waa  aonMooned  bj  the  new  fo> 
veromcm  to  the  diKhargo  of  aDother  and  pecnUer  doty. 
One  of  the  (;ontrivances  of  the  royalists  a^cr  the  death 
of  Charles,  to  stimulate  public  enthusiasm  in  their  cause, 
was  to  yjublish  the  Eikon  B  ,sl1)kt ,  or  porti^iit  of  his  sa- 
cred majcaty  in  his  solitude  and  sufTcrings.  The  book 
was  given  out  to  be  a  collection  of  the  feelings  and  rt> 
flectmia  which  Chariea  L  had  at  various  times  during 
the  dfil  ware  oomnitted  to  writing.  It  rcpreeenta  bim 
in  the  consunt  intercourse  of  prayer  with  his  Maker, 
asserting  the  integrity  of  his  motives  before  the  Search- 
er of  hearts,  and  appealing  to  his  justice  f  om  \h<^  ir. jus- 
tice of  msn.  There  are  few  men>  whose  conduct 
through  life  would  sancttoo  them  in  writing  anch  a  di> 
mift  to  make  conacientioaaly  such  conetant  appeals  to 
tihe  Deity  infcfourof  tin  pority  of  their  motifci*  and 
Ciiariea  w«»  oaitlier  aopnre  an  to  be  nU«  toaMko  tbeaa 

*  When  s  copy  ct  the  JSMwi  was  tald  among  the  book»  of  the  fit 
■mi's  handwiitiiig,  Mtesting  that  t^hailes  U.  and  the  Duke  of ' 


with  a  sate  conscience,  nor  so  hardened  as  to  have  made 
them  with  cool  hypocrisy.  It  has  been  ascertained,  bjr 
proofs  which  no  reasonable  man  can  reject,  that  tm 
book,  repreaenting  bim  aa  a  aaint  and  a  nai^rt  was 
written  lor  the  political  ends  of  the  royalists  by  Dr. 
Gauden  ;  and  it  is  reniaikahly  curious,  that  the  most 
decided  conftasion  of  the  siiunousness  ul'  the  Eikon  waa 
made  by  Charles's  own  sons  Charles  II.  and  the  Duko 
of  York.*  The  work,  however,  was  considered  as  ge« 
nuine  when  Bfihoo  erroto  hi*  remarks  on  it,  although 
there  were  internal  symptoms  against  ita  aothenticitjr 
which  his  sagacity  could  not  ofonook.  The  eoondl  of 
state  saw  the  dangeroua  imprcuion  which  the  E'kon 
Bjsiiiki  was  calculated  to  make.  They  might  have  sup- 
p^c■5^cl  11  bv  farce;  but  they  preferred  wagiiiij  war, 
by  opposing  argumeut  lo  srgument,  and  book  to  book. 
Milton,  at  their  desire,  wrote  the  Iconoclattet,  or  iroage- 
breakei^iowbiebhedisdnimatbeioteotiimof  inauiiiiw 
the  menocy  of  ClMa'lea»  but  ceofraats  the  monarch^ 
actioaa  with  tho  niety  ascribed  to  him,  aod  has  even 
hinted  at  the  work  having  been  manufactured  for  him 
by  his  houaehold  rbotodriaaf  i  aaapkion  wbieh  tins 
has  verified. 

Milton's  memory  haa  been  charged  with  three  several 
offences  in  the  /ceneclosfn,  or  Imagt  Mn»ktr.  In  tho 
firstplace,  with  having  too  rudely  blemed  tbo  king  fiir 
making  use  of  a  prayer  which  he  borrowed  from  a  n* 

mance,  lumely,  Sir  Phillip  Sydney's  .Airadii :  in  the 
n-xt  place,  with  having  infci  pol.ited  the  Eikon  Btuitiki 
with  that  prayer,  io  order  tKai  he  mi^ht  establish  a 
ground  of  censure;  and,  in  the  third  pUce,  with  hav- 
ing uncharitably  insulted  Charles's  mriwory,  oo  account 
of^hie  intimacy  with  the  plays  of  Shakespeare.  The 
Sret  necoeation  ia  true,  the  two  otbem  are  abeuvd» 
He  tfid.  With  unoeoessary  harsbneea,  aoinuKlvert  ea 
Charles's  having  borrowed  a  prayrr  from  a  romance, 
biii  lie  did  not  interpolate  the  Eikon  i  for  in  the  first 
edition  of  the  Eikon,  printed  by  Roysion  a  royalist,  the 
prayer  in  question  is  to  be  found.  His  animadversioQ 
on  the  kind's  fondness  for  Shakespeare  is  perfectly  an« 
biameable  i  the  gust  of  all  that  he  aays  is  merely  Ui 
convey  the  remark,  that  pteaa  and  clement  aentimenta 
have  often  been  put  into  the  mouths  of  tyrants,  ind  by 
no  poet  more  than  by  Snakespearc,  with  whom  C  larles 

I.  was  so  well  acquainted. 

On  being  appointed  to  the  office  of  Latin  secretary, 
Milton  removed  first  to  a  lodging  at  Charing;  Cross,  and 
sAerwarda  to  aportmeota  in  Scotland  Yard.  In  this 
last  resldenee  Ma  wife  bad  bar  third  child,  n  aon.  who 
died  in  his  infancy,  on  the  164h  of  March,  1650.  In 
1653,  he  changed  his  abode  to  Petty  France,  where  he 
occupied,  till  the  H  ontkmin  Imnilsomo  iwoao  open* 
ing  into  St  James's  Park. 

He  had  no  sooner  finished  his  Itmoctaitet,  than  he 
entered  into  Ids  controvert  with  Saiinasius.  Tbia 
learned  Ficnehman,  (Saumaiae,  or  Salmssios.)  an  ho. 
norary  professor  of  Leyden,  was  employed  by  Charles 

II.  to  write  the  D^entio  Ktgia^  or  an  appeal  to  the 
world  in  behalf  of  t lie  cause  of  royalty,  prelacy,  and  the 
house  of  Stuart.  Milton  was  employed  to  answer  it, 
and  he  performed  his  task  in  I6SI.  by  bis  celebrkted 
D^knilh  ftf  P0fi¥Je  .Jaglkuta.  He  was  present  when 
tbe  conndl  of  Ei^and  enjoined  him  the  usk.  Miltoii» 
wlmn  bo-  vndonooli     w«a  v«ak  of  body  and  dim  of 

tBariof  AHa|nin,aaMMBewMdMmwmftMdhiK  hthataaUi. 
ork  had  Jinwewad  Oe  Mm  m  the  work  er  tteir  fidier. 
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f.lg1it,  and  hU  physicians  predicted  thai  il  would  cost 
hifii  ihc  loss  of  his  eyes  ;  but  he  persevered,  ami  fiiiisli- 
cd  a  work,  the  eloqucnre  nucl  iiitcllcciuul  power  of  » l  icli 
i»  ootj  fclightlf  disfigured  by  some  sportive  sallies  of 
Vfhf  wad  some  hanb  pertonalities.  The  Mork  was  ap* 
plauikd  Iqp  »U  Ettrop*.  Foreisnera  of  tbe  higbett  ta« 
knt  and  eraditwiH  tnd  the  ambundort  of  crowned 
licac's,  waited  upon  him,  or  wroie  to  him  to  cx;iir^  i 
thwir  cori(;ratulaUohS.  The  council  of  state  niisuc  iaui 
»  pecuniary  reward  of  a  tlnmsand  [I'mnds. 

On  the  3d  of  May,  1652,  his  family  was  irtcrcased  by 
the  birth  of  another  daui;htcr,  Deborah,  of  whom  his 
tvifc  died  io  cbild-bed.  Meanwhile  hia  tight  was  im- 
paired by  incessant  study,  ao  as  to  leave  him  probably 
as  Ci!rU-  ;  1  same  year  nearly  blind,  at  least  one  of 
Lis  advti  i.ji  lib  .ihout  iliai  time  chanuibly  upbraids  him 
with  the  r  J  ri  :;'  v  :,  5  li  puiiishnicnt  ii  om  heaven,  ,m  .;1 
deDomintitcs  him  as  a  "  montirum  tiorrendum  cut  iumen 
mia^ttim."  His  foitiuide  under  ihe  event  ie  edminibtf 
espreaocd  in  his  aoMiet  to  Cyriec  Sliinaer. 

The  predae  date  of  Ma  eeoond  marriage^  ia  not  macb 
better  ascertained  than  that  of  liis  confii  ined  blindness, 
though  prubably  both  events  took  place  about  1554. 
His  second  matrimonial  choice  uai  C  uihenne,  me 
daughter  of  a  Captain  Woodcock  of  iiat  kney.  She 
W«a  the  object  of  bis  bodeet  afTcciion ;  but  died  within 
n  year  after  their  marriage*  lilie  her  predeceaaoff  in 
Cliild4>inht  and  the  daughter  whom  she  bore  to  him 
aeon  followed  her  to  the  tomb.  His  sonnet  to  her 
ineniory  mtist  be  m  every  one's  remembrance.  Du- 
ring this  period  his  jiowers  were  again  eiTiploycd  in 
controversy. — De  Moulin's  "Cry  tjf  the  Httyal  Blood 
to  Heaven"  published  in  1653,  poured  forth  the  most 
violent  abuse  against  the  £agltBh  aa  a  nationt  and  Mil- 
ton aa  ao  individaat.  De  Moii]jn»  the  aoiiof  ■»  ob- 
lenre  Freneli  Mtiriat  at  Sedan,  was  the  real  author  of 
Ibis  work  ;  but  Alexander  More,  a  man  of  Scotch  pa- 
rentage, and  »  preacher  of  considerable  celebritv,  settled 
in  Fi-ance,  aixl  Fiincipal  of  the  ProtesUni  College  of 
Castrcs,  wrote  a  dedication  of  the  Clamor  Regii  San- 
gufnii  to  Charles  II.  and  committed  it  to  the  Press; 
on  him,  therefore,  Milton  retaliated  with  a  vengeance 
-which  aufficieatijr  acpoaed  tbe  impeachable  part  of 
Mora's  character.  With  Ma  Second  Defence  qf  the 
Peofile  of  Englandf  Milton  cln'^Kl  H  r  the  present  his 
contiovcrsial  labours;  and  probaliiy  endeavoured  among 
his  studies  to  retire  from  the  mortification  and  disap- 
pointment which  he  fell  from  the  exhibition  of  despotic 
prindples  atul  conduct  in  the  Protector.  There  is 
reason  to  Iwlieve  that  he  foit  this  mortificetion.  Lik« 
Blake  and  Sir  Matthew  Hale,  he  might  pleed  the  em- 
plnvment  of  his  rnii.ii  y  as  lawful  even  under  a  tyrant, 
and  iie  inij^Li  Uiink  a  temporary  usurpation,  on  the 
■whole,  preferable  to  the  return  of  the  unprincipled 
royal  exiles.  But  it  would  have  been  agreeable  to 
have  had  a  mors  diadnet  declaration  of  his  motives 
bom  hia  own  pen.  U«  was  engaged  io  14*9  in  con* 
thmlng  tbe  Hialory  of -England,  and  a  Latin  dictionary, 
and  had  begun  to  frame  his  immortal  epic  poem.  The 
historical  work,  which  is  only  a  Rfcat  fragment,  ajjpear- 
cd  in  1  (iTO.  mutilated  by  the  licenser  of  some  of  its  finest 

J>assages.  TJie  naierials  of  his  Latin  Thesaurus  were 
eft  imperfectly  digested,  but  arc  said  to  have  been  use- 
folly  employed  the  compilers  of  the  Cambridfc 
Dictionary,  tonrbom  they  were  probably  given  by  Ma 
nephew  Phillips.  In  v n  c  year  he  published  a  MS. 
ef  Sir  Walter  Ralcigii'^,  cQn&isting  of  apherisms  on  tbe 


art  of  govcr"m:'  and  composed  In  a  strain  of  ijccuilar 
elegance  ihc  u.aii.lesto  issued  by  llie  Proiectoi  in  jusii- 
fiiation  of  his  war  with  Spain.  In  the  fbllovdiij^'  jcai 
Cromwell  finished  his  splendid  but  criminal  career,  and 
his  son  Richard  descended  with  magnanimous  innocence 
to  tbe  aafe  level  of  •  private  station.  When  tbe  Sectiia* 
dona  of  government  threatened  general  anarchy,  Milton 
was  induced  to  gi»e  his  advice  on  civil  and  ecclesiastical 
topics,  in  some  short  publicasioiis  ;  o.-ic  of  which  Wis,  a 
ready  and  easy  way  to  establisii  a  iree  commonwealth; 
the  excellencies  tiiercof  compared  with  the  inconveni- 
ences and  dangers  of  re-admitting  monarchy.  Tbia  ap- 
peared bat  a  abort  lime  befare  the  reatoraiion>ao  aealoua 
and  sangotnc  was  he  to  the  very  isst  with  respect  to  Ma 
political  system.  Il  was  in  vain,  however,  to  contend 
with  pamplets  against  the  national  incliiiatlun.  The 
k:ii^  returned  in  triumph;  and  Miiion,  discliari^ed  fron> 
oflicc,  left  his  house  in  Petty  Trance,  and  was  secreted 
Iffider  the  roof  of  a  friend  in  St  Dartholomew's  close, 
near  to  West  SmitbSeld,  till  the  act  of  obiivtoD,  in  tbe 
esccpUona  to  which  he  waa  not  included,  ascertained 
his  safety  and  reinstated  him  in  society. 

All  parties  have  ogreed  in  paying  this  compliment 
to  Chailcs  II.  that  it  was  owing  to  no  weakness  or 
overstglii  of  liis,  if  Milton  escaped.  It  is  supposed 
that  his  friend  Andrew  Marvell,  the  membrr  for  Hallf 
made  some  interest  for  bim  in  the  House  ol  Ctimmooa  ^ 
and  we  are  tdd  that  Sir  Thomas  Clayei,  and  Secretarjr 
Morris,  made  exertions  for  his  preaenntion.  But  tho 
most  earnest  and  grateful  interpoeitioa  aeems  to  haro 
bren  iliat  of  Sir  \Villiam  Davenent,  who  had  been 
saved  on  a  former  occasion  by  the  mediation  of  Milton. 
But  though  his  person  was  spared,  his  Jcmoclattet,  and 
the  Dffmce  of  the  Peofiie  of  Kngland^  were  condemned 
to  be  burnt  by  the  hands  of  Uie  hangman.  Milton 
might  well  smile  at  this  vindictive  abow  «f  trinmpb. 
No  semenee,  no  hangman,  nn  llamea  could  destroy 

the  fame  of  the  Defence  of  the  ficople  of  England.  He 
mif^ht  also  console  himself  by  reflecting,  that  those 
who  sentenced  his  book  to  be  burnt,  were  the  saino 
who  dug  up  the  body  of  Blake  to  be  hung  on  a  gib* 
bet,  and  who  brought  back  the  pwdahment  of  cm- 
bowelling  on  the  acaiffold,  ere  they  were  yet  dead,  Um 
cxpirmg  victims  for  treason}  a  retie  of  barberieai 
which  had  been  abolished  during  the  republic.  Mil- 
ton was  for  some  time  in  the  custody  of  the  Sf  jeant- 
at-Aims,  but  was  discharged,  and  attention  was  even 
paid  to  bis  complaint  of  tbe  demand  of  excessive  fees. 
Tbia  attention,  howercr,  waa  paid  to  him  by  the  par- 
Uameat,  and  not  tho  erowa. 

Being  now  in  reduced  dreumatancea,  and  under  the 
discountenance  of  power,  he  removed  to  a  private  ha- 
bitation in  the  city,  and,  in  order  to  alleviate  his  for- 
lorti  condition,  he  desired  his  friend  Dr.  Paget  to  look 
out  for  a  third  wife  for  him.  He  recominendcd  a  re- 
lative of  his  own,  Elizabeth  Minshull,  of  a  good  family 
in  Cheshire,  and  the  unioo  took  place  io  Milton's  fifty- 
third  or  fifty-fourth  year.  About  tlie  time  of  hie  mar- 
t  iage,  or  probably  a  little  before  it,  he  published  a  short 
treatise,  entitled  .Iccidrnce  Commenced  Grammar,  in- 
tended to  tacilitate  t!ie  first  weak  Mep  of  the  juvenile 
student,  and  remarkable  only  for  its  exhibition  of  a 
mighty  mind  stooping  fak  dignified  condescension  to 
vtiUtjr.  In  IMS,  be  gave  to  the  public  another  MS. 
of  Sir  Wslter  Raleigh's,  contaiinng  aphorisms  of  State, 
with  the  title  of  the  "  Cabinet  Council  "  That  he  waa 
eflcred  from  the  coun,  aod  refused  tbe  post  which  he 


Digitized  by  Google 


MILTON. 


$37 


Ittd  held  under  the  former  government,  has  been 
serted,  but  with  lUtIo  pralMottity,  ^ce  his  manners 
were  by  no  means  accommodsted  to  the  new  rci^n,  and 
lie  bad  ofTended  too  iletply  lo  be  more  ihan  forgiven. 

He  bad  novr  to  resume  the  cliaracicr  ol  ■  potst, 
irhich  for  many  years  had  been  sunk  in  (bat  of  a 
politician  and  COdtroversidlisi,  for  his  few  cotnpositiona 
in  versa  tfliriog  thi«  pcriud,  though  exquisitely  beauti> 
Mf  were  not  sufficiently  attended  to,  to  add  lo  bb 
poetical  repoutka.  When  he  first  formed  tha  reaolu* 
tion  of  writing  an  epic  poem,  be  thoui^ht  of  some  sub' 
ject  in  the  heroic  linu  s  of  Eii(;li«h  hislory.  Relipion 
and  the  study  of  the  Hebrew  Scnimires  decided  him 
io  favour  of  a  rettKtouti  i>ubject.  His  mind,  now  con- 
ceiltfatcd  and  undisturbed,  fulfilled  the  gtoat  concep- 
tiona  which  ba  had  designed  of  Paiadke  Ltat,  Tt»o 
•saet  time  employed  in  the  conpoaiiioB  of  ibis  poem 
is  not  ascertained,  but  it  probably  occupied  bis -h  ii^l  it 
with  no  considerable  inieiTuptions  of  any  other  lutia- 
ry  subject  for  <  1( ;v(  i  ye»r»,  front  1654  lo  1665,  at 
which  period  Elwor^d  the  quakcr  says  u  was  Biushed  ; 
a  time  when  Milton,  to  avoid  the-  rontagion  of  the 
plaRue  in  London,  made  a  retreat  to  Chalfooi  in  Buck- 
loghamshira.  Paiadiac  Lost  was  first  printed  fat  1647* 
in  small  quarto^  and  divided  Into  ten  books ;  and  his 
UoRrapliers  have  been  very  minoie  in  recort^ing  the 
trifling  sum  which  he  received  for  the  lm|u  i  i|  l  -  of  it. 
Much  discussion  has  also  t;iken  place  in  specting  the 
original  conception  of  tl  is  jjraiid  ]ierformance.  Vol- 
taire first  suggested,  ihat  the  hint  bad  been  given  by 
the  Adamo,s  poor  drama,  full  of  allegory,  conceit,  and 
bambast,  written  bjp  ona  Andreinit  a  atrolling  plajrar 
•f  Itatjr.  Dr.  Johtnon  rajetsted  the  hypothesis  with 
contempt,  but  from  the  circumstance  di&lincily  prov- 
ed, of  Milton's  (loetn  being  first  projected  by  him  in  a 
dramatic  shape,  and  from  the  similarity  of  the  alle(,'ori- 
cal  beings  iir^t  skctt  bed  by  Milton  with  those  of  An* 
dreioi,  it  aeems  by  no  means  improbable,  that  the  sup- 

Eisltion  saggested  by  Voltaire,  and  iUuatrated  bj  Mr. 
ayley,  ia  onrreel.' 

In  the  second  edition  of  tha  ParadUe  Lo»t,  which 
was  published  in  1674,  the  author  divided  the  seventh 
and  tenth  bonks,  for  tlic  purpose  of  breukini^  the  length 
of  thtrir  narrative,  each  mto  two,  aud  thug  changed  the 
original  disiiibuiion  of  his  work,  fiom  ten  lo  twelve 
books.  On  this  new  arrani^ement  the  addition  of  a  few 
linca  became  necessary  to  form  a  regular  opening  to  the 
eighth  and  the  elevemh  boohs;  and  these  nine  verses^ 
writh  MX  others,  inserted  partly  in  the  fifth  snd  partly  in 
the  clevciitf'.  ctnstitu'f  il  jII  tlic  li  Iterations  for  this  mighty 
produciici],  uii  vviutu  uwn  aiiJ  the  epic  fame  of  his 
COUntiy  Was  to  rest. 

FaradUe  Megained,  written  upon  a  suggestion  of  £U 
Wood's,  and  apparently  regarded  by  the  author  as  the  the- 
ological completion  of  this  plant  followed  io  I67a  Ho 
ia  said  to  Iwve  viewed  this  production  whh  the  partial 
fondness  of  a  parent  for  hi^  latest  offspring.  He  could 
not  bear  the  disparaging;  [oinpariion  of  it  wiih  his  Rrcat 
^ork,  whicli  was  gener.iiiv  nui  Jc  The  general  opinion 
of  this  poem  certainly  places  it  at  an  humble  distance 
from  Pandite  Loat.  The  extreme  narrowness  of  its 
plan,  the  small  proportioD  of  it  which  ia  assigned  to  ac> 
tfen,  and  the  larger  portion  wUeh  is  given  to  dispots. 
tions  and  didactic  dialogue,  ita  paucity  of  characters  and 
poetical  imagery,  and  its  general  deficiency  in  the  ch  irm 
(jf  numbers,  exclude  it  ii  om  a  wide  range  of  popuUri  y. 
It  is  embellished,  however,  with  aerenU  axqniaita  pas- 

V«h,  XIIL  Pabt  I.  ^ 


aagaa,  which  (Baeotrar  lha  atiil  esiatiog  author  of  tha 
iParadise  Lowt.   Samfnon  Agonktf  waa  published  at  the 

same  time,  a  manly,  noble,  and  pathetic  drama ;  though  . 
it  cannot  be  asserted  that  its  action  is  ir nii  ft  cti  vl  ,  or  tliai 
all  its  scenes  tend  harmoniously  to  the  do^ctupeiiieiii  of 
the  fabic.  The  unlimited  and  capricious  wanderings  of 
the  choral  measures  are  also  such  as  would  be  likely 
to  offend  us,  if  we  waro  oot  prajudicad  bj  tbo  conscloua* 
nest  of  reading  Milton. 

The  poet,  in  this  respect,  imitstod  tha  Graeii  drama, 
which  unites  in  iis  ch  ruses  verses  of  alt  descriptions, 
withotit  any  ruJc  whicii  modern  schoLirship  can  ascer- 
tain. But  the  vocal  structure  of  the  Greek  lan^uajjc 
mii^ht  admit  of  harmony  with  great  irregularity  of 
measures  i  and  Athenian  ears  might  leam  by  haUt  to 
delight  in  such  aoDmalous  liarmony  (if  it  waa  anoma* 
loQs.)  whilst  onr  more  obdanta  tongue  reqoiraa  tha  p««' 
cincts  of  verse  to  be  distinct  and  definite  ;  and  we  are 
habituated  lo  delight  chiefly  in  the  flow  of  measure 
which  the  ear  competently  tmdonlBndnt  nnd  which  it  fai 
some  degree  anticipates. 

With  this  piece  the  history  of  Miitot/s  poetry  closes; 
but  writing  waa  become  so  much  a  habit  with  him,  that 
ha  waa  caDtboaiij  making  addlliona  to  his  works  te 
prose.  In  16rs,  ha  poblishad  a  natam  of  logic,  after 
the  method  of  Samna,  and  in  tha  fbllowingyear  ho  sgsin 
ventured  into  the  field  of  polemics,  with  a  treatiae  0/ 
TVae  ReHgion,  Here**/,  SeM*m.  and  Tolrraiien,  and  the 
belt  meant  to  Prevent  the  Growth  of  Puftery.  So  im- 
*  perfectly  waa  toleration  then  understood,  that  Miltoft 
persuaded  himself  be  wss  consistent  in  denying  it  to 
Painats,  althoogh  he  dadataa  that  h«  wonld.not  avan  t^^ 
wards  them  exercise  any  peraenal  aaverity. 

In  1674  he  published  his  familiar  letters,  and  some 
of  his  university  exercises;  the  former  with  the  title 
of  EfiUtolarvm  FamUiarum  Liber  u»im,  and  the  latter 
wi'h  that  of  Froiuthnet  quaedam  Oratoriae  in  CoUegit 
Chritti  habUae.  It  has  been  commonly  affirmed  that  he 
translated  into  English  the  daclaralinn  of  ike  Pnte*  m 
thtit  Htvarttig  the  kemk  J»km  SMnH  f  •  their  elevttve 
throne :  but  Dt.  Synimons  throws  some  douht  urirrti  the 
fact, as  the  Latin  document  could  have  anivtd  in  Eng- 
land only  a  very  slior'  tunc  before  his  ilt  it  i  ,  jrul  as  the 
translation  bears  no  resemblance  to  his  character  of  com- 
position. It  is  more  certain  that  in  some  part  of  the 
same  year,  the  last  of  his  liiit,  he  wrote  a  brief  history 
of  Moscmy,  which  waa  pabUihed  abont  eight  years  ' 
poaterhir  to  hia  deatlb 

With  thia  work  terminated  Ua  literary  labours; 
the  gout,  which  had  for  several  yean  afflicted  him, 
in  apite  of  his  extreme  temperance,  seems  to  have 
brought  on  rather  premature  senility  and  exhausted  his 
vital  powera.  In  hia  alxty^aixth  year,  and  on  the  8ib  of 
November  1764,  he  cspwed,  ao  quietly  that  those  who 
watted  io  hia  chambtr  were  not  conscfosa  of  his  daatb. 
His  ftmaral  was  attended  by  many  great  and  learned  In- 
dividuals, and  not  without  a  friendly  concourse  of  the 
vuIk^c;  his  remains  were  deposited  by  the  side  of  his 
fathciN,  in  the  upper  part  of  the  chancel  of  St.  Glles'j, 
Cripplegate.  lo  consequence  of  an  alteration  made  in 
that  part  of  tha  eboKh,  the  atone  originally  inacribad 
with  hia  name  waa  removed  at  the  end  of  a  fcw  yeaiai 
and  waa  never  replaced.  But  this  oidnianded  Injury 
w.is  in  htcr  days  compensated  by  the  erection  of  his  bust, 
(ihc  work  <if  Bacon)  at  the  cxpcnce  of  ibc  cider  Mr. 
Whitbread.  M'.  Benson,  one  of  the  au:liiois»  of  the  im- 
post, hadf  in  1737,  imroduced  a  similar  memorial  of 
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Milton  into  Wejtminitcr  Abbey.  By  hii  will  he  left 
nearly  igSOOO,  besides  jglOOO,  his  first  wife's  portion, 
which  remained  in  the  hands  of  the  Powells,  and  which 
ought  to  have  been  paidt  if  it  was  not,  to  his  daughter*. 
He  had  lost  ^000,  the  omolaments  of  hit  office,  which 
lie  bad  ptacea  on  government  security. 

Milton  was  distinguished  in  his  youth  for  personal 
beauty,  and  conunucd  tri  be  a  wcIl  lunkMii;  inuii  ta  tlie 
Usi.*  He  wa<t  a  skilful  Hiumdsman,  vigoruu»  and  ac- 
tive in  bis  exercises,  tnanly  and  erect  in  his  deportment. 
He  was  aiso,  like  lua  father,  accomplished  in  music, 
tboagh  not  a  composer.  His  leaining  embraced  the 
Hebrew,  Greek,  l^tio,  and  Spanish,  and,  if  not  abso- 
lately  versed  in  tfie  scienees,  he  had  penetrated  more 
than  their  surface.  Thoujjb  from  paiis  of  liIs  tonuo- 
versial  writings,  we  ruigbt  prciumc  hi»  leinpcr  to  have 
been  liaisb,  he  indulged  in  no  eiitiiiiies  exr.tjit  on  public 
grounds,  and  in  private  he  was  mild  and  courieoui. 
This  we  have  (in  the  authority  of  F.  Juniu»,  the  author 
of  De  Picture  Vetenim,  and  H.  Heinuus  mentions  the 
general  report  of  the  amenity  of  bis  mannere— »  Vtram 
esse  mili  comique  inc^cnio  aluiil," 

His  prose  composiuons  v^iy  in  merit.  The  earliest 
of  them  possess  u  more  crude  and  unwieldy  charai.icr 
of  strength.  As  he  continued  to  write  prose,  there  is 
a  visible,  though  not  equally  progressive  improvement 
In  a  general  view  of  tbem,  there  is  a  strength  and  spirit 
of  genias  rising  often  to  gtendenr,  bot  e  deficiency  of 
taste  to  pufify,  and  harmonize,  and  perfect,  (he  powers 
of  expresrion.  The  picturesque  is  often  redundant  and 
out  of  keeping,  and  tbia  atmcture  of  hii  sentepces  tabo> 
riously  scholastic. 

The  homage  paid  to  his  poetical  ^nius  is  so  univer- 
sal,  that  wc  shall  not  distend  our  article  with  a  critical 
dissertation  on  them.  Addison  made  his  own  ganen* 
tion  ainsiblf  alive  to  the  beauties  of  Paradiae  Lm^ 
though  there  1*  reason  to  believe,  that,  even  before  the 
time  of  Addison,  the  i^rcM  Epic  was  not  so  much  ne- 
glected as  has  been  often  alleged.  Since  the  middle  of 
the  la^t  century,  the  public  aueniioi;  h  is  been  mure  and 
more  drawn  to  his  minor  poems,  till  it  may  be  said  to  be 
now  rivetted  on  them  with  almost  unqualified  extacy. 
or  Paiadtae  Loot  it  baa  been  Juatlj  remarlced,  that,  in 
fbmring  our  estimate  of  the  powers  of  mind  possessed 
by  diPTrrcnt  races  of  men,  it  raises  our  op'i.i  ii;  t  f  the 
strength  and  maf^nificcncc  of  ihc  ilnglish  iniagiii.ation. 
It  !■>  J  hubliine  work,  that  adorns  our  country  more  lii  ni 
"  cloud'Capt  lowers  or  gorgeous  palaces."  Even  lU 
imperfections  seem  to  be  unavoidable,  and  to  iiave 
arisen  out  of  its  theological  subject  in  e  way,  In  wbicb, 
with  few  exceptions,  it  is  difficult  to  eoneene  Imnt  the 
author  could  have  well  avoided  them.-  But  taking  the 
subject  all  in  all,  (we  quote  Mr.  Campbell's  Essay  on 
English  Poetry,)  his  powers  could  no  where  else  have 
enjoyed  the  same  scope.  It  was  only  from  the  height  of 
this  great  argument  that  be  could  look  back  upon  eter> 
nity  past,  and  forward  upon  eternity  to  come,  that  he 
could  survey  the  abyss  of  infernal  darkness,  open  visions 
of  Paradise,  ascend  to  heaven,    and  breathe  empyreal 


air."  O  J  the  style  of  Milton,  and  on  the  most  sublime 
trail  of  excellency  in  his  poem,  namely,  his  delineation 
of  the  celestial  and  infernal  angels,  we  beg  to  conclude 
with  a  quotation  from  the  critical  work  already  mcnlioiw 
ed.  *■  If  we  call  diction  the  garb  of  thought,  Milton  in 
his  style  may  be  said  to  wear  the  costume  of  sovcn  i^^n- 
ty.  The  idioms  of  other  lanKUuges  contributed  tu  adora 
i'.  Hv  wiis  the  mi^st  learned  of  poets,  yet  his  learning 
iiuei  feres  not  with  his  substantial  English  purity.  In 
delineating  the  blessed  spirits,  he  has  exhausted  all  (he 
conceivable  variely  that  conld  be  given  to  pictures  of 
unshaded  aancthy ;  so  that  his  excellence  above  every 
tbingr,  ancient  or  modem,  is  conspicuous.  Tasso  had 
indeed  (wurtrayed  an  infernal  council,  and  had  given  the 
hiiit  lo  cjiir  p<ii-t  of  a!>c(ibing  the  origiii  of  Pagan  wor» 
ship  to  those  reprobate  spirits.  But  how  poor  and 
si|u:<ild  in  comparison  of  thcMiltonic  pandemonium  are 
the  Scylljs,  the  Cyclopses,  and  the  chimcraa  of  the  in> 
fernal  touncit  of  the  Jerusalem.  Taaso^e  cenclave  of 
fiends  is  a  den  of  ugly  inoeognioua  moaaten: 


•  Come  9rribiU  farttu,"  Uc.  (ie. 
La  Gsat  Sjllimxk,  Canto  ir. 


The  powers  of  Milton's  hell  are  godlike  shapes  and 
forms.  Their  appearaiiee  dwarfs  every  poetical  con- 
ceptioiii  when  we  torn  onr  dilated  eyes  from  contem* 
plating  them.    It  is  not  their  external  ettt ibtites  alone 

which  expand  the  imaginatioa,  but  their  souls,  which 
are  as  colossal  aa  their  stature — their  thoughts  that 
wander  ihrmij^h  eternity— the  pride  that  bums  amidst 
the  ruins  of  their  divine  natures — ^and  their  genius,  which 
feels  with  the  erdour,  end  debatee  with  tiie  eloqocoee  e^ 
heaven. 

The  subject  of  "  Paradise  Los^*  was  the  origin  of 
evil — an  era  in  existence-  an  event  neve  than  aU  otbera 

dividing  past  from  future  time^en  isthmus  In  the  ocean 

of  eternity— the  theme  was  in  its  n'linrc  ronncctcd  with 
every  thinR  important  in  the  circuiiiiiances  of  human 
existence,  ai>d,  amidst  these  circumstances,  Milton  saw 
that  the  fables  of  Paganism  were  too  important  and  po* 
etical  to  be  omitted.  As  a  Christian  he  was  entitled 
wholly  to  neglect  them,  but  aa  a  poet  he  chose  to  treat 
them  not  as  the  dreams  of  the  human  nund,  bvt  as  the 
delusions  of  infernal  existences.  Thus  anticipating  a 
beautiful  propriety  for  all  classical  allusions,  thus  con- 
i  ccting  and  reconciling  the  co  existenc  e  of  f.ible  and  of 
truth,  and  thus  ideniifytng  the  fallen  angels  with  the  dei- 
ties of  "  gay  religions  full  of  pomp  and  gold,"  he  yoked 
the  heathen  mythology  in  triumph  lo  hia  subject,  and 
clothed  himaelf  in  the  apoils  of  Buperstitian.'*'(«) 

MINOANA.  See  Maoikdakao. 

MINDEN,  or  Muxdbn,  a  city  in  the  kingdom  of 
Hanover,  and  principality  of  Calenburti;,  is  situated  OQ 
the  Wescr,  which  is  crossed  by  a  bridp;c  600  feet  long. 
It  is  about  two  n\ilcs  in  circuit,  and  encircled  uith  walls 
and  ramparts.  The  principal  public  buildings  are,  the 
Hotel  de  Ville,  the  cathedral,  which  is  a  fine  edifice,  the 
church  of  Su  John,  the  Gymnasium,  and  the  Orphan's 


•  The  veneiaUe  figure  of  Mihon  ia  dMcribed  by  BielMUHlson  as  be  was  sitting  (aeeeidinf  toewten)  before  his  deoi^  fai  egiest 
coat  of  enane  ekitli  in  warm  weather  to  enjoy  the  frerii  sir,  and  thus  receiving  vifitt  of  pcraom  ewiinent  fbr  tslenti  or  eonridemloQ* 
ftichafdaon  proceeds  to  lay,  <•  Very  Uteiy  I  had  the  good  fortune  to  have  anather^ture  tt  hiei  from  sn  ancient  derfn'man  in  DSfw 
selahire,  Ur.  WHg'ht  He  found  him  in  a  small  house,  be  thinks  but  one  room  one  aoor;  in  thatc  up  one  pair  of  stain,  which  WSaheeC 
with  n)-.tv  Krc<  n,  ii.  Khuu1  Juim  Milton  sitting  in  an  elbow  chairi  biaCk  cletbeib  and  neat  emwriii  pale, bat  not  cadsvereusi  me 
hiincu  niKi  fingers  goiity  »Kd  widi  chalk  stones.  Among  other  ^coyii^lie  expttned  Unsslf lo  due  pnipoaei  that  wm  he  ftde 
ftt)m  the  pain  this  gave  biini  his  blindoeis  would  be  tolerable. 
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House,  where  there  is  a  mtnaflictory  of  stockings.  It 
has  three  Lutheran,  one  CalvinUt,  aim!  iwu  Catholic 
churches.  The  principal  inanutacturcs  in  this  place 
•re  those  of  wax  candles,  hats,  leather,  and  voup. 
There  ere  elto  refieeritt  of  augar  aod  bleacb-fielda. 


The  white  beer  of  MInden  has  been  Iopr  ccicbrated. 
An  account  of  the  battle  of  Mindcn,  fout;ht  hcrt  in  1759, 
will  he  found  in  our  article  Britaim.  PupulaiioOi  700©. 
Eut  laag.  f  $af  9«r,  Nenli  let.  SSP  ir  49". 


MINE, 


A»  excavation  made  cither  in  the  rock,  strata,  or  in  the 
earth  which  generally  covers  itie  rc-k,  ot  which  there 
•re  tlnee  lUaraict  kinds,  viz. 

lat,  A  fldne  employed  in  tbe  art  of  wari  perticalariy 
Inrieget. 

2(f,  A  mine  made  for  the  working  of  vein-?,  -nnrnir-.ing 
the  ores  of  metals;  which  veins  are  gencmlly  m  a  po- 
sition nearly  vertical. 

3d,  A  mine  ior  the  working  of  such  minerals  as  ge- 
nerally lie  in  bcdsi  having  a  moderate  angle  of  inclina- 
tion with  (he  bortson»  tueb  n  ent^mkut  en  iruuiotU' 
witWt  or  Aauwf  one  edbc, 

The  first  kind  of  mine  «)U  be  found  dcecribediD  the 
article  Foutifioation. 

The  seeond  kind  will  be  deaeribed  under  tbe  ertick 
Veim. 

The  third  kind,  in  particttUr  the  wantliV  V* 
will  be  now  deacribed. 

Ailboogh  mineral  coal  is  foond  abimdantlf  in  varkms 
quartere  of  the  glebet  ea  ooUced  under  the  article  Coua* 
it  is  admitted  that  tbe  most  valoable  fields  of  it  are 
found  in  Hieit  Britain,  ai  1  fvivc  been  wrtJiight  to  a 
much  greater  extent  there  ih^u  v.)  :i:iy  other  part  of  the 
liorld. 

As  nothing  hut  pit-coal  is  used  as  fuel  for  domestic 
purposes  in  Great  Britain,  excepting  in  a  few  of  the 
Wland  diatricu*  where  a  arneH  quantity  of  wood  and  turf 
■re  s'ubsdtuted ;  and  eajtll  the  nuthennta  and  extenrive 
in  n-ivorks,  with  the  innumerable  steam-en)^ines  and 
n>aiiutactorics,  depend  entirely  Upon  a  re^uhir  supply  of 
coal,  at  a  moderate  price,  ilie  working;,  of  the  coal  fields, 
in  a  syatematic  and  economical  manner,  has  been  much 
■tudied,  and  bfonght  to  greater  perfcciion  in  Britain  tbin 
In  eof  other  country* 

Coal,  aa  an  in&emmeble  eubatsnce,  eppeert  to  hetre 
bern  known  to  the  ancients,  and  to  the  Britons,  before 
tht  Romans  visited  this  island,  it  being  found  so  fre- 
<]ui  nily  in  ravines  and  beds  of  rivers,  of  a  colour  and 
texture  so  decidedly  different  from  the  strata  which  in 
general  accompany  it :  but  as,  at  that  period,  and  for 
ccniuriea  afterwards,  the  couninr  wa*  covered  with  im- 
mense foreata,  which  supplied  abundance  of  fiiel  for 
every  purpoae  of  lifi»,  there  wee  no  neeea^  for  uaing 
coal  as  fuel. 

The  working  of  coal,  therefore,  only  became  an  ob- 
ject of  attention  as  population  nnd  civilization  .idvunced, 
When  ai^riculturc  bc^an  to  he  studied,  the  woods  cleared 
awayt  and  the  arts  of  civil  life  cuiiivaied ;  accordingly 
Ve  find*  thet  tlie  wqrkiug  of  coal  in  Britain,  as  an  arti- 
clr  of  commerce)  i»  eompeimtitrely  of  modem  dete*  end 
app<  ars  to  have  commenced  about  the  end  of  the  Itth 
cci.iuiy.  The  first  charter,  giving  liberty  to  thr  Ti  ui  of 
JNcwcastic-upiiti-Tyne  to  dig  cual.  was  granted  b)  iitusy 
III.  antHJ  1339;  it  *vas  then  denominated  Sea-coal,  on 
•cr.oout  of  it^  liring  shipped  for  places  at  a  distance. 

In  the  year  IMIi  tbe  Mewcaatle  eoel<tt«de  had 


so  extensive  and  important  that  iawe  were  enacted  for 

its  regulation. 

In  Scotland,  coals  began  to  he  wrought  much  about 
the  Mme  time;  an4  a  charter  wa»  granted  in  the  year 
I99l(  in  fovottr  of  the  abbot  and  eonvent  of  Dunferm- 
line in  the  county  of  Fife,  giving  the  riglit  of  di|T^;jng 
coals  in  the  lands  of  Piitencrief,  adjoining  the  convent. 
From  this  peno  I  -I  I  .mrkingof  coal  gradually  increas- 
ed, though  on  a  very  limited  scale,  until  the  beginning 
of  the  last  centaryt  *hen  the  steam-engine  was  brought 
forward  by  Newcomeo  in  the  year  ITOS,  and  waa 
pHed  to  coUteriea  in  the  vicinity  of  Newcastle  about  the 
year  1715.  This  machine  produced  a  lu  w  era  in  the 
mining  concerns  of  Great  Bnt>iin,  and,  as  it  were  in  an 
in. urn,  put  every  coal-field  williin  the  grasp  of  ila^ 
owner.  Collieries  were  opened  in  every  quarter  ;  and 
tbe  coal  trade  rapidly  extended  to  an  astonishing  scale. 
This  extension  of  the  trade  was  greatly  aided  by  the 
genius  of  the  late  Jame*  W»tl,  Eaq.  of  Glasgow,  whoee 
pbttoeophic  mind  made  the  most  brilliant  discoveries) 
and  to  vei7  much  improved  the  principles  and  power 
of  the  steam -cn^jine,  as  to  render  it  one  of  the  most 
complete  and  must  useful  pieces  of  mechaniam.  To 
Newcomen  and  Watt  the  mining  interest  of  Great  Bri- 
tain IS  highly  indebted  ;  to  the  latter  tbe  empire  owesita 
grt  J  1      and  improvenit  ni  as  a  mano&eturmg  country. 

ilie  coilicrieaof  Great  Britain  are  new  upon  the  most 
MtlemiTe  aeale,  and  are  of  the  flnt  importance  to  the 
kingdom;  both  as  regarding  its  political  and  commer- 
cial iniercsis;  so  inucli  so,  that  it  is  evident,  without 
cheapcoai,  the  manufactories  ol  Great  Britain  could  ndt 
be  brought  forward  in  compeiiiion  with  those  of  the 
other  nationa  of  the  world,  where  manual  labour  iscora« 
parativttly  very  low ;  in  abort,  the  coal-mines  of  Great 
Briuiio  form  «  pbytlcal  and  prominent  pdnt  in  the  poli- 
tical atateef  the  empire.  The  capitals  employed  in  -he 
colBerletf,  and  in  the  shipping  connected  wiih  them,  are 
imaietise,  amounting  to  m.my  millions.  A  very  consi- 
derable proportion  of  the  population  of  the  kingdom  is 
employed  in  the  mines  and  coal  tmde,  while  the  ships 
which  carry  coals  conatwise,  are  a  nnnery  for  thousande 
of  the  most  intrepid  eeamen  which  are  to  be  found  in 
the  world. 

It  cannot  easily  be  estimated  what  is  the  total  pro- 
duce of  cO'tis  in  Brit./ii!,  u-  it  must  extend  to  many 
millions  of  tons  ;  for  it  is  knowti  that  the  output  of  coal 
upon  the  rivers  Tyoe  and  Wear,  in  the  counties  of 
Northumberland  and  Durham,  amounts  to  three  mlUiona 
of  tons  annually,  of  which  only  a  smalt  quantity  it  used 
In  tbe  diatrictt  the  greater  part  being  ahipped  coast  wise. 
In  theie  two  diatHcta  afone,  It  it  eadmated  that  7o,ao« 
people  are  employed  in  the  coal  trade,  and  that  the  capi- 
ul  jiivested  in  the  collieries  and  shipping  is  above  two 
millions  and  a  half  of  money. 

With  regard  to  the  formation  of  coal,  many  theoHee 
hafc  been  hcuoght  forward ;  but  although  theae  diaplay 
U  a  1 
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no  common  share  of  genius  and  paiieot  ioTetUgationi 
th«y  have  hiiberto  led  lo  noiiiirig  coocluaivr  or  aatUfac- 
tory  on  the  aubjeet.    The  object  In  this  treatise  ia,  to 

give  a  clisiitici  view  of  the  geological  sitaaiion  of  coal 
fields,  their  absolute  forms,  the  dialocationa  and  iroublet 
which  occur  io  tbeoit  aod  (be  method  of  working  coal 

mines. 

The  great  coaUGeld  of  Urilain,  which  is  compose;!  of 
numerous  subordinate  coal-fields,  cros-^e^  the  isUnd  in 
a  diigonal  direction,  the  south  boundary  line  esMndini; 
from  near  the  trout h  of  tb«  tirer  Uumbcfi  wpon  the 
eastcoaatof  England,  to  ttieeouth  part  of  the  Bristol 
ebannel  on  the  west  toasi  ;  and  the  north  boundary  line 
exten<hng  from  the  >outh  siric  of  the  river  Tay  In  Scot- 
land, wctuvard,  by  ilic  s.-uih  side  of  the  Ociiil  inouni  .im 
to  Dear  Dumbarton,  upon  the  river  Clyde;  >iTiihin  these 
hoiUKlarjr  lines  North  and  Souiti  Wales  are  incliuled. 
Thia  area  t»  about  960  milea  in  kngtbi  and*  on  as  fttpe> 
rage,  about  190  milea  hi  breadth.  Withio  these  bounda 
all  the  chief  coal-rields  .ir<'  found  upon  which  collieries 
have  l>ccn  c^tablislail  in  UntMioi  and  no  coal-field  of 
any  conscc[Uciice  been  found,  either  lo  the  north  or 
aouth  of  the  linea  above  mentioned,  excepting  some 
small  patches  of  thin  coals  of  inferior  quality,  and  the 
coal  field  of  Brora  in  Suiberiandsbire,  Scoilaod,  wbicb 
is  far  diajmnod  from  any  other  coaloficld. 

When  we  take  a  cursory  view  of  tlds  globe  of  «■ni^ 
'composed  of  high,  wild,  and  rocky  mountains,  its  name* 
reus  valleys,  riveis,  and  untiulatcd  surface,  to^^cihcr  with 
the  vast  expansu  of  ocean,  we  arc  apt  to  consider  ihe 
mouittains  and  rocks  as  forming  a  kind  of  chaos,  without 
regularity  or  order  ;  but  the  iuborious  and  patient  invea* 
tigttilOM  of  mineralogists  have  shown,  that  there  is  in  the 
amngeioent  of  the  various  roclUf  an  order  and  regu- 
larity beyond  what  waa,  or  ia,  eonaMinly  imagined<— a 
regularity,  perfectly  consistent  with  that  Infinite  wisdom 
and  Almighty  power  which  formed  the  vaat,  the  un- 
bounded system  of  the  universe.  It  is  this  regularity  in 
the  succession  and  arrangement  of  tiw  various  rocks, 
from  (he  Alpiiw  heights  to  the  valleys  and  level  of  tht 
«M,  which  guldea  the  miooraiogiat  ia  hia  inveat^aiioMi 
when  aearebing  fair  thoee  niinerala  which  are  ao  baaoi- 
cial  to  roan  in  his  state  of  civilized  society. 

Mineralogists  have  divided  the  rocks  which  compose 
thft  gMM  ioio  ~ 


I.  Primitive  Rocks. 

3.  Secondary,  or  Transition  Rocka. 

3.  FtootSiorNcworSeeoodarjr  Rocka. 

4.  Newaat  Fleets  Trap  Rocfca. 

In  the  primitive  class  of  rocVs,  granite,  which  gene- 
rally forms  the  highest  parts  of  mouiuain  ranges,  is  reck* 
ooed  by  mineralogists  to  be  the  lowest  leriei  of  roekCf 
and  upon  which  all  the  other  rocks  rest. 

Itisworthy  of  particular  remark,  that  the  four  classes 
of  rooka  before  memioned,  lie  in  Mgiilar  aiaec«aBia% 
the  primitive  rocks  being  the  lower  aeriea,  and  the 
newest  fioeix  trap  rocks  being  the  last  in  succession  ; 
and  although  the  rocks  composing  each  of  the  four 
classes  may  alternaio  variously  with  cacli  other,  yet  the 
order  of  the  four  claases  has  never  been  found  inverted  ; 
(hat  is,  the  primitive  and  aecoodary  rocks  have  never 
beeoiiinind  overlajihg  the  other  two  daaaea  of  what  an 
tsriMd  newer  lloetc  roeka. 

Bcfii  of  --n  il  li  ivc  not  hitherto  been  fouml  in  the  pri- 
milive  or  traasiuoa  class  of  rocks^  but  they  arc  foiind  in 


graM  abundant  in  the  third  class,  termed  the  floetz  or 
newer  aecoodarf  rock*.  Coala  are  also  found  in  the 
newcet  fleets  trap  faniBtion  i  btit  the  ceal>fielda  are  not 
extensive,  thesgh  thef  are  aonctinsea  ef  meoeinKMk 

thickness. 

One  strikini?  and  discriminating  mnrk  in  ihcst  rocks 
is,  that  in  the  primitive  class  not  a  vestige  ot  organic  re- 
mains is  to  be  found,  und  very  few  in  the  secondary  rocks, 
whereas  the  strata  which  compoae  ibe  coil'ficlda  abound 
with  iaoumerable  impressions  and  Ibraiat  both  of  snimaia 
aod  vegeiaMeas  The-whohs  arraagoaemef  the  ainita  of 
tlie  ceai-fielda  esMbits  a  atmctare  and  Ibraa  niest  dis> 

tinclly  diffL-rin^'  from  the  other  classes  of  rorks,  and, 
therefore,  has  been  uiih  much  pruprtcty  termed  hy  the 
ctlt   rated  W  erner,  T/ie  Independent  Coal  Formation. 

I'he  strata  or  rocks  which  accooipanjr  coal  are  chiefly 
aafoliowa* 

I.  Ssndstone  rT  viirious  hardness  aad  oolosri  vis. 
shsdesof  white,  grey,  iind  light  red. 
3.  Sljtc  Clay, 

3.  Bituminous  shale. 

4.  Indurated  argillaoeoua  earth  erfire'Clay. 

5.  ArgUlaceouaironatoiie. 
d.  Greenamoev 

Although  Ihe  independent  coul  formation  occu[)ics  « 
great  area  of  Britain,  as  before  mentioned,  its  cominuity 
is  frequently  interrupted  by  mountain  raugci  and  rock 
formations  of  very  considerable  extent,  where  no  coal  ia 
to  be  foond}  and  erea  in  those  diatricta  where  there  are 
valuable  flcMa  ef  coal  flmnd,  the  bed*  of  coal  do  not  in 
general  extend  over  a  great  district  of  country,  without  ■ 
being  interrupted  by  what  is  commonly  termed  troubles, 
or  more  properly  dikes  and  slips;  hence  the  difficulties 
wliich  occur  in  working  coals,  and  the  caution  requisite 
in  searching  a  district  for  them. 

The  beds  which  compose  the  flrst  and  aecond  class  of 
rocks  generally  lie  in  a  situation  iiimlag  a  great  angle 
with  Ihe  horisoo,  being  in  many  caiea  nearly  vertical, 
whereat  the  atrata  composing  the  coaLformation  arc 
commonly  found  forming  a  Binall  angle  of  elevation  with 
the  horizon,  although  there  arc  instances  of  their  being 
absolutely  vertical. 

Id  some  coal  fields  there  is  only  found  one  l>ed  of  coal, 
and  in  othera  a  veiy  great  number^  vatying  in  tUckniese 
flmn an  loch  to maiiy  feet}  it  iinMt»  Iwweverthe  remark- 
cd,  that  thoee  beds  of  coal  which  are  very  thick,  have 

generally  thin  beds  of  sion?"  nu  rlnr^  through  them  in  a 
horizontal  position,  formiiij;  a  ;  juilr  r  of  stibordinate 
beds  of  coal,  lying  very  cl  ;m-  ojc  nnoiher,  havings 
however,  the  appearance  of  one  thick  bed  of  coal. 

In  order  to  exhibit  in  a  clear  and  diatinct  view,  tlM 
vatioua  atrata  connected  with  heda  of  coal,  the  thickiMMS 
of  the  eoali,  and  altemetione  of  the  strata  betwf  st  tken^ 
the  following  sections  are  examples,  tnken  froill  tha 
chief  coal-fields  in  England  and  Scotland. 


SsonOM     HIT  Cm/  Strata  In  tk»  TitMlf  4f  Nsw- 

CAtTLS. 


Kb.  ma 

1.  Alluvial  cover 
3  Itrown  nanditono 

3    Coal  . 

4.  aiatecby 


ao  0  % 

94  0  0 

0  0  0 

5  9  0 

^  9  i 
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5. 

6. 

r. 

8. 
«. 

10. 
11. 
13. 

13. 

15. 
14 
17. 
IS. 

19 

20. 
21 
Zi. 
2J. 
24. 
25 
36 

ar. 

S8. 
39 

so. 

3L 
S3. 

as. 
u. 

ss. 

96. 
37. 
38 
39. 
40. 
41. 
43. 
«J. 

46. 
46 
47. 
48. 
4» 

fa 

«i. 
n. 

J3. 

<5. 
56. 

57 
5H 
59. 
60. 
«1. 
62. 
«3. 
64 
65. 
66 

«r. 


While 
Cm/ 
Grey  MBdMone 
8«ft  slue<!U]r 

Hard  vhite  ilMcy  wuidatoae 
Hard  iMditawo      •  < 

CM 

SoA  6f».dnr 

SUtejr 
CM 


Bnwgkt  fbnrud. 


CM 
Htid 

Or«7«Mditoiie  . 

Cm/  .  • 

lUrd  g^y  mandltoa* 

iircy  slutry  sandalon 
l)»rk  slatc-cl»y 

Coal  ■  . 

Grey  iandslonc 
Hard  wln'e        1  ■,•  u tu; 
Itark  slatcy  itttiKli>luiie 
Ctal 

(ircy  nndatone 
Slaley  sandatOM 
Slaie^r 

Sandstone 
SUte-cUy 

SUte-claT,  with  band* 
Hard  white  BandateiM 
Brown  iMidtUne  , 
Kiatc-cligrtviUi 

Cixii  .  t 

Slate-cUy  . 

White  samlstonft 

lUnl  ilii'cy  SiAiidlstOne 

Hurd  u  ;;;tL-r  mndslone 

SUtc<lay 

Slatey  ModMOM 

ailie  dqr,  with  bmiblf 


White  aandaione        ,  . 
SUte^ky,  with  thin  baidsof  CmI 
a*ey  aiiicjr  MMtatsw 
Hard  wtitewtfidtone 

C»n/  .  .  •  • 

Diirk.  ^Tt-y  sandstone  . 
Grey  slato^^M^^tone 

Cfia/  «... 

SUte-dlf  . 

C«J 

8late<lay 
White  aandalOM 
Grey  MkiidatOQe 
Gwy  alttey  i 
CM  . 


39 
4 
0 
13 
10 
0 
6 
• 
0 

s 

7 

0 

.  r 
.  0 
,  3 
3 
0 
8 

4 

0 
4 
13 
« 

a 

9 

.  • 
1 

0 

.  10 
.  0 

« 

0 

r 

,  0 

4 

1 
« 

.  1 
0 
4 
S 
9 
M 
9 
0 

.  1 
.  4 

4 

.  8 
.  « 
.  4 
.  8 
.  1 

i 

« 
1 
1 
1 

0 
4 
1 
t 
9 
S 


3  6 


1 

0 
0 
0 
0 
0 

• 
1 

3 
3 

0 
1 
0 
0 

1 

0 

1 

1 

s 

1 

0 
0 
0 

• 

• 

9 

1 

1 

0 

1 
« 

1 

0 
0 
2 
Q 
0 

1 

0 
0 

1 

S 
t 

1 

1 

0 
0 
0 
3 
9 
S 

s 

0 
0 

1 

0 
0 

1 

0 
0 

1 
« 

0 

0 


0 
8 
0 
0 

« 

0 
6 
0 

0 
0 
6 
0 
8 
0 
0 
8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
6 
0 
7 
0 

3 
0 
6 
6 
0 

r 
s 

s 

6 
8 
7 
0 
0 
8 
0 
1 
3 
6 
10 
0 
9 
0 
9 
0 
6 
« 
9 


of  the  ttnia  s  Umm  tlfali»  so  named,  are,  hQwefen  not 
{Vhin,  bat  ate  wndMoaBa  of  the.liarde«t  kind.  .Thi»  niii- 
appiictttiofi  of  the  ntmc  lfMi«»  («r  Onanaione)  bas  led 
mineralogists  to  wrong  cooclwtMm  M  to  tb«  OimIIm!ID*> 

tion  of  that  district. 

Sbotiok  lif  tit  Coal  Strata  in  the  Gnat  Ceal-^eli  <^ 
SvAnmiMJiiMt. 


i»    1  6 

The  precediog  lection  contains  sixteen  beds  of  coal, 
of  various  thickness,  amomt'ng  to  thirty  fe«t  two  inches, 
many  of  which  are  unworkable.  The  qtiality  is  of  the 
rich  calling  kind,  such  as  the  Newcaatle  coals  in  general 
•re;  tbej  are  soft  in  their  texture,  break  into  verf  tnudl 
ffawMi  MdobooDd  nMteh  vhh  infiamnable  air. 

Ift  llWMtrtooi  srUeh  bnc  been  ibrmerly  made  «f  Hm 

Wktu  i*  applM  to 


No.  VUMSifiwtaMBt 

1.  Aliarial  cover        .        •        .  .13 

2.  SandatOM  4 
S.  CW         ...  .  .3 

4.  BitumiwuiSlOM      ....  0 

5.  VteU         ...  .  .1 

6.  Bituminous  stone  .        .       .  0 

7.  CnU         ....  .1 

8.  ttttiminous  stone  .      .  0 

9.  Otait  with  thin  bands  of  stone  ...  4 
la.  lifMihgr  .1 
If.  Slate^byr     ....      •  .9 

15.  BitamlMwAale  ....  .0 
13.  Fire.«ligr,wttkiNV-ilaiiie       .       .       •  5 

14  C«al  .0 

13.  Fireclay  .3 

16.  Slate.eliqr      ....        ,  .1 

17.  SaiidstOM  7 

18.  Coa-  .1 

19.  .Stnd&tone      .         .         ...  .2 

%i.  H».nl  sandstone  .         ...  3 

31.  .d-iy  1 

32.  !3Utc-cl«y,  with  ironstone        ...  1 

33.  Black  indurated  cUy  ....  3 
34  Slate.clnv,  with  ironstone  .       .  3 

2i,  C«j/      '  .1 

26  Ftrc-clay     ^      ......  1 

37  IndutatMCl^r      ....  .1 

38  Grey  amdMM  •  *  .  .  .9 
29.  SlatcyMndstaM  .  •  .  .  9 
SO  White  MHi^laM  .  .  .  .  5 
31  0>at  .  .  .  .  ,  ,  2 
S3.  BitundneoaitoM     <      ■  .       .  .  0 

S3.  Coat  3 

34  BitunieenaillMM                 .       »  .  0 

35.  Ooal      .      ,         .         ,         ,  .0 

36.  Firedigr        .        .        •        .      ,  1 

37.  Coal         ...  ,  .0 

38.  Slate-clay,  with  ironitOB*  ...  0 
S9  Indurated  clay  ....  .0 
40.  SliL^r  cl  t  v,  with  ironstone  .  .  .3 
41  Slftle-cUy  .  .  .  .  .  1 
4%  i«diii*tedebgr.«itbinMil(MM  0 
43.  Indnnikad  olur  ....  0 
44  CM  0 

.  • 
9 
0 


r,  ar  te.cla7 


1 
1 
1 

0 
3 
0 
3 
0 
1 
.  9 
1 
1 
0 
3 
0 
1 
0 
1 
2 

1 
3 
1 
1 
0 
0 

1 
t 

0 
9 
0 

1 
3 
0 
0 
3 
3 
3 
3 
1 
2 
U 
3 
1 
1 
9 
0 
9 


3 
0 
0 
6 
0 
4 
6 

0 
9 

9 
9 
6 

3 
0 
3 
0 
0 
0 
0 
0 
O 
6 
0 
8 
9 
9 
9 
9 
9 
0 
0 
0 
10 
10 
9 
O 
0 
6 
0 
O 
10 
6 
• 
4 
« 
9 


Iff 


The  preceding  section  eentda*  flnrteen  beds  of  eo«l, 

of  various  thickness,  amounting  lo  69  feet  3  indies.  The 
first  four  cual$  coribliluie  a  tbicl(nc!is  uf  33  feet  ;  tlieso 
are  wrought  as  one  bed,  under  the  nainc  of  the  ten  yard 
coal}  tkey  arc  of  open  burning  quality,  break  into 
large  qilMnmgular  pieces,  abound  with  inflanHMbk  dr« 
•no  ere  ver*  liable  to  atmaianeiNia  ignition. 

Indoraiaa  and  fire-clay  predoniBato  in  the  itnttMSea- 
tion  ;  but  the  precise  systematic  names  arc  not  easily  ap- 
plied fronn  the  descriptions  received.  The  iiajncs  given 
lu  the  coal  strata  in  StafTordshire  are  very  uncommon, 
and  altogether  local.  These  provincial  terms  aie  so  va- 
rious, that  they  present  a  great  difficulqr  in 
tite  etrata  of  ona  diatrict  vitb  anotber. 
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Smmnm  9f  the  Coat  Strattt  t»  tke  Ctimfy  ^  CiaoB' 
MAnAit, 


1. 


4. 
S. 
6. 

r 
& 

9. 

10. 
U. 
IS 

13 
14 

15 
16 
17. 
18 
19. 
30. 
21. 
23 
23. 
2i 
25 
96 
» 

39 

30 

31. 

33 

33. 

t54 

35 

36 

37 

jH 

59 

40. 

41 

43 

43 

44 

45 

46. 

47. 

48 

49 

SO. 

51 

5-; 
Si 

54. 
55 

56. 
57. 
58. 
59 

ta 
«i 
«a. 

63 

64 

6> 
66 
67. 
68 
69 
70 
71 
73. 

n. 


Nnoei  of  lfe»  Swill 

Soil  .  .  «  , 

lird  »nd«tone  .         .  . 

Slaie-cl*y  .  .         •  . 

ArgiUAceou*  iroMtone  • 
SUtc-clay,  with  grejr  iMNy  Widttone 
CoaJ-cubicai 

Fire-cUy,  with  baii  js  of  sandstone 
Hard  wnite  sanditonc 


Pire<clOT 

Hard  white  M 
Grey  slMcy  sandMoM  • 

i'oaJ'tiMcai  .  .  . 
Firc-clay 

Hard  «  h'tte  sandstone 
Grey  slatcy  airKiitonp 
fiiatc-clay,  with  iroDitone 
Hard  grt-y  HundltiOaft     .  < 
Ceul-tuiiimi      ,  . 
Fire-clay,  with  ironatone 
Cmil-cubical 

Firf<lay  .... 
Argillaceous  ironttone 
flm  ihter  iHiditiwe 
BbM  white  MndatoM 

Grey  ahtajr  amdiiaiw 

Fire.c]«y    ,      .      .  , 
Slate-clay      .      .       .  . 

Pire-cUy     .      .      ,  , 

Grey  «ai»dstone  .  ,  , 
Grey  saiitLstiine       ■       •  , 

White  sutidatone  .  .  , 
SUtc-cUy      •      •      •  . 

Coti!-iiftiin$        ...  , 
Kitv  c)jiy  .... 
Coui-iuMtai 

Fire-clay  .... 
Grey  aaJHlalaM  vith  Ironttone 


Caai-aMtat  . 
Grey  aandttOM 
Red  aiindatone 
Grey  Mi»d»tone 
Cvaf-cubieal 
Fire-clay 
White  Mndltoiu 

Fire-clay  . 
Grey  aU'ey  Mil 
Caal-cvbicaJ 
Fire-clay 
White  Mndstone 
91  >te-clay,  with  ironatone 
Bituin  nou«  (bale,  with  ironatone 

Siate-ehy  . 

Fireclay 
Kvd  ■Utc.«!ajr 
Coal,  mixed  with  I 

FiTc-.clsv 
W'liitf  santlslonc 
Grey  itiatcy  «unUatune 
White  undatonc  . 


1 
22 
1 
0 
3 
0 
1 
1 
1 
3 
0 
0 
5 
4 
0 
0 

n 

2 
3 
3 
0 
3 
1 
3 
0 
4 
0 
9 
3 
3 
1 
1 
0 
1 
4 
1 
0 
1 

0 

1 
8 
1 
0 

0 
0 
9 

0 
3 

0 
0 

1 

<j 

0 
o 

u 
0 
•2 
u 
0 
3 
0 
9 
0 
0 
0 
0 
0 

1 

0 

0 
0 

0 


Pmi. 
1 
2 
I 
0 
2 
1 
I 
3 
1 
ft 
1 
1 
0 
0 
2 
3 
0 
0 
0 
0 
0 
0 
0 
1 

u 
0 
9 
0 
0 
0 
0 
0 

1 

3 
0 
0 
3 

2 

0 

u 
0 

1 
3 
0 

3 
3 

1 

0 

2 
1 

(I 
1 
1 
1 

0 

1 

0 

•j 

u 
0 
3 
1 
t 
3 
9 
1 
0 
0 

1 

3 
1 
1 


la. 

0 
4 

9 
3 
3 
6 
U 
2 
4 
5 

a 

0 

0 
3 
u 
5 
3 
5 
4 
4 
2 
8 
6 
0 
3 
0 
0 
0 
u 
0 
0 
0 
6 
U 
U 
9 
0 
3 

i 
4 

7 
0 
3 
9 
lU 
U 

u 
fj 
I 

0 

11 

5 
4 

i 
8 
0 
S 
8 
o 
11 
6 
6 
8 
4 
5 
5 
3 
0 
3 
1 
8 
4 


74. 
7S, 
7A. 
7T. 

78 
79 
8> 
81 

82. 
Kj. 
tii. 

86 

87 

88 

89 

90. 

91. 

93 

93. 

94. 

95. 

96. 

97 

98. 

99 

100 

101 

102 

103. 

104. 

105 

106. 

107. 

lOS. 

1U9. 

110. 

HI. 

112 

113. 

114. 

115. 

116. 

117. 

118 

119. 

13u. 

131. 

12;^. 

I2i. 

124. 

125 

137. 

i3a 

129 
130. 
Ijl. 
132. 
IJJ. 
134. 
131. 
1)6 
137. 

1  >8. 

1  ;y 

Uv. 
141 
143. 


Bruuglit  farwardi 
Fire-clay  .... 
Red  aaiuUtone        .        .  . 
Vcij  hud  red 

Fire-clay 

Grey  alaier  and  tandatoM 
Grejr  aand»tone,  with  tund 
White  aandaionc,  with  coal  vein* 
Ketl  alate-clay  .... 
Kcd  tandatone,  wiUi*  bed 
hard  ... 
Red  tlatccliy      •      .        ,  , 

WUile  Mmklone 
State-clay 

Fire-clay       .         .         .  , 
While  aanditone  . 

An^UMMiMinaMaM 
8(tte.e)ay 

Fire^Uy  .... 
slatMby,  widi  Oaof       .  . 

8Ute.«lqr 

White  alatey  aandMone  • 
Grry  alatey  liadHolie  . 
Slate-day       ,         >  , 

Cml-rufnatl  .  ,  . 

Fire-clay  .  .  , 

Grey  alatey  -sandjionc       ■  • 
White  »ii(Kii<tiiiie         .       .  . 
Ctiol-tphni  and  cubical 
sUte-cla\,  with  banda  of  samislont 
iiiale  cla^  .... 
Hard  white  aandaione 
Slate<lay,  with  bands  of  aandatone 

H»«my  «... 
Slate-clay        *         •  • 
Hard  white  lUubHMM  » 
Slate-clay  .  . 

White  sandstone         .  ■ 
Hard  white  sandstone        ,  . 
Slate-clay,  with  bands 
Sla«c-cby,  with  cotl 
Fire-cluy 
H»rd  Mimlstone 
Slate-cky 

Hard  white  sandstone 
Slate-clay 
W  hile  aandstone 
Grqr  tandstone 
Shtcdiqr  . 
Grey  ■mdMOM 
3tate4Jay 
Grey  sandstone 
Slate-cla^ 
Hatrd  white 
Hard  white 
Slate-clay 
Hard  white 
Slate-clay      •  . 
Cval-cubteal  , 
Fire-clay      ,  ■ 
Slate -clay  and  Chaf 
Fii*f'-clay      .  • 
Muni  is'ny  vindstuiic 

sikie  cUy,  «  Hh  bjiiiU  of  uliile  sandatone 

<r;C)  SUIIll.Htoric 

State-ciay,  with  bands  ot  sandstone 


I'd  s. 

ta. 

i4j 

i 

9 

1 

1 

7 

3 

1 

3 

0 

2 

11 

3 

2 

7 

0 

0 

6 

1 

.  a 

10 

3 

0 

9 

1 

9 

9 

I 

10 

4 

I 

f 

1 

9 

a 

2 

9 

1 

7 

0 

0 

11 

0 

1 

1 

1 

3 

0 

1 

2 

0 

1 

3 

0 

u 

7 

i 

3 

6 

.  s 

1 

0 

3 

s 

1 

1 

•  1 

0 

I 

10 

0 

1 

0 

0 

1 

5 

0 

1 

5 

3 

1 

9 

3 

1 

8 

.  T 

2 

4 

1 

3 

2 

2 

0 

i 

to 

0 

0 

f 

0 

1 

11 

0 

s 

9 

0 

1 

9 

9 

• 

■0 

'  5 

.  0 

1 

10 

0 

0 

10 

.  0 

] 

'  ft 

.  0 

0 

0 

3 

c 

3 

c 

3 

.  0 

3 

0 

1 

6 

0 

1 

9 

2 

(i 

4 

I 

2 

3 

0 

1 

'  j 

0 

0 

9 

0 

1 

10 

0 

1 

% 

1 

0 

% 

1 

0 

4 
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0 

9 

0 

3 

0 

0 

0 

11 

1 

0 

14 

0 

1 

0 

3 

2 

1 

1 

1 

0 

8 

u 

9 

0 

0 

5 

2 

0 

11 

1/ 

I 

0 

0 

'} 

5 

237 

2 

» 

Carqrfarwiid,  144 


In  the  piececiin)^  section  there  are  34  bi  ds  ol  c<*al,  of 
various  iliicti,[iess,  .iiii<>uiuiii|*  lu  59  I' •  <  4  inches,  but 
mail)  of  them  uaworkatiie }  *\\  oi  iii.  lu  nrr  ot  o|)«ft 
bonring  qaiiiiys  «m1  break  kilo  Itu^ge  qu»dr«QKulfr 
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Insect.  They  conUin  no  InRaminable  air,  but  the  car* 
bonic  acid  gaa  U  my  abuniUnt.  It  will  be  aeen  from 
impeetiii^  the  •cctton*  UiRt  ModttoM  abounds  in  the 
straiificatioD,  and  that  there  are  teveral  considerable 
beda  of  red  sandstone.  It  is  necessary  to  reinai  k,  that 
the  red  sandstone  of  the  coal  fitids  is  altogether  difTcrent 
from  whet  is  termed  tlic  Old  red  »and»tme,'\\\  whicli  no 
coals  a le  supposed  lo  exist.  The  red  sandstone  of  the 
coal-fields  is  of  a  bluish  colour,  whereas  the  other  saod* 
tuoe  ia  ef  a  deep  redt  and  mueli  doaer  in  the  grain. 


SlOnOlf  tflkt  Cool  Strata  at  JoHNaTOVjfR  ikt  CSplMiy 

of  Renfrew. 

Mo.  NudarilwStnla.  Yaf<t.    Vt«L.  In. 

1.  Qieeutona  .     36     0  0 

S.  twdiliGae  and  eawwn  ladurstcd  day,  alte^ 

aaliflvintliHibaada     .  .800 
3.  PSM^to^wilhooiiieiiHnriiaBa  ..400 

4-  Coal  3  10 

5.  Indufatedebv    ......     0      1  0 

6.  Cm/  3      1  0 

7.  lodunrfeddij  0      3  3 

8.  Coal      ,         .      '  .         .  ..300 

9.  Induratedctar         .  .'...010 

10.  C'.nl  .900 

11.  iniiiiratedslagr  .  ■  ■  .  *  0  l  0 
la.  Caal  .  .  .  ...       3       1  0 

13.  Indurated  clay  0      3  3 

lA.  Caat  3      0  0 

15-  Indurated  clajr  0      t  0 

1&  Caal  $      9  0 

81      I  6 

The  above  is  a  very  interesting  section  of  a  coal- 
1r  1  J,  which  accortlinp  to  J^'emer  belongs  to  the  -Vfro- 
tat  Flotti  trap  formation.  The  striking  peculiarities 
are, 

Uh  The  great  body  of  greeoatooe  of  the  common 
tiTataliied  lOxtittOi  kaovn  io  Scotland  by  the  name 
of  blue  wbtaitooe,  found  at  the  surface,  and  lying  above 
the  common  coal  strata,  which  are  comparatively  stTt 
and  liavc  little  coherence. 

2d,  The  vast  body  of  coal  lying  together,  consisting 
©f  10  beds.  There  are  only  7  beds  in  the  section,  but 
the  fourth  coai  is  commonly  reckoned  three  beda^  and 
the  lower  coal  two  beds,  there  being  a  difference  in  the 
ntiali^,  with  thin  dirmoaa  in  aonio  plaeei  betwixt 
inem.  The  whole  thickness  is  90  feet  t  inches.  Some 
tsf  the  coal  is  of  the  open  l)urt)ing  kind,  but  the  great 
pan  ii  of  the  close  burning  cjuality,  similar  to  the  New- 
castle coal,  and  breitks  into  small  pieces.  The  coal 
abounds  with  inflammable  air,  and  is  liable  to  siKnila* 
neona  ignition.  In  a  great  pan  of  thia  coaMkM  the 
cotln  anKniiit  to  only  cne-half  of  the  thickneas  repre* 
aented  hi  the  aectlon ;  hot  in  the  place  where  the  sec- 
tion is  taken,  the  cosis  lie  as  if  they  had  been  cut 
through,  and  one-half  slid  over  the  top  of  the  other. 
This  aingnlar  coel-ficid  ia  tcrj  limited  in  point  of  es* 
tent. 

From  an  inepection  of  the  four  preceding  sections 
it  will  be  aeen,  that  although  the  alteroatiooa  of  the 
atrala  are  various,  they  may  be  referred  to  two  kbids  ; 

via.  tanditone  and  clmy  variously  modiHec) ;  the  only 
exce^Aiun  it  the  greenttone.  There  is  no  bed  of  lime- 
stone in  any  of  them  ;  this  is  however  one  of  the  strata 
found  in  coal-fields,  and  somctimeH  forms  the  roof  of  a 
coat  Beds  of  limestone  are  generally  fooad  in  die  low* 
eat  aerlea  of  the  coal  ctnia  of  a  diauict. 


With  regard  to  coals  termed  workable  or  unwork- 
able, this  does  not  depend  upon  the  thicknese  of  a  bed 
of  coal,  but  upon  the  price  obtained  for  Jti  so  that  a 
coal  which  la  unworkable  in  one  diatricif  on  aeconnt  of 
ite  ihinncMf  would  be  workable  to  adTnuitage  in  another. 

The  greatest  depth  to  which  coal  strata  have  been 
aacertained  ia  iOO  fathoms.  This  has  been  done  in 
the  Newcaatle  district,  but  it  is  not  supposed  that  thejr 
go  down  to  an  indefinite  depth,  from  the  bason  shape  of 
coal-fields.  It  is  with  reason  supposed,  that  the  rocks 
upon  wliich  the  Northutwbti  land  coal-field  rests  are  a 
cuiiliuuation  of  the  metalliferuui  bcd»  which  form  moun- 
tains towards  the  county  of  Cumberland. 

No  coal-fields  of  any  extent  are  found  to  be  absolute* 
ly  flat,  although  small  portions  of  them  majr  be  ao}  thcf 
generally  lie  with  an  angleof  inclination  to  the  horiion  ( 
they  are,  however,  found  at  every  varioua  angle  of  ln« 
cliiriii  III,  VIZ.  from  the  horizontal  to  the  perpendicular 
line  ,  bui  iUe  most  cotninun  range  uf  inclination  is  l)c- 
twixt  3  and  1  \\  degrees  ;  that  is,  from  a  rise  ot  one  foot 
perpendicular  in  twenty  feet  boriaontal,  to  one  foot 
perpendicular  in  five  feet  horiaOMal.  In  coal  mining 
the  angle  of  iociinatian  ia  aeidmn  mentioned,  the  oun- 
mon  term  for  the  incluiatian,  or  dip,  being  elated  as 
one  in  five,  one  in  ten,  or  one  in  twenty,  according  to 
the  circumstances  of  the  case.  A  coal  is  reckoned  very 
flat,  which  lies  at  an  inclination  uf  about  one  in  twenty  ; 
and  a  coal  is  reckoned  to  have  rather  a  great  inclina- 
tion, or  what  is  termed  a  quick  dip,  when  it  lies  at  sn 
inclination  of  about  one  io  four.  Coals  having  an  in> 
clination  of  from  one  in  three,  to  one  in  one,  are  termed 
half  edge  ceelag  and  thoie  which  haTe  a  gmnnr  indhM- 
iloo  than  one  In  one  are  dentMnlnated  edge  eoali. 

A?  CO  il5  with  their  concorrjtant  strata  lie  in  a  con* 
formiii^;  situation,  and  paraiici  to  each  other,  similar  to 
the  leaves  of  a  book,  and  at  an  inclination  with  the  ho- 
rizon, having  a  cover  of  earthy  alluvial  matter  in  ge- 
neral ewer  them  of  considerable  thicknea%  cneh  of  the 
strata  roeeta  the  allwial  cover  in  the  manner  oe  repvC' 
sented,  Plate  CCCLXXXVIII.  Pig.  I.  where  A  is  the 
sr.rfa<  e  line,  H  ttie  under  part  of  the  afl'ivial  cnvrr  C, 
and  ii,  a,  a,  cujIs  vaih  their  accompanying  strata.  Tliis 
alluvial  cover  is  found  to  l>e  of  various  tlitckneas,  from 
a  few  inches  to  many  fathoms ;  and  it  is  this  coveriiw 
which  creates  the  greatest  difficulty  in  searching  for  cou 
and  other  minerala.  It  ia  in  mhieralogy  to  the  atrato 
which  are  ondcraeaitht  what  the  fleih  ia  to  the  bonea  in 
anatomy,  when  the  coveting  te  nmoved,  the  abiolaie 
structure  is  at  once  seen. 

In  describing  the  absolute  forms  or  shapes  of  coal- 
fields, it  is  necessary  that  the  cover  of  earth  above  the 
strata  be  considered  as  removed,  that  every  point  may 
he  more  easily  comprehended  $  and,  to  render  the  sub* 
ject  Icat  intricate  at  first,  we  aball  consider  the  coal 
fields  as  being  of  •  regular  abap^  and  without  dialoca* 
tions. 

In  general,  coal-fields  have  cither  the  form  of  a  cir- 
cular or  long  elliptical  bason,  or  are  segments  of  these 
figareaj  lo  that  no  extensive  field  of  coal  lies  astnltaolf 
in  the  aame  plancy  though  a  amali  portioo  of  it  may  ap- 
pear to  be  iOL  There  are  but  few  matancea  of  the  entire 
bason  form,  but  this  form  wc  shall  first  expl:iin,  in  or- 
der to  lead  on  to  the  more  intricate  varlelics  which  oc- 
cur. Plate  CCCLXXXVIII.  Fig.  2.  represents  the  ho- 
risoatal  section  of  an  elliptical  coal-tield,  with  the  coals 
A  end  B  ridog  to  the  surface  in  every  direction,  with 
their  iccompiiiiyiDg  atnt»«  nod  dipping  to  the  centre 
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of  the  bason  C.  Fig.  S.  Is  a  section  of  the  bason  in  the  line 
DB.  It  M  evident  from  »n  inapection  of  the  figures  that 
the  strata  In  tbe  Une  FO,  (Pi(.  9.)  have  •  greeter  tlwD 

the  strata  in  the  line  DEt  because  they  reach  the  een< 
tre  of  the  bason  in  a  shorter  horizontal  distance ;  henee, 
if  tlic  bascjn  utvc  forty  limrs  lunnir  than  it  is  broad, 
the  (lip  of  ttic  UTiU  fiom  D  to  C',  and  from  £  to  C, 
woulii  be  very  Qat  when  compared  with  the  dip  from 
F  to  C|  and  from  Q  to  C,  whicii  would  be  comparative' 
If  gtreat.  Here  we  conceive  the  bason  to  be  of  a  regtt* 
lar  elliptic  fonOf  bvt  «•  luid  ilk  fencfal  that  the  trans* 
verse  line  DE  doe*  net  diviile  the  beaon  equally,  but 
iineqiially,  as  repre&cntcf!  in  Fir  4.  wliere  it  is  tvidcnt 
that  ilie  dip  of  the  strata  Irotn  ti  to  C  is  much  greater 
than  the  dip  fiotn  I  to  Ci  so  that  while  ihe  coals  liom 
C  to  I  are  flat,  having  a  moderate  rise,  the  coals  trum 
C  to  H  have  a  great  rise,  and  are  frequently  of  the  clttas 
of  edge  coelt.  A  right  undcrsunding  of  these  plana  and 
aectiona  vrOI  make  the  other  figeree  or  •  eoel*fie!d  and 
eegments  of  the  bason  more  easily  comprehended. 

The  next  form  or  shape  of  a  coal-field  is  that  which 
is  scmi  cUipticjl.  as  rt-prf senttd  by  the  horizontal  sec- 
tion (Plate  CCCLXXXVllI.  I  ig.  5.)  nhtre  A  and  B 
are  coala  with  their  accompianyint;  strata,  having  their 
lioe  of  bearing  in  the  direcuou  C,  O,  and  the  line  of  dip 
from  E  to  F*  tneiweoeb  are  cut  ufl*  in  the  Ifne  of  dip  by 
a  natural  fissure  in  the  strata  C,  Oi  hence,  in  prosecu- 
ting the  working  of  the  coals  to  the  dip,  they  are  lost, 
and  in  place  of  coal,  nutltint^  hut  stone,  or  the  strata  ac- 
companying coal,  arc  to  be  founil :  the  nature  of  this 
fissure  or  ohsii  uction  will  be  explained  afterwards. 

Ybcae  forms  of  coal-fields  now  described,  or  modt- 
'fieatlonsof  tbeaefbnnatan  what  we  find  the  most  com- 
nan.  There  are,  howewer,  instances  of  the  inverted 
iMten  form,  and  of  inverted  segments  of  it;  bnt  these 
arc  very  rare  in  comparison  vrith  the  other.  Fig.  6.  is 
the  vertical  section  of  this  form,  A,  D,  C,  represents  the 
coals  ili|)i)ins;  in  every  dirfction  to  F  and  G. 

The  cover  of  cartti  which  lies  above  the  strata  is  of 
two  distinct  kinds,  both  of  wbicb  aio  nlhitrialt  tbe  one 
elder  than  the  other,  via. 

1.  Tbe  recent  alluvial  cover. 

3.  The  old  alluvial  cover. 

The  recent  alluvial  cover  is  found  by  the  sides  of  1  ivcf  b 
and  arms  of  the  sea,  in  ^  cnci  v  <: :  y  little  elevated  a- 
hove  the  surface  of  the  waters  which  evidently  formed 
them. 

The  old  alluvial  coT«ff  sneeeeds  tbe  recent  alluvial 
cover)  is  in  gcnefsl  more  elevated,  and  estends  to  the 
tops  of  the  OMMtMains ;  there,  however,  it  is  found  vr:y 
thin.  It  is  in  the  intermediate  moderately  rising  giouad 
where  it  is  found  of  the  greatest  (U  |  tr 

The  recent  alluvial  cover  we  have  found  to  be  ia  some 
inalancea  nearly  100  feet,  and  tbe  eld  alluvia)  if  0  feet 
in  depth,  above  the  rock. 

The  recent  alluvial  cover  is  generally  composed  of 
•oil*  clay,  wet  sandy  loam,  sludge,  and  someiimca  brd><  of 
peat  earth,  also  beds  of  gravel ;  and  in  digging  ihruut^h 
It,  trunks  of  large  trees  and  I  us" woud  arc  frequently 
found,  with  beds  of  sand  contajniiig  great  varieties  of 
sc:i  ^:  clU  ,  adjoining  the  arms  of  the  sea, the  remains  of 
uiarnic  atiimals  from  the  largest  to  the  smellest  siac  are 
aha  occasionally  found.  In  the  alluvial  cover,  by  tbe 
sides  of  quick  running  rivers  in  coal  districts,  pieces 
aC  coal  cod  of  the  accompanying  strata  abound,  but 
ndjniiiDg  alow  lundsg  rivecaand  Um  nai  thea* 


fragments  are  seldom  to  be  fboAdy  cieepljflf  when 
brought  there  accidentally. 
Tno  eld  at hivisl  cover  is  commoBly  composed  of  clay 

intimately  mixed  with  sand,  small  rounded  atones,  anid 
frequently  with  boulder  stones,  from  ■  few  pounds  to 
several  tons  in  weiglit  ;  it  is  quite  impervious  to  water, 
and  is  termed  lUl  ity  agriculturists.  In  examining  ihi:^ 
cover  w  hen  broken  up,  it  is  found  to  contain  fragments 
of  almost  all  the  strata  of  the  sdjoioiog  coal-field,  such 
as  sandstones,  slate-clay,  ironateneS|  and  coal,  the  largest 
only  a  few  inches  hi  siae,  the  angles  sharp,  which  ahoir 
they  hsd  not  aufferedby  attrition.  It  ia  remarkable  that 
no  rem.  ins  of  trees  or  plants  are  to  hr  fr  und  in  ihia 
earth,  nor  any  remains  of  marine  animals  or  shells, 
thou^^h  immediately  adjoining  the  recent  alluvial  soil, 
where  they  are  so  abuinlant.  This  cover  has  some- 
times beds  of  sand  in  it,  and  at  the  foot  of  mountains  is 
mixed  with  many  fragments  of  the  mountain  rocks. 

As  to  the  genersl  ritaaiion  of  eosl<fielda  with  tbeir 
acci'tiipaii)  in^;  sirata,  they  arc  foulidg 

1    Under  the  level  ol  the  sm. 

3.  A!>ove  the  U  vk  l  of  the  sea,  moderately  elevated. 

3.  (^onsidemhly  ctcvateil  above  the  level  of  the  aea. 

Having  considered  the  ahapeor  form  of  coal-liclds  as 
uniform  and  entire,  we  have  now  to  describe  tbe  diaio- 
cationa  and  rupturea  of  the  strata,  for  it  Is  found  In 
practice,  that  in  place  of  a  regular  figure,  the  bason 
form  ia  broken,  dislocated,  and  deranged,  forming  se^;^- 
nicnts  of  every  various  form,  ihe  dislocations,  <  xieixl- 
illg  from  a  quarter  of  an  inch  to  upwaids  ol  6O0  feet, 
in  a  perpendicular  or  sloping  direction,  or  sepaiated 
horisontally  from  the  breadth  of  an  inch  to  upwards 
of  too  feet:  It  is  these  dislocations,  Which  reiider  the 
searching  for  coal,  and  the  operatiena  conoeeied  with 
tbe  working  of  it,  so  difficult  and  intricate,  while  at  the 
same  time  they  are  fn  quently  of  thegrc.  i  si  ji  r  i  f  r. 

The  dislocations  and  obsiiuciioita  which  are  luuuU  iu 
coal-firhls,  are  klMWS by  tlw  muMS  of 

I.  D^kes.  . 

3.  Slips. 

a.  Hitches. 

4.  Troubles. 

The  three  first  relate  to  the  dislocation  of  the  <;'rnia, 
tlie  lourth,  or  what  is  termed  troubles,  relates  lu  the 
changes  w  hich  take  jilacc  in  the  bed  of  coaL 

A  dike  is  like  a  wall  of  extraneous  matter,  which  di- 
vides all  the  beds  of  coal  ibund  in  a  coal-field.  It  varies 
from  a  few  inchea  to  many  iklhoms  in  thiciuicsSf  and 
penetrates  through  the  stvaia  to  the  gMcteat  depth  tbe 
miner's  operatloQa  have  yetfeaebBd}  tb^  arexoroposed 

of,  * 

1  Sandstone. 

2  Greenstone. 

3.  Basalt. 

4.  Porphyritic  clay  nusod  with  white  calcareous  qitr. 
$.  Hcterogcaeous  mlstute  ef  the  cool  strait. 

0  Water  gravel. 

7.  Quicksand. 

8.  Old  alluvial  clay, 

9.  Ktccnt  aliuviiki  clay. 

The  first  five  in  the  order  may  more  properly  be 
named  dikes.  The  four  hist  are  more  commonly  known 
by  the  name  of  gaws,  gaaliea,  or  chaams. 

A  slip  ia  a  fissure  in  the  strata,  from  the  tenth  of  an 
inch  to  two  or  three  feet. in  width  i  which  fissure  ia 
filled  witb  rahMab  and  fr«gmeoii  of  all  tb»  atraia  iia«tfkd 
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ill  (be  coaUfielil.  The  strata,  od  one  side,  are  slipped 
past  (hose  on  the  other  licle  of  the  ii»sure,  and  this  dis- 
iocation  receive*  the  Damc  of  a  slip,  where  the  coal  has 
slipped  off  its  pirallcliam  fully  its  own  hdgbt.  These 
slips  are  found  from  theexteotof  a  fo»  re«t|to  vpi»srds 
of  600  feet  perpendicular. 

A  hiich  is  a  smaller  kiml  of  5,lip,  wV.cvc  llic  diblocu- 
tion  is  from  an  ijich  lo  ilic  txtcrit  oi  ilic  ihiciiDcss  of 
the  coal.  In  sonic  niiiiit)},'  clisiricts,  blips  and  hitches 
arc  knuwn  by  the  very  appropriate  name  of  steps. 

Troubles  affect  lilt-  stratum,  or  bed  of  coal,  not  only 
as  rendering  it  very  difficult  to  work«  but  very  inferior 
in  r|UuUty,  and  frequently  altogether  aaeless  an  ap> 
lirlc  oi  conimcicc.  Tl.csc  troubles  arc  notfoiiiiu  in  the 
chief  exicni  ot  a  cual-ficlJ,  ilicy  only  affect  il  paiuaiiy, 
and  may  be  cUstscd  under  the  following  benda: 
1.  Stone  in  iire|{ular  beds. 
3.  Nips. 

3.  Shaken  coal. 

4.  Foul  coal. 

5.  Pyritaceous,  or  bnuf  cmlL 
S.  Sparry  coal, 

7.  Stoiiey  coal. 

8.  Black  coal. 

9.  Sooty  cual. 

I0«  Dike  coal ;  named| 

a.  Burnt  coal. 

6,  Dander  coaJ. 

c,  HumphcdtaeelM. 
1 1.  Glazed  backs. 

13.  Troubles  in  the  roof  and  pavement. 

Tlie  position  and  effect  uf  liicsc  dlllOektilMl  and 
troubles  have  now  to  be  described. 

Dikes,  as  to  their  longUudinal  direction,  are  found 
not  only  atretching  in  (he  fine  of  bearing  through  the 
coal*fiMd«  but  in  every  direction,  sometimes  for  many 
miles  nearly  in  the  same  straight  line,  while  other  dikes 
bavh  irrrgular  deRections,  but  without  sharp  angular 
turns.  It  seldom  occurs  that  ^rcat  dikes  are  numerous 
in  a  G«al  dt»lricl,  but  the  contrary  is  frequently  the 
case  with  dikes  of  a  small  size  ;  tliey  can  only  be  seen 
in  tbe  beds  of  rivers,  or  on  the  sea-shore,  but  those  of 
greenstone  and  basalt,  from  their  superior  hardncs%  fre> 
quently  rise  above  all  the  Other  strata^  lilie  a  crest  or 
projecting  ridge. 

Uikcs  of  greenstone,  of  a  few  feet  to  three  or  four 
fatiiuuis  in  thickness,  are  found  sometimes  very  nume- 
rous, even  in  a  veiy  limited  extent  of  coai  field,  not 
cxr.cedinf;  the  area  of  300  acres,  lying  in  varioua 
direction'},  and  crossing  one  another.  Fig.  7.  Plate 
CCCLXXXVIil.  represenu  the  horisoBtal  aection  of  a 
coaUficldt  iuMnected  «hh  greenstone  dikes.  AB  and 
CD  are  two  dikis  lying  parallel  to  each  other,  £F  and 
GH  *re  cross  or  oblique  dikes,  which  not  only  dividr 
the  I'Odi  straia,  but  divide  and  tr]  -ir;i'<  the  dikes  .\B 
atu)  CD.  In  looking  at  a  Ituri^oiual  srciion  of  a  coai- 
fu-td,  I  he  dikes,  which  intersect  it,  appesr  to  affect  the 
sirau  no  more  than  the  dividing  and  separating  of  tbeni) 
•sccptii^  when  greenstone  dikes  occoTi  in  wluch  catei 
m  cbMgc  of  the  coai  adjoining  them  is  very  evident,  as 
trill  be  MJtieed  afierwards,  irben  the  effects  of  dikes 
upon  the  sti-ata  in  the  verticUl  section  arc  treated  of 
But  before  emerini^  on  this  subject,  the  loni^itudinal 
direction  of  slips  will  be  considered. 

Slips  run  in  a  lon^'iMjdina)  direction  through  the  strata 
of  a  coal-iiclcl,  and  in  t  i  ry  obliqidty  to  one  another. 
Fig  B.  Plate  CCCLXXXViU.  ccpieaeoU  a  heriiental 
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section  of  a  coal-field,  with  two  slips,  AB  &ud  CD,  in 
the  line  of  bearing,  which  throw  ihe  strata  down  to  the 
crop  ;  this  is  the  simplest  form  of  slips.  Fig.  9.  rcpre* 
setits  part  of  a  coal-field  intersected  with  slips  some- 
what aimilar  to  a  broken  sheet  of  ice.  In  thia  Figure^ 
AB  isa  dike;  all  the  other  lines  and  rsmtfieations  In 
tlic  fi^jure  arc  slips  of  every  variety  and  kind,  producing 
diialocations  fiom  the  least  meaHurahlc  dislaiice  to  many 
fathoms  i  the  shps  at  the  ]5<jin;s  marked  a,  a,  a,  disup- 
pear ;  the  lines  at  C  represent  four  slips  of  a  small  sizei 
known  by  Ihe  name  of  hitebes. 

There  does  not  sppear  any  general  law  as  to  the  line 
of  direction  of  theae  slips,  only  tbe  ramiflcatiens  are 
f^cnerally  more  in  a  dip  and  rise  direction^  than  In  the 
line  of  bearing  of  the  coal-fields. 

The  effects  oi  dikes  and  of  slips  upon  tiie  coal  strata, 
when  viewed  in  a  vertical  section,  arc  more  evident 
than  in  the  horizontal  section,  where  they  only  sppear 
like  walls,  veins,  and  lines  of  simple  sepsration.  Fig.  10. 
Plate  CCCLXXXVIII.  is  a  verticsl  section  of  a  coal- 
field fran  dip  to  rise,  with  three  strata  nr  bcdsof  coal»ei 
A,  r.  AD  is  s  dike  st  right  anf;les  to  the  plane  of  the 
coal  straia.  This  rectangular  dike  has  only  the  effect 
of  dividing  and  separating  the  coals,  and  all  the  accom- 
panying strata,  but  produces  no  altcnition  in  the  line  of 
rise ;  but  further  to  the  rise,  the  oblique  dike  CD  in- 
terrupts the  coals  <i,  d,  e,  and  not  only  divides  and  aepar* 
ates  them,  but  throws  them  and  all  their  aeeompai^af 
strsta  greatly  lower  down;  but  though  thrown  down,  as 
represented  in  the  R^ure,thb  coals  and  strata  still  keep 
the  same  parallelism  and  direction  of  rise.  Slill  fur- 
ther to  the  rise,  the  obli(|ue  dike  KF  interrupts  the 
coals  a,  6,  c,  and  not  only  divides  and  separates  them, 
but  throws  them,  and  all  their  accompanying  strata, 
greatly  up,  and  produccsa  much  quicker  dip  and  rise,  as 
represented  la  the  6giire.  Sometimes  the  coala  in  the 
diviaion  H,  betwikt  the  dikes  C  and  E,  are  found  nearly 
horizontal,  and  the  eS^t  of  the  dike  EP  is  sometimes 
such  as  to  throw  out  the  coals  altogether,  so  that  no 
vestige  of  them  can  be  found  in  the  division  K.  Such 
are  the  most  prominent  changes  in  the  strata,  as  to  their 
line  of  direction  produced  by  dikes;  but  of  these 
changes  there  are  various  modificatims. 

The  effect  of  slips  on  the  strsta  is  represeoted  lo  the 
vertfcsl  section,  Fig.  II,  where  a,  6  c,  are  costs  with 
their  accompanying^  strata.  A  H  is  a  slip  whjcli  intt  rsccts 
the  strata,  and  throws  all  tbt  coals  of  the  first  ron'p.trt- 
mcnt  very  much  lower,  as  represented  in  the  compart- 
ment No.  3.;  and.  from  the  magnitude  of  the  slip  in  this 
inelBnce,  it  throws  in  other  coala,  marked  1,3  3.  irhidi 
teere  not  foutid  in  the  compartment  Mo.  I.  CO  repre- 
sents a  slip  having  the  ssme  effect,  but  not  to  the  same 
extent.  KF  represents  a  slip  intcrscctint^  the  strata, 
but  contrary  lo  the  former  in  its  posiiiou  ;  the  effect  of 
this  is,  that  the  rc<,,]-.,  a,  A,  c,  arc  tliio  '  :|  ,  as  repre- 
sented in  the  compartment  No.  4.  Sometitnes  this  slip 
brings  into  view  coals  situated  under  these  marked  a,  A.ri 
such  as  the  cosls  4. 5. 6 ;  sod  when  it  happens,  ss  we  hsve 
freeqnwHty  seen)  that  a  cosi  msrked  4  is  directly  op- 
posite s  well  known  coat,  as  r  in  the  compartment  No.  3, 
the  case  is  diffiealt  and  bewildering  to  the  miner.  Be* 
sides  these  viric  tics,  wc  find  a  luimher  of  slipsor  hitches 
often  very  near  to  one  another,  as  in  the  compartment  No. 
5,  where  the  dislocation  of  each  slip  is  not  great,  but 
the  amount  of  the  whole  forms  a  consic.erable  slip  as  to 
the  coals  in  the  com|>artment  No.  6  These  arc  the 
fenenl  effects  of  dikes  and  slips  in  a  vertical  section  of 
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the  strata  from  the  t!ip  to  U.c  lisc;  whcilici  Du  se  clisln- 
catioM  lie  in  the  iitic  uf  be&riiig,  or  with  a  niodcr^ite 
IDfclCOf  obliquity  to  il,  thai  is  under  4S  degrees.  The 
•B^Bti  of  dike*  and  alip«>  in  punuiuK  m  dead  level 
course  direciion,  arc  excinpUiied  in  Fig-  13.  P)*le 
•  CCCLXXXVIII.  Where  the  coals  and  accompai>>inK 
strata  are  of  course  horizontal,  and  the  dikes  and  slips, 
Jyiiiy  .it  a  i';\.ju  i'  angie  than  45*  to  the  line  <ii'  ht  arinkt, 
Ibey  aic  tci  ir.ctj  iWp  >nid  rise  dikes,  or  slips,  us  AB,  CD, 
EF. 

From  what  has  been  slated  regarding  the  cfftcts  of 
^k«»  and  •lips,  as  to  the  lUslocation  of  the  stratsi  inde- 
pendently of  any  eiNUigea  produeed  in  the  coal  and 
strata  adjoining,  to  he  noticed  afterwards,  those  »ho 

me  employed  in  conduclin;^  the  operations  of  collieries, 
consider  that  these  diitlorfttions  follow  a  f^eneral  law, 
■which  is  tliis:  Lt;t  Ti^.  I,  Plate  C<  CLXX X I X.  rcprc- 
•cat  a  Stratum,  or  bed  of  coal,  with  the  accompanying 
Strata}  A)  the  pavement  of  the  coal,  and  D  the  roof}  if, 
is  prosecuting  the  mine,  as  at  C,  a  dilte,  O,  i>  met  with, 
which  forms  with  the  pavement  a  right  angle,  vis.  of 
90°,  it  is  cuiicluJetl  that,  the  t5Ikc  only  has  divided  and 
separated  the  strata  its  own  thickness,  so  tliat  when  a 
mine  is  driven  through  it.  the  coal  is  found  directly  op- 
posite ;  but,  in  the  further  prosecuting  of  the  mine,  if 
a  dike,  F,  is  met  with  as  at  E,  which  furins  an  obtuse 
mogle  with  the  pavement,  that  is,  an  angle  greater  than 
90*,  it  is  ooaclnded  that  the  dike  has  not  onlf  divided 
and  aepanted  th«  Unta  its  own  thickness,  but  has 
thrown  up  the  coal  and  aeeompanying  strata,  which,  on 
running  a  mine  through  the  dike,  is  found  to  ho  the 
case  as  at  G.  Lastly,  if  a  dike  H  is  met  with  at  I,  form- 
ing an  acute  angle  with  the  pavement,  as  in  the  figure, 
that  is,  an  angle  less  than  90  degrees,  it  is  concluded  that 
tlie  dike  has  not  only  divided  and  sepai^ted  the  strata  its 
own  thickness,  but  has  thrown  down  the  coal  and  ae* 
eompanying  strata,  which,  on  running  a  mine  through 
the  (like,  is  found  to  be  the  case,  as  at  K. 

The  sanne  very  useful  and  important  law  holds  as  to 
^lips,  with  this  I'lfTcrcrvce,  that  when  the  slip  forms  an 
angle  of  90°  with  tiic  pavement,  there  is  a  great  uncer- 
tMniy  whether  the  strata  on  the  other  side  are  thrown  up 
or  down ;  and  tliis  can  only  be  proved  by  miotog  and 
boring  I  only  it  most  be  remarked,  that  if,  in  peribn- 
ting  the  sKps  tiM  coal  is  found  neither  thrown  up  or 
down,  the  occurrence  is  not  a  slip,  but  simply  a  fissure 
of  the  strata. 

Dikes  and  slips  arc  dciiamlnaicd  upthrow  or  down- 
throw, according;  to  the  posilinn  in  whicti  they  arc 
met  in  working  the  mine.  Thus,  in  Fig.  10.  Plate 
CCCLXXXVIII.  if  the  miner  i«  advancing  lo  the  rise, 
the  dike  AB  neither  tbrowa  up  nor  doivn.  CD  ia«- 
downthroir  dike  to  the  rise  of  a  certain  miraber  of  fc* 
tliotns,  and  EF  is  an  upthrow  dike  also  to  the  rise.  On 
the  contrary,  if  the  dikes  are  met  with  in  working  from 
the  rise  to  the  dip,  the  names  of  the  dikes,  as  lo  being 
upthrow  and  downthrow,  are  exactly  reversed;  vie. 
what  was  an  upthrow  in  the  first  instance,  is  a  down- 
throw in  tbe  second  i  and,  in  meeting  the  dikes  or  slips 
this  reverse  way,  the  aame  law  of  course  holds  as  to  the 
angle  fommi  bf  the  pevementi  and  tlie  intersecting 
line  of  the  dike  or  slip. 

I[\  the  same  maniit^i,  dikes  and  slips,  which  run  from 
the  dip  to  the  rise  diicdion,  are  denominated  upthrows 
or  downthrows,  to  the  east,  lo  the  west,  to  tiif  south,  or 
to .  the  nottb,  according  lo  the  line  of  bearing  of  the 
coalpB«ld|  and  the  direction  in  wliicii  tlm  dlfcos  or  slips 


ore  met  witli  in  tlie  mine  ;  so  that  a  dii;e  or  slip  whicfi 
is  an  upthrow  to  the  cast,  wheo  pursuing  the  coal  mine 
eastwaid,  issdowntkrow  dike  orallpf  when  pursuing 
the  coal  mine  weatward. 

HItchrs  are  slips  of  the  strata  of  a  small  sise,  and 
arc  so  denominated  wl;en  the  slip  or  drslnciitioii  dots 
not  exceed  the  height  of  the  cojl ;  litcy  are  Ircquttuly 
very  small,  even  tlie  least  part  of  an  inch,  yet  thougli 
of  the  smallest  size,  their  ciTects  are  distinctly  visible 
afTcciing  the  coal.  Hitches  are  frequently  denoTOin.it- 
cd,  very  appropriately,  aiefia  by  the  miner.  Plato 
CCCLXXXIX.  Fig.  9.  shews  the  eflTect  of  Mtchvo 
upon  the  strau,  where  the  hitches  A,  B,  C,  D,  E,F,G,Ht 
dislocate  the  coal  and  accompanying  strata.  At  A  the 
hitch  is  the  [ii  i.Jit  of  the  coal,  ai  B  it  is  half  the  liti({l.t 
up,  at  C  and  D  il:c  effect  is  less,  at  E  it  is  nearly  the 
height  of  the  toal,  nt  1"  the  etTect  is  scarcely  visible,  at 
G  it  is  down,  and  at  H  the  coal  is  again  thrown  up  to 
the  extent  of  its  height.  Hitches  do  not  cxtcod  gene- 
rally very  far,  either  in  a  longitudinal  or  in  a  perpen« 
dicular  direction  ;  for  thout;h  tla y  may  be  found  in  one 
or  two  coals  in  a  coal-field,  tlv  \  n  ;  v  not  be  seen  in  ti  e 
the  upper  or  under  coals,  so  iu^L  meir  cficcts  iu  the 
coal-iivid  are  commonly  very  limiicd,  When  compared 
with  the  efTccts  of  dikes  or  of  slips. 

TVoublei — These  affect  the  stratum  or  bed  of  coal* 
and  are  of  various  kinds,  as  before  mentioned,  vis. 

1st,  Some  In  irregular  Mt.!— This  trouble  sometimes 
begins  as  a  boriaontal  diviaioo  in  the  coal  aesrcely  visi- 
ble, gradually  increasing  in  thickness,  and  that  fre- 
'aich  a  degree  as  to  render  the  coal  altof^c- 
liici  Liiiworkalile  ;  in  a  thick  bed  of  coal,  a  itone  of  thiii 
kind  sometimes  int-reases  from  a  line  even  lo  seveial 
fathoms  in  thickness,  in  which  case  one  of  uiiier  of  tlie 
portions  of  the  coal  thus  divided,  is  either  abandoned 
as  unworkable,  or  each  of  tbe  ttro  diviaioaa  is  wrought 
as  a  separate  and  distinct  coal.  It  is  to  be  remarked, 
that  the  two  portions  of  coal  are  together  geneially 
equal  in  thickness  to  the  bed  of  coal  before  the  stone 
made  its  appearance  ;  if  iiowever  b.inds  of  stone  or  of 
argillaceous  clay  are  fuund  lying  regularly  through  coals 
in  a  coal-field,  these  are  not  reckoned  troubles. 

3d.  Mfi». — Tbis  is  a  very  remarkable  trouble  in 
coal,  and  is  not  vety  common ;  it  is  produced  by  the 
mof  and  pavement  of  coal  graduailly  appronclung 
each  other,  until  not  a  vestage  of  coal  is  to  be  seen. 

The  extent  of  this  troublf  is  fi  ,n  an  area  of  a  few  feet 
to  th'at  of  many  acres.  The  horizontal  ionii  ot"  a  i.ip  is 
very  irregular,  and  when  found,  no  idea  can  be  formed 
ot  its  extent ;  it  is  frequently  tbe  case,  that  if  the  coal 
has  an  argillaceoua  roof  and  pivenicni,  tlicsc  disappear 
with  tbe  coal,  and  the  upper  and  under  harder  strau 
of  sandstone  are  In  contaet,  divided  only  by  a  very 
thin  sooty  line.  Plate  CCCLXXXIX.  Fig.  3.  repre- 
sents the  vertical,  and  Fig.  4.  the  horizontal  section  of  a 
nip. 

3d.  Shaken  Cual.^By  this  trou'ulc  the  texture  of  the 
coal  is  not  only  destroyed  entirely,  but  the  whole  of 
the  coal  from  roof  to  pavement  is  of  no  use  whatever  | 
the  roof  and  pavement  generally  keep  their  common 
parallelism,  and  no  Gonvulaaou  ia  to  be  observed  in  the 
adjoining  strsta.  The  sbaken  coal  has  the  appearance 
of  the  rubbish  of  an  old  coal  waste,  being  a  hctLioi^e- 
neous  Risss  of  chisiy  coal,  mixed  with  small  cubical 
pieces  of  good  coA  I'his  shaken  coal  is  lo  soft,  thai 
lrc()ucntly  it  can  be  dug  with  a  spade. 

4.  Font  Ceef^Tbts  dennmlmticn  of  trouble  is 
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Xl&ti  to  no  tpedfie  kind  of  cmI,  every  eeet  wMcb  tt 

c'trtf rii.iated  in  (lualiiy,  or  so  mixed  «iih  heterogeneous 
niaUcr  as  lo  be  useless,  or  the  greater  part  so,  is  dt- 
lioniinaled  fotil  coal. 

5.  PyrUaceou*  Coal,  or  tlie  Bratty  Coal  of  Xht  mtner». 
• — I'his  trouble  arises  from  the  cuul  being  so  mixed  and 
eaiwisied  «Hh  pyrites  e»  to  be  of  na  nae  at  ceel.  It 
muf  be  remerkea,  howeveti  tket  tke  term  pyriteecoue 
coel  ie  not  apptteeble  to  theee  ceela  wfaieb  beve  pyi^tea 
ID  theen  of  e  ienticular  form*  and  which  can  with  caee 
be  separated  from  tiie  eoeh,  Tor  these  do  not  deterionte 
the  fjuoliiy  of  the  coal  as  they  are  picked  out. 

6.  Coat. — This  trouble  arises  from  the  coal 
having  an  increased  number  of  fi»surc8  toi^ther,  and 
filled  irith  a  hard  white  ajparry  subuance,  the  sulphate 
of  Uine»  ao  that  tbe  coel  le  rendered  uaeleee  and  very 
dHliettlt  to  work. 

7.  Stoncy  Coal. — This  Irouhle  arises  frorn  the  conl 
bccoDiinti  very  tuucl)  iiuxed  \»ith  stone  in  ;in  irregular 
manner.  These  stone'i  do  not  lie  in  rc|.;ului  beds  ;  and 
they  are  so  intimately  joined  or  connccMed  with  the 
coal,  that  they  cannot' be  taken  out  without  destroying 
and  breaking  to  email  piecea  a  great  proportion  of  tbe 
coal  u»  vhich  tkey  are  atiaebed  \  en  wbicb  aceoutit 
aueb  alDney  ceela  hate  freqaendy  to  be  sent  lo  maritel 
with  the  stone  in  them,  which  is  greetly  against  tbrir 
sale.  Cojla  havinj^  regular  bands  of  stone  in  them, 
and  whjLli  arc  easily  separated,  do  not  come  under  the 
dcnorninuMfin  nf  s'oiicy  codls, 

8.  Black  CW.— >This  is  a  trouble  which  rather  af- 
fects the  appearance  tbao  the  abaolute  quality  of  the 
coel  i  it  gefwralljr  oeciira  auddenlrt  that  ist  while  in 
one  pert  of  tbe  coaUfield  tbe  eoeie  have  the  eommon 
bright  fracture,  a  slip  or  hitch  of  very  trifling  magni- 
tude will  produce  on  the  other  side  coals  termed  black 
coal.  The  appearance  is  dull,  without  the  least  lustre. 
It  is  equally  compact  iii  texture  as  the  other  coals  of 
the  field,  and  burns  well.  This  trouble,  however, 
greatly  reduces  the  value  of  the  coal  at  market,  its  ap- 
pearance being  so  very  much  agaiott  IL 

9.  Sooty  Coa/— This  trouble  renderi  (be  coal  of 
a  dead,  suoty,  friable  appearance,  and  of  no  aae,  ie 
Ti'ver  of  pfirit  extent,  nor  does  it  appear  to  have 
arisen  fiom  any  convulsion  of  tlie  immediately  adjoin- 

ii  l;  >iraia,  B8  the  ronf  and  pavement  where  it  occurs 
keep  their  parallelism  wiib  each  other.    This  trouble 

iii  however,  generally  found  when  approaching  some 
ooaaidenible  dielecalioo  of  tbe  atrataj  auch  aa  a  aiip  or 
dike. 

10.  DAt  CmA  named  also  Burnt  Coal,  Dander  CW, 
or  HHmfihcd  Coal,  are  all  names  applied  to  the  same 
kind  of  iroub'L  in  ;he  bed  of  coal.  The  panicular 
names  above  mem  ion  ed  arc  applied  by  the  common 
workmen  and  miners,  the  name  dander  signifying  teoria. 
Thfa  appellation  humplied  is  a  provincial  term,  aiKt  only 
used  amongst  miners,  signifjing  the  same  thing  as  burnt 
or  deader  coel^  Thia  kimi  trouble  ia  in  Bcneral  found 
to  cxiat  on  both  aidee  of  dikes  compoied  «»  |[>reenstohe, 
baaalt,  or  prop^iy-rtic  clay  ;  the  trouble  be^ini.intj  ;it  a 
dist'jnce  from  itic  dike  on  bulh  sides,  tlie  cual  at  first  by 
decrees  losing  its  bright  fracture  and  becoming  biark 
coal,  then  burnt  or  dander  coal,  which  next  the  dike  up. 
peers  run  into  a  tortuous  mass,  with  irregular  cellular 
caf  iUee*  and  ie  more  of  tbe  nature  of  a  dull,  black*  atoney 
matter,  tban  any  thing  conneeted  with  eoel  Coal  found  In 
this  kind  of  trouble  has  none  of  the  qualities  of  u'^''CC 
cmI,  the  blind  coal  of  Scotland,  or  the  slope  coal  of 


Wales ;  for,  atthougb  placed  in  a  beap,  they  win  not 

kindle  though  fii  e  is  apijlicd,  iliey  will  grow  red  hot,  bnt 
itistantly  cool,  a;,  stones  would  do  when  heated  and  the 
fire  witluliawn.  Sume  pieces  ate  found  occasionally 
of  the  purest  kind  of  glai)ce  coal,  with  a  very  bright 
metallic  lustre,  and  so  hard  as  to  be  with  difliiculty 
scratched  with  a  knife}  such  coal  is  divided  by  nu- 
merous small  veins  of  a  white  sparry  substancr.  Tbia 
kind  of  trouble^  besides  being  found  adjoining  dikes  of 
the  above  deacription,  is  found  occupying  considerable 
diiilricts  of  a  ccj.:l-f)eK! ;  !in:l  though  no  change  is  ob- 
scrvi  d  in  eiliicr  tin?  rt)of  or  pavement,  the  c  oal  is  com- 
pletely usi-Iess,  and  will  not  burn  Ihoutrli  fire  is  applied 
lo  it.  It  is,  however,  io  general  dificrst^i  in  appear-, 
ance  from  tbe  coal  found  adjoining  dikes  as  before 
mentioQcd,  in  aa  mtieb  as  more  of  die  stratified  lex-  - 
ture  remains,  and  is  not  run  Into  a  tortnooa  mass  with 
irregular  cavities.  It  has  been  a&sericd  by  some  miners, 
that  lliia  change  is  occasioned  by  greenstone  or  basalt 
being  near  the  coal,  either  above  orbalov  it.  Thia  ve 
presume  remains  to  be  proved. 

Tbe  term  burnt  coal  is  not  known  amongst  miner- 
alogists, or  rathtr  is  not  admitted;  the  name  ia  applied 
by  the  unlettered  miner,  from  tbe  simple  ideas  naiag 
in  hia  oero  mindt  being  altegctber  a  stranger  to  those 
theofiea  wbleb  so  warmly  interest  and  to  much  divide 
the  philosophic  world.  It  must  be  paiticularly  remark- 
ed here,  that  when  a  coal-field  is  vorkini^  of  the  com- 
mon coal,  it  is  soinetimes  gradually  changed  into  a 
species  of  j;lance-coal,  which  burns  of  itself,  when  ig- 
nited, and  is  used  for  economical  purposes,  has  no  smokOi 
and  imiy  a  blue  flame,  with  intense  lieat.  Tliia  is  not 
reckoned  one  of  tbe  species  of  the  burnt  coal  of  the  mi- 
ner, but  Is  elmplf  one  of  tboee  changes  in  quality  inci< 
dent  to  coal. 

1 1.  Glazed  Hr^ii  <,  Li/it,  or  Leiftt. — This  is  a  trouble 
in  tlie  coal  moic  genctatiy  found  io  an  oblique  dircc* 
lion  as  to  nraf  and  pavement,  seldom  perpendicular; 
itiey  are  also  more  frequently  found  1^'utg  in  the  lino 
of  bearing,  than  in  a  crop  and  dip  direction,  and  are 
distinctly  different  from  tbo  natural  divisiona  found  In 
eoal.  Although  there  can  scarcely  be  perceived  any 
slip  in  the  roof,  it  is  evidently  a  slip  of  the  very  least 
degree  which  occasions  this  trouble.  Doth  sides  of 
the  fissure  ore  smooth  and  (,'lossy,  and  tlie  coals  thus 
divided  have  no  tenacity,  which  renders  liiis  trouble 
dangerous  to  the  miner  by  the  coal  falling  suddenly 
forward  without  warning.  A  ati^  fisaure  of  this  kind 
can  scarcely  be  called  a  trouble,  but  when  maor  of  ibeae 
are  near  to  one  another,  the  coil  is  Injured,  and  tbe  roof 
rendered  very  dangerous. 

12.  TroubUtin  the  roof  and  ftaveinent  of  ihe  Coal.— 
These  truuoies  are  mure  gcner«iiy  found  when  ap- 
proaching a  dislocation  of  the  strata,  though  they  are 
occauonally  found  in  other  parts  of  tbe  coal-field. 
Tbqr  aflSect  (be  roof  with  narrow  pendent  li^s  of 
atone  or  pratuberwicesj  at  times  very  close  together, 
in  other  Instaiices  like  long  inverted  wsves.  The 
troubles  in  the  pavement  arc  generally  sudden  wave- 
like swellings.  These  troubles  frequently  alTccl  the 
coal  VI  ry  much,  rendering  it  soiiictiim  s  tint  only  firmer 
in  the  texture,  but  uncommooly  bard;  at  other  limes 
the  co-il  adjoining  tbeia  i»  sof^  and  sodeterlomted  at  to 
be  aUo^eiher  ueeleaa. 

Besides  these  trbobles,  there  Is  frequently  anelber 
kind  found  in  the  nnif,  of  a  very  8in!>ular  h>rni,  known 
by  the  name  of  a  ftot  bottom,  or  cauldron  bottom  y  they 
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RTC  from  the  iiic  of  •  few  lochcs  to  (ivc  foct  in  iliame- 

ter.  One  of  thCM  is  rcptcieiileii  in  PUle  CCC L X  \  X I X. 
Fi)r  s.  In  working  the  cail|  tba  miner  gciicrally 
1  I;  vs  that  he  Is  ajjproaching  one  of  thtsc  by  the 
cuji  bccouiint;  luiiticr  and  more  twisted  in  iis  texture, 
and  this  coniinues  till  the  (routilc  in  tlic  roof  is  pusscfl. 
The  general  rorm  is  similar  to  that  repre&enied  in  l-  i^;. 
S.a  it  the  be^l  nl  roal,  b  the  pot  bottom,  having  tn  ir- 
KgnlRr  and  rough  inverted  montb  of  ston*)  4  i»  coal 
getMFftUf  ffttiB  iwlf  an  Inch  to  an  inch  tMcki  altogethar 
^ffciemin  texture  and,appe3rBncc  from  the  bed  of  coal, 
vnth  which  it  is  connected,  bemg  of  a  bright  pitchf  lus- 
tre, ar.d  In  t-aks  inlu  very  small  pieces  ;  ionrmitncs  it  is 
of  the  nature  n!  glance  coal.  The  stone  b  which  fiili 
the  inverted  pot  is  frequently  of  the  same  kind  of  stone 
which  composes  the  roof,  but  more  frequently  it  an  ar« 
gillaceous  atone,  of  the  nature  of  good  fire^cbij.  The 
«de»  of  the  pot  bottoni  at  d  an  generallj  as  aaMotb  as 
gh«a  and  furrowed  in  the  vertical  dlrectioo,  so  thai  there 
i&  no  tdiaciiy  where  thcsiilts  uf  ihi;  pot  bottom  juiii  ttie 
roof  i  this  t  ircumstance  renders  these  troubles  vtry  d.in- 
);erous,  particularly  when  of  a  Iji  ^^c  size.  The  pe(  ii 
liar  singularity  attending  this  (rouble,  is  the  uniform 
twisted  texture  and  alteration  which  are  found  in  the 
coal  immediately  under  it,  without  any  mixiura  of  the 
atone  which  composes  the  pot  bottom. 

The  Roof?  of  coal  are  formed  of  all  varieties  of  the 
coai  strata,  as  may  be  seen  from  the  examples  of  strati- 
fication in  the  preceding'  part  of  this  treatise.  A»  unifs 
they  are  of  various  quality,  from  good  to  very  bad ;  a 
roof  is  reckoned  good  which  keeps  entire,  not  only 
while  the  coal  is  working,  but  for  a  considerable  time 
after.  Sometlntes  a  stratum  of  roof  stone  next  the  coal 
comes  down  aloi^  with  the  coal  while  ivorking,  named 
a  foUoxeing,  leaving  >  firm  roof-stone  above  ;  at  other 
times  a  stratum  or  two  of  the  roor-stone  have  to  be  taken 
down  shortly  ufler  llic  coal  is  wiou^^ht  :  tliis  is  also 
termed  a  foUowhig  ;  and  while  the  miner  works  under 
it,  be  suppoiis  it  by  prop'Wood  for  his  own  safety  ;  but 
these  are  not  reckoned  dangerous  roofs. 

A  bad  roof  is  that,  which*  having  little  tenaeiqr  in 
itself,  camwt  be  kept  up  either  in  boards,  rooms,  or  in 
narrow  mines,  even  by  the  aid  of  prop  wood  ;  i-  i  i  :, 
therefore,  to  (all  in  the  waste,  care  beinj^  taken  to  Keep 
it  tij)  along  ilic  w.ill  faci  s;  and  the  iron  r.iil-roads  are 
in  some  bad  roofs  laid  upi.n  the  top  of  the  fallen  strata. 
The  roofs  which  are  most  dangerous  to  the  workman 
are  those  where  the  roof  stratum  is  thick,  with  many 
open  cuttera  in  it,  or  wbere  there  are  irregutar  beds, 
thick  in  the  middle  and  wedge-shaped  towards  the  edges. 
These  roofs  give  no  warning  before  they  fall,  by  which 
the  danger  is  much  increased.  The  ortlinary  way  in 
which  a  nuncr  tcics  tlic  roof  to  be  s»fc  or  not,  is  to 
strike  it  gently  with  the  side  of  his  pick    if  the  sound 

!>roduccd  is  sharp  and  clear,  he  concludes  that  the  roof 
s  good,  but  if  the  sound  is  obtuse  and  hollow,  lie  la 
certain  that  the  roof  is  bad  and  dangerous.  He  HMf, 
however,  be  deceived  in  trying  a  roof  composed  of  a 
thick  stratum,  as  it  will  produce  a  clear  sound,  though 
ready  to  fall,  owing  to  the  cutters  witli  which  it  is  inter- 
sected. 

Hovtng  stated  the  effects  of  dykes,  slips,  and  hitches, 
as  to  the  dislocation  of  the  strata,  the  changes  produced 
by  them  upon  the  coals  and  strata  adjoiniog  have  no*  to 
be  noticed. 

When  r.oils  approach  dykes  composed  of  sand-stone, 
heterogeneous  mixture  of  »toneS|  water,  gravel,  quick- 


aawl,  m  clay,  we  seldom  find  any  great  change  in  tb« 
eamposition  of  the  coal^  ozceptiog  that  it  b  either  ren- 
dered a  little  soAer  or  harder,  with  the  nstnral  fissures 

occasionally  very  opto,  and  filled  with  sulphate  of  iimc 
and  pyrites,  or  with  suml  or  clay  when  ciose  to  dikes  of 
this  ( ompositiod.  I'lic  strata  adjoining;  are  in  some 
cases  rendered  flatter  ilian  in  the  general  coal-field} 
in  other  cases  the  dip  and  rise  arc  greatly  increased,  and 
the  line  of  level  freqttently  altered.  We  have,  however, 
to  notice  a  very  remarkable  and  decided  change  in  the 
slratuin  or  bed  of  coal,  ;<»  it  apprcjichLs  (Mkcs  toinpost-d 
of  t;rccnslone,  basalt,  or  poipliytitic  cl.is,  dikes  of 
l^rtejisione  or  of  ba$ui;ic  roi  k,  (ill.  rommon  .'>lijc  wiiin- 
siutie  of  Scotland,)  are  much  more  common  in  the  coal- 
field of  Szutland  than  the  porphyry  dikes ;  and  their 
effecta  are  well  known,  as  they  are  frequently  met  with 
in  aevcral  of  the  mining  districts.  The  iirst  indieat&aii 
})erccived  in  approaching  one  of  these  dikes,  is,  that  the 
coai  begins  to  lose  its  common  brightness  in  the  frac- 
ture, and  assumes  u  dull  black  jpj*  ar.ince,  but  still  re- 
tains its  common  quaittivs  ot  ^ooU  burning  coal,  with 
very  liitie  difference;  but  every  foot  of  advance  towards 
the  <]ik.e  the  coal  becomes  worse,  lo^cs  every  appear- 
ance of  ciimmoii  coal  and  all  its  qualities ;  the  textureof 
the  coal  is  tost,  and  the  whole  stratum  of  it  beeomaa  a 
mass  of  black  stoney  matter,  as  before  described,  wheiv 
trcaiinp  nf  tronbics  appertaining  tlie  bed  of  coal,  under 
bead  S').  10,  UUr  C'jal  Adjoining':  to  the  dike,  ibc  ca- 
vities of  this  co.U  are  s.nnctiines  filled  with  a  soft  yellow- 
ish clay,  having  ati  unctuous  teol ;  this  clay  is  als^t 
sometimes  found  in  the  fissure  betwixt  the  coal  and  the 
face  of  the  dike,  when  the  dike  is  cut  through.  The 
coal  on  the  other  side  ia  found  exactly  changed  as  in  th« 
approach  to  the  dike  before  isentioned,  viz.  hard,  stoney, 
and  cellular  next  the  dyke,  and  these  qualities  gradually 
disappearing;  till  the  coal  assn-nes  us  common  lustre, 
will)  uU  the  qualities  of  good  coai,  as  found  before  the 
deteriorating  aymptoma  appeared  on  approaehln;  tiie 
dike. 

When  coals  approach  alips,  a  variety  of  ebangea  are 
found,  and  they  are  very  seldom  met  without  symptomc 

appearing  of  thdr  approach,  fparticalarly  if  they  are  of 

considerable  magnitude.  The  most  common  symptoms 
of  their  approach  arc,  numerous  hitches,  swellings  in 
the  roof,  sudden  risinj^s  or  wavings  (if  the  paveineut,  the 
coal  much  stronger  in  its  texture  than  common,  and 
moi-c  difficult  to  work  ;  at  other  times  IBUCh  softer  than 
usual,  and  this  aoAoess  at  ttmaa  incrcaiee  to  such  a  dc* 
gree  as  to  lose  ail  firmness  of  teatnre.  In  this  suto  it 
is  sometimes  like  coal  dust  mixed  with  small  cubical 
pieces  of  good  coal ;  at  other  times  it  is  fbVind  imcom* 
monly  friable,  somewhat  like  soot.  The  occurrence  of 
iron  pyrites  is  very  common,  in  somr  instances  filling 
fissures  and  cavities,  having  a  beauiiful  >iden  lustre, 
and  cryslallixcd,  some  of  the  crystals  forming  cubes 
of  more  than  half  an  inch  in  sise^  and  finely  laminated ; 
in  other  instmcea,  the  pyritea  are  ao  run  into  and  en- 
twisted  with  the  cost  as  to  form  a  very  heavy  mass  of 
singular  texture.  Wc  also  find  the  sulpl  i'  ;  f  lime 
very  abiintlaiit  nc.ir  to  slips,  filling  up  t'.f  numerous  fis- 
sures <jf  the  coal,  and  eniwisted  with  it  coals  of  the  soft 
and  of  the  sooty  quality  above  mentioned;  where  the 
pyrites  and  sulphate  of  lime  abound,  the  coals  are  of  no 
uae  aa  fuel.  An  increase  of  water  from  the  fissures,  aa 
a  dike  or  slip  is  approached,  ia  also  common  {  and  whan 
the  slip  is  found,  very  great  feeders  of  water  sometimes 
occur.   If  the  coal  is  dry,  infiammable  air  (if  found  ge« 
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nentty  In  ikt  cmI  field)  cmmm  off  to  gmt  qmnHtyt 

and  there  are  instancts  of  inflammable  air  being  fuund 
at  a  dike  or  sljp,  Uiouj^h  never  seen  before  in  llic  ciistricl. 

Sand.dike»,  or  jjaslics  containing  cjuicW  santi,  art  cJjn- 
gcroys  from  the  quantity  of  water  lUcy  contain,  which  is 
found  in  some  itMrtMicet  so  great  as  to  drown  and  dattiojr 
the  Goilierji  if  not  imventeo  bf  poiverfal  means. 

We  hwe  IMW  to  describe  ihie  gcowrkl  el^et  produced 
upon  the  coala  and  Mconpeiiriag  atnte  by  dikes  and 
■hpa,  in  order  to  shew  bow  coeta  ware,  or  are  spread 
over  a  great  district  of  country  ;  and  this  is  cs-iciitially 
necessary  before  attempting;  to  describe  the  muiJts  winch 
have  been  adopted  \u  searching  and  baring  lor  coa). 

Althrnigh,  as  before  mctnioned,  there  ai'e  iiit>taticeB 
of  roai-helds  ui  a  circular  baaon  GvniH acid  more  com- 
monly of  a  loog  elliptical  thepai  yet  Ibere  are  few  ii>.. 
ctanceBi  comperatiTelyi  of  tliia  entire  fernit  either  in  the 
right  or  invcned  position;  yet  we  reckon  that  the  en- 
tire bason  form  is  the  true  and  complete  form  of  a  coal- 
field, and  that  the  general  loitn  ol  coal  fields  trc  par- 
tiona  of  Uiia  bason  shape,  produced  by  the  natural  effects 
of  dike*  end  aKpa*  of  which  the  followint;  detail,  with 
the  coneepondtnB  figurca,  Plate  CCCLXXXIX.  will 
dtieldate.  Fig.  <.  rcpreiciitt  a  hofiaoaial  aectien  or 
plan  of  a  coal*6eld,  as  found  immediately  under  the  allu- 
via! corer.  Only  two  beds  of  coal  are  represented  in 
this  example,  that  the  subject  may  be  rentli-rtd  as  little 
contpicx  as  possililc,  and,  iherelore.  whatever  changes 
iu  position,  and  whatever  dislocations  l.ikc  place  in  the 
coel«|take  place  ahi»  in  all  the  accompanying  strata,  at 
least  this  may  be  admitted  lo  •  gSMnd  poiot  of  vit  v. 
The  area  ie  the  figure  ia  aeppoaed  to  contain  a  apace  of 
64  square  miles,  ? n.  a  square  of  9  miles  on  the  side. 
Tlu-  ccal  district  is  bounded  by  transition  rocks  on  the 
nurih,  wore  elevated  than  the  coal  district.  A,  is  an 
'  elliptical  bason-sliaped  coal-ficid,  where  the  coals  a,  6, 
dip  inwardly,  m  represented  by  the  points  of  the  arruwa, 
but  they  dip  much  quicker  next  the  transition  rocks,  as 
tbey  then  conform  with  the  dip  of  these  ;  and  though 
the  coala  m«  the  same  diataoce  from  each  other  in  every 
part  of  the  bason,  when  measared  at  nght  anglea  lo  the 
^vement,  thoy  appear  in  the  boriMfital  asctfon  much 
closer  u|>on  the  norih  tlian  on  tliC  sout!)  side  of  the  bason. 
This  apparent  difference  ilc[iends  entirely  upon  ihe  angle 
of  inclinaiion  wiiich  the  coals  make  in  particular  ptjsi- 
tions  with  tltc  horizon,  as  wilt  be  sitewn  distinctly  in  the 
vertical  section.  Upon  the  aooth  of  the  coal  field  A, 
the  sUp  ,B  is  fbond  diaiocaling  the  strats,  throwing  the 
coals  doim  Irem  the  surface  1 40  yards  to  the  sootb,  and 
forming  tTW  coal-field  C,  where  the  same  coals  of  the 
coal-field  A  are  found  again,  having  the  same  parallelism 
of  dip.  The  slip  D  is  found  upon  the  south  of  the  coal- 
field C,  dislocating  th«:  striiia,  and  tbrowing  the  coals 
down  from  the  surface  100  yarda  to  the  south,  and  form- 
ing the  coal-field  where  the  coals  of  the  coal<field  C 
WI9  also  bund.  The  slip  F  Is  found  disloeatiag  the 
etratat  and  throm  liie  eosM  down  SIO  yard^  and  forma 
the  coal'Beld  G  in  the  same  nMMwr  as  the  foroier  coei« 
fields,  as  represented  by  the  coals  a,  b.  The  coal-field 
G,  in  place  of  a  s!l|)  to  the  south  of  it,  takes,  as  it  is 
teriiu  d,  a  counter  tiip,  occasioned  by  a  ridge  in  the  strata 
of  a  i^addlc  shape,  beyond  which  rid|;e  the  same  coals 
lonii  with  u  contrary  dip,  as  represented  by  the  arrows, 
and  form  the  coal-field  H.  In  this  manner  coal' fields 
are  found  BtreTchtnir  over  a  district  of  eotintry  in  a  crop 

and  -'.'ij  il-r'-Lti();i,  so;ncn'h,it  -*  nil.ir  to  nv^  li'  \:  :cpresent- 
cd  ill  luc  i  iguiC|  but  with  many  varieties  arising  from 


tbeoUiquity  of  the  slips  to  each  otiwr.  This  spreading 
out  of  the  coal-fields  in  the  crop  and  dip  direction  is  pro- 
duced by  slips  generally  lying,  not  parallel,  but  some- 
what in  the  direction  of  the  line  of  bearing,  and  by 
ridges  and  counter  dips  lying  in  the  same  direction.  Be- 
sides the  coals  a,  6,  inserted  in  the  Figure,  as  an  eaani- 
pie,  all  the  coelsi  above  aod  below  these>  with  their  ac- 
companying stratsi  suffer  the  same  altemtioa  as  before 

While  these  slips  sikI  dislocations  lying  nearly  in  the 
line  of  the  bearing  of  the  coal  have  the  cfTcct  of  throw- 
ing the  coals  over  a  district  of  country  in  the  line  ofdip 
and  rise,  the  dikes,  slips,  and  dislocations  which  lie  in 
an  oblique  direction  to  the  fornoer,  Sttch  as  the  slips 
marked  R  in  the  Figure,  have  the  effect  of  stretching  or 
extcrdi:ig  the  coel-fisld  over  the  country  in  the  line  of 
bearing.  The  lines  marked  L,are  dikes  wMeh  only  se- 
parate i)ie  strata  the  thickness  of  the  dike,  without  throst- 
ing  the  coals  and  the  accompanying  strata  cither  up  or 
down.  It  will  be  seen  from  the  Figure  that  the  oblique 
dislocations,  when  they  throw  the  strata  down,  and  the 
same  parallelism  of  dip  remains  unaltered*  that  the  crops 
extend  to  a  greater  distance  before  they  meet  the  ailU' 
vial  corer ;  andt  eo  the  contrary,  what  the  slip  is  an 
Qptbrow,  the  crops  of  the  coals  and  accompanying  stra- 
ta are  diminished  in  breadth  by  coming  sooner  in  contact 
with  the  alluvial  cover.  K  c,  is  a  slip  dorr,  to  tl.c  east, 
forming  the  coal-field  M.  K  d  is  a  slip  down  to  the 
west,  forming  the  coal-field  N.  K  ;  is  a  slip  up  to  the 
west,  which  cuts  off  the  coal-field  N  in  that  direction. 
K/  is  an  upthrow  slip  to  the  cast,  which  has  the  effect 
of  throwing  back  the  crops  of  tbe  strata.  K  u  s  down- 
throw slip  to  the  west,  wbtch  has  tbe  effect  of  throwing 
forward  the  crops  of  the  coals  and  strata.  K  h  a  n!  K  i 
being  downthrow  slips  to  the  west,  have  tJtc  suiac  ef. 
feet  as  in  the  last  instance.  K  k  being  an  upthrow  slip 
to  the  west,  has  the  effect  of  throwing  back  the  coals 
and  accompanying  strata.  In  this  manner  coal-fields 
are  extended  over  a  district  of  country  in  the  line  itf 
bearing,  in  every  vaiiety  of  change,  according  to  the 
lino  of  obliquity  in  which  the  slips  occur  with  regard  to 
the  line  of  bearing,  and  the  extent  of  the  dislocation,  as 
to  the  magnitude  of  the  slip.  These  cf  course  fre- 
quently change  the  direction  of  the  line  of  level  at  times 
to  the  cxietii  of  90°,  as  must  be  obvious  from  inspecting 
the  Figures;  because,  generally,  the  line  of  level  is  a 
line  parallel  to  the  crop,  that  is,  parallel  to  the  line  of 
tbe  coala  where  they  interaect  tbe  plane  of  tbe  alluvial 
cover,  which  will  be  more  particularly  esemplified  when 
the  working  of  coal  is  treated  of. 

Tbe  iKsxt  point  of  consideration  is  the  vCiiicaJ  ijcction 
of  the  coal-fields  before  exemplified.  Such  sections 
are  generally  made  in  the  line  of  dip  and  rise,  on  which 
account  the  section.  Fig.  7.  is  in  the  direction  of  the  dot> 
ted  line  OP,  Fig.  6.  wad  the  coal-fields,  beda  of  coal, 
slips,  coontor  dips,  and  crope,  are  aaarkcd  with  the  same 
letters  as  in  Ihe  horisootal  section,  which  exemplifiea 
the  positions  noticed  in  the  horizontal  section.  These 
scctians  are  to  be  considered  only  as  eli  i  v  r  una,  shewing 
within  a  very  limited  space  the  phenonscna  connected 
with  coal-fields,  it  being  impossible  lo  shew  the  several 
pans  in  equal  proportions  to  one  another,  as  the  sections 
represent  milSS  In  extent,  whereas  coals  are  only  a  few 
feet  in  thickoeaa,  aod  the  distance  between  tbam  a  lev 
fiitboms.    In  order,  however,  to  shew  the  efl^et  of  a 

great  slip  njion  ri  GL-,i!e  nf  p-npnrtion,  Fig.  8.  represents 
three  coals  a,  d,  c,  rising  aouihward  1  in  5  ;  the  coal  b  is 
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IS  fiitboms  OiiUnt  Trom  ihc  coal  r,  and  the  coal  a  is  10 
fiubomt  disuni  from  ibe  coal  6 ;  the  coals  a  and  6  crop 
oVt  ut  the  line  of  jnnciioo  with  the  tltUTul  cover»  but 
the  cost  e  ii  cttt  off  Iqr  the  slip  AB  down  to  the  south) 
forming  (be  south  coaUfield,  where  the  coals  a,l>.  c,  are 
found  <li»|i  rntt'cl  ..ntl  slipped  tlown.  TIic  injgiiitudc  of 
this  diik  c.ition  is  mcaburtil  liy  ilic  taking  llic  diblancc 
betwixt  the  pavements  ol  any  of  the  coals  in  the  norili 
bni]  si.iith  tields,  meii&urcd  along  the  lace  of  ibe  &tip, 
\vhich  ill  this  instance  is  iO  fathoms.  It  will  also  be 
observed,  from  ibis  fi|ture|  thsi  though  the  disuncebe- 
twnt  the  cosls  «  and  A  is  only  10  fiithoms  perpondicuttrt 
yet  thfii  distance,  when  tluy  crop  out,  is  JO  fathoms  in 
a  hoiizi  iital  line;  and  ihc  distance  bcuvixl  the  coals  b 
and  r  li(  ir'>,'  15  fathoms,  their  distatice,  when  thty  crop 
out,  IS  7$  fathoms.  It  follows  of  course,  that  those  coais 
which  have  a  great  dip,  or  make  a  great  angle  with  the 
horiMDi  hkf  e  the  lets  difference  betwixt  their  perpen- 
dicular diatattce  from  each  othcri  md'ttidT  distance 
from  ih«  one  crop  to  tho  otlierv  whet*  tbejr  meet  the  el* 
luvini  covet,  whereas  those  coats  which  lie  compara- 
tively very  flat,  or  at  a  small  an^Ic  wih  (he  horizon,  have 
a  very  ureat  difference  bc-wixt  thtir  pcrpt-ndicular  dis- 
tance from  cacli  oilier,  and  tli<ir  distance  \vhcit;  tiiey 
crop  out  or  nioct  the  alluvial  cover,  as  may  be  seen  by 
inspecting  the  figure.  The  proponiun  beiwixi  thcbe 
i«  fonod  by  multiplying  the  perpendicular  dutanco  by 
what  is  termed  the  rise  :  tlittsi  if  the  distance  be* 
twixt  two  C04U  is  ten  fathoms,  and  the  dip  1  in  5,  then 
10  X  5  gives  50  fathoms  ftir  the  distance  in  the  ho- 
rizontal section  at  the  crop,  or  if  the  hcrizoiUal  distance 
and  dip  are  known,  ihcn  the  Imrizontal  distance  divided 
by  the  dip  gives  the  perpendicular  distance  bct*ixt  the 
two  coals,  vii  50  divided  by  5  gives  ten  laihoms  per- 
pendicular distance  as  above. 

Hating  thtu  endeavoured  to  ahow,  that  when  coal' 
fields  are  not  fiewed  upon  a  llmiiod,  but  en  extended 
scale,  tlial  ihcy  fortii  cither  circular,  or  more  generally, 
lunf;  elliptical  basons,  or  portions  of  this  figure,  thuujiti 
sometimes  in  an  inverted  pi-siiirin,  it  must  from  this  cir- 
cumstance appear  evident,  that  every  coal  and  its  ac- 
eompai^ing  strata  will  crop  out  and  meet  the  alluvial 
covert  excepting  when  they  are  cut  off  and  prevented 
from  dmng  so  by  alipa,  or  where  they  form  portiona  of 
an  inverted  bason,  or  take  a  counter  dip,  as  may  be  seen 
by  inspecting  the  preccdini;  ligures  relative  to  the  sha|)e 
of  coal-lields.  In  the  foregoing  examples,  the  coals  and 
accompanying  strata  arc  ctmsiderctl  as  keeping  neatly 
the  same  distance  from  one  another  in  each  coal  livid, 
and  that  they  keep  nearly  the  same  parallelism  as  to  the 
angle  of  dip  and  rise,  with  the  quality  of  the  coal  unal- 
tered in  the  several  coal-fielda  produced  by  the  alipa  and 
dislocations  of  the  strata.  In  many  instances  we  find 
this  to  be  the  ca&c;  but  many  changes  arc  foiiiid  to  be  pro- 
duced, such  as  alterations  in  the  angle  of  dip  and  ns^  of 
the  ^tr3ta  before  coming  to  slips  or  dislocations,  a  ge- 
neral change  in  the  angle  of  dip  and  ria«  in  tbt  coal-Seid 
formed  beyond  them,  some  of  the  coals  varying  in  ti.ick- 
ness  in  the  differeat  coal-betds  separsteU  by  these  slips, 
and  sometimes  the  thicluiess  of  the  strata  betwixt  two 
beda  «f  coal  ia  doaUedi  tt  other  tiaMm  tin  diataoce  be- 
twixt them  it  rendered  so  tittle  In  some  instances,  as  to 
be  no  longer  visible  ;  by  wliich  means,  two  scams  of 
coal  which  were  wioughl  as  distinct  beds  of  coal,  are 
joined  together,  form  one  bed  of  coal,  and  wrought  as 
aui  h.  iiMtaocea  are  alto  found  of  beds  of  coal  compos- 
ing aco«^fieM  on  one  aide  of  a  alip  diaappaaiing  on  the 


other  side  ;  but  this  does  not  talta  place  with  (he  chief 
or  msin  beds  of  cost.  Difierencestin  point  of  quality^ 
are  occauonally  found  in  the  coala  divided  by  tifpi  and 
dialocatioos,  Ihoagh  it  ia  clearly  evident  that  h  ia  the 
same  formation  of  coal-field  onesch  side. 

.Mtliougli  coal-fields  arc  of  the  foi  tii  as  before  describ- 
ed, it  must  be  remenibcied  th.it  tlic  cxtvat  of  a  single 
coal-field,  in  the  line  of  beuiin^,  found  to  be  several 
miles  in  leni;th,  buptHJSc  six  miles  ;  that  is,  they  are  aomc- 
timc>i  Knind  of  lhis\'Xtent,  without,  any  great  dislocations, 
as  to  have  the  effect  ol  forming*  new  coal-fielda  i  and 
they  are  (bvnd  In  the  line  of  dip  and  rise  to  extend  above 
two  miles.  Other  coal-fields  arc  very  small,  not  ex- 
tending to  half  a  miU:  in  the  line  of  beaiini;  ;  yet,  from 
the  extent  of  the  coal-bast-iis,  we  must  re-mark,  that,  in 
considering  the  shape  of  a  small  portion  of  a  coal  field, 
and  the  operations  connected  with  the  working  of  it,  the 
idea  of  the  bason-shiipo  ia  abandoned,  and  the  coal  field 
and  beds  of  coal  are  conatdered  aa  a  regalar  lying  in- 
clined plane.  This,  upon  a  limited  scale,  is  not  far  from 
the  truth,  considering  the  great  extent  ol  the  basons ; 
but  this  idea  will  cvidenil)  he  fmud  >eiy  erroneous  the 
instant  a  coal-fitld  is  ricwed  upon  an  extended  sealcj 
and  extensive  operations  pui&uiu  in  it. 

ihc  next  point  to  be  tJeacribcd,  is  the  mt  iliods  com- 
monjy  pursued  by  mincralogiata  and  miners  in  searching 
for  coals,  premising,  howevei^  that  a  clear  idea  haa 
been  formed  of  the  lads  before  stated,  sa  to  the  general 
natural  phenomena  connected  with  coal-fields.  In  mak- 
ing a  survey  in  search  of  coals,  there  are  two  distinct 
ptjinis  of  survey  to  be  attended  to. 

lit,  The  searching  for  coal  in  a  district  of  country 
where  no  coals  are  kixiwn  to  exist. 

id.  The  searching  for  coal  in  a  district  of  country 
where  the  coal  formation  is  known  to  be,  or  where  coato 
are  working  at  no  gteai  diatauce  from  it. 

In  searching  for  cosls  in  s  district  of  country  where 
no  co.ils  are  kiK)Wn  to  exist,  tht-  I  .  t  p  -inl  fjr  considera- 
tion is  llie  general  aspect  and  uijiluie  of  the  country 
under  survey.  Although,  from  takin>>  this  general  view, 
wc  cannot  determine  whether  it  cuiuains  coal  fields  or 
not.  yet,  if  the  country  is  composed  of  hills  or  mountains, 
with  steep  acclivities,  precipitous  rocks,  and  abarp  and 
nigged  MimmitSi  with  narrow  valleyt  betwixt  the  moon- 
taUM,  wo  have  no  reason  to  expect  that  strata  will  be 
{bond  there  containing  coal ;  and  excepting  this  very 
obvious  and  plain  feature,  as  to  aspect,  wc  do  not  krtow 
any  other  u|)un  which  we  can  conclude  with  any  degree 
of  eci  tdinty,  whether  coala  will  ha  femtd  in  a  disutet  of 
coumiy  or  not. 

It  must,  however,  bo  remarked,  that,  in  the  second 
coal  formation  of  Wemert  as  noticed  in  the  geological 
view  of  the  dtuaiioo  of  coal  fields,  that  though  the  great 
beds  or  masses  of  greenstone  overlying  a  eoal-fieid  do 
not  rise  into  what  may  be  denominated  mount  lins,  they 
form,  in  this  sin^;ular  variety  (jf  the  coal  field,  bills,  seve- 
ral nundred  feel  above  tiie  level  uf  tiic  &ca,  wiin  tugged 
precipices,  rudely  columnar,  in  some  instances  nearly 
300  feet  high,  under  which  coal  is  not  wtty  fuui>d  occa- 
sloaaily,  but  in  amazing  thickness^  though  not  of  great 
extent.  This  ia  therefore  a  rugg^  aspect,  formed  hf  a 
peculiar  kind  of  rock«  under  which  coal  is  oceatifiiMiUy 
found. 

This,  wc  apprehend,  is  all  that  can  be  said  rcRarriirig 
the  general  aspect  of  a  cutinlry,  as  10  n  hctlu  r  it  con  aius 
the  coal  formation  or  noti  for  when  it  is  known  that 
coala  are  found  Mt  only  at  great  dcptba  tutdier  the  sea. 
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but  at  very  connderabte  belghti  above  it,  tjen  to  bij^h 

as  10  form  with  iheir  concomiunt  suu^n  -l  r'.idcra'jlc 
hills,  we  Tna^tfrom  ihcsc  circuni'siaticc^,  liHei,  Uiai  coals 
arc  (oiiiitl  ulu'.cr  every  variation  oi  ^m  fuce,  such  as  the 
oceai«'»  sandy  thorcs,  the  recent  and  oitl  alluvial  covers, 
•od  also  under  every  kind  of  varied  hill  and  dale.  But 
w«  mvK  observe,  tliat  there  are  also  vaat  diairicta  of 
cottMrf  with  ail  theae  varicliea  of  aarfiicd,  and  exactly 
aimilar  in  aapect^  under  which  no  coals  are  to  be  found. 
This  shews  how  limited  oar  conclusions  are  from  the 
aspect  of  a  couatiT,  whether  it  ceniaina  the  coai  Ibmai- 
lion  or  not. 

It  thus  appears  tlut  no  conclusions  c%n  be  drawn,  with 
any  degree  ot  ccrtaintyi  from  the  aspect  of  the  country, 
as  to  whether  coals  are  to  be  found  in  it  or  not.  But 
mineralogisia*  who  have  aurfqred  manjr  couniriea,  and 
who  have  had  an  opportunity  of  examining  the  peculiar 
character,  ou':liriC,  nnd  furms  cf  niauntaiii!i  antl  hiltsi, 
eristiitg  from  the  nature  ur  kind  of  rucka  constituting 
their  mass,  conclude,  from  the  aspect  in  general,  very 
correctly,  of  what  rocks  they  are  formed  ;  but  tlu!>  dis- 
critidnatifin  is  not  applicable  to  coal-fields,  as  the  rocks 
which  compoae  tbe  various  beds,  alternating  with  the 
coal,  nroi  in  genml^  much  softer  than  tbe  meuntsin 
rocks,  and  form  few  or  no  precipices.  Where  tbe  coal 
formation  forms  a  group  of  bills,  they  have  tbe  appear- 
ance of  some  of  the  transition  class,  with  the  exception 
of  being  softer  in  their  contour  and  outlines;  but  this 
docs  not  afford  a  distinction  of  character  sufTir  icntly  prc- 
cisetaa  the  long  ruiauug  ridges  of  hitls  of  moderate  elc- 
vationi  forming  the  hill  and  dale  country  which  contains 
oeoAa,  present,  iilte  other  ridges,  •  lino  of  horiaoo  nearly 
level,  with  few  or  no  IndentaticHn,  and  no  abrupt  preci' 
pices,  excepting  when  greenstone  or  basalt  occurs,  either 
overlying  tiic  strata,or  forming  a  dike  in  the  coal-field, 
and  rising  above  the  o'.ber  softer  strata.  This  situatinu 
of  the  greenstone  is  altogether  different  from  that  of  the 
greenstone  in  the  second  coal  formation  of  Werner.  Tho 
long  lidges  containing  coal,  and  fbmuog  what  is  termed 
•  lane  horieon,  are  very  similar  to  the  hills  composed 
of  chalk.  It  is  to  h«  rcmerked,  tbM  tbe  line  of  bearing 
of  the  bills  and  dales  »  somewhat  in  tbe  drcedon  of  the 
large  rivers,  or  main  tninha  of  rivers,  whteh  drain  the 

district  of  water. 

Since  so  very  little  can  he  depended  upon,  as  to  the 
conclusions  to  be  drawn  from  the  aspect  of  a  country  re- 
garding  coals  being  found  is  it, tbe  nextatepls  to«sam> 
ine  tbe  svrfaee,  or  alluvial  cover,  which,  in  most  ciaee, . 
bides  tbe  strata  andemcatb  from  view.  Were  it  not  for 
this  cover,  the  searching  for  coals  and  other  minerals 
^♦ould  be  a  very  plain  and  simple  process;  and,  as  this 
c  i\t  i  IS  frequently  many  fathom  i  i  tliickness,  and  some- 
times of  very  heierogeoeoo*  composition,  the  pitting  or 
boring  tbroogh  It  iitMten  ettendedl  with  eoiMldenhl*  dif- 
ficulty. 

If  tbe  district  under  titrirey  fbr  coei  Is  composed  of 
the  Ueelt  end  aiody  slwree  upon  the  mergio  of  the  ocean , 
or  of  the  recent  altuvisi  land  at  tbe  mouth,  and  along 

the  course  of  large  rivers,  whose  v'.i'.ris  move  with  u 
slow  cunetil,  it  very  seldom  happens  ilui  any  symptoms 
of  the  kind  of  strata  undcrn'  iii  an  be  discovered,  even 
although  these  covets  be  examined  to  a  considerable 
depth,  as  it  is  not  common  to  find  any  fragments  of  the 
edjmning  rocka  mixed  with  them.  We  have  seen  these 
covers  passed  tbroogh  to  tbe  depth  of  inoety  feet  with- 
out fiiidinj^  even  the  smallest  fragments  of  stone,  nothing 
being  found  larger  llian  grains  of  sand.   As  these  sandy 


and  esrthy  deposites,  which  cover  the  rocks  .upon  Che 

niar^^;in  of  the  occ.ip,  iiml  by  the  sides  of  slow  running 
ri\ era,  aic  very  flj.1,  and  li^e  inland  with  an  impercepti- 
ble an',<lc  of  elevation,  it  si  ldom  ha[)pcns  that  any  disco- 
very ot  lite  rocks  can  be  made,  either  in  the  beds  or  sides 
of  the  rivers  and  brooks  which  flow  through  tlium ; 
therefore,  in  all  such  cases,  recourse  mutt  be  had  to  pit* 
tbig  and  boring,  in  order  to  ascertain  tbe  kind  of  rocks 
underneath,  and  whether  they  belong  to  the  coal  forma- 
tion or  not.  The  plans  commonly  adopted  for  pasidng 
throuf^h  the  alluvial  covcrs  wUl  be  afterwards  describcdi 

when  treating  of  boring. 

As  we  proceed  inland,  the  recent  alluvial  cover  be- 
comes thinner,  and  disappears  at  its  line  of  junction  with 
the  old  alluvial  cover,  which  line  ie,  in  most  csses,  very 
distinct.  This  kind  of  cover  forms  frequently  •  hill  and 
dsle  country,  considerably  elevated  above  tbe  level  of  tho 
Sea.  The  rivers  and  brooks  which  intersect  it  ofte-i  i  j£- 
posc  the  rockr.  lo  view,  that  it  can  be  deterinined,  fii/in 
itis;)ec' ion,  to  what  rlass  they  belong.  'l"l>erefore,  in 
such  a  country,  the  first  step  to  be  taken  m  the  survey 
in  seaich  of  coal,  is  to  investigate  the  beds  und  sides  of 
every  river  end  brook,  noting  the  kinds  of  rock  which 
appear^  end  also  their  dip  and  line  of  bearing.  Every 

Kiece  of  broken  ground  and  quarry  must  be  eacamioed 
I  the  same  manner. 
Springs  of  water  require  also  to  be  examined  ;  andal- 
thouf^h  those  which  have  an  ochery  deposit,  arc  not  to  bo 
supposed  as  afForJiii'.^  unequivocal  symptoms  of  coal,  yet 
they  arc  sonieiimcs  indicative  of  coal,  or  of  ironstone  ac- 
companying coal.  At  the  same  time,  it  must  be  remark- 
ed, that  these  ochery  deposites  are  found  in  waters  which 
drain  through  Common  clay;  and  often  very  abundant 
from  peat  eanh. 

If,  after  heavy  rains,  which  cause  springs  to  fl  nv  co- 
piously, small  bits  antl  ^;ruiiis  oi"  coil  are  found  thrown 
out  by  ibc  water,  wc  have  reason  to  conclude  that  coal 
is  to  be  found  at  no  great  distance ;  and  the  eeerching 
for  it  muat  be  proceeded  in  accordingly. 

1^  in  the  sides  of  rivers,  brooks,  or  broken  ground,  n 
black  sooty  sppearance  is  seen,  this  is  frequently  found 
to  be  the  crop  or  outburst  of  a  coal,  and  ought  to  be 
followed  in  the  line  of  dip,  by  (browing  an  open  trench. 
If  it  is  the  crop  of  a  coal,  the  sooty  appearance  wiJ  be- 
come more  compact  as  the  operation  pi  oceeds  lo  therlip. 
Small  shining  angular  pieces  of  coal  will  be  found  mix- 
ed with  it;  and  at  last  coal,  apparently  eeUd,  but  still 
very  frisbie,  will  succeed,  resting  upon  the  pavement 
of  the  coaL  Tbe  trial  meat  proceed  until  tbe  roof  Is 
found  firm,  regular,  and  parallel  with  the  pavement. 
It  frequentlly  happens  that  all  the  natural  cracks  and 
fissures  ,of  the  coal  nejr  the  crop  arc  tilled  wiili  clay, 
which  gives  the  coal  a  vtiy  uiiptuitusing  appearance; 
yet  this  disappears  after  proceeding  a  few  fjihoms  more 
to  the  dip.  When  a  coal  is  found  regubr  a  stratum 
betwixt  the  pavement  and  roof,  we  conclude  that  the 
full  thickness  of  that  particular  bed  of  cu^l  is  found, 
providing  we  see  no  sppearance  of  any  of  the  disloca- 
tions or  troubles  before  described,  » Inch  inu->t  \><-  ];i  [,t 
in  view  when  drawing  conclusions  from  the  ap;H,ira;n.e 
of  coals,  when  thus  fouiul.  After  a  I)lc|  of  eoal  is  found 
regularly  formed,  as  before  described,  if  its  absolute 
situation  end  thickness  fai ther  a  dipping  is  required  to 
be  known;  or.  If  the  strata  lying  either  above  or  be* 
low  it  are  10  be  ioveatigated  in  search  of  other  bed*  of 
coal,  these  points  mitst  be  escertained  by  pittitig  end 
boring. 
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In  the  (ace  of  »teep  buks  of  cftith*  «veD  wbco  thfl 
ground  is  not  bratLeoi  the  cfops  of  ootl*  are  frcqoently 
obterved  by  a  black  colour  f^*tin  to  the  Mil;  which 

apptarancc  is  also  observed  in  I.mhIs  wfiich  have  bet  n 
recciuly  pluughed.  Wlicn  ilus  appearance  is  seen  in 
the  face  ot  a  sleep  b;iiik.  llie  search  for  a  bed  (.f  cojl 
ahouid  proceed  to  the  nse,  or  a  little  higher  up  the  bikiik 
(bm  where  the  black  colour  appears.  But  when  this 
•pfwarancc  is  foand  in  flat  graund»  a  (rencb  mutt  bo 
cot  at  right  angle*  acraaait,  lo  a*  to  atcertain  th«  line  of 
dtp;  and,  when  this  is  found,  the  iiuesti{j;atioo  wiH  go 
forward  in  the  line  of  clip,  as  before  directed. 

If,  by  ihc  sides  of  rivers  or  l)ro<>ks,  j  :;  r-  'if  coal  aic 
found  much  rounded  in  the  angles,  it  is  to  be  inferred 
that  the  bed  of  coal  from  which  the  fragments  have  been 
detached  la  at  •  coosiderabte  diaunce  from  the  apot 
where  thef  are  found  {  bvt  if  the  anglaa  are  ili8T|»,  it 
may  be  concluded  that  the  bed  of  coal  froiB  Which  thcf 
come  is  at  no  great  difetancc. 

Ill  digjjin)^  thr'  'he  old  alluvial  cover  wliicti  resin 
upon  a  coaUticld,  numerous  fragmcnu  of  coal,  and  of 
all  the  accompanying  coal  strata  are  found,  as  well  as 
amall  rounded  gravel  ot  the  mountain  rock«»  and  largo 
boulder  atone*.  It  ia  nmarkabic  that  tho  ftngmenta  of 
coal,and  ol  tbo  coal  ateata,  are,  in  geaoralimt  worn  by 
ittiition,  hot  aro  aharp  and  angular ;  wMeb  abow,  that 
the  formation  of  this  old  alluvial  cover  was  by  water,  in  a 
very  different  state  from  that  by  which  the  recent  alluHal 
cover  has  been  formed,  and  is  daily  forming'.  Yet 
though  these  appearances  give  evidence  that  the  district 
contains  the  coal  fornAadOht  they  do  not  point  out  in 
what  direction  the  crop*  of  the  coala  from  which  they 
bate  been  detached  are  to  be  foand.  It  ia  proper  to  re- 
mark, in  this  place,  that  though  unequivocal  symptoms 
of  coal  are  found,  and  that  it  may  be  inferred  that  we 
arc  within  a  coal  formation  district,  yet  we  can  conclude 
nothing  !^atisfaciory,  as  to  the  thickness  of  the  beds  of 
Coal,  until  proper  trials  are  made. 

Lime  alone,  which  abounda  with  organic  remains, 
aanknlarly  If  h  ia  of  aoiiM  eonaideTablo  thickneas,  is, 
ni  mnnjr  CMoa*  an  index  to  a  ooaUfieM  $  aa  it  is  much 
harder  than  the  common  atrata  of  a  coal-field,  it  crops 
frequently  out  to  day,  that  is,  it  is  distinctly  seen  at  tiie 
surface.  Wc  find  also,  that  these  thick  beds  of  lime- 
stone are  tommnnly  found  in  the  lower  series  of  the 
Strata  of  the  coal  ioniiatiun,  for  which  reason,  where- 
ever  a  bed  of  thia  kind  of  limestone  is  found,  the  dip 
should  be  firat  aacertained,  and  then  the  coala  searched 
for  in  the  line  of  dip;  for  although  eoals,  and  their  ac- 
companying strata,  exist  to  a  great  dtptli  under  ihtse 
beds  of  limestones,  it  seldom  happens  vhat  any  coals  of 
good  quality,  or  workable  thirkm  ss,  are  found  there. 

If  a  district  of  country  is  to  be  surveyed,  in  which  are 
monntaitis.  or  elevated  ground  abounding  with  rocks, 
theae  require  in  the  firat  place  to  be  surveyed.  In  moat 
instances  there  is  no  great  difficulty  in  determining  to 
what  claat  of  rocka  the  mountain  formation  beloogSr  as 
some  pan  of  them  h  laid  open  by  the  streams  of  water 
with  which  they  j:;enerally  abound.  If  it  is  found  they 
are  comp)«ed  of  pniiiitive  or  secondary  rocks,  as  before 
ciiunuTdted, it  is  certain  that  no  coals  will  I»e  found  un- 
der them  ;  therefore  the  next  point  to  be  ascertained  is, 
the  dip  of  these  rocks,  because,  in  searchin«r  for  a  coal- 
field, it  will  be  necesaarrto  follow  the  primi'ivt:  rocka  in 
the  line  of  dip,  as  the  others  follow  fn  overlying  succes- 
sion. If  the  coal  formation  exists  in  tlint  distnrt.  it  »iil 
be  found  by  tracing  forward  in  that  direcitoa,  and  if  found 


at  the  foot  of  primhit^n  or  secondary  monniaba,  the  stnrtn 
of  the  coal-field  will  be  found  lying  in  a  conforming  si- 
tuation with  the  face  of  ih*  mountains,  and  forming  a 

very  fjreal  aiiplc  vMih  the  hoi  'Zuii.  If  the  coal  formatiots 
exists  ai  the  loot  ui  such  niuuniains,  it  wiil  be  m  most 
cases  easily  discovered  in  the  ravines  and  hollows  form- 
ed by  the  mountain  streams}  and  in  many  instances  the 
coal  and  accompaiiying  strata  are  seen  so  clear  aitd  dl^- 
tinct,  that  the  operation  of  mining  and  working  the  coal 
mmf  be  ImmetUately  commenced  without  farther  investi- 
gation; but  as  the  edj^c  coats  arc  nioi  c  dtfBcult  and  ex- 
pensive to  work  than  tlie  tlat  coals,  it  may  he  desirable 
to  tiate  the  coal-tieid  Kirthcr  onw.ird  It  Ins  been  found 
from  cxpcticnce,  that  when  edge  coais  are  thus  fouod 
resting  upon  primitive  or  secondary  rorks,  that  they 
form  part  of  a  great  bason,  and  thai  after  dipping  to  n 
oonuderabte  depth,  theybci^n  todeflect  from  their  ver- 
licuhr  line  and  form  a  hollow,  or,  what  is  termed  by 
miners,  a  tr(»ugh  or  bason,  upon  the  opposite  side  of 
\^hii:K  the  cd^;e  coals  are  lovinil  lorniins  flat  coals,  ris- 
iitg  in  an  opposite  dtreciion,  as  represented  in  Plate 
CCCLXXXIX  Fig.  7.  where  I  is  the  transition  rocks, 
sod  o,  A,  the  coals  in  the  coal-field,  A  forming  a  trougU 
or  bason. 

Then  aro  also  MMneea  of  conl*fieida  where  the  edge 
coals  have  been  wrought  to  a  conaMerable  depth  with- 
out any  syinptom  of  their  deflecting,  and  adjoining;  ihcnn 

flat  <:oals  are  Inund  cropping  or  risinjf  tOW:irfls  the  ecl^e 
coal>,  as  represented  Fijj  9.  We  are  inclined  to  thiiik 
that,  in  this  instance,  lOc  edge  coals,  a  i,  c,  pass  under 
the  flat  coals,  d,  e,  f,  at  a  great  depth,  and  deflecting^ 
from  the  venical  line  form  the  flat  coals  of  the  baaoiH 
«i  li,  r,  on  the  opporitc  aide ;  and  that  the  great  basno^ 
formed  by  the  edge  coals  thus  deflrclmg.  is  filled  up  bjr 
a  distinct  set  of  flat  coals  and  their  accompanying  strata, 
</,  e,f.  We  are  of  opinion  that  the  very  interesting  coal- 
field, south  fro:n  Ldtnburgh.  is  of  this  kind  of  forma- 
tion. All  these  varieties,  now  and  formerly  described, 
require  to  be  kei»  in  view,  together  with  the  various 
dislocations  and  troubles  incident  to  coals.  In  prose* 
cuting  the  search  for  coal*  beyond  the  edge  coals,  it  go* 
nerally  happens  tbst  a  short  distance  from  the  moontaln 
fool  or  iisiii)^  ^jround,  the  alluvial  cover  prevents  the 
rocks  or  strata  hemi;  any  more  seen  ;  in  this  case,  the 
whole  district  under  survey  must  be  minutely  investi- 
gated, in  particular  all  broken  ground,  beds  of  rivers* 
quarries,  and  new  fornted  ditches,  where  it  ia  prabbhlOy 
if  the  alluvia]  cover  ia  not  vary  thick,  some  «esl%ea  of 
the  strata  will  he  seen,  bnt  If  no  Tcaitgca  of  the  airaut 
can  be  discovered,  the  next  atap  ia  to  proceed  iritb  piti> 
ting  and  boring. 

The  foreRoiiip;  rules  ure  such  as  are  at  present  adopt- 
ed in  surveying  a  district  of  country  in  which  no  coal  is 
known  to  exist. 

The  next  case  is  the  sesrcbing  for  coal  in  a  diatrici  of 
country  where  the  coal  formation  la  known  to  exist,  or 
where  coals  are  working  at  no  great  distance  from  it. 

If  ii  i»  only  known  lhat  the  coat  formation  exists  In  tbs 
district,  without  any  particular  .iccount  ol  the  beds  of 
coal,  the  dip,  line  of  beariiij;,  or  form  of  the  coal-field  ; 
the  survey  and  iiivestiv;.itions  must  be  proceeded  in  ac- 
cording lo  the  rules  laid  down,  connected  with  the  par- 
ticular circumstances  of  the  surface  of  the  country  un> 
der  survey  {  and  if  coal  cannot  be  discovered  by  minutn 
investigation,  the  search  must  proceed  by  mesm  of  pit- 
liiiR  and  borint^. 

If  coals  have  been  wrought,  or  are  working  in  the 
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:  couDtry  under  8onp*f,pMticular  tnquinr  \ 
tn  1*e  fint  pltce,  be  made,  M  te  the  quality  mna  tMek- 

pess  of  the  roaT"),  iheir  p;ener-jl  dip,  lii  c-  iS  \>czt]':\i'^,  jiuI 
shape  ot  the  coal-tield,  »im  if  any  Oikcs  or  slips  arc 
known  to  exist,  and  if  they  do,  to  learn  tliei  r  Jhu-  ot  hcar- 
jflg,  and  extent  of  the  dislocations  of  the  strata  produced. 
The  form  of  the  coal-field  is  iroportaiK,  a»,  without  a 
kaowtailM  of  ikn,  micli  diftcKtij  Mid  fproM  ariitakM 
Btf  be  tlw  coitte<f«WDoe.  Wkvii  mneroai  collierlM 

are  opened  in  a  district  of  country,  the  gubterranealj  ge- 
ography of  the  stratu  IS  v»cll  known,  the  bcficb  or  tya- 
tem  of  bed*  of  co-A  composing  the  coal-field  arc  ascer- 
tained! with  their  accompanying  liraia ;  and  to  an  expe- 
rienced miner  they  are  as  well  known  as  the  lesTCs  of  a 


bookt  cxMptteg  in  c«m*  wbera  great  dermgenMat 
dhtocrtioii  ef  UM  «tnl»  tarn  imken  ^ac«.  It  h  alto  of 
inpofttBe*  to  know  if  the  coala  tre  KaUe  to  such  trou- 
Um  «llMr  their  quality,  render  tbetn  thfainor,  or  if  they 
are  separated  occasionally  by  bands  of  stone  wl  jch  in 
some  instances  separate  the  iipf>€r  and  iriwer  parts  of 
the  bed  of  coal  to  such  an  extern  ;i3  to  term  two  coals. 

The  same  general  survey  and  invesii^ation  of  the  dis- 
trict must  be  followed  according  to  the  rule*  AnUMVlf 
laid  downi  and  if  no  diMiaa  mw  <tf  Um  ooal*  or  Niaia 
eanba  scon,  to  at  te  draw  aeeorata  condooooi*  tho  hr- 
ther  investigption  must  proceed  by  boring,  care  being 
taken  not  lo  overstep  the  cuai-field,  or  beds  of  coals 
^vtilch  arc  kuown  to  exist.  This  lMi^takc  will  uko  place 
with  the  roost  cautious,  if  the  form  of  the  coal-field  is 
not  known  and  attended  to. 

The  art  of  boring  Smt  co^  is  one  of  the  chief  point* 
In  ariniiiKi  hi  order  to  aaoertain  the  atiatn  and  beds  of 
coal,  bafeie  any  great  operation  in  commonred  in  win- 
ning or  establishing  a  colliery,  in  wKcb  a  great  capital 
i*  frequently  invested. 

The  rods  commonly  used  are  mtde  of  the  best  Swedish 
iron,  about  an  inch  and  a  quarter  i^  iuarc,  each  rod  is 
three  feet  in  length,  having  a  male  screw  at  the  one  end) 
and  a  female  acrew  at  the  other ;  these  are  what  an 
named  tbo  eomnon  rod*.  Tbo  cbisiela  ibr  boring  tM 
dgbteen  tnehea  in  Ifengtb,  and  «i«  fion  two  inehea  and 
a  half  to  tlKcc  ir  rlu  -i  and  a  quarter  in  breadth  at  the  cut- 
ting edge,  laccU  with  the  best  steel;  with  these  one  short 
rod  is  connected,  called  the  double  box-rot:,  to  wliicbthe 
chissel  is  screwed.  It  is  also  eighteen  inches  long,  so 
that  the  chissel  and  bos-rod  together,  form  a  three  feet 
length  equal  lo  the  conMaan  rod*.  There  aie  alao  three 
abort  red*!  named  cvt  rods*  of  •  In^  elgbleaa  inehao» 
and  two  feet  in  length,  which  are  attaelwd  to  die  braeo 
head,  to  render  the  height  above  the  mouth  of  the  bore 
suitable  for  the  men  to  work  the  rods  with  effect ;  by 
this  arrangement,  the  whole  set  of  i-ods  divides  easily 
and  accurately  into  yards  snd  fathoms,  for  the  more  cor- 
rectly keeping  a  ioumel  of  the  strata  passed  through. 
What  la  lormed  die  braoo*lMaid  rod  !a  eighteen  inches 
long,  having  two  laigo  ayea  at  the  lopt  aet  at  right  an- 
gle* to  each  other,  tbroogb  which  aratsof  wood  are  put, 
by  which  the  men  lift  and  turn  thr  rnrls  in  hor!nt;.  Tl-cre 
are  besides  a  number  ot  other  instruments  connected 
with  the  borinji;  i c  Ih,  vij. 

Wimbiest  of  various  kinds* 

Sludgera. 


ing  thMH  tips  or  letting  them  down  into  the  bore  hole  i 
and  wben  titengle*  are  naed  ao  as  only  to  unscrew  four 

or  five  fathoms  of  vr.<U  jt  a  time,  topits,  or  top-pieces 
arc  used  fur  c^tti  Icngitt  of  rods  so  cut,  uiid  an  instru- 
ment, named  the  runner,  is  used  for  taking  liold  of  the 
topits.  Ueeides  these,  there  are  several  instrument* 
named  beches,  with  contrivances  for  catching  hold  of  tho 
rods  when  they  break  down  m  tho  bor*|  which  ia  net  as 
ndfiivqneot  oecanoace;.  When  bores  are  only  to  be  • 
few  fathoms  in  depth,  the  whole  operation  ii  performed 
by  manual  strength ;  but  when  a  deep  bort  of  any  con- 
sequence is  to  be  nnade,  a  set  of  lofty  triangles  of  wood 
is  placed  over  the  bore-bole,  with  a  pulley  at  top,  through 
which  a  rope  is  passed;  one  end  is  connected  with  a 
crane  or  windlnaa  at  dw  *ui&ce)  to  the  other  end,  en 
oMl  Iron  ring,  named  n  rmmer,  ia  ntiacbad}  by  thci* 
means  the  rod*  are  dnnm  «p  and  towered  down  with 

great  facility. 

In  r.iiijjlind,  pai'LlcuIai-!y  in  tin;  Newcastle  district, 
there  arc  professional  masicr-L>orers,  who  undertake  to 
put  down  bo!CH  lor  coal,  and  give  a  precise  journal  of 
the  strata  passed  through.  The  average  price  of  bor- 
ing in  England  and  Scotland,  where  no  uncommon  dif> 
ficnkineoocws  I*  >ia  ahiUing*  for  the  first  five  fiuhomai 
aadaa  iaeraaw  of  da  ahlll^go  each  Ihthom  Stu  avarf 
addMaail  tfa  hdmi^fU 


1st  s  fiithoms 
3d  5  do. 
Sd  5  do. 
4th  5  do. 


6s. 
13*. 
18s. 


SOFaihoaM. 


£1  10  0 

3  0  0 

4  10  O 
6  0  0 

£iS  O  0 


Tbeae  are  eecarienally  anaehed  to  the  rnda,  «•  after 

ricacrlbed.    There  are  also  keys  of  different  kinds  for 
supporting  the  rods,  and  unscrewing  them,  when  draw* 
VOL.XUL  PaavJ. 


In  this  manner  the  price  increases  regularly  with  the 

depth  ;  and  in  all  common  cases  the  master-borer  finds 
and  iipiiolds  thf  boring  rods,  but  there  .^re  instances 
where  the  price  is  considerably  higher  than  the  above 
rate. 

In  Scotland,  boring  fer  ooal  ia  aearealy  known  aa  a 

pTofeBsion,  bnt  there  ere  maater  slnkera  who  oecasian* 

ally  bore,  and  who  perform  tfif  operation  with  ncruracy. 

The  boring  tools  are  represented  lu  folate  CCCXC. 
Pig.  1.  in  prDgraaaifo  nnmbara)  iria. 

No.  1   The  brace  head. 
8.  Common  rod. 
8.  Double  bo»4od. 

4.  Common  chissel. 

5.  Indented  chissel. 
«.  Do. 

7.  Cross-mouthed  chtsaet. 

8.  Wimble. 

9.  Sludger. 

10.  Rounder. 

11.  Key  for  aappoiliog  tho  rods  at  the  naondi  of 

the  bore. 

IS.  Key  for  screwing  together  and  onacrairing 

the  rods. 

13.  Topit. 

14.  Bed  6. 

15.  Runner. 

Id.  Toogued  chimel. 

ir.  Rlffht-handed  eronMcrew. 

18.  Lef^  handed  do. 

19.  Finger  grip. 


Digitized  by  Google 


354 


The  mode  of  conducting  •  aenM  of  bores  in  explor- 
ing the  strata  for  coal,  is  next  to  be  explained. 

PtMe  CCCXC.  Fig.  3.  repreienti  •  diMrict  of  coum- 
tij,  in  whichi  ifter  a  regular  vatvejt  coci  atnti,  ind  the 

appearances  of  coal,  have  been  fouod,  having  an  evident 
dill  tu  tlic  &auiU,  as  repreaenled  in  the  Figure.  Ii>  ihis 
case,  a  convenient  spot  should  becboiten  upon  thi.  nor  li 
part  of  the  district  to  be  explored,  in  order  that  the  dtf- 
wrcnt  bores  maf  be  carried  aouihwards  in  the  Um  of 
dip;  Um  firtt  bM«  is  therefore  put  down  »t  Na  I, 
poee  to  the  depth  of  stxtf  yerdt.  lo  Ihn  depth  it  m 
probable  many  varieties  and  altcmaiiona  of  the  strata 
will  be  passed  through,  as  esLcmpliBed  in  the  sections  of 
the  strain ;  but  Tor  the  sake  of  perspicuity,  only  a  few 
strata  are  shewn  in  (he  fi){ure,  which  strata  arc  distinct- 
ly inserted  in  a  journal  as  to  their  quality  and  thickness^ 
aiuk  specimens  of  each  carefully  kept.  The  bore  No. 
I.  puses  through  the  strata  d,  c,  b,  a,  without  finding 
wof  coeL  And  as  In  proving  »  dinnct  with  e  rcgtibr 
eeriet  of  borettit  it  nope  eeoooinicel  to  do  eo  br  ueeiw 
of  bores  of  a  moderate  depth,  than  with  very  deep  onest 
which  arc  attended  with  great  expencc,  provided  there 
be  iia  particular  didiculiy  in  p.issiiig  tlirough  the  alluvial 
cover,  which  might  tender  a  iiuinber  of  bores  very  ex- 
pensive. Suppose  that,  in  the  first  instance,  bures  of 
•ixty  yards  deep  are  resolved  upon,  as  at  No.  i.  before 
mentioned,  and  that  the  dip  of  the  atrata  is  I  in  10,  the 
coosidcntion  then  Ot  et  wb»t  diatance  from  No.  1.  bore 
■outhward,  will  a  teeond  bore  at  the  nm«  depth  strike 
the  first  stratum  d,  found  at  Na  I.  ?  The  rule  is,  mul- 
tiply the  «!cp'.li  of  the  bore  by  the  dip,  vii.  6  )  by  lo  i;ive» 
fi  0  yji  i'-i,  wliich  is  the  distance  required.  In  this  man- 
ner the  bores  No.  3,  3,  4,  and  5,  aic  successively  placed, 
With  thib  particular  exception,  however*  tbtt  the  point 
of  aurface  where  the  firat  bore  la  put  dowa  mtut  be 
coowdered  es  the  point  of  level  to  which  the  top  of  ell 
the  other  bores  relate.  If  therefore  the  top  of  No.  3. 
bore  is  10  yards  higher  than  the  top  of  No.  1,  that  ad- 
ditional depth  must  be  added  to  the  bore  ere  it  can  be 
expected  to  reach  tiie  siratuui  d.  On  the  other  hand, 
if  the  top  of  any  succeeding  bore  is  under  the  level  of 
the  top  of  No.  1,  bore,  suppose  30  yard%  that  bore 
will  reach  the  upper  stratum  of  the  torowr  bore  at  a 
depth  less*  to  30  yard%  than  the  depth  calculated  from 
a  hotizohlkl luM  from  the  top  of  Na  I.  bore.  Ravines 
fieqiicritty  cut  ilic  strata  in  various  directions,  as  at  A, 
so  as  to  lay  l^c  strata  open  to  view;  and  if  these  are 
very  «let]>,  an  ad\aiit.Tge  maybe  gained  by  boring  there, 
and  proving  the  strata  to  a  conaiderable  extent  by  a  bore 
of  nioderate  depth.  In  alt  instances  where  a  series  of 
borea  are  caniod  on,  a  correct  and  diatioct  profile  of  the 
aorfaee  ought  to  be  made  lo  the  line  of  the  borei.  In 
No.  3.  a  coal  is  found  near  the  surface,  and  another  at  ihr 
bottomof  the  bore,  which  last  rests  upon  the  first  stra- 
tum found  in  the  1  i  i  l  No.  1.  The  bore  No.  2.  is 
continued  a  few  feet  farther,  until  it  is  decidedly  ascer- 
tained that  it  is  has  reached  the  stratum  d.  These  two 
bore*  have  thus  proved  the  Mraia  to  the  depth  of  130 
yarda.  No.  3.  bore  having  been  placed  according  to 
the  ntle  before  giveot  it  passes  through  two  coals  near 
the  aurface,  and  after  being  put  down  nearly  to  its  pro- 
posed dt  pth,  it  strikes  the  Stratum  A,  whiclt  is  the  upp<  r 
strnlutn  fuuncl  in  Nu.  2.  bore;  bui  as  a  cual  was  found 
in  No.  3,  under  the  stratum  A.  the  prool  is  rendered 
more  complete  by  continuing  the  bore  ihiough  that  coal. 
This  bore,  with  the  two  former,  proves  the  strata  to  the 
depth  of  180  yarda.  No.  4.  bore  having  been  ptaced  in 
the  aarae  maiiiier  aa  the  Ibnneri  a  coal  ia  fbvnd  a&ar 


passing  through  a  few  yards  of  the  alTAU,  and  t1\e  bore 
is  continued  downwards  until  the  t«0  GOalt  found  near 
the  aurfiice  in  No.  3*  have  been  paaaed  tbioagb.  Thi% 
with  the  three  fenner  borae*  aaeenaina  the  atrata  under 

examination  to  the  depth  of  340  yards,  «o  that  to  reach 
the  lower  stratum  a  of  No.  1.  the  bore  No.  ■♦  would  re- 
quire to  be  put  ilii'ivii  ;ri  i[ic  iaid  r.r-^)\i\  u;  2*0  yards. 
The  bore  No.  5.  being  placed  m  the  same  manner  as  the 
former,  a  coel  ia  found  within  a  few  yards  of  the  sur- 
iace ;  but,  after  reaching  the  depth  at  which  the  coal  at 
the  top  of  No.  4  bore  ahould  nave  been  iamid»  atmU 
altogether  different  occur.  In  this  cate  it  ia  aWMd  to 
^  on  with  the  bore  tenor  twenty  yards  farther  ihm  the 
intended  depth  of  the  bore,  to  ascertain  the  attemationfr 
of  the  strata.  In  some  cases  no  coals  of  any  value  will 
be  found,  as  in  the  present  example,  tlie  cause  of  which 
is,  that  a  slip  or  disiocaiioit  fi  of  the  strata  has  occurred* 
throwing  up  all  the  coalapaased  through  in  the  former 
bona*  and  that  of  auch  a  magnitude  that  the  atrata  A,  a, 
of  the  bore  No.  1.  ate  feund  inimedlately  after  perforat- 
ing the  slip  i  and  within  a  few  yards  of  the  surface,  iO 
place  of  being  found  at  the  depth  o(  iOO  yards,  aa  wooW 
have  been  the  case  had  the  strata  continued  at  the  regu- 
lar dip  of  I  m  10,  and  no  dislocation  had  taken  place. 
Since  dikeav  alips,  hitches,  and  troubles  of  every  kind 
and  degree,  as  formerly  meationed,  occur  in  coal-fields, 
examples  of  which  are  given  in  tike  preceding  part  of 
thia  treatise,  it  wiU  euily  be  aeeoi  by  aa  inapactioii  of 
these  figures,  what  dUBcoltie*  may  occur  in  boring  • 
coal-field  w'hic:h  is  much  disi  n  .I'c;!  jh  !  'a  uubli;  !.  Some 
coal-fields  are  so  intersected  viiiii  uicac  as  to  bewilder 
llic  ideas  even  of  the  oldest  and  most  experienced  mi- 
ners i  for  instance,  since  slips  are  of  every  magnitude* 
aa  teparding  the  extent  or  distance  the  particular  strata 
are  Mpaiated  in  a  vertical  directifla*  it  not  unCrequentlg; 
htippena  that  n  lower  coal  ia  tfaroirn  upon  one  imb  of  « 
slip,  directly  opposite  to  an  upper  coal  sittuted  upon  the 
ntlier  side  of  it;  so  that  if  the  two  coals  are  of  the  same 
thickness,  erroneous  conclUMOns  are  most  itiaL'v  Tim.ly 
formed,  and  misukes  with  the  most  cautious  witi  take 
place.  Very  many  instances  might  be  given  of  these 
anomalies  found  in  the  practice  of  mining,  but  it  would 
be  endless  to  eluddaM  tbem  1^  figurea.  In  the  exam- 
ple given  of  a  progreiaife  eat  «  betea*  It  ia  evideBt 
that  the  first  coal  likely  to  be  found  to  the  loatbiraTd  of 
No.  5.  bore,  and  in  the  lu  w  t  :nl-field  formed  by  the  up- 
throw slip,  will  be  that  lourid  in  the  bottom  of  Na.  2. 
bore  ;  and  if  so,  there  is  reason  to  conclude  that  all  the 
other  superincumbent  coals  wiU  be  found  in  succession 
aoutbwaiv*  excepting  some  ^reat  dislocation  or  off  cut 
of  the  atrata  takaa  place  to  wierrupt  tbeir  regularity. 
Caution  mu«t  alao  be  obaerved,  in  approaching  primitive 
ur  '-.ec-fjTularr  rocks,  it  heirii;  fovii;(l,  as  before  mentioned* 
auii  their  accutiip^Mj)  n.^  strata  flatten  in  the 
line  of  dip  towards  these  r  ;  k  ,  form  a  trough  or  bason, 
from  which  they  rise  suddenly,  and  form  edge  or  half 
edge  strata  upon  the  face  of  those  rocks. 

If  a  line  of  borea  ia  lo  ho  conducted  from  the  dip  of 
the  atiau  towanh  the  viae  ee  direction  of  the  caep*  tha 
same  rules  hold  as  to  the  placing  the  borea  at  the  proper 
distances  from  each  other,  according  to  the  dip  or  the 
angle  of  inclination  made  by  the  atrata  witti  the  horiz'-n  ; 
with  this  correction,  that  the  bores  aie  placed  sosue 
yards  nearer  each  other  than  the  distance  resulting  by 
multipl3nng  the  dip  by  the  depth  of  tha  bore*  in  order 
not  to  overstep  the  last  strata  paaaed  tbvuugh  hathepMi^ 
ceding  bore  i  for  if  any  of  the  strata  are  overaieppcdl* 
aevenl  ef  ibeai  vill  not  appear  ia  the  journal,  and  n  vn« 
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laable  coil  mty  be  in  these  ttrtta  which  have  escaped 
being  bored  through.  The  general  nile  in  this  euM  it 
IB  place  each  succcaaife  bora  ao  that  the  firat  of  ilia  atnta 
paned  through  ahall  be  the  lait  which  erere  paaaed  io 
(he  bore  imcncdhr  ly  prccr riing.  The  Iwres  No.  4,  3, 
and  2,  elucidate  this  puiici^ie  in  boring  from  the  dip  to 
the  crop;  but  suppose  thai  the  bore  No.  2.  had  only  gone 
(0  the  depth  of  the  stratum  /,  and  that  the  bore  No.  i. 
««a  put  down  io  the  poaitioo  as  marked  in  the  Figure,  io 
«lua  caae  the  atratvn  e»  with  the  coal  iniinediately  below 
U,  weuM  be  overateippcd«  sooe  ef  the  berea  weoM  paaa 
Hiioiigfa  them;  of  course  thef  would  not  appear  io 
the  journal,  and  the  existence  of  that  coel  wotild  be 
unkDown. 

Having  desct-ibetl  the  mode  presently  practised  in 
bofing  itt  the  crop  and  dipiinccl  ciri.  c;  loit,  v.iiLii:  tlic 
dip  is  known  before  the  boring  is  commenced,  the  next 
openMion  to  be  deecilbed  ia  the  proof  bores  in  the  line 
ef  bearisf  t  wbkb  ere  neccaeaiy  in  piwiag  a  ceeJ>fieM  in 
a  district  where  coal*  were  not  hnown  to  esiat  beftm. 
Tl»e  line  of  bearing  beini^  at  right  angles  to  the  line  of 
dip  atMi  crop,  let  it  be  supposed  that  these  bores  are  to 
bo  put  down  at  ri[;hi  .iiik'l' :^  to  tuo  bore  No.  4.  at  the 
disuince  of  four  to  six  hundred  yards;  the  on*  on  tne 
%vc&t,  the  other  on  the  east  side.  (Plate  CCCXC.  Fig. 
3.)  After  making  the  rettQiaiie  allewafice  for  the  dift'er- 
cDce  of  level  betwixt  the  top  of  theae  bores  and  No.  4. 
boi«k  the  two  cothi  fimnd  is  the  botmm  el  No>  4.  ought 
le  be  limiHl  at  the  seme  depth  in  each  of  the  bores  put 
down  in  the  line  of  bearing  if  the  strata  are  iyir  g  r  egu- 
lar and  free  from  dislocations  ;  having,  however  ihis  cor- 
cectiuii  in  view,  that  as  all  coal  lu  [ris  are  bason-shapedi 
and  of  very  various  msgiuludes,  the  abaolule  line  of 
Je?el  along  any  bed  of  strata  deflects  either  inwards  or 
outwanU  from  the  l»e  of  beariogt  wlucb  ia  at  right  an- 
glee  to  the  Ibie  of  tHp  and  «npi  aad»  thereforoi  refer- 
ring to  the  shape  of  coal-Belda  fonaerlf  dlaeoaaed,  it 
will  be  seen  that  borea  pot  down  io  a  proper  bason- 
formed  field,  in  the  line  of  bearing,  will  strike  the  coals 
sought  after  sooner  than  calculated  upon;  and,  in  the 
case  of  the  form  being  an  inverted  bason,  the  coals  will 
will  be  deeper  than  calculated;  in  large  basons  this  dif. 
fefencc  in  the  line  of  bearing  will  not  be  much  when  at 
«  moderate  diatanoe  from  the  dip4iore,  but  ina  aaaall  ba* 
son  the  difference  will  be  feand  cwnalderable,  Ibr  this  Tcr; 

evident  c-jw-c  llu;  if  Ihc  bsson  i<<  nnt  hrf:'ker-  l?y  (lisloc:;- 
lions  of  tht  aUuU,  all  il-c  cuaU  crop  or  cutiic  lu  day  tn 
the  line  ol  bearing.  Having  these  corrections  in  view, 
if  the  coals  are  found  at  a  depth  corresponding  to  the 
calculations  made  (rvm  practical  data,  it  may  be  con- 
cluded that  the  coala  ere  IjiBK  in  that  fieidf  ao  liw  aa 
proved,  fair  and  regolwrj  bmlT  these  heeee  reqeire  to 
be  put  down  to  e  much  greater  depth  than  was  calcu- 
latcd  upon  before  striking  the  coals  found  in  the  bottom 
of  N  ^  t  I  I'lC"-  >  ,i!s  are  found  much  sooner  than 
w«»  expected,  it  may  be  then  concluded  that  a  ttlip  or 
dislocation  of  the  strata  exists  betwixt  the  two  bores, 
tlirowing  down  the  etraia  in  the  first  instance,  or  throw- 
ingtbem  up  In  the  eeeeod.  Under  aiieh  cireiimstencee 
a  few  additional  bore«  wilt  be  reqain^  10  «eBertai»  the 
coal-field  still  farther,  and  the  line  or  dtreetloft  of  the 
blip,  particularly  if  tl.e  [lisdocatiun  is  of  considerable 
msgnitudc.  The  position  of  such  bores  can  only  be  de- 
termined on  by  weighing  every  circunisiance  which 
may  occur  while  the  operation  oi  boring  is  carrying  for* 
ward. 

If  is  pMceedii^  with  •  aeries  of  boree  where  the  line 
4>f  dip  1»  Ml  kuDwai  nor  conaequently  the  fine  of  beir>' 


ing,  it  is  an  important  and  primary  poiiit  to  aacertam 
this, not  only  as  regarding  the  idtudon  of  tbe  COOl-fiold, 
but  how  it  mngea  within  an  estate  or  patticvlw  pnpei^* 
The  mode  practised  is  by  putting  down  three  bores  in 

the  following  posifion,  Su|.pnsc  a  borr  Vo.  1,  (Fig.  3. 
Plate  CCCXC)  put  duwn,  wliicli  iciLiici  h  coai  at  the 
litji'li  rj|  50  yards,  at  the  distance  of  300  yards  a  place 
is  marked  for  No.  S.  bore  at  B,  and  a  place  for  No.  9. 
bote  at  C,  equkOatant  from  No.  1 .  and  No.  t.,  ao  that  tbe 
bores  are  placed  at  the  angles  of  ao  eqnilalcral  triangle ; 
tiien  suppose  the  bores  No^  S.  and  i.  to  be  ptit  down, 
imd  that  the  coal  is  foood  in  No.  t.  at  the  depth  of  90 
yards,  and  in  No.  S.  at  the  depth  of  44  yards ;  from  this 
it  is  ev  i;!(_iit  that  neither  of  the  lir>es  AB,  BC,  or  CA, 
arc  in  ilic  line  of  levtl,  whicl)  in  short  distances,  as  be- 
tore  mentioned,  approximates  to  the  line  of  bearing, 
particularly  in  coeis  which  have  a  very  moderate  dip. 
As  No.  I .  is  the  deepest  of  the  three  bores,  and  No.  3. 
the  nest  in  depth,  this  shews  ihet  tbe  line  AC  is  nearer 
the  line  of  lew  el,  than  either  the  iinea  AB  or  BC.  The 
question  therefore  is,  at  what  distance  upon  the  protract* 
ed  line  fiC,  is  the  poitit  at  which,  if  a  bore  were  put 

down,  it  would   rr-arh  the  CObI  at  lli.j   SJirjc  rirpth  a»  at 

No.  I.  viz.  at  so  yards.  It  is  thus  leaolverl:  as  U  yards 
the  difl'erence  of  depth  betwixt  the  bores  No.  3.  and  No. 
3.  is  to  300  yards  the  distance  betwixt  them,  so  is  20  the 
difference  of  depth  betwixt  No.  1.  and  No.  3.  to  the 
proportion  mevltiag,  which  ia  4M  yards,  1  bat,  • 
inches ;  this  distance,  meesnred  from  No.  t.  reachee  to 

the  I)  r>)i  the  pro'.rac'cd  line  J*A',  at  which  point 

D,  ilic  cu,l[  ',v,ll  Ijr.  fL^uiid  -ji  5':'  y.snts  deep,  as  at  A; 
hence  tin:  luu:  AD  is  the  :ruc  li  v.l  line  of  the  coal  or 
strata.  A  line  drawn  at  right  angles  to  AD,  such  a» 
BF,  is  the  true  dip  line  of  tbe  coal.  In  this  example, 
the  dip,  in  tbe  miller's  language,  is  I  in  14^,  that  is,  in 
each  distanoe  «f  14#  fiMt,  menored  ahwg  the  lino 
from  li  to  P,  the  coal  ia  found  one  yard  deeper.  Hence 
a  calculation  is  easily  nnade  at  what  depth  the  coal  would 
be  found  at  any  point  of  distance  from  B,  along  the  pro- 
tracted line  EG,  viz.  by  dividing  the  given  length  by  the 
dip.  If  the  distance  from  0  to  G  in  the  line  of  dip  is 
455  yards,  this,  divided  by  Ui  the  dip,  gives  30  yardSi 
which,  added  to  30  yards,  the  depth  of  No.  1.  gives  M 
yards  for  tbe  depth  at  which  the  coaj  would  be  Imind  at  O. 
As  any  line  drawn  at  right  angles  to  the  line  of  level 
AD,  is  the  line  of  dip,  so  any  linr  drawn  parallel  to  AU 
li  a  level  line.  Hence,  if  Irom  No.  3.  bore,  a  line  CR 
is  drawn  parallel  to  AD,  the  coal  at  the  point  K  will  be 
found  upon  a  level  with  the  coal  at  C,  viz.  at  44  yard*. 
The  1  111  t  E  may,  however,  be  fotind  on  a  level  with 
Na  3.  by  a  rule  of  proporlian  aimtlar  to  the  former, 
Tin.  as  SO  yards  the  diflVtrenee  ef  depth  betwixt  No.  1. 
and  No.  3.  so  is  300  yards  the  distance  betwixt  them,  to 
Uyardsthe  difference  of  depth  betwixt  No.  3.  and  No. 
3.  the  pri  jmrii  111  rcsultiri)^  is  210  yards  ;  which  (li-itance, 
measured  from  ti,  is  touiul  to  be  at  E.  Had  this  pro- 
portion been  first  tried,  then  A  D  drawn  pirallcl  to  EC 
would  have  given  the  point  U,  upon  the  protracted  line 
BC,  where  the  coal  would  be  found  on  a  level  with  the 
coal  It  the  print  A.  In  this  example,  the  anrfaee  ia  aup* 
posed  to  be  level ;  hot  as  this  Is  seldom  the  case,  the  re- 
lative situation  nf  the  bores  at  the  surface  wiih  each 
other  must  be  accurately  ascertained.  If  No.  I  is  situ- 
ated higher  than  either  No.  3.  or  No.  3.  the  difference 
of  altitude  roust  be  added  to  each  bore,  so  as  they  may 
be  equal  to  No.  1.  which  correction  brings  them  to  the 
tame  horimntal.  plane,  and  then  the  projeelion  and  cal* 
ctdailMW  are  made  n  before  exempniledi  It  is  bj  thb 
y  y» 
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iheoi'cm  fur  fiiiJiiig  ihc  line  and  dijj  oi  level,  that  the 
most  eligihic  spot  in  a  coal-field  or  coal  properly  can  be 
selected ;  where,  by  sinking  a  pit,  the  coal,  under  til  ctr- 
Cuin»(anccs,  can  be  wrought  to  the  greatest  sul««lUkge| 
paitievlariy  m  to  the  dnioig*  of  the  coal«field. 

Tlie  process  «f  boringi  m  before  deecrPicd,  h  the 
same  which  has  beco  long  practised,  and  which  is  In 
common  use  at  present.  A  new  mode  was  invented  si>d 
brouf^ht  forward  under  letters  patent,  some  years  ago,  by 
Mr.  James  iiyan,  from  Ireland.  The  principie  i»  very 
ingenious,  and  it  is  this.  The  common  boring  rods  arc 
Uie  same  as  before  described  ;  but,  in  place  of  cliisseis, 
a  forked  cutting-tool  is  used,  in  the  same  way  as  formerly 
described  in  we  process  of  beiings  b<it»  in  place  of  tbo 
stnu  passed  through  being  comminuted  or  ground  to 
powder,  a  core  or  cylinder  of  the  strata  is  formed;  and 
as  soon  as  the  boring  bit  has  advanced  as  deep  as  the 
shoulder  of  the  fork,  the  rodsji  '-  u:  j*n  up,  and  a  pair 
of  nippers  substituted;  these  m  izc  the  core,  break  it 
off}  and  bring  it  up.  In  this  inanner  the  boring  proceeds 
tbrougb  tbe  strata  to  tlie  required  depth,  and  each  piece 
of  core  brought  up,  is  laid  in  a  borimnul  direclloei^cach 
piece  regularly  joining  tbe  preceding  one  at  the  line  of 
fracture ;  by  this  means,  a  true  section  of  the  strata 
bored  through,  with  tbe  coals  found,  is  as  distinctly  seen 
as  if  a  pit  had  been  sunk  through  them.  Besides 
which,  the  dip  or  declivity  of  the  strata  is  also  ascertain- 
ed.  It  is  said  that  tbe  true  line  of  dip  can  alaobe  found 
during  the  process  of  putlinf  down  a  single  bOMt  but  It 
is  apprehended  that  the  aeeufiqr  of  tbe  result  eeoDot 
be  depended  on. 

Mr.  Ryan  made  every  proper  exertion  to  bring  his 
ingenious  mode  of  boring-  tni'j  practice;  a  mode,  llic 
result  of  which  wa?  m  =,at:- lacfoi  > ,  leaving  no  ambi- 
guity as  to  the  strata  passed  through,  and  particularly 
as  to  tlietMekness  and  quality  of  coals,  in  ascertaining 
which  so  greet  mistakes  liave  aafortunaielj  talten  place* 
because  of  tbe  new  phm  tbe  etimta  md  ceels  in  tbar  na* 
tiiral  compact  state  are  laid  upon  the  surface  of  the 
I, round.  But  highly  satisfactory  as  this  is,  the  plan  has 
not  succeeded,  and  is  not  yet  known  in  common  prac- 
tice. Several  eminent  coal  proprietors  patronised  Mr. 
Ryan,  and  gave  his  process  a  fair  trial ;  the  bores  were 
not  deep,  but,  so  far  as  executed,  they  were  satisfactory. 
The  imprearion  which  the  public  has  at  present  regard- 
ing this  mode  of  borii^  is»  that  it  is  very  expensive,  and 
-  iwt  practicable  in  deep  bores.  It  is,  however,  but  too 
well  known,  how  much  mankind  are  attached  to  old 
plans,  strongly  pt-ejudiccd  against  new  ones,  and  that  it 
is  no  easy  matter  to  chani^c  jjarticular  habits  ;  this  may 
have  operated  against  Mr.  RyanS  invention,  and  have 
prevented  success  sltending  it.  'J'hc  liure-boles  formed 
bjr  the  boring-lMts  are  Isrgcr  than  those  in  coiQaUMi  use, 
in  order  that  the  core  ma^be  about  9  or  4  inches  diameter, 
and  Mr.  Ryan  proposed  by  this  plan  to  bore  holes  of  more 
than  one  loot  in  diameter,  to  ventilate  coal-mines,  but  it 
i«  supposed  this  did  not  succeed,  or  that  the  expense 
rendered  it  no  saving.  It  is  understood,  however,  that 
by  this  process,  with  boring-bits  snd  wimbles  of  large 
««e»  alluvial  cover  mixed  with  gravel  and  bouMer  stones 
hss  been  passed  through,  where  the  eld  plans  did  not 
succeed  ;  and  this  kind  of  eover  Is  the  most  iHficultto 
bore  through  of  any. 

As  borint;  for  coal  is  always  carried  on  in  a  line  per- 
pendicular to  the  plane  of  the  horizon,  and  as  roals  and 
their  jccom ;:iaiiyinj>  strata,  lie  at  cvrry  viruni':  'nigle  of 
inclination  to  that  plane,  from  nearly  horiaontal  to  the 
pMrpemfiGiilar  Unoi  it  molts  that  tbe  tUchnese  of  the 


ilralj,  or  ui  any  cual  uoicil  llirough,  :l  Iwiil';  ..:  jM'eat 
angle  with  the  horizon,  will  measure  ronHidi-rabiy  more 
than  what  they  absolutely  are,  because  the  true  tbick- 
nesa  «f  Mf  itntom  or  coal  is  only  obtaloid  bf  taking 
thn  meiiiwsnt  at  right  aogles  to  the  pisne  upon  which 
each  stiatttm  or  coal  rests  ?  for  example,  in  boring 
through  the  flat-lying  coal,  Plate  CCCXC.  Fig.  4.  the 
difference  betwixt  the  line  passing  through  it,  per- 
pendicular to  the  horizon,  and  that  which  Is  at  right 
angles  to  the  plane  on  which  it  rests,  is  so  trifling  as 
need  not  be  noticed  ;  but  this  difference  betwixt  the 
two  perpendiculars,  increasea  with  tbe  enlargement  of 
the  angle  formed  with  the  ImriBon  so  that  in  Fig.  s. 
the  thickness  of  the  eoal^  as  aaeert^ned  bf  boring,  la 
tbe  dislsnce  a,  6,  wheress  the  aheohite  thSeknesa  or  the 
Coal  is  the  distance  c  rhm  is,  a  line  perpendicular  to 
the  plane  on  •wliich  Uic  cual  rests.  In  this  example,  the 
measurement  of  the  coal  by  (  01111,;,  1?  16  Icci,  where- 
as its  absolute  thickness,  r,  is  exactly  six  feet,  pro- 
ducing an  error  of  10  feet.  From  these  circumsteaeeSt' 
it  is  not  the  practice  to  aseartafai  a  coal-fiehl  oemposed 
of  edge  coals,  by  boring,  becanee  being  neerif  ▼eitjcsl* 
very  few  of  the  strata  would  be  passed  through,  even 
with  a  deep  bore ;  therefore,  when  edge  coals  are  not 
laid  open  to  view  in  a  ravine  where  the  allurial  cover 
is  removed,  it  is  the  practice,  if  tbe  cover  is  not  thick, 
to  cut  a  trench  through  it  at  right  angle*  to  the  Ime  of 
beering  of  the  strata,  and  as  edge  coals  lie  generally  at 
a  siHwt  dktance  from  each  other*  a  trench  of  two  bun- 
drad  fnrda  in  length  will  dlscevnr  nearif  that  tfakk« 
ness  of  the  strata  $  bur  if  the  cover  is  too  tidck  for  cut- 
tirii;  a  ireucU  to  the  rock  head,  the  plan  is,  to  sink  a  pit 
a  few  (aOiorns  into  the  rock,  from  the  bottom  of  which 
tw  0  iiniic  t  urf  carried  in  a  Icvl I  tlirr-r tion,  at  right  angles 
to  the  line  of  bearing,  the  one  to  the  rise,  the  other  to 
the  dip  of  the  strau.  By  this  plan,  the  thickness  and 
quali^  of  tbe  coats  will  be  aoevratei/  ascertained.  Fig. 
«.  shews  tbe  pfatn  of  proceeding  with  edge  toals,  a,  a, 
are  the  edge  coals,  h  the  pi^  r»  the  mioes  whieb  in* 
ttrsect  the  strata. 

With  regard  to  searching  f:  r  n  nl  in  what  is  termed 
by  Werner  the  second  coal  formation,  composed  of  the 
newest  floetz  trap  rocks,  it  is  atietuled  with  more  dilfi* 
culties  then  are  found  in  any  other  of  the  coat>fields. 
In  tMs  fermadon  the  eoals  are  found  of  uncommon 
thleknessi  In  seme  kwtaneea  loo  foci,  the  prevailing 
strata  above  tbe  coals,  are  vtrioas  sltematrng  beds  of 
soft  slate  clay  having  very  little  teimrity,  with  some- 
times a  few  beds  of  sandstone  ;  and  over  these,  next 
the  surface,  thick  beds  of  greenstone  ;  which,  where 
dislocations  of  the  strata  have  taken  place,  form  high 
preeipiious  clifr<>,  such  as  greenstone  precipices  always 
■ssnme.  Tt>e  coals  found  fai  these  fields  do  net  extend 
over  a  great  dietrkt  of  country;  in  some  Inalanees  they 
do  not  extend  to  a  mile  in  length,  the  coals  lie  irregularly, 
and  in  a  short  distance  vary  from  lying  moderately  flat 
to  very  steep. 

Coal-iields  of  this  singular  kind  have  been  found 
more  by  accident  than  from  regular  surveys  and  mt 
nute  searching,  for  this  reason,  thst  the  mssses  oT 
greenstone  present  such  an  unfovoarabfe  eppearancCi  md 

so  forbidding,  thst  trials  by  boring  would  scarcely  be 
recommended  by  a  mineral  surveyor,  particularly  as 
limestone  is  more  frequently  found  under  very  thick 
beds  of  greenstone  than  coal,  with  this  difTcrencc,  how- 
ever, that  the  strata  ai  rompanying  limestone  in  such 
cases,  are  stronger  and  more  compact.  If,  in  such 
taslMiMSf  no  vestigos  of  end  cn  be  fovndi  whtro  the 
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alluvial  cover  can  lie  cui  Uiiougii  near  lliu  ciup  of  ibc 
coal,  tbe  next  su  n  to  bore  bcyoixl  the  ctlge  of  the 
grcciMto««|  aod  alao  to  search  lor  the  softer  strata  ly- 
ing under  mf  dF  the  greeostone  clifl^  wKich  when 
foiiodi  •  bore  vmf  b«  put  dewD  toaof  loqaiiite  deptli 
Io  aecertild  the  etretei  aad  IT  eoole  en  ibi»dl  thei«»  k 
ie  pteteblo  tbef  will  be  found  uader  tbe  greeaetea'e  ia 
tbe  fiat  part  of  the  country,  which  also  must  be  ascer- 
tained by  boring.  If  coal  ia  found  in  one  place,  its  dip, 
line  of  bearing,  and  extent,  require  to  be  found  accord- 
inij  to  the  process  before  described.  These  uncommon 
beds  of  coal  are  of  various  quality,  some  parts  of  ihcm 
being  heidt  olheta  soft,  of  a  rich  caking  quality  ;  but  by 
far  the  greateat  pan  ia  of  an  inferior  luoil«  hatiog  aul- 
^ur  contdned  whh  h,  and  yields,  when  burnt,  aihes 

of  a  dark  r[':l'.l:'-ih  brown  rnlcur,  \'.liit!i  is  'jn-  of  t'lc  pc- 
cuhar  cjmr;acier!i  ot  uiti  :iul(>iiuvou  >  cuals.  bach  cuals 
arc  very  hablc  to  sponiancuus  igninon, after  baiog opOD* 
cd  up  aiid  wrought  for  some  time. 

Glancs  coul,  which  is  the  Uhid  coal  of  Scotland,  and 
4he  atooe  coal  of  Wakiiia  aoinetiaMa  kmtA  alicrnatii^ 
with  the  other  kiada  of  ooal ;  at  other  tinu«i  the  eoaa* 
mon  coals  pass  into  this  kind;  it  is,  hotvever,  more 
commonly  lound  in  Scotland,  where  greenstone  abounds 
Jb  the  strata,  and  is  very  abundant  in  Ireland. 

No  rules  can  be  laid  down  for  aearchiag  a  district  for 
this  coal}  bade  of  it  have  gaDenl^  heoii.miad  bf  acci- 
dent. 

For  particular  information  regarding  tlM  diftroat 
kinda  of  coal.    (See  the  Article  CoALi) 

Bovey  coal,  bting  wood,  or  great  eoUootSoM  of  treet 
foiiud  ill  ihf  aiti:vioI  cover,  semi-mineratized,  arj>t  ly- 
ing iieany  iioiiiunui,  it  cannot,  in  »trict  nuncia.uj^i- 
cal  language,  be  named  coal,  though  some  of  it  ia  so 
like  coal,  as  to  be  termed  brown  coal.  The  only  am- 
aiderable  extent  of  thia  kind  of  coal  which  has  been 
SamAt  and  continuoa  ta  ba  wfaught  io  Gkoat  Britain 
aa  finol*  k  aaer  Baeier  to.  Ooveoahlre.  Aa  ite  esiaienee 
in  any  district  of  country  cannot  he  traced  by  analogy, 
aa  co«ls  can  be,  from  a  regular  seiies  of  rocks,  no  rules 
can  he  given  as  to  searching  for  it;  and  it  is  appre- 
hended that  this  kind  of  ligneous  deposit  is  but  spar- 
ingly scattered  over  the  globe.  It  is  found  in  Europe, 
in  the  dtatriota  of  Germany,  Denmark,  Prttttta,  Italy, 
Otccnlaiidt  and  the  Faroe  Islsnds ;  and  probably  oxiata 
to  other  qoartera  of  tbe  globe.  Tbe  dnft-taood  which 
iNtt  greatly  accumulated,  and  continoes  to  aceomulate, 
alcng  the  sides  (if  -i  nnc  of  the  great  rivers  of  America, 
will,  it  18  very  piojable,  at  no  very  distant  period,  be 
covered  with  alluvial  soil,  and  he  converted  into  bovey 
coal.  From  this  view  of  its  geographical  position,  it  ia 
more  likelf  to  be  fbnnd  in  the  recent  than  to  llie  old  9.U 
lovial  cover}  md  mote  probably  oat  vciy  diataut  from 
tbe  line  of  junction  beiwlxt  ttiena,  where  the  rising 

crovind=.  poirii  o'lt  to  the  eye  great  districts  of  cuuutry, 
which  very  evidently  were  occupied  by  water  previous 
«o  the  extensive  di-i  i  u  ts  of  rich  altovial  hods  being 
lamed  by  deposits  from  the  livertt. 

b  enrveying  a  district  for  coal,  both  lime  and  iron- 
alonea  may  discovered.  In  aome  toatanoee,  lime- 
aieno  Csmia  tbe  roof  of  ooal,  but  to  the  eilenelvc  ooal 
district*,  the  thick  and  valuable  beds  of  limestone  are 
found  in  the  lower  scries  of  the  strata,  under  all  the 
main  beds  of  coal.  Limestone  being  very  hard,  and  not 
oasily  decomposed,  frequently  crops  or  basset*  out  to 
•dagr*  bnoe  man  line  locka  have  bc«n  diacovatad  bf 


sui  vc>uitj  the  surface  than  by  ai  y  expensive  process  of 
boring. 

In  searching  for  ironstone,  it  is  frequently  found  ex- 
poaed  to  view  in  the  broken  ground ;  but  if  this  is  iwt 
tbe  caae,  nometoua  small  pite  ouiat  be  aunk  along  the 
Aatrkc  under  aurvey,  and  a  aeiiea  of  boree  ptit  down  iC 
necessary.  Few  fields  of  iroostone  have  been  fitted  to 
a  great  depth,  and  drained  with  machinery.  Tbe  great* 
cr  part  of  the  ironstone  mines  in  Great  Britain  are  either 
wrought  level  free,  or  are  drained  and  wrought  in  con- 
nection with  coal  mines  iii  the  same  stratification. 

Having  thiu  described  tbe  position  of  coal  in  a  goo- 
logical  point  oC  viewt  partkolafljr  its  relation  to  the 
other  strata  con^oitog  tlw  npper  part  of  tbe  globe ;  end 
having  also  itatflid  the  ntoda  of  atlimaT  cover  wbieb  rest 

upon  it,  the  dislocations  incident  to  the  s'l  a  a,  the  changes 
jn  the  beds  of  coal  termed  troubles,  the  inudo  of  survey- 
ing a  country  for  coal,  the  process  of  boring  for  it,  and 
asertaining  the  different  strata,  the  next  departmcnl  of 
mining  to  be  described  ia,  the  manner  pursued  to  ren- 
der a  coal  wochable  t  iae«ed  the  fitting  or  winntog  of  a 
coal. 

If  a  coal,  or  a  number  of  coals,  are  found  to  exist  in 
a  coal  field,  the  first  obstacle  which  prevents  a  pit's  be- 
ing sunk  to  any  considerable  depth  is  water,  which  is 
generally  found  in  great  quantity,  particukrly  in  tbe 
first  opening  of  a  coal-field,  (if  the  pit  is  sunk  near  the 
crop,)  which  water,  whether  fouod  io  pita  of  very  mo> 
deiato  or  vcr}*  great  deptha,  ptoeeoda  from  the  aorfbee 
of  the  earth,  tboogb  a  eontrafy  opinioa  waa  once  iwld{ 
It  being  evident  and  eerlain,  that  the  soaree  of  all  wa- 
ter fonial  lit  nili^cii  i5  r2tn,  which  percolates  through 
the  alluvial  cover,  excepting  in  those  cases  when  coals 
are  wrought  under  the  waters  of  the  ocean  ;  for,  it  was 
shewn  in  the  vertical  section  of  the  strau,  that  every 
atratum,  however  deep  it  may  be  from  the  surface  to 
any  one  plaoa  of  a  coal-iieldt  always  rises  till  it  qmom 
the  allttwal  covert  comes  to  day^  or  crops  out,  as  It  to 
termed,  excepting  it  is  met  by  a  slip  or  dislocation  of 
the  strata.  If  the  crops  of  the  strata  are  covered  with 
alluvial  matter  containing  water,  such  as  gravel,  quick 
sand,  or  any  kind  of  toil  pervious  to  water,  this  water 
will  percolate  through  the  pores,  fissures,  and  beds  of 
the  strata,  aod  force  its  way  into  that  place  of  the  pit 
or  mine  where  the  lateral  resistance  i;>  ukcn  away>  If 
the  strata  crop  out  into  beds  of  rivers,  this  circttmaianeo 
produces,  ill  general,  an  vncommoD  growth  of  warer  in 
the  coal  and  .Tdjoining  strata. 

From  the  circumstance  ol  the  water  being  so  abundant 
in  coal  fields,  and  presenting  such  an  obstacle  to  the 
opcration^i  ol  the  miner,  coal-fields  are  divided  into  two 
kinds,  viz. 

1.  L,«vel  free  coal, 

3.  Coal  not  level  free. 

The  level  of  the  surface  of  the  ocean  beint*  the  low- 
est point  for  drainage  upon  the  surikce  of  the  globe, 
all  coals  and  strata  situated  at  a  higher  level  than  this 
surface  physically  level  free;  and  ali  coals  and  stra- 
ta situated  under  that  line  are  physically  not  level  free. 
Therefore,  in  a  general  poiot  of  view,  tbe  surface  of  the 
ocean  is  strictly  tlie  Ibio.  which  divides  theee  perttoaa  of 
coal-fieida  wbleb  are  tovel  frae»-from  those  wMcb  ana 
not  level  free. 

Though  this  definition  is  true  in  a  philosophical  point 
of  view,  many  coal-fields,  though  level  free,  are  situated 
•I  anch  a-diataoco  from  the  ahorea  of  the  oceaOf  or  ansa 
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of  the  wtM,  thit  the  expeiKe  eP  brtegfalg  up  a  level  or 

mine  vrould  be  so  grcai  as  to  icticler  such  so  operation 
out  of  the  question  ;  and  therefore,  in  the  pianicc  of 
mining,  if  a  coal-field,  or  portion  of  it,  is  so  situated 
above  the  surface  of  the  ocean,  that  a  level  can  be  car- 
ried  either  from  that  point,  or  from  any  hollow  ground 
inland,  till  it  ioiaraecta  tho  coal»  aoch  field  of  coal,  aita- 
ated  above  the  point  of  inierseetkn,  ia  termed  a  level 

free  coal ;  whereas  if  a  coal-ficid,  though  situated  above 
the  level  of  the  ocean,  cannot,  on  account  of  the  ex- 
pence,  be  drained  by  a  level  or  mint-,  hui  by  mnrhinery, 
«uch  coal-iicid,  or  portion  of  a  coal-field,  so  drained,  is, 
in  ibe  miner's  iMlgOsge^  Umud  not  Icffcl  fFBOi  Ihoagh 
it  ia  pbyaically  to. 

frm  theae  princlplcit  k  it  obvhiia  that  all  coala  and 
mmaraUi  altaated  under  the  level  of  the  ocean  muat  of 
neecasity  be  drained  by  machinery  t  and  that  all  coals 
situated  above  that  level  may  be  either  wrought  level 
free,  or  by  machinery,  as  may  be  thought  most  expe- 
dient. 'I'his  expediency  is  a  matter  of  calculation  ;  viz. 
whetlter,  in  draining  a  given  area  of  coel-ficld,  the  esti- 
tnatcd  cxpencc  of  driving  the  level,  and  upboldiof  the 
aame  in  repair^  ia  leaa  Uian  the  estimated  espenoe  of 
erecting  an  engine  whh  all  itt  sppendigea,  ukmg  into 

calculation  the  annual  cuptMirc  ni  working  ai;i'.  iipiiold- 
ing  the  same;  to  which  mun  also  be  jdded.  ^  ^yni  for 
contingenn i; 3 .  It  must  also  In-  c onsMliTcii,  thm  i;it-  le- 
vel is  constantly  effectual  in  its  operation,  and  is  itot  af- 
fected by  additional  feeders  of  water ;  whereas  each  ad- 
diUeoal  feeder  of  water  to  an  engine  alwaya  produceaan 
addiiiooal  expence ;  besideti  (ho  en^ac  wcara  oat|  and 
mutt  be  renewed,  or.  If  told  at  aaif  umo,  doea  not  to  pi- 
neral  bring  oiie>tbird  of  the  first  cost.  In  these  calctna- 
tions  must  be  con9idcr(  1  ihc  time  required  for  complet 
ing  the  winning  in  both  ways  ;  and  if  the  time  rci|uir- 
ed  for  executing  the  level  greatly  exceeds  thai  for  erect- 
ing the  eagine,  this  circumstance  aione  may,  in  some 
caaea,  prcSuce  a  deternnnatiun  to  erect  an  engine  in 
prelMQeo  to  making  a  lavei,  tbeugli  the  latlor  was  Ibiiod 
in  eateulation  to  be  abaolotely  less.  There  are  Instances, 
hnivc\ T,  where,  in  i  i  r'cr  to  save  time,  it  may  be  expe- 
clicm  make  a  pai  u^l  winning,  of  little  depth,  either 
by  a  day-lcvcl,  or  by  machinery  ;  and  while  the  coal 
hid  dry  by  this  wjtmirig  is  working,  a  deep  day-level  is 
progressively  bringing  forward,  which,  as  soon  as  it  in- 
tersects the  coal,  and  oommnnicatca  with  the  engine 
level,  atiperaedea  the  use  of  the  enghic. 

Besides  theae  levels  which  drain  coal-fields  of  water, 
and  render  them  workable,  there  are  other  levels  of  more 
limited  operation,  used  in  mining.  These  aie named  off- 
take level-i,  or  drifts.  The  object  of  these  is,  that  when 
a  coal  is  to  be  won  by  an  engine,  the  mouth  of  the  en- 
gine pit  is  so  situated  as  to  the  grouttd  adjoining,  that, 
-at  a  moderate  expence,  a  level  can  by  brought  up  to  in- 
terscM  the  engine  pit  a  nninber  of  yarda  nnder  the  aur* 
6ce,  so  that  the  water  of  the  mine,  in  place  of  being  de- 
livered at  the  Burfacc,  ia  discharged  into  the  (jIT-taku 
drift.  The  lower  down  this  kind  of  level,  or  off-take 
drift  can  !ij  pn  ir.  i  with  ease,  the  greater  will  be  the 
8(U  »iUa!;e  in  Icsscinivg  the  coiunmof  water  to  be  lifted 
in  the  pumps  by  the  etiginc.  From  30  to  30  fatboOM 
;.'(lfr-take  is  a  considerable  object,  as  that  depth  saves 
""  mux  is  termed  •  lifk  of  pumps ;  even  10  fcthoms  off* 
t*ke  ia  of  Gonaequeoce  to  have.  These  levels  arc  not 
Of«1y  of  use  in  leaavnlng  the  load  of  water  on  the  engine, 
but  if  coals  are  intersected  by  them,  tliey  will  intercept 
all  llie  crop  water  to  the  depth  of  the  point  of  inter- 


leetien,  and  prevent  it  from  going  down  upon  tlte  dip 
part  of  the  coal,  where  it  would  be  a  heavy  I  ail  un  an 
tncinc,  if,  alter  intersecting  the  engine  pit,  ilic  level  is 
(^iiinl  forward  till  it  intersect  the  coals,  through  which 
the  pit  is  sunk,  all  the  crop  water  of  these  upper  coala 
will  also  be  intercepted.  Such  levels  are  not  onky  of 
nae  in  the  winning  deacrUicd,  but  if  a  new  deep  winoinc 
ia  made  to  the  dip,  the  crop  vrater  is  net  only  prevented 
from  descending  to  the  pit  bottom,  but  nie  udvantagc 
of  discharging  the  water  raised  by  the  eugiue  into  U.c 
level  is  also  i^tained. 

The  most  prominent  advantages  iieing  thus  slated, 
regarding  day- levels,  we  have  now  tO  ttttO  tiM  BIBlliMV 
in  which  they  are  executed. 

As,  before  the  discovery  of  the  ateafli  engliw^tlw  coal* 
fielda  which  could  be  drained  by  hydraulic  nachineij 
were  comparatively  very  limited  in  number,  and  as  the 
draining  of  water  by  men  or  horses  was  not  only  very 
expensive,  but  very  limited  as  to  the  depth  at  which 
water  could  be  raised,  the  driving  of  day -levels  was  a 
primary  object  with  the  early  roioersi  *^ 
tooislied  when  we  survey  the  works oif  this  kind  execut- 
ed bf  tbeao,  both  aa  to  depth  and  extent,  and  that  bei> 
bra  the  appUealien  of  gunpowder  to  ibe  bhating  of 
rocks.  Without  this  powerful  auxiliary  of  the  ntiner, 
it  is  not  easy  to  comprehend  the  extreme  labour  and 
patient  peraevcrancc  required  to  pass  through  the  very 
hard  rocks  which  were  met  with.  This  seen>b  be 
the  cause  of  the  levels  executed  in  the  early  period  :,  r  f 
mining  being  of  so  small  a  Mse  that  a  man  has  just  room 
to  creep  through  them. 

Many  of  tho  tenia  of  the  Mresenl  day  are  only  thran 
feet  In  width,  and  four  and  a  half  in  height.  Altfaoagh 
these  t'imensions  aic  i:i  jjciir  i  :.!  -sufficient  to  carry  off 
the  water  which  may  uc  luuad  in  the  colliery,  ihtf 
arc  too  small  when  the  mine  is  to  be  repaired,  or  when 
sediment  and  obstructions  gather  in  them.  They  oughl 
not  to  be  leas  than  four  feet  wide,  by  five  feel  sis  InelM^ 
or  aix  feet  high »  this  ia  abUDdantly  large  tor  caifjinf 
off  water.  Bot  there  are  some  day-levels,  which  not 

only  'irc  tlrivcn  lor  carrying  off"  :he  ',-v-itpr,  but  :ii  n  pas- 
sage i'i.  llic  iwtnn;  nine  for  bringing  out  »ltc  coaii  from 
the  mine.  In  this  case,  the  width  would  reejuire  to  be 
at  least  four  feet  six  inches^  or  five  feet,  so  as  to  admit 
of  an  iron  rail-way  to  be  laid  in  it }  liesides  which,  there 
require  to  be,  at  proper  diatanceai  taidcr  placea  formed 
in  tfa«  side  tS  the  mine,  to  altow  the  tended  and  enpijr 
carriages  to  peas  each  other.  These  b]r*paaa  road*  art 
regulated  aa  to  the  distance  from  each  other,  according 
to  the  quantity  of  work  to  br  [  fon  li  When  a  day- 
level  thus  serves  a  double  purpose,  the  water  is  either 
conducted  in  a  covered  drain,  cut  deeper  than  the  sole 
on  which  the  rail-way  is  laid,  or  it  is  conducted  along 
the  side  of  the  rail  way. 

In  other  inatancea,  n  day-level  is  not  only  Bwdo  to 
carry  off  the  water  firom  the  colliery,  bot  is  constmcted 
of  buch  size  aa  to  form  a  canal,  by  which  boats  c. in  he 
can  led  into  the  coal  mine,  and  loaded  for  the  market. 
These  levels  are  of  various  dimensions,  according  to  the 
extent  of  traffic  calculated  upon.  The  smaller  kind  is 
nine  feet  wide,  by  mne  feet  high,  having  from  three  to 
three  foot  and  a  half  of  water  in  depth.  The  larger  di- 
menabne  in  ptaeticc  are  nine  feet  wide,  twelve  fbct 
high,  with  five  feet  depth  of  water. 

In  driving  a  common  day-level,  for  the  sole  purpose 
of  tlraiiiing  the  coal,  the  p<jint  having  bccii  fixed  for  com- 
mencing it,  if  the  ground  is  fiat,  part  of  it  at  first  wiU  be 
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•xccuted  as  ait  open  C3ist  or  ditcii,  securely  bid  with 
flag  Mimet  in  the  bottsm,  and  built  in  the  sides  with 
wifllciMit  ftoM  walla.  Tbe  sole  to  ba  conducted  in  • 
lias  M  mnoAf  level  h  ttoaalble.  If  the  illovial  cever 
foMinuest  and  becomes  too  deep  for  open  cast,  the  mine 
or  level  must  be  arched,  and  the  work  conducted  under 
cover.  If  the  alluvial  cov  ur  i-,  -oft,  it  will  require  lo  be 
secured  in  the  sides  and  rout  with  timber,  which  can 
be  drawn  out, and  used  again,  if  the  itature  of  the  case 
admits  of  this  being  done ;  but  if  this  is  not  the  case, 
the  timber  must  be  so  placed  as  to  admit  the  side  walls 
■odardi  to  be  built  wtthin  it.  la  thia  vaj  Ibe  level  la 
Carried  fbrward  utidl  it  has  proceeded  aone  fatda  under 

rnvcr  of  tf-.c  rurVs,  nr  strata  of  thr  coal-field,  when,  if 
the  atr.^;^  ai  c  aUuug,  r>a  liiuic  nuuoD-work  is  required. 
The  next  point  is  the  proper  line  of  direction,  so  as  to 
reach  the  coal  to  be  drained  in  the  shortest  disMoce. 
This  line  is  that  of  the  trtie  dip  and  rise  of  the  strata} 
•od  tlMt  the  wo«  la  niiig  correctl/  io  thia  line  ia  haown 
when  the  dlviikiia  or  the  atrata  aeen  la  flie  fbrehead  of 
the  mine,  are  parallel  to  the  sole  of  it,  whkh  ought  al- 
ways to  be  level.  If  the  strata  form  an  angle  with  the 
sole  of  the  mine,  (he  direction  is  going  oblique  to  the 
line  of  dip  ;  and  the  greater  this  obliquity,  the  greater 
\Till  be  the  protracted  di»tance,  before  the  coal  can  be  in- 
tersected. In  all  cases  where  the  atrata  are  not  soft  and 
friable,  the  roof  of  the  mine  ia  cut  in  an  arched  form, 
vUch  adda  oeo^acabljr  to  to  atKRcibj  and  wherever 
(he  strata  are  soft  and  friable*  or  where  the  level  passes 
thi  cu^^h  slips  and  dislocations,  the  sides  arc  built  up 
aiid  ihc  i&oi  arched  with  stone  or  briclis.  The  latter 
are  generally  prtfr  iicd,  on  account  of  their  occupying 
less  room,  arc  easily  carried  into  the  mine,  and  the  work 
more  expeditiously  executed ;  it  being  a  rule  that  the 
mine  alwU)  in  all  aucb  caacti  be  made  of  svicb  a  aiae  aa 
to  adndt  the  building,  without  narrowing  the  fixed  di> 
mensiona  of  it  carried  thfotwh  the  Kck.  As  a  day- 
level  proceed*  forward,  the  air  begin*  to  fail,  from  the 
breath  of  the  workmen,  ihc  use  n{  gunpowder,  and  the 
issue  of  carbonic  acid  aiid  i.ydrogen  gas,  which  are 
sometimes  found  in  great  abundance  ;  to  remedy  this, 
deal  boxes  or  pipes,  from  eight  inches  to  a  foot  square, 
artg  carried  in  from  the  mouth  of  the  mine  to  the  fore- 
headt  and  leogtbeoed  aa  the  aiine  preceedi.  Thia 
xenerally  produce*  a  raffielent  etrealatfon  of  air,  oaiil  b 
is  found  necessary  •ii-.k  jti  air  iiit  i;poTi  the  level,  by 
which  a  strong  ciiculau  n  of  ail  li  uoi  only  produced, 
but  the  mine  stuff  h  mote  easily  drawn  up  than  taken 
out  to  the  mouth  of  the  mine.  Formerly  these  air  pits 
weraaunk  directly  upon  the  level,  but  that  mode  is  now^ 
rivco  op  i  for  this  reasooi  that  if  aof  part  of  the  wdea 
or  the  pit  gave  away,  the  rohMah  iottaotlf  ebolted  up 
the  level,  and  frequently  occasioned  much  trouble  and 
cs  pence  to  get  it  cleared  again.  The  practice  now  is, 
tosinktiu  'c  pits  about  eight  or  ten  yards  from  the  side 
of  the  level,  and  connect  them  by  a  side  mine.  In  this 
manner,  day-levels  are  carried  forward  for  miles,  ai>d 
m»j  be  carried  to  any  distance.  If,  in  the  progress  of 
the  level,  workable  coals  are  intersected  before  reach- 
the  coal  wluch  ia  the  main  object  oC  the  miinng 
adventure,  an  air  pit  may  be  swik  of  such  dimension 
as  to  be  suitable  for  a  coal-pit,  by  which  coals  may  be 
drawn.  A'r  pits  generally  do  nut  exceed  seven  feet 
diameter  ;  and  iht  y  ou^jht  alw.iys  to  be  of  the  form  of 
a  circle.  Piatc  CCCXC.  Fig.  7.  represents  a  coal-field, 
where  the  fitting  is  made  by  a  day-level}  a  is  the 
mouth  of  the  level  at  the  anrbce  of  the  acaj  bf  Cfa%  e, 


arc  coals  itiUrsected,  and  drained  by  the  lerel.  Ail  the 
coals  lower  than  the  level  can  only  be  drained  by  ma- 
chinery. A  ia  a  coal-pit  aunk  upon  the  coal  e ;  if  tbe 
level  ia  carried  forward,  the  coals  /,  g,  and  any  other 
coals  which  lie  in  that  direetioa,  will  also  be  drained,^ 
and  may  be  wrought  by  means  of  the  pit  A.  Tbe  ef- 
fect of  tl>c  level  would  be  the  same  if  the  coals  and 
strata  had  dipped  in  an  opposite  direction  to  that  re- 
presented ill  llie  figure. 

The  chief  difficulty  or  t^stade  which  baa  occurred  in 
executing  day-levels,  is  thick  beda  of  qiiickiand  which 
are  foujid  in  the  alluvial  cover.  Inatancee  have  been  - 
Ibond  in  practice  where  ingenuity,  determination,  and 
resolute  pcrscvrriinrc,  r<,ul-!  not  command  •.;ici.(  -s  ,  Tji- 
ahhuugh  thick  bcdi  1  1  juicksand  can  novt  Lie  p.»»scd 
through  in  a  perpeinln  oUu  dut/uiDn,  l  y  adopting  ap- 
proved of  plans,  the  difficulty  ul  passmg  through  them  in 
a  horizontal  line  has  not  yet  been  surmounted.  If  such 
a  aand*bed  ia  foond  to  obstruct  the  driving  of  a  day- 
level  ;  and  if  It  ia  an  object  to  carry  fbrwaiu  the  level 
from  that  particular  poiiu,  the  mode  of  proceeding  is  as 
follows.  Fig.  8.  represents  the  strata  of  a  coal-field  A, 
wii'i  il.L  jlluviLii  cover  a,  6,  containmg  the  bed  of  quick- 
sand 6.  li  IS  tiic  lower  pan  from  which  the  level  ia 
required  to  be  caaried  in  the  direction  B,  d.  But  the 
quicksand  renders  this  mode  of  operation  impracticable. 
The  pit  BC  is  sunk  through  tbe  quicksaud  by  means 
of  tubbing,  aa  will  be  deacribed  wmd  treating  of  pit- 
ainking ;  and  when  the  pit  has  been  aunk  a  few  yurds  . 

into  the  rock,  tbe  kvcl  niine  nr  driCt  is  csrriutl  r:>i'w,ird 
to  the  point  D,  when  liic  pit  LL)  is  put  duivu,  it  hauiig 
been  previously  asccrtaii>ed,  by  boring  through  iht-  al- 
luvial ^ovcr,  that  the  rock-head  at  F  is  a  few  yards  higher 
than  the  mouth  of  the  pit  B.  During  this  operation  all 
the  water  and  mine  atuff  are  drawn  at  tbe  pit  B;  but 
the  inatant  the  pit  ED  communicates  with  the  mtaie,th« 
water  is  allowed  to  fill  the  mine  CD,  and  grow  up  botli 
pits  until  it  finds  an  issae  at  tbe  mountb  of  the  pii  B. 
Prom  the  surface  of  the  water  at  G,  in  the  pit  £0,  a 
mine  is  begun  of  tlie  common  dimensions,  and  carried 
forward  until  the  coal  in  search  of  ia  intersected.  By 
this  plao  no  level  ia  lost.  Thia  kind  of  level  ia  named 
a  drowned  level,  a  blind  Itvcl,  and  also  an  inverted 
aypboo.  W  hen  a  coal,  or  any  number  of  coals,  are  inter* 
aecled  by  a  day-level,  the  opevaiion  of  working  the  coal 
proceeds  in  the  usual  manner,  as  will  he  deicrtbed  whea 
treating  of  tbe  manner  of  working  coal. 

In  carrying  forward  levels  into  a  coal-field  of  such 
dimensions  as  to  be  used  as  a  canal,  the  same  general 
roles  are  observed  as  to  driving  a  comipon. level,  the 
only  difference  bemg  in  tbe  dimenaieQai  but,  from  tho 
width  being  greal«  a  greater  proponioD  of  the  aidea  and 
roof  require*  to  be  built  and  atched  for  aecvrity,  which 
greatly  adds  to  the  expence  of  tile  operation.  When 
such  under-ground  canals  or  levels  extend  to  a  great 
distance,  they  can  be  CHsily  ventilated  without  air- 
pits,  on  account  of  their  width  j  or,  if  ventilation  is  ne- 
cessary, it  is  accomplished  eiiber  by  air-pipe*,  or 
by  wide  bore-holes  put  down  ftaiB  the  surface  |  aothtt 
if  air-pita  are  found  neceaaary*  they  are  phwed  at  a  great 
dietance  from  each  other,  and  aa  tbe  atulf  produced 
in  drionjr  the  mine  is  in  gicat  quantity,  it  is  broug! n  to 
the  liiuuih  of  the  mine  by  caiial-boats ;  but  rail-rojd?» 
must  be  usn.d  .it  tlie  forthtad.  This  part  of  the  opera- 
tion is  not  commenced  until  the  level  has  advanced  about 
]ialf-«-milo  under  miLr.  Tliis  inoi*e  of  proceeding  ia 
lepKaeaied  Fig.  8.  Plate  CCCXCLV.  t»hcre  A  ia  thw 
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canal  which  ciilcrs  uad«r  cover  at  13,  the  stuff  from 
which  U  t«ken  ouc  by  meana  of  rail-roads  at  far  u  the 
|Mint  C }  HI  titia  plMs  »  Mep  it  Mt »  few  inches  biclMr 
than  the  depth  m  th*  wucti  uMt  th*  canal  »  liTlad. 
1"  1  111  t  c  1.  vci  of  this  step  lb«  mine  is  carried  forward 
to  iiiv;  it>i xhead  D,  and  all  theatufTpruducid  i»  brought  in 
caniagcs  along  a  rail-road,  and  emptied  into  the  boat!> 
at  C  Wbeo  thia  opefatioa  haa  advanced  to  a  convent- 
ent  distance,  the  rail-roads  are  lifted,  and  the  step  at  C 
is  fismed  vilh  s  pUtfonnC|«,  havmg  an  indiiMd  piaoe 
ibrrawl  of  the  rack  «» which  reaches  to  the  bqttMn  of 
the  mine.  The  tote  u  tiMn  carried  forward  is  »  um 
water  level  line  in  the  direction  6,  e,  until  it  is  at  far  ad> 
▼ancctl  as  the  forthtid  D.  The  iiu ft  produced  by  this 
last  part  of  the  operation  is  carried  ulong  rail- roads; 
and  the  loaded  carriages  are  drawn  up  the  inclined 
plane  «)  b,  by  meant  of  a  jack-roll,  or  windlatSi  placed 
•t  mt  where  thej  ar«  caqMitd  inlo  the  bocta  at  C.  The 
Mst  «p«ratlon  ia  to  nmm»  or  cut  out  the  aup  or  bench 
of  rock  left  at  C.  For  whidi  purpoae,  a  temporary 
daro-hcTid,  made  of  deals,  is  placed  ross  ihc  t  a[ial  at 
C,  as  high  as  the  water, having  cley  at  the  b<ick  lu  pre- 
vent leakage ;  the  step  a,  C,  ia  tl u  c  ui  out  as  low  as  the 
bottom  of  (be  canal,  and  upon  removiag  the  temporary 
dam,  the  water  filla  the  canal  to  the  forehead  D,  lowhiiell 
point  the  hoats  navigate}  and  the  aame  operalkii  nn 
on  auccetaively  to  any  required  dntance*  via.  oMll  all 
the  coals  or  other  mincrata  oC  IIm  district,  proposed  to 
be  laid  dry,  and  wrought  by  the  mine  or  level,  are  inter- 
sected. 

When  a  coal-Aeld  is  to  situated  as  not  to  be  rendered 
level  free,  the  wbiiibig  Itaa  itt  be  madt  by  mmw  «f  ma^ 

chinery. 

In  the  early  peiMa  of  mining,  the  drawing  of  Wlltr 
from  the  minee  was  most  laborioiUi  wImmi  eiiliw  Men  er 
horses  had  to  be  employed ;  and  when  this  was  the  case* 

the  mining  operations  were  very  limited,  boti:  as  to  depth 
and  entent  lielow  ground.  The  cluin  and  bucket  en- 
gine was  the  most  powerful  n*  ihc  nur hin< :ry  then  em- 
ployed, and  when  wrought  with  a  water  wheel,  raised  a 
^rcut  quantity  of  water ;  but  the  greateat  depth  to  which 
it  was  applied,  was  from  40  to  M  Dalhoaia.  The  ma- 
chines or  engines  presently  in  um  lor  the  drainage  of 
coal-mines  arc. 

Itt,  The  hydraulic  engine,  or  water  wheel,  with 
cranks  and  vibrating  beams. 

3d,  The  common  atmospheric  steam-engine,  invent- 
ed Iqr  Mencoineai  known  by  the  name  of  Newcomen'e 
onginc. 

Srf,  The  steam-engine  iaMOted  by  the  joitif  cele* 
brated  Watt  of  Glasgow, 
4th,  The  high-prcssore  eteam-engine,  iovemed  by 

Travcthlc. 

As  ihc  principles  of  hydraulic  and  steata-engines, 
with  their  general  applicatidii,  arc  ircuted  of  under  the 
articles  Hydraulics  and  Stbau-Ekgimb,  these  headi 
are  referred  to  for  minute  infonnatien}  ^nd  therefore 
we  ahall  only  give  a  very  ahort  •ceount  of  the  engines 
used  in  the  draining  of  cool  wioea,  making  such  praetip 
cai  remarks  ss  hovo  arisen  from  seeing  them  applied  to 

work. 

The  hydraulic  engine  now  in  use,  seems  to  have  been 
introduced  into  the  mining  operations  of  Kngtand  about 
the  year  KIO,  and  into  Scotland  about  tht  yuar  1713  ;  it 
was  an  improvement  upon  the  chain  and  bucket  engine, 
moved  by  a  watcr-wbeel.  Several  of  the  present  by* 
diaolie  engines  have  ti^heels  SO  feet  diameter,  and  four 


feet  wide  in  the  water-buckets  ;  the  cranks  are  eenerally 
from  two  feet  aad  a  half  to  three  feet  and  a  half  m  length, 
and  are  fixed  vpoo  each  end  of  the  axle  or  jo«iwl| 
there  are  two  boima  of  wood  placed  upon  a  pillar-bead 
or  frame  of  wood ;  each  beam  is  about  forty  feet  in 
length,  three  feet  thick,  and  two  feet  btoad  at  the  cerv- 
tre,  tapering  towards  liit-  crrJ,  and  firmly  bound  toge- 
ther with  iron  glands,  and,  to  prevent  them  bending, 
they  have  each  a  king-post  and  martingale  alayt ;  one 
of  liic  beamais  aitaohed  to  tboerank  on  one  tide  of  the 
axle  by  a  r  wmiBntint  rod,  and  the  ether  beam  is  connect- 
cd  in  the  same  mtonay  mibo  cnnk  on  the  ether  tide  ef 
(he  axle,  to  the  other  ends  ef  the  beams  which  project 
over  the  pit  mouth,  the  spears  or  pump-rt-ds  arc  attach- 
ed, which  wuik  in  the  pumps,  li  the  pit  is  trom  20  to 
30  f»thon<s  '.n  depth,  then  two  piles  or  sets  of  pumps 
reach  from  the  bottom  to  the  mouth  of  the  pit,  where 
they  both  deliver  their  water  ;  if  the  pit  is  from  30  to  M 
fathoms  in  depth,  then  (he  depth  ia  divided.  One  set  of 
pomps  renchoa  from  the  bottom  to  half  way  up  the  pit, 
where  the  water  is  delivered  into  a  cistern,  from  which 
ciatem  the  upper  set  or  pile  of  pumps  reaches  to  the 
top  of  the  pit,  where  they  dclirer  the  water.  This  ma- 
chine it  oi  very  aimple  construction ;  the  working  parts 
are  few,  and  requires  no  attondance— it  places  a  coal- 
field drained  by  it  nearly  npoo  ai  modente  a  footii^  in 
point  of  citpenoo  at  a  ooaLlieM  whkfa  la  level- Jheei  and 
In  tome  instances  even  upon  a  superior  footing.  Many 
attempts  have  Iwen  made  to  improve  this  engine,  and  to 
render  its  powers  more  efficient,  but  without  --.acccis 

Newcomen'a  atmospheric  steam-engine  being  ot  very 
eirnpir  construction,  is  still  generally  used  as  a  pumping 
engine  in  collieries,  when  tlw  kind  of  coal  used  in  worlu 
tag  them  is  of  little  or  no  valae^and  when  the  depth  doet 
not  exceed  ISO  yards;  fnr  o  greitor  depdn  and  whoro 
pumps  are  oaod  above  ten  inches  tKameter,  the  improved 

engine  of  Watt  i-^  prcfy  rrcd. 

Tbo  steam-cii^iue  luvL-ntcd  by  Watt,  known  by  the 
name  of  Watt  and  Boulton's  engine,  applied  in  draining 
cuilicnes,  IS  of  two  kinds,  named  tingle  and  double  pow- 
er engines. 

in  the  single  newer  engine,  ibe  cylinder  is  close  at 
the  top,a(Ml  has  the  steem  opcrsting  against  the  piston, 

St  it  descends,  by  means  of  the  va-  uum  formed  below 
it.  This  engine,  like  Ncwcomcn's,  only  draws  water  by 
the  descntiing  sUukt  rf  i;ie  piston;  but  with  much 
greater  power,  (hat  is,  a  much  smaller  cylinder  is  re- 
quired to  produce  the  tame  elTect. 

ki  lite  double-power  ptimping  engine  of  Watt  and 
Boniton,  the  piston  acts  with  equal  wreo,  wlietber  as* 
cending  or  dtncendin^,  to  (hat  an  arrangement  altoge- 
ther different  is  required  for  workini^  the  pumps,  be- 
cause one  half  of  the  pumps  in  the  pit  is  worked  by  the 
descending,  and  the  cnhcr  h.ilf  by  the  ascending  of  the 
piston  in  the  steam  cylinder. 

Both  the  single  and  double  engine  of  Watt  have  been 
applied  in  a  cliiTerenl  manner  from  that  before  stated} 
k  had  occurred  (o  coUieiy  engineers,  thst  it  would  be  o 
grest  improvement  in  the  pamping  steam-engine,  to 
throw  aside  the  great  and  massive  lever  beam,  wl  i  fi  in 
tome  instances  exceeded  ten  ton*  in  weight.  Thi^  piat) 
wr.s  acco^lpli^llcd  by  placing  the  cylinder  in  a  |  ■:  p  jiidi- 
cular  direction,  dirtr tly  over  the  pumps  above  the  pit 
month;  but  this  plan  has  not  succeeded.  It  appears 
that  nothing  baa  been  gained  by  laying  aside  the  great 
lever  beam,  weighty  aa  it  Is,  liecausei  when  well  con- 
structed, very  Ktue  power  ia  required  to  move  lb 
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Trereihick's  engine  is  of  unlimited  power,  with  re- 
gard to  the  prcHure  upon  encb  square  inch  of  the  pis- 
too.  As  it  opmtti  bf  meim  of  steMS  rtised  to  s  great 
elastic  power,  it  is  employed  either  as  a  single  or  double 
engine,  in  the  same  nuinner  as  the  engines  of  Watt. 
They  wriL  fii^,  -pplicd  to  coHicrirs  itt  a  very  simple 
form,  by  allowing  the  sleam,  which  hsd  acted  by  its 
pressure  on  one  side  of  the  |Mston,  to  escape  into  the  air, 
while  the  eiaslk  steam  acted  on  the  opposite  side  of  the 

Eiston,  and  so  altcmataly.  Mr.  Woolf  baa  applied  the 
ighly  elastic  steam  prinei|de  of  Trevethick  to  the  prin* 
siplea  of  Watt's  engine,  and  these  engines  of  combined 
priiiriplci  jrr  [low  much  uscd  in  di'uiniiig  the  very  deep 
and  ht:ttvi!)f  waici'«d  mines  in  Cornwall.  Some  of  these 
engines  work  with  a  pressure  of  more  than  four  atmos- 
pherea  oo  the  square  inch  of  the  pistent  that  i%  more  than 
(0  pemds  npoD  the  square  inelit  Imm  tlwy  are  not  in  ge- 
anal  as^asaceouderablc  degree  of  dangeratiends  them. 

With  fcspect  to  the  general  range  of  the  power  of 
the  different  kind  of  engines  before  clf  :ril  -  d,  mining 
Mgineers  are  in  the  practii  e  of  calcuUiuig  ibcir  powers 
accordmg  to  the  weight  of  the  column  of  water  raised 
fiem  the  iwitoro  to  the  top  of  the  pit,  independently  o( 
IHeiioii,  and  the  wit  imrHm  which  Jms  to  be  overcome  at 
•aeb  incomiiif  and  Ktarniaf  atrok«f  at  which  points  the 
whole  power  and  mwvmatt  ef  the  nunping  engine 
must  be  bnwght  lo  ml,  and  tkc  direcuon  of  Um  power 
altered. 

The  twinninj^s  or  Guinps  of  collieries  arc  of  various 
depths,  from  a  few  to  two  hundnd  fuihoms,  which  is  the 
deepest  winning  !■  Great  Britain,  thdt  is,  the  deepest  at 
which  coals  ace  vmneht}  but  the  dcapest  coaUph  is 
only  one  handfed  and  ndj  ftthoms.  This  depth  of  sny 
winning  or  Pt'inj^  i'  mndc  to  correspond  with  the  capi- 
tal lo  be  en'ipli.)cd,  and  the  vend  or  sale  of  coals  ivliich 
may  be  calculated  upon,  according  to  the  state  uf  the 
demaiKl  (or  coal ;  it  being  very  evident,  that  a  very  li- 
mited vend  will  not,  at  the  ordiitary  rate  at  which  coals 
•re  sold*  admit  of  a  great  capital  being  invested  in  mak- 
ini;  a  wlnidbg,  either  by  a  day-lerei  or  by  machinery. 

The  depth  of  the  winning  having  been  determined 
upon,  the  manner  in  which  a  winning  is  made  by  a  day- 
level  has  been  described.  \Vc  liavc  now  to  slate  the 
manner  in  which  a  winning  is  made  by  machinery. 

The  depth  at  which  the  coal  is  to  be  won  regulates 
the  power  of  tiie  «>ii«ne  to  bo  applied,  baving  in  view 
the  probable  qumtitf  of  wster  whieli'may-M  femd, 
which  last  regulates  the  width  of  the  working  barrel  of 
the  pumps.  In  a  district  of  country  where  coals  arc 
^vo^k)n^  l  y  iiiCiiris  of  numerous  winnings,  the  quaiiiiiy 
of  water  which  is  likely  to  be  found  in  a  new  winning 
may  be  estimated  from  what  is  found  in  the  other  works 
odjoii^g;  and  it  has  been  fioood  from  a«pBikiicei  that 
oven  in  opening  up  collteries  in  nnr  disirieu  of  coal* 
fields,  the  water  found  in  sinking  is  generally  such  as 
can  be  drawn  by  pumps  of  from  ten  to  fifteen  inches 
dianititr,  excepting  in  cases  wheri-  the  siruia  are  Lfjti- 
IMCied  with  rivers,  sand-beds  full  of  water,  or  marshy 
gWMid. 

b  caaea  where  feeders  of  water  praoeod  from  rivers 
vr  sand  beds,  they  can  bo  prevented  from  demeadftig 

the  pit,  and  thf-r'Tcie  the  growth  arising  from  these 
sources  needs  noi  Lu  K^kcn  into  the  calculation  of  the 
vaiiT  h)  bi:  liriw^i  ,  a-iil  »i  is  found  in  sinking  piis,  liiJt 
although  the  growth,  which  cannot  by  aoy  means  be  pre- 
rnHed  frtm  descoading  tnlo  the  mine,  may  be  very 
areatp  aad  evea  aa  great  «a  to  CMoad  ibo  power  of  the 
Vaa.UII,  PaavL 


engine  for  some  lime,  yet,  as  the  extra  (low  of  water  fre- 
quently proceeds  from  the  drainage  of  fiasura%  these 
gradually  abate  to  a  moderate  quaotitf.  Aa  eaglad 
having  eight  or  ten  hours  work  drawing  wster  each  24 
boars,  is  reckoned  moderate  and  comfortable  for  a  new 
colliery.  In  the  course  of  years,  as  the  wot  kings  ad- 
vance, many  fissures  arc  cut,  ami  as  the  coal  is  excavat- 
ed towards  the  crop,  and  approaches  the  alluvial  cover, 
a  constant  increase  of  water  is  found,  so  that  a  colliery 
which  has  been  long  at  work  frequently  becomes  very 
heavily  loaded  with  water,  and  the  machinery  is  required 
to  go  night  and  day.  VVben  a  colliery  is  thus  loaded 
with  the  ordinary  daily  growth  of  water,  iis  situation  is 
rendered  dangerous  and  uncomfortable,  to  obviate  which, 
the  power  of  the  engine  is  either  increased,  or  additional 
engines  erected.  In  practice*  working  barrels  are  sel* 
dom  used  of  greater  diamatarthan  18  inches,  and  in  place 
of  having  poaipaaalsiwaimiiMrof  the  mining  engineers 
prefer  liivHi];  two  engmes  with  less  powers,  and  mode- 
rate sized  working  barrels,  on  account  of  the  unwieldy 
nature  of  such  heavy  machinery,  and  the  great  extra 
tear  and  wear  attending  them. 

The  extent  of  the  winning  lo  be  made,  as  to  depth, 
aiKl  the  power  of  machinery  to  be  employed,  having 
been  ddermtned  apoo,  tba  mode  of  sinking  engioe  pits 
iMs  nest  to  be  described. 

Fir.si,  When  the  depth  is  modenl^  Bad  tbo  procaaa 

coritpardUvcly  very  simple. 

Second,  W'htn  Uit^  depth  h  groBli  Bad  the proBess  la* 

borious  and  intricate. 

la  any  winning,  the  figure  of  the  engine  pit  is  a  pri- 
mary ccmaidentioik  In  winnings  of  a  moderate  ^.epth 
many  forms  are  need,  as  cfrciilar,  oval,  square,  octsgo* 

nal,  oblong  rectangular,  and  long-elliptical. 

In  pits  of  inconsiderable  depth,  and  where  the  alluvisi 
cover  is  of  u  f, : m  liiui  ('  i  y  r(  iibisiency,  any  shape  thought 
the  most  convenient  may  be  used;  but  in  ail  deep  pits, 
no  shape  but  the  circular  ought  to  be  used.  Indeed, 
when  water  requires  to  be  stopped  1^  tubbing  or  crib- 
bing, no  other  sbspe  will  do,  the  circular  shape  being 
the  only  one  which  presthts  a  uniform  resistance  in  all 
points  to  the  Unifurmand  great  prtssuie  of  water — evea 
the  elliptical  shape,  when  t  crc  la  but  little  difference 
between  the  two  diameters,  is  not  suitable;  it  has  been 
tried,  and  has  always  given  way  when  exposed  to  pres-i 
sure  of  any  cooaiderabie  degree.  Besides,  the  circolar 
ebape  readera  the  pk  stronger  in  the  shsflt-walls,  and  is 
likely  to  be  less  injured  than  any  other  sliape,  in  the 
event  of  the  shaft  being  shaken  by  a  s  i  ctush  arising 
from  ihe  failure  of  the  pillars  left  in  rking  the  coal. 
Aa  to  the  ais««  of  engine  ptis,  the  smallest  should  be  ten 
feet  diametw,  to  admit  the  pumps  to  be  placed  in  the 
leaser  segmenii  and  the  coals  to  be  drasm  at  tbe  larger 
one,  as  in  Plate  CCCXC  Pig.  9.  which  is  termed  a  dett- 
ble  pit ;  but  if  much  woi  k  is  to  be  done  in  drawing  cmlsp 
and  particularly  if  the  coals  are  lar^^e,  i<  would  be  ^n 
economy  lo  have  ihe  pit  wider  than  u  i.  ti  t  '  Wt  cji  a 
pit  is  to  l>e  divided  into  three  divisions,  one  fur  the  en- 
gine pumps,  snd  two  for  drawing  coals,  as  in  Fig.  10, 
which  is  teraied  a  triple  ^t,  it  would  require  to  lie 
twelve  fcet  disoMter.  If  it  w  to  be  divided  into  four  dl- 
visions,  and  m^dt-  a  quadrant  pit,  as  in  Fig.  II.  with  one 
division  for  the  punip»,and  three  divisions  for  ventilation 
and  coals  drawing,  it  would  rrquirr  to  be  fifteen  feel 
diameter.  These  sizes  of  pits  are  regulated  by  local  cir- 
cumstaacaii  and  ky  tha  auipnt  «f  eoels  prepaied  lo  hie 
saised. 
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In  sinking  engine  pits,  the  firtt  point  is  the  mode  of 
piNing  through  the  alluvial  cover.  If  it  ia  of  •  Brin 
uid  drf  coan«t«ncji  the  procou  ia  ttaj,  winttier  the 

depth  be  great  or  not  Aa  all  eaghtc-pits  require  to  be 
particularly  well  executed,  and  every  part  of  the  work 
done  in  a  substantial  manner  ,  llie  shaft  « M  h  passes 
thrtiugli  like  alluvial  cover  ought  to  be  secured  with  ma- 
aonry  of  jointed  ashler,  with  the  joints  accurately  bevel- 
led to  the  centre  of  the  circle  which  forms  the  tree  of 
the  pit.  The  etonra  med  arc  from  a  foot  to  uxteeo  in- 
ches in  tbicltnessi  about  a  fool  in  depth,  and  of  any  con- 
venient length.  The  pit  is  therefore  begun,  and  sunk  of 
a  circular  form,  itirough  the  alluvial  cover,  of  such  an 
extra  width  aa  lu  admit  the  thickness  of  the  maitonry 
or  stone  cradling,  as  it  i;  termed.  When  the  depth  is 
about  13  or  15  feet,  the  bottom  is  made  ievel,  and  a  ring 
or  crib  of  oak  or  elm,  about  four  and  a  halfinches  thick, 
Mid  ten  inches  broed,  laid  in  the  beUiein.  Upon  this  the 
•shier  IB  built  upwu^s  to  the  month,  and  all  the  Toid 
betwixt  the  ashler  attd  the  earth  walls  firmly  beat  up 
tsith  clay.  The  next  operation  is  to  sink  again,  keeping 
the  sides  about  three  inches  inside  of  the  perpendicular 
of  the  ashler  walls.  This  sinking;  is  carried  down  from 
three  to  nine  feet,  according  to  the  consistency  of  the 
coTer,  and  when  the  disimee  ia  fimed  upon  ii»r  nnotber 
crib,  the  pit  is  widened  ovt  it  t1»e  bottom,  te  at  to  admit 
the  second  crib  to  be  laid  exactly  in  a  perpendicular  di- 
rection below  the  other;  and  when  this  crib  is  laid  in  its 
place,  about  three  or  four  feet  in  breadth  is  taken  out 
from  one  of  the  aides,  and  in  this  a  pillar  of  ashler  ia 
bnilti  rcaUng  apao  the  lower  crib,  and  supporting  the  up- 
per one.  The  same  thing  is  dene  on  the  aide  imnMdl- 
ately  opposite,  and  then  at  the  ether  qttarters  of  the  cir- 
cumfcrcii!  '  ,  oficr  which  the  ii  t^ i m-dlate  spaces  are 
widened  anil  bi.ilt  up.  In  thi*  iiuimcr  the  pit  is  sunk 
until  the  rock  hcjd  is  found,  when  it  is  made  levrl,  ai^l 
the  lower  part  of  the  ashler  rests  upon  it.  When  stones 
cannot  be  easily  procured,  hard  bricks  are  substituted, 
ten  inches  or  a  foot  in  leoeth,  with  a  level  to  auit  the  r»> 
dins  of  die  pit.  When  ashler  It  built  in  stages,  as  be- 
fore dcsctibed,  the  under  building  may  be  sometimes 
done  with  three  pillars,  and  then  filled  up  around  ;  but 
when  no  cribs  arc  used,  as  is  sometimes  the  case,  very 
narrow  pillars  are  built  up,  to  secure  the  masonry  above. 
•  When  the  cover  ia  not  verf  firm,  the  stages  sunk  at  a 
timoi  and  built  up  withmaieftty,  will  not  admit  of  being 
more  than  from  two  to  three  feet,  and  when  tiw  eover  n 

of  isucli  a  kind  as  no!  to  admit  of  tliismedc  of  OpCmliODi 
a  dilTcrent  plan  must  be  adopted. 

If  the  cover  is  of  clay,  with  sand  backs  at>d  oozinfjs 
of  water,  so  that  it  will  not  stand  firm  for  even  a  foot  or 
two,  it  may  be  sunit  throiigbf  and  iceitNd  bf  the  fbl> 
lowing  process. 

For  circular  |riti,  circular  fellies  of  wood,  named 
cribs,  and  for  square  or  octagon  pits,  square  balks  of 
wood,  named  bars,  are  prepared,  and  u&cd  as  a  tempo- 
rary cradling  until  the  mason-work  is  built.  The  width 
of  this  carpentry  depends  upon,  whether  the  timber  is 
to  be  drawn  out  as  the  building  advances  npirards,  or 
if  it  ta  to  be  allowed  to  remain,  and  the  maaon*work 
built  within  it.  The  ahape  of  the  pit  where  the  timber 
is  used  is  cither  a  circle,  a  square,  or  an  octapon.  The 
temporary  cribs  are  formed  of  oak,  ash,  or  elm,  about 
seven  inches  in  the  bed,  and  6ve  inches  deep.  The 
balks  are  of  fir,  and  from  six  inches  to  a  foot  square, 
according  to  circumstances.  Tlie  joints  of  the  circular 
eribaaie  plaioi  and  beToUe4,to  the  radius  of  tlie  circl*. 


The  joints  of  the  bnUt  for  ■  aqiuM  or  octagon  pit  arw 
half  checlLcd. 
tf  the  timberts  to  be  left  In  the  pit,  and  the  masonrf 

built  within  it,  the  quality  of  the  wood  need  not  be  much 
attertded  to;  but  if  it  is  to  be  drawn  and  used  again,  it 
requires  to  be  ^ootl,  in  order  to  bear  the  fdttgoe  It  ia  OX* 
po&tU  to,  without  b«in(>^  rendered  useless. 

With  circular  cribs  of  wood,  backing  deals  are  used 
of  about  1 1  incbea  thick  }  the  pit  ia  then  aonk  aa  fiir  aa 
the  eover  will  admit  with  aafetf ;  a  atrong  etib  is  placed 
at  the  top  or  pit  mouth,  in  a  level  position  ;  the  backing 
deals  are  placed  all  around,  and  reach  to  the  bottom  of 
the  space  sunk  ;  cribs  are  then  placed  about  two  feet 
apart,  and  the  lower  crib  of  the  set  is  fixed  the  half  of 
Its  depth  lower  than  the  ends  of  the  backing  deals ;  the 
cribs  are  secured  at  the  joints  by  thin  spars  of  wood 
overlapping  them,  and  they  are  kept  in  their  horicontal 
position,  cither  by  brackets  placed  under  them,  and 
nailed  to  the  backing  deals,  or  by  a  few  deals  placed  in- 
side of  the  cribs,  and  nailed  to  each.  Particular  care 
is  requisite,  in  sinking  through  the  cover,  to  have  it  no 
wider  than  necessary,  in  order  that  the  backing  deals 
may  bear  against  it,  and  if  there  are  uty  tracoiiiea,  theae 
must  be  filled  up  with  rnbbish  well  padted.  When  the 
first  or  upper  space  la  thus  secured,  another  space  is 
sunk,  of  snch  a  depth  as  the  cover  will  admit  of;  then 
finrkirc^  deals  and  Cribs  arc  placed  in  the  same  manner 
as  ai>ovc  described,  the  em!  of  the  second  set  of  deals 
having  a  hold  of  half  of  the  lower  crib  of  the  first  set. 
In  tliis  manner  ia  the  cover  sunk  through  and  secured, 
■Mil  the  rock  bead  is  found,  when  the  avasonry  is  be- 
gun, and  carried  apwarda  to  the  top  }  if  the  cover  is  of. 
aueb  a  kind  aa  to  aondt  the  erfbe  and  backing  deals  to  bo 
drawn,  these  are  taken  out  in  such  lengths  at  a  time  as 
arc  judtjed  safe,  and  the  space  bctwixl  ibc  tnasonrr  ami 
covLr  filled  up  with  any  kind  of  rubbish,  firmly  heat  in. 
If  there  is  any  risk  of  the  cover  slipping,  then  the  car- 
pentry, or  the  greater  part  of  h,  must  be  allowed  to  re- 
main in  the  aides  of  tlie  pit. 

In  rinking  square  pits  through  a  firm  eover,  the  same 
kind  of  process  is  adopted  as  that  with  the  circular 
cribs,  the  only  dilTcrence  being  in  the  joints,  which  are 
half  checked. 

In  ainking  through  a  firm  cover  with  a  pit  of  an  octa- 
gon form,  the  bars  or  balks  are  half  checked  in  the 
joints,  and  put  in  close  to  one  another ;  this  is  termed 
bebg  placed  skin  tot  akin.  If  the  cover  la  of  a  verjr 
firm  consistence,  their  scantling  or  dimensions  are  small ; 
if  it  is  less  firm,  they  are  made  proportionally  strong. 
The  process  carried  on  in  sinking  to  the  rock  head  is 
the  same  as  before  described,  the  depth  of  cover  passed 
through  and  secured,  each  stage  being  regulated  accord- 
ing to  the  tenacity  of  the  cover.  The  masonry  ia  car- 
ried upwards  from  the  rock  head  in  the  aame  manner  ae 
before  described. 

It  ia  a  common  practice  to  place  two  strong  logs  of 
wood  at  the  top  of  the  pit,  parallel  to  each  other,  and 
at  a  distance  equal  to  the  diameter  of  the  pit,  resting 
on  cross  sills,  laid  upon  the  surface  of  the  ground ; 
these  are  termed  the  hanging  sets.  From  them  the 
etibe  or  bare  are  anapended,  ai^  prevented  from  slipping 
downwards,  by  a  few  planks  placed  in  a  perpendicular 
direction  along  the  face  of  the  bars,  and  to  these  planks 
each  bar  is  nailed. 

When  the  cover  is  of  soft  mud,  which  is  a  common 
circumstance  in  many  coal  districts,  it  is  passed  through 
either  by  iitra  lud  close  to  each  otheri  qT)  if  this  mode 
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is  not  feand  pnctictUc,  the  opantivn  af  tabbnif  h  re- 
Mrt«d  ta 

When  ban  tr«  used,  each  set  requires  to  be  put  into 
its  place  as  soon  as  the  pit  i»  awik  th*  dapili  of  a  bar. 
In  this  manner  tbe  sinking  proee«da  till  tm  rock  head 
is  found,  when  the  masonry  is  begun  and  completed  as 
before  mentioned,  li  is  necessary  to  remark,  tliat  there 
is  great  attention  required  in  this  operation;  for  if  the 
pit  ia  sunk  below  the  last  placed  bars,  and  not  immedi* 
aiely  aecurad  bf  additional  bars,  tbe  mud  will  swell  out 
into  the  are*  eC  the  pit,  aodt  when  tbia  begioai  it  ia  al- 
most  impeasible  lo  atcip  it.  The  eoiiae<iiieoee  of  which 
generally  is,  that  a  void  is  formed  at  the  back  of  one 
part  of  the  bars,  the  resistance  is  then  lessened,  and  the 
pressure  opcraiiiiK  powcdully  on  Hic  opposite  side,  the 
bars  give  way,  and  tbe  pit  is  frequently-  lost.  It  is  al»o 
fimnd  IWCeMMVft  aomeliaeai  before  a  bar  can  be  placed 
inleew  ude*  to  drive  a  tow  of  thio  aheeting  piicB,  from 
three  to  foor  ftct  long,  into  the  mudnponthe  other  ride* 
in  face  of  the  bars,  which  prevent  the  mud  coming^  into 
pit  while  the  other  b»r  is  fixing  j  and  when  this  bar 
is  placed,  one  side  of  the  sheeting  piles  is  removed  and 
driven  at  ihe  face  of  the  laat  placed  bar,  till  the  adjoining 
ber  is  fixed.  In  tUe  fMimer  the  ben  ere  placed  pio> 
^reeidvclr. 

When  the  mad  to  femd  to  be  so  wtrj  eofk  that  the 

operation  of  tubbing  must  be  resorted  to,  a  circular  tub 
is  formed  of  the  requisite  diameter.  It  is  made  of  plank, 
from  two  to  three  inches  thick,  with  the  joints  bevelled 
to  the  radius,  inside  of  which  are  cribs  of  hard  wood, 
pieced  at  from  two  to  four  feet  asunder,  according  as  the 
drcniMtaocea  of  the  case  may  require.  The  cribi  are 
foade  of  the  beet  heart  ef  oak|  eawo  out  ef  the  natural 
cur  ve  of  the  wood,  suitable  lo  the  radius,  in  aegBCnta 
«l  from  four  to  six  feet  in  length,  from  eight  to  ten 
inches  in  the  bed,  1  fi\t;  jt  six  inches  in  thickness. 
The  reed  if  the  wood  require  to  be  clean,  without  any 
twiat  or  cross  grain,  for  the  greater  strength  and  security 
of  tbe  work.  The  length  of  the  tub  ia  made  from  nine 
to  twelve  fact  long,  if  the  mod  to  of  thet  thickneae;  bat 
if  the  mud  is  very  thick,  a  auoeearioD  of  tuba  ia  placed 
one  above  another.  Tbe  tub  firat  to  be  tiaed  baa  the  lower 
end  of  the  deala  made  thin  all  around,  and  shod  with 
aharp  iron  in  the  face.  If  the  pit  is  previously  secured 
10  a  certain  depth,  then  the  tub  is  constructed  to  pass 
within  the  ctadlinBt  and  lowered  down  with  tackles  till  it 
veata  among  tbe  loft  mud,  it  is  then  loaded  with  iron  at 
tbe  top,  M  that  if  maf  aiok  aa  tbe  mud  ia  excavated.  If 
the  first  tub  doei  not  reach  to  tbe  rock,  then  a  eecond 
tub  of  similar  construction  is  placed  upon  the  top  of  it, 
and  tbe  iron  weights  removed  also  to  the  top.  In  this 
manner  the  tubbing  is  sunk,  till  the  covrr  is  passed 
through  and  secured.  If  tbe  mud  is  uncommonly  soft, 
and  pumps  are  used  to  draw  the  water,  they  must  be 
hung  with  tackles,  and  not  allowed  to  eink  down  so  low 
as  the  bottom  of  tbe  tub,  as  they  would  net  only  be  liable 
to  choke,  but  they  would  have  a  tendency  to  draw  the 
mud  from  the  back  of  the  tubbing.  It  is  therefore  the 
practice  to  keep  the  bottom  of  the  tub  several  feet  in 
advance  of  where  ibe  workmen  stand,  and  to  keep  about 
a  foot  of  water  npon  thetep  ef  the  mud.  In  tbto  way 
the  workmen  etand  upon  pleeea  of  board,  to  peevent 
thainietTee  from  sinking;  and  the  mud  to  lifted  with 
acoops  or  shovels  under  ihr  water.  If  the  viic  i  is  of 
^est  depth,  the  tubs  must  ha  strengthened  wiih  addi- 
tional cribs  t()  rc-.iil  I  lie  prc?i^iitc. 

The  moat  di&cult  operatioa  in  aialung,  u  wbea  the 


cover  has  a  bed  or  beds  of  quicksand  in  it,  or  has  a  preat 
bed  of  quicksand  from  the  surface  to  the  rock  head. 
Thi«  circumstance  it,  in  ill  cases,  productive  of  great 
addiiwnal  labour  and  expense.  In  the  earlj  times  of 
mining,  a  quickund  cover  formed  an  inaormonntabte 
obstacle  to  the  miner;  and  it  is  only  within  ttie  period 
of  a  few  years  past,  that  the  operation  could  be  gone 
into  with  the  hope  of  ultimate  success.  As  this  is  ono 
of  the  most  important  points  in  coal  mining,  and  as 
very  large  sums  have  been  loatby  unauecessful attempts 
to  aink  through  the  aaod,  the  different  proceaeea  which 
have  been  adopted,  and  most  approved  will  be  now 
described,  so  that  a  distinct  idea  may  be  formed  of  them. 

In  sinkini;  a  pit  throu(»h  any  cover,  the  nature  of 
which  is  not  known,  the  first  lliiiij^  to  be  done  is  to  prove 
it  by  boring;  when  that  is  done,  tbe  plan  of  operation 
most  suitable  can  then  be  determined  on. 

Beds  of  qoickaand  are  frcquenttjr  found  covering  coeI> 
fietda  upon  the  margin  of  tbe  oeeen,  or  bf  the  ndea  of 
rivers.  One  of  the  oldest  plans  for  passing  through 
them,  is  by  what  is  termed  casting  out ;  this  is  still  prac- 
tised successfully.  If  the  sand  lies  close  to  the  surface, 
and  does  not  exceed  sixteen  feet  in  depth  to  the  under* 
lyin^  bed  of  clay  or  the  rock  head,  the  plan  of  casting 
out  IS  adopted  i  if  it  ia  deeper  than  tbia,  another  process 
is  required.  WImu  tbe  depth  to  aboat  shitoen  feet,  tbe 
first  operation  is  to  bring  up  a  surface  drain,  as  low  as 
the  situation  will  admit  of,  which,  in  most  cases,  from 
the  flatness  of  the  surface,  is  very  liiile  ;  then  from  the 
point  where  the  centre  of  the  pit  is  to  be,  a  circular  area 
is  marked  off,  of  such  a  width,  thst  if  the  pit  is  to  be 
twelve  feet  diameter  inside  when  finished,  tbe  sand  may 
be  excavated  in  the  form  of  the  frusirum  of  a  cone, 
having  the  aides  sloping  at  an  angle  of  4S  degrees,  which 
slope  is  set  off  at  such  width  as  to  uncover  the  imper- 
vious clay  or  rockbead  to  the  width  of  twenty  feet.  In 
this  case  the  mouth  of  the  excavation  would  be  about 
53  feet  in  width.  It  is  of  great  consequence  to  carry 
oo  this  operation  verf  eape<titio«aly ;  in  some  instancea 
from  fiftv  to  a  hundred  workmen  are  employed,  end  at 
much  of  tbe  sand  as  noasible  to  taken  out  by  horses, 
carts,  and  barrows,  ana  kid  at  a  distance.  As  soon  aa 
the  water  begins  to  gather,  sloping  pumps  are  used,  and 
the  water  never  allowed  to  accumulate.  When  the  slope 
renders  the  using  of  carts  and  barrows  no  longer  conve- 
nient, then  tbe  sand  is  thrown  out  by  various  means,  such 
as  by  men  from  one  stage  to  another,  by  trams  and  trans* 
rods  laid  atong  the  atope,  or  by  common  jeck-roUa  oc 
windiasaeft,  with  ropea  and  buckets  erected  upon  liam* 
Ing  supported  by  tresses.  Horsc-gius  are  also  ased, 
placed  at  a  distance  from  the  pit;  and  when  the  water 
is  very  heavy,  a  small  steam-engine  is  employed;  the 
framing  over  the  excavation  being  citlier  supported  by 
tresses  and  stays,  or  by  masts,  from  which  the  framing 
to  sospended  by  tackles.  Mo  foundation  can  be  got  for 
tbe  mebi  pumping  engine  tin  the  pit  U  built  up  and  the 
cover  made  quite  secure.  It  t  nv  jrds  the  bottom  of  the 
slope  the  water  is  likely  to  produce  a  running  of  the 
sand,  the  slope  is  carefully  covered  with  compact  turf, 
cut  from  a  green  sward,  which,  though  a  very  simple 
remedy,  is  frequently  quite  effectual  if  applied  in  time  ; 
for  it  has  been  found  firam  eaperience,  that  if  once  the 
bottom  of  the  slope  begins  to  ran.  It  cannot  be  stopped 
in  its  progress,  so  thut  in  a  short  lime  the  whole  labour 
ot  weeks  may  be  lost.  P. ate  ("CCXC  Fig.  12.  reprc- 
sertts  a  bed  of  quicksand  resting  u];on  a  bed  of  miper* 
TWMU  ctoy,  whtob  ctoy  is  the  immediate  cover  of  the 
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rock.  When  in  this  case  the  clay  is  fount!,  the  first 
course  of  ashler  stones,  jointed  to  thu  ladius  of  the  pit, 
is  laid  in  a  true  circular  position  in  tlic  centre  of  the 
area,  nnc!  about  a  fool  into  tlie  clay ;  ur  iu  tome  ca»es 
^•htre  the  clajT  Is  IK*  very  strong,  a  circular  crib  of 
wood  i«  laid  down}  upon  this  the  aahler  ia  buUti  and  «• 
each  eonne  of  tumea  ia  laid,  alMnit  a  fool  or  ftfleon 
inches  of  well- wrought  clay  is  regularly  beat  all  around 
the  back  of  the  building,  and  whatever  water  comes 
from  the  sand,  flows  up  at  the  back,  and  is  allowed  to 
run  over  the  building  into  the  area  of  the  pit,  in  order 
to  be  pumped  up.  As  the  ashler  and  moating  are  pro- 
greaaivelf  carried  up,  the  spaco  at  ilie  back  ia  filled  ap 
with  tand  and  rabbiab,  until  th«  pit  ia  completed  at  tlie 
top,  and  the  surface  made  suitable  for  the  optrralions  of 
the  colliery.  By  this  plan  none  of  the  water  fuund  in 
the  sand  k"*'*  <'<>"n  the  pit,  hut  is  kept  back  by  the  clay 
moating  tilt  it  finds  a  natural  issue  at  the  surface.  A  it 
the  pit,  a  a  the  quicksand,  6  6  the  excavation  afkenrarda 
filled  op,  c  c  tJie  aabler  building,  4  <t  the  moating  of 
claf.  WiicQ  tbia  ia  donoi  the  impan^a  clay  ia  annic 
throngh  to  the  roelt  bead,  and  secured  with  ashler  in  the 
manner  mentioned  Tor  sinking  through  compact  cover. 
If  the  sand  rests  u[  ii  i  c  rock  head,  and  the  rock  be  of 
a  kind  which  is  impervious  to  water,  then  the  ashler  is 
laid  upon  it  as  soon  as  a  level  foundation  is  made  ;  but 
if  it  is  a  porous  or  jointed  stone,  it  miiat  be  aunk  tbroagh 
'until  a  stratum  impervious  to  watar  ia  fiNlOd»  from  Which 
place  the  building  and  mooting  commoner. 

Tf  the  quielcsand  is  deeper  than  aixteeo  fiaet,  it  ia 
thrown  out  in  tl.e  f"  • (iJacc  to  that  depth,  in  the  manner 
before  described,  e.[id  the  additional  thickness  of  sand  is 
passed  through  hy  means  of  strong  fianics  of  wood,  at 
the  back  of  which  sheeting'piles  are  driven  dowo  pro* 
gressivcly  as  the  sand  is  taken  out ;  but  tlllt  mode  ot 
paaaing  thnmgb  aand  ia  nnoertain  of  aufie«aa»  and  is  not 
ia  general  practice. 

The  manner  of  passing  t"irouc;h  muiiI  v,a'\  lubbing 
having  been  before  described,  ihc  san.c  Lint;  of  opera- 
tion is  applicable  to  pissing  through  quicksand ;  and 
if  the  bed  of  sand  is  thick,  it  is  passed  through  by  what 
ia  termed  m  drop'tob)  that  is,  afier  a  number  of  tubs 
lMTBbe«aeoii1($f|ErMtireigbt8,  and  begin  to  get  bodf 
faiti  so  that  they  will  ttait  sink  any  Ikrther,  atiotber  aet  or 
tuba  is  !ct  down  through  these,  and  continued  till  they 
reach  the  rock.  These  tubs  are  constructed  of  such 
strength,  as  to  resist  the  pressure  und  !jl  water-tight. 
If  the  tubbing  is  judged  to  be  too  weak  at  the  bottom 
ibr  the  pressure,  an  additional  number  of  oak  cribs  arc 
inaerteo.  During  the  operation,  the  bottom  of  tim  tub 
which  it  sinking  is  kept  always  a  few  feet  lower  than  the 
spot  where  the  men  are  lifting  the  e.n- 11,  in  order  to 
prevent  the  sand  flowing  in  from  the  back  of  the  tubs; 
and  it  is  necessary  tu  keep  about  a  foot  of  water  upon 
the  top  of  the  sand,  and  to  hang  (he  pumps  in  such  a 
masneir  M  only  to  be  a  few  inches  into  it.  When  these 
tube  are  completely  aectired  and  sredged  tight  at  their 
jtmctbn  with  the  rock  bead,  and  where  they  join  eieb- 
,  'her,  the  whole  inrt  rn-j.!  face  of  the  i  i  ilis  is  covered 
over  with  close  joinicti  deals,  an  inch  and  a  quarter  thick, 
which  gives  the  pit «n appeannce of  ftimooih wwdaa 
cylinder. 

The  most  ciFectual  method  for  passing  thMNIgb  beds 
•r  Duickaand  ia  by  means  of  iron  ejiMeni  temied 
eaatAnm  tubbliig.   If  the  pit  is  of  small  diameter, 

these  are  made  a'^  ni:*  nr  feet  in  length,  with  strong 
flanges,  and  boit-holes  inside  of  the  cylinder,  with  a 


counterfort  ring  at  the  neck  of  the  flange,  with  brackets  ; 
the  end  oi  the  lowest  cyliiufer  has  no  flange,  but  ia 
luL'.ir.i:  I  to  render  its  sinkiii)^  throu^li  the  sand  more 
cas}.  It  the  pit  is  of  a  large  liianutct,  then  tbo 
cylinders  are  cast  in  segments  of  two,  three,  or  more 
pieces,  joined  -togetlier  with  inaide  flanges,  having  a 
jointing  of  white  lead  and  oakum.  If  the  ssmirbcd  is 
thic!-,  Mippr-t-  rifrh-y  feet  for  example,  the  practice 
now  i&,  to  ijiviuc  Uiat  space  into  three  sets  of  cylinders, 
thirty  leet  each  in  length,  and  so  cotisiriined  as  to  pass 
through  each  other  like  tbe  lubes  of  a  telescope* 
These  cylinders  are  joined  together,  piece  after  piece, 
and  prasaed  down  by  great  weights,  oatng  the  aane 
preeautloaa  in  keeping  tbe  lower  part  always  Airthcr 
d-j'vn  llian  the  top  of  the  sand  where  the  men  Sro  St 
work,  atJil  where  the  bottom  ot  ttie  pumps  is  fur  drmw« 
ing  the  water.  When  the  first  iliiriy  feet  of  cylinders 
is  put  down,  the  lower  part  of  the  next  set  of  cyliiMlers 
is  passed  through  the  brst  set,  and  the  sinking  carrted 
OD  iniU  the  additional  thirty  fiset  of  cylinders  arc  aunkt 
after  which  the  tlurd  aet  of  cylinders  is  passed  down 
through  the  two  former  sets,  until  tlie  lower  part 
reacties  the  rock-hcad  or  impervious  stratum;  the  joio- 
iiii-s  I  1  O.ii:  three  sets  of  cylinders  arc  niadc  tiijin  by 
wedging  with  wood.  It  is  proper  to  remark  hare,  ttiat 
this  aMMOof  diflcHng  thnde^  sand  to  be  passed  ttiruugh 
into  spncae,  ia  an  imprafonent  bot  lately  adopted  at 
Newcastle^  Before  this  Impravainant,  aloioet  every  it- 
tempt  to  pass  through  veiy  thick,  beds  of  ^uickaMid  w«t 
rendered  abortive. 

The  engine-pit  being  tiius  secured  by  one  of  the 
several  ways  l)cforc-mt:r)tioncd,  the  process  of  siukiog 
through  the  rock  is  now  ready  to  be  begun  ;  but,  before 
commeocins,  tbe  divisions  of  ib«  pit  formed  of  carpen* 
tay,  named  bratilsM,  are  nadej  this  is  done  la  several 

^fn* common  pnetiee,  and  where  great  tightness  of 

jointing  \%  m  i  le  juircdfor  ventilation,  on  acrrn.jir  i  f 
inflammable  an  ,  i^ai  s  ol  wood,  named  buntons,  oi  aouut 
six  inches  iliick  and  nine  inches  in  depth,  are  fixed  in  a 
horizoiual  position  across  the  pit;  they  are  placed  at 
different  distances  according  to  circumstances,  soine- 
timea  at  tbe  length  of  a  pump  from  cash  otl»r,  aynd 
other  times  there  are  two  or  three  in  that  space.  These 

buntons,are  ril!  [:!..' ed  in  ttje  same  pcrpcnii-rul.rs:  Hue, 
and  upon  thessc,  deaU  an  intii  ami  iiall  Unck.  are 
nailed,  having  their  joints  close  ;  and  each  length  of  these 
deala  takes  in  the  half  of  the  upper  and  under  buiiton  to 
which  it  is  nailed.  In  deep  pita,  when  the  ventilation  In 
HI  be  carried  on  by  the  brattice  tbe  aide  of  tbe  bimtonn 
next  the  pumps  Is  covered  with  ieala  in  the  mme  way, 
the  joints  made  as  light  as  possible,  and  next  the  pit  the 
irregular  joining  is  caulked  with  oakum,  and  fillets  of 
wood  fixed  all  the  way  downeoetch aMeef tlw  bnttieej 
this  forms  a  double  pit. 

When  a  pit  is  SmMk  ao  aa  to  form  three  pits,  it  is 
n  mam  diiicait  piec  wi  le  form  the  bcatike^  as  none  e£ 
the  buntom  str^bscma  tiie  pit,  the  three  winch  foma 
tbe  divisions  meet,  forming  angles  with  each  other  mar 
the  centre  of  the  pit;  and  ia  order  to  give  them  siuhilit/ 
and  strength  in  their  position,  they  do  not  lie  across  in  a 
borisootaf  line,  but  have  a  rise  from  the  sides  to  tbe 
centre  ef  about  nine  inches  where  they  meet,  and  41 
three-tongnad  iron  strap  binds  them  t«|pMher  hf  wmam 
of  s  bolt  at  ddi  tongtw.  FHkts  of  wood  sre  carried 
down  the  whole  d^ptb,  not  only  at  the  joining',  of  the 
brattice  with  the  sidei  of  the  pit|  but  also  at  the  mecuoga 
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•r  the  brattice  tt  the  eenli-e  of  the  pit ;  and,  for  Funher 
securitfi «  prop  of  wood  reaches  from  the  centre  of  one 
■et  oftaalam  lotto  centre  of  those  imneillBtely  above ; 
by  this  roeatis  a  verjr  atrong  piece  of  carpentry  is  formed, 
having  ita  strength  depending  upon  the  principles  of  the 
couple  of  a  rooC  Tlicsi:  I  ivi'ions  arc  clad  on  all  sides 
wiih  deals  from  top  to  bottom  ;  and  the  ends  of  all  the 
deals  meet  each  other  in  the  middle  of  a  butuon. 

In  quadrant  pits  the  birotons  cross  each  other  in  the 
centre  of  the  pit  at  right  angles,  and  are  generally  only 
lot  in  «boot  «D  inch  into  e«ch  other,  in  piftce  of  being 
bitr  cheeked.  Plato  CCCXC.  Fig.  9.  it  •  double  pit, 
A  the  engine  pit,  6  pit  for  drawing  coals ;  Fig.  10  is 
•  triple  pit,  A  the  entjine  pit,  B  and  C  pits  for  drawing 
coals;  Fig.  II.  is  a  quadrant  pit,  A  the  engine  pit,  U 
the  pit  for  the  veotilaiing  furnace,  C  and  D  piu  for  dr»w- 
lOKConlt. 

TliMO  matliodt  nnir  dcieribedf  beinf  ludi  m  ore 
aied  in  the  praetiee  of  mining  when  ainkiog  through 

the  cover,  securing  the  sides  of  ilie  pit,  and  dividing  the 
pits  by  brattices,  it  must  be  remarked,  that  several  of 
these  processes  are  attended  with  such  immense  ex- 
pence,  that  it  is  only  in  districts  where  great  returns  of 
profit  arc  made,  that  they  can  be  attempted.  It  is  at 
NewcMtle  and  Whitehaven  where  Iqr  far  the  greatest 
eapitala  ere  employed,  and  where  the  very  expensive 
iTiLihods  of  =i  ikin,-  tlirougb  quicksand  are  adopted  and 
prosecuted  vtjt  h  ^  igmj  r  and  success.  As  engine-pits  arc 
now  sunk  in  v  i  iLiii.|^s  of  collieries  made  from  the  depth 
of  30  to  ISO  fathoms,  that  is,  with  pits  having  one  set 
of  pumps,  to  those  having  five  sett«  the  OpcrMioil, 
though  in  most  of  the  circunsteoces  the  nme^  ie  very 
diffetODt  ee  tohtbeur}  dilBeilltiea,cspences,  ai^  eUtl  re- 
quired. In  winninp;9  of  a  moderate  depth,  if  the  water 
found  in  the  cover  is  kept  from  descending  the  pit,  the 
feeders  found  in  the  rock  arc  allowed  to  flow  down. 
In  deep  winnings,  the  most  minute  attention  ia  peid  to 
prevent  any  water  from  d«M«Odillg|  bf  aMtbods  to  be 
deacribed  afterwardt. 

Ae  7S  fikthoms  ie  reckoned  railier  befood  tbe  arer- 
•1^  depth  of  winntog*  or  of  engine-pits  in  Great  Bri- 
tain,  and  as  !n  practice  it  embraces  three  sets  of  pumps, 
hj  dcscribine:;  rh'n  opcr:tii'„'.i.  wc  describe  alio  the  more 
simple  winnings  of  one  aud  two  sets. 

An  soon  as  the  pit  is  sunk  to  such  a  depth  that  the 
cDgioe  most  bo  appUed  to  pum^  the  water*  the  first 
•et  of  piuapa  ie  let  tiewo  the  pit ;  these  are  (erased 
the  aiokiDg  set,  they  are  jointed  with  etionc  flames 
and  bolts,  having  a  jointing  of  lead  of  abeot  helf  an 
inch  thick,  r  ovci  cd  with  tarred  flannel.  There  arc  se- 
veral methoiis  lor  suspending  them  during  the  process 
ot  sinking,  as  they  must  rest  on  the  bottom  of  the  pit, 
and  be  lowered  gradually  as  the  rock  is  blown  up  and 
wHMight  ewaf.  The  eommon  practice  in  pita  with 
one  or  two  sets  of  pomps,  and  where  the  sets  are  of 
no  great  size  or  weight,  ia  to  have  two  shroud-laid 
ropea  or  cables,  named  ground  ropes,  of  abundant  extra 
strength  to  meet  casualties  and  heavy  strains.  These 
ropes  arc  made  fast  below  the  clack-seat  dour,  and  are 
passed  up  each  side  of  the  pumps,  bavlng  a  piece  of 
service  or  hippiog  put  round  them,  oppoHie  to  each 
lang^  to  prereot  their  beiM  chafed  or  em;  and  a 
•troi^  lasMng  of  plisbte  hand  One  actc  as  a  collar  at 
each  pump,  which  connects  the  whole  pile  firmly  to- 
l^ether.  The  ropes  arc  sometimes  passed  over  (wo 
large  pulleys  at  each  side  of  the  pit  mouth,  and  several 

uims  are  uken  round  a  strong  circuisrpost  of  wood, 


fixed  deep  and  firmly  in  the  ground.  As  the  pumps 
sink  down,  the  ground  ropes  are  slacked  off  or  eased 
away,  care,  however* bdngtakea  to  keep  a  cooiiderable 
beariog  iipon  them,  so  as  to  have  at  ^at  a  fourth  or  a 
third  of  the  weight  suspended ;  this  n  a  very  tiide 
and  a  very  old  plan,  though  still  in  practice.  This 
method  is  greatly  improved  by  having  strong  live-fold 
tackles  attached  to  tlie  top  of  the  ground-ropes,  and 
the  fold  of  the  tackles  passed  round  the  post  as  above 
described;  by  this  pisn  the  lowering  is  net  cnljr  per* 
fbnoed  more  correctly  and  eas^iiy,  but  the  pnnpecmbe 
Kfttud  up  immediately  by  applying  the  taclnefblds  to 
crabs  or  capstans.  In  this  process  a  caution  is  neces- 
sary while  the  pumps  arc  lowering,  that  their  llaogca 
do  not  catch  any  ol  the  timber-work  in  the  pit,  as  the 
weight  would  not  only  break  themi  but  endanger  tbe 
lives  of  the  men  at  the  hottoou 

But  tbe  meat  complete  and  correct  plan  for  lowcr> 
ing  tbe  "pomps  in  sinking,  ia  the  following,  which  araa 
practised  and  brcr.r^'it  iiito  use  by  the  Newcastle  en- 
gineers. There  aie^uucUed  to  the  wind-borc,  or  suc- 
tion piece,  two  very  strong  ears,  (see  I'lAtc  CCCXC!!. 
Fig.  1.)  having  counterfort  brackets  upon  the  upper  side ; 
in  each  of  these  is  a  square  hole,  three  and  a  half  inches 
tfameteritbroogb  which  rods  of  iron  are  put  and  se- 
cured by  a  strong  cotter  at  the  under  wde  of  the  ear. 
To  these  rods,  U  plates  are  attached  s  these  phtca  are 
fixed  to  wooden  spears,  six  or  seven  inches  squarr,  ac- 
cording to  circumstances,  and  are  connected  together 
with  side  pUies,  in  the  same  manner  as  pump  spears. 
These  spears  are  carried-  up  the  sides  of  the  pumps» 
and  cloae  to  the  flangeai  until  they  are  as  high  as  the 
top  of  the  atoking  set  of  pumps,  or  a  lew  btboma 
higher.  Under  each  flange  of  the  pumps,  a  lashing  of 
pliable  rope  is  passed  round  both  the  spears  and  the 
pumps  ;  this  keeps  the  whole  very  firm  and  in  a  per* 
pendicular  direction.  To  the  top  of  the  spears.  U 
plates  are  fixed,  having  a  large  strong  eye  at  top  ;  to 
each  of  these  eyes,  a  five-fold  tackle  is  booked,  and  the 
upper  blocks  or  pulleys  are  suspended  from  strong 
wooden  beams  at  the  lop  of  tbe  pit.  The  tacklc-foid* 
pass  upwards  from  the  lower  pulleys,  over  single  pulleys 
at  each  side,  and  are  hove  upon  capstans  till  there  is 
an  equal  bearing  on  both  tackles.  To  the  arms  of  the 
capstans,  sledges  are  attached  with  ropes  or  chains} 
these  sledges  are  loaded  with  weights  in  proportion  to 
the  wdgfat  of  the  column  of  pumps,  and  as  additional 
pumps  are  added,  more  weight  ia  put  into  the  hedges. 
By  this  very  correct  snd  mechaiHcsl  arrangement,  the 
sinking  set  of  pumps,  in  the  most  gradual  manner,  and  of 
their  own  accord,  sink  as  the  pit  is  sunk,  and  draw  round 
the  capstans.  Before  this  method  was  adopted,  the 
trouble,  loss  of  time,  and  danger  attending  the  lower- 
ing of  sinking  aatlt  were  uncommonly  great.  As  tho 
sinking  set  is  cimstsntly  going  down,  and  the  point  for 
the  delivery  of  the  water  always  var)-ing,  a  pipe  of  the 
same  diameter  as  the  pumps,  but  much  lighter,  is  used, 
about  eleven  feet  long,  having  a  short  pi[)c  cast  near  the  • 
top,  to  which  a  hose  or  hogg-ir  of  leatlicr  is  attached, 
q{  sufficient  length  to  rcac]i  the  cislein  where  the  water 
Is  dettftrcd.  This  is  called  the  hbggar-pipe  ;  and  in  the 
course  of  sinking,  as  soon  as  the  top  of  the  hoggar  is 
upon  a  level  with  the  lop  of  the  cistern,  tbe  hoggar- 
pipe  is  removed,  a  common  pipe  pu'  in  its  place  and 
upon  tlie  top  of  this  pipe  the  hui;i^ur-pi])c  is  again  fixed. 
In  this  manner  the  opfralioii  ol  >.ir,kih>^  K'^'cs  on,  until 

tbe  column  of  pumps  Ims  risatjbed  eilttcr  tbe  boltoai  of 
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the  pit,  or  (he  phce  fixed  upon  for  having  another  set 
of  pumps.  A,  is  li  e  sirtkin;*  stt  of  pumps,  a,  a,  the 
cars  througli  which  ihc  iron  rods  pai^;  coimc  c.i  d  w  iih  the 
spears ;  b,  b,  the  spear ;  r,  c,  the  b^hini's ;  di  the  bog* 
gar-purnp;  e  the  hoggar ;  /, /,  the  tacklcsj  ff  ffitha 
•ingle  pulleys ;  h,  A,  tbe  tackle-fold  leading  to  the  cap* 
stans ;  i  the  pump  speart. 

a  sinking  set  of  pumps,  the  wInJ  burc  or  suction- 
piece,  is  not  open  at  the  buUom  as  in  ihc  olher  scis, 
wliich  are  fixtil,  but  it  is  roundctl  ami  of  a  long  loi  m  ; 
it  is  perforated  with  holes  of  from  one  to  two  inches 
diameter,  where,  besides  the  small  holes,  there  is  a  larj^e 
hole  for  admitting  «  man'a  beodt  io  order  that  the  ca«  iijr 
imf  be  at  any  time  cleared  of  rabbtahnrhich  niaj  gather 
within  it.  When  tlie  woikmen  i  t  su.kinjr,  the  lar^^c 
hole  is  filled  viith  a  plu^,  Kavu.>;  a  ))rojection  of  such 
length  as  rcnt'ers  it  easily  dra«n  at  anytime;  the  work- 
men have  a  number  of  plu);8  for  the  small  holes,  and 
when  the  operation  of  sinking  begins,  the  upper  ticre 
of  liolca  are  plugged  opi  and  the  ingress  of  the  water 
confined  tothe  lower  holes.  By  this  plan,  at  the  bottom 
of  the  suction-piece  is  kept  in  the  bouom  of  the  sump, 
or  lowest  pan  of  the  pit,  the  other  pan  of  Uic  pit  bottom 
is  kept  dry  For  the  operations  of  the  workmen.  H  il.e 
growth  of  water  abates,  more  holes  are  plugged  up ; 
if  it  increases,  an  additional  number  of  them  are  opened. 
When  the  operation  of  sinking  it  auapendcd  for  anj  lime* 
all  tbe  plugs  are  withdrawn  in  order  to  give  fall  water 
way  to  the  regular  working  of  the  engine  ;  and  as  much 
depends  upon  keeping  the  suction-piece  safe,  where  it  is 
expofAi!  ti  violent  stiokts  fixini  tbe  blowing  up  of  the 
harder  luf  ks,  it  ia  necessary  ciilitr  to  wrap  it  round  with 
old  ropes,  or  to  case  it  with  staves  of  soft  wood,  which 
will  not  easily  split,  it  is  further  to  be  observed,  that 
as  Ib  linUng,  a  vast  quantity  of  air  enters  with  the  water 
every  atrolMof  the  engine,  the  pumps  are  filled  with 
air  and  water  together.  On  Ibis  account,  the  engine 
is  wrought  upon  air,  as  it  is  termed  ;  and  it  is  the  object 
of  the  engine-keeper  not  cnly  to  make  the  lifting  stroke 
very  slow,  but  so  to  regulate  the  movement,  that  whin 
the  stroke  is  completed,  the  engine  may  stop  several  se- 
conds before  it  makes  the  returning  stroke,  to  allow  all 
tbe  air  to  ascend.  If  the  engine  ia  working  as  a  double 
power  engine,  the  same  kind  of  halt  most  be  made  at 

the  retlirriing  stro'^r.  This  mode  of  working;  the  en- 
gine is  now  regulated  either  by  water  cataiads,  or  by 
air  vesiela  attached  to  the  gear  of  the  er.f^ine  ,  cr  in 
•mall  engines,  the  working  is  regulated  by  a  man  upon 
the  bands  of  the  engine,  when  the  improved  regulators 
■TO  wamiDg.  As  the  working  barrels  are  generally 
nine  or  ten  feet  long,  and  the  rail  stroke  of  the  engine 

from  seven  to   eight    fcCt,wliP!i    a*,  rr  nr!.  r  v    ■  k    it  is 

the  practice  to  lessen  the  length  of  siiokc  m  ui.ikuij;  to 
about  six  feet,  because,  as  the  pumps  are  coi  stanily 
going  down,  the  bucket  in  the  working  barrel  progres- 
sively has  its  working  space  higher  up.  If  the  work- 
ing barrel  ia  ten  feet  loofb  aiHl  the  restricted  Mroke  of 
the  engine  ds  feet*  and  it  the  bucket  is  at  the  boitom 
of  the  barrel  when  the  engine  is  ready  to  make  its  stroke, 
then  the  pumps  can  be  lowered  about  four  feet,  ere  the 
bucket  be  working  at  the  top  of  the  barrel.  To  this 
descent  of  the  pumps  particular  aitention  has  to  be  paid; 
and  thoreforCt  **  "  the  pumps  have  sunk  four  feet, 
tite  spears  and  bucket  are  let  four  fleet  lower  iolo  the 
barrel,  and  tbU  it  dene  at  the  top  of  the  pit,  when  the 
spears  overlap,  and  are  fixed  laterally  by  scre  wed  glands. 
The  common  depth  for  a  set  or  column  ot  pumps 


being  from  35  to  30  fathoms,  when  this  depth  is  at* 
tained  by  the  first  set,  preparation  must  be  made  for 
fixing  the  upper  pit  cistern,  into  which  tbe  upper  set 
of  pumps  is  to  be  placed,  and  into  which  tbe  water  of 
tbe  second  set  is  to  be  ihrown.  If  a  strong  bed  oF send« 
alone  is  found,  a  cearcemcnt  is  left  of  the  rock  pro« 
jeciing  about  three  fiset  into  the  pit,  and  is  formed,  in 
the  ccur^f  of  sinking,  into  a  chin  or  strong  bracket,  to 
support  thai  part  of  the  cistern  upon  which  the  upper 
set  of  pumps  is  to  rest  ;  and  a  few  feet  undci  it, 
the  pit  is  formed  into  its  regular  width.  A  recess  is 
cut  into  the  aide  of  the  pit  backwards  from  tlie  brack- 
et, fur  holding  the  cistern  into  which  the  upper  set  of 
pumps  is  to  be  placed.  For  tbe  greater  seeuniy  of 
the  i^lace  where  ;>umps  rest,  tlit  recess  in  ffTmcd 
dove  tailed,  about  4.1cvtn  feet  buck  lioni  the  f^cc  of  the 
biac  ket,  (lom  tiirte  to  four  feet  in  !)rcai;ih,  and  about 
thirty  inches  in  depth.  Into  tliis,  a  pit  cistern  bun- 
too  ia  laid  and  finnlf  wcrlgcit,  composed  either  of 
oak  or  of  best  foreign  redwood  pine,  having  the  thick 
end  lud  into  tbe  back  pan  of  the  recess,  to  prevent  iia 
coming  forward  into  the  pit,  hy  -i.e  i;i.i.;'ii<',^.inns  and 
vibrations  of  the  pumps,  and  in  case  o;  u.iiy  l.tilarc  of 
the  brae  kci  under  the  pumps.  The  inner  end  of  this 
buntui)  is  farther  secured  by  blocks  or  chokes  of  wood, 
placed  betwixt  the  upper  side  of  the  bunton  and  rooC 
of  tbe  recess i  similar  chokes  are  placed  upon  tbe  in- 
oer  end  of  the  cistern.  When  the  rock  is  of  ench  • 
quality  as  not  to  be  fit  for  forming  a  bracket,  then  a 
cross  bunion  of  wood  is  substituted,  from  one  to  t^ree 
feet  in  breadth,  and  fit-m  two  to  four  feet  in  depth* 
according  to  the  ueitht  ut  the  column  of  pumps  to  be 
supported.  This  bunion  is  fixed  into  tlic  sides  of  tho 
pit,  and  has  a  hold  at  each  end  from  two  to  four  feet, 
according  to  the  strength  of  the  rock;  upon  this  the 
cistern  is  placed,  having  a  reeeas,  aa  hd'ore  described  $ 
sometimes  lo^^s  eight  inches  thick 'are  placed  into  thn 
recess,  at  rij^lit  angles  to  the  cross  bunton,  fii  miy  secur* 
ctl  iot;tthei,  and  upon  these  the  cistern  is  placed. 

Although  Irom  30  to  30  failioms  is  the  common  . 
lengtti  of  a  iitt  or  set  of  pumps,  it  sometimes  is  neces- 
sary to  make  it  much  longer,  when  no  place  can 
be  found  in  the  shaft  for  fixing  a  cistern,  on  accomit  of 
the  tubbing ;  from  this  cause  a  lift  of  pumps  haa  beeia 
made  of  fO  fathoms  in  lengtii ;  but  this  requires  uncom- 
mon strength  ol  every  material,  and  such  a  length  is  only 
m.niL  fr<.ni  absolute  nicessiij. 

Ii  is  the  practice  to  use  tbe  sinking  set  of  pumps  for 
sinking  the  whole  depthi  so  that  as  soon  as  the  first 
cistern  ia  ready,  a  set  of  pumpa,  MHicd  a  fixed  set,  is 
substituted  for  the  sinking  set.   In  common  practice, 

fixed  sets  of  pumps  arc  jomed  toj^cthrr  by  nances  and 
bolts,  but  in  the  imptovtU  practice,  all  tbe  fixed  sets 
hjve  spigot  and  laucei  joints ;  and  iht  j(jint5  arc  madcs 
water  tight  by  lappings  of  tarred  flamtel.  But  the 
lower  set  of  pumps  of  every  engine  !»■  flange  joints* 
with  strong  hoUsi  for  the  special  putpona  of  their  being 
connected  In  one  firm  column,  so  that  if  the  water 
should  grow  up  the  pit,  or  any  k  k  happen  in  tlum 
below  water,  the  whole  may  be  dr,.\vD  up  fiom  the  bot- 
tom, if  necesssi  y,  and  repaired  ;  which  operation  could 
not  be  effected  with  the  other  kind  of  joints,  as  they 
would  not  hang  together.  In  the  case  where  there  ia 
only  one  lift  of  pumps,  tbe  flange-joints  are  for  tbe  satne 
reason  used.  The  s|^gat  and  faucet  joints  render  th«i 
drawing  of  pumps  c;nc  fiy  one,  and  placinp  jrininj^ 
theroj  a  much  quicker  operation  than  whea  ific  olher  * 
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}'oint»  »re  used.  In  general,  ihc  operation  may  be  por- 
brmed  in  less  than  a  tenth  of  the  lime  required  for 
the  other  kind  ;  ttMl  it  may  be  frequeitlljr  flf  great  ser- 
vice 10  have  the  uppw  bait  ot  th«  loMr  Mt  wilb  s|>iBOt 
and  httc«t  joints,  if  there  It  no  risk  of  the  water  riafng 
very  quickly  up  the  shaft,  of  which  there  is  generally 
liltic  danger  after  the  colliery  is  opened  up  and  a  suffi- 
cient reservoir  formed  fur  (he  water. 

With  re^rd  to  the  mode  of  collaring  (he  pumps  in 
the  pit,  keeping  them  steady,  and  in  a  true  perpeadi< 
Ciliar  lioe,  ibe  practice  ia,  to  have  two  buntona  of 
•boot  nine  inehea  deep,  and  vix  inches  in  breadth,  to 


pass  cicse  (o  \hc 


f-ir:i  fii 


nier  the  flange 


ot  join'.  The  eiiJi  ii[  il.cvj  iic  lixeii  into  the  shaft  wall, 
and  tlie  oilier  ends  1 1  t  e  n  brackets  fixed  to  the  brat- 
tice wall ;  the  other  sides  of  the  pipe  are  collared  by 
pwces  of  wood,  named  rackings,  and  in  some  cases 
stretch  ooly  the  breadth  of  the  buntona-i  m*,  if  tbe  pit 
•dmitt  of  n,  one  or  both  of  them  are  fixed  into  the  aide 
of  the  shaf'L  vf?A\.  The  improved  plan,  in  order  to  give 
as  much  room  as  possible  fur  the  operations  which  arc 
so  frequently  carried  on  in  the  engine  pit  where  the 
pumps  are,  i&  to  tix  a  strong  buoton  under  the  joint  of 
eat^^pe ;  to  which  buntons  tbe  pipes  are  firmly  attach- 
ed Iqr  a  cmUar  of  iron,  with  acrewi  nd  with  aa  repreaeot« 
ed  Plato  CCCXC.  Fig.  IS.  By  tUa  plan  there  is  nracb 
more  room  in  the  pit. 

Though  this  mode  of  fixing  the  pumps  is  very  suit- 
able for  oil  the  upper  sets  of  pim)|>!i,  it  is  not  so  for 
lower  sets,  where  from  accideots  to  which  they  are 
liabtet  the  pumps  are  sometimes  to  draw  up  bodily. 
The  mode  of  Ssiog  with  butitoos  and  rackings  i« 
therefore  preforred  m  the  fewest  set,  and  the  fistorea 
are  so  made,  that  if  there  is  not  time  to  leibove  the 
bunious  ami  rackings,  the  whole  may  be  hove  op.  In 
cases  where  the  buntons  hold  fast,  they  must  be  cut 
away  under  water  by  chissels  fixed  upoo  loaded  spears. 

With  regard  to  the  water  which  is  found  in  smkin^j 
tluough  the  several  strata,  in  ordinary  cases  it  is  con« 
docted  down  the  walls  of  the  shaft.  If  the  strata  are 
of  a  fTrm  consistency,  a  bollow  ring  ia  cut  into  the 
sides  of  tlie  pit  in  a  spiral  line  down  the  shaft,  end 
when  the  ring  can  hold  no  moie  water,  the  water  is 
either  conducted  down  in  a  square  spout  to  the  near- 
est pit  cistern,  or  a  groove  is  made  in  a  perpendicular 
direction  in  tbe  shaft  wall,  and  a  square  box  either  in- 
serted into  it,  Basil  with  the  sides  of  (he  pit,  or  it  is  co- 
Tcred  with  deal  fitted  tightly  to  the  cavity.  SimUar 
spii-al  rings  are  formed  m  sueeesslon  downwards,  and 
the  water  conducted  always  into  the  nearest  pit  cis- 
tern. The  improved  plan  is.  to  insert  rings  of  wood 
or  cast  iron,  flush  with  the  siries  of  the  pit,  and  the  wa- 
ter is  oooducted  from  one  ring  to  another,  by  means  of 
perpeodiciilar  pipaat  nntU  tbe  under  ring  can  hold  no 
more  water.  When  tbe  water  from  that  ring  ia  car- 
ried in  pipes  to  the  neareat  cistern,  then  a  new  set  of 
rin^s  is  inserted  under  tliese,  and  the  water  conducted 
in  the  same  maniier  all  the  way  down.  As  keepini^ 
S  pit  dry  is  an  important  point,  great  attention  is  paid 
to  tbe  doing  of  it  well.  When  it  happens  in  an  engine- 
pit  that  there  are  a  great  many  beds  of  coal  found  in 
the  shaft,  a  mine  a  lew  yards  kmg  ia  driveif  into  each 
coal,  and  a  bore  pot  down  frofo  one  coai  to  another,  the 
water  is  gathered  into  each  coal|  and  dneenda  through 
the  bores  to  the  pit  cisterns. 

The  practice  of  keeping  the  shafts  dry,  as  now  dc- 

•ciibod)  is  very  geaenlly  adopted  is  dreat  Britain, 


when  the  pits  arc  of  a  moderate  depth,  and  when  all 
the  water  found  in  sinking  can  be  drawn  by  an  engine 
of  a  moderate  power.  But  in  very  deep  |^ta|  such  as 
tbose  in  tbe  couniies  of  Northumberlani^  Diirham»  and 
Camberland,  where  they  are  (Vom  80  to  ISO  fiitboms 
in  depth,  the  preveniing  of  the  water  found  in  -linking, 
from  being  a  btirden  upon  the  engines,  is  most  care- 
fully attended  to,  and  is  one  of  the  chief  points  in*  the 
science  of  mining.  In  this  operation,  much  skill  and 
resolute  determination  are  osplayed.  Tiie  mode  of 
passing  ibroogh  the  oovor,  and  the  various  modes  £» 
preveotiog  the  water  from  that  source  desccmfing  into 
the  pit,  have  already  been  described.  The  next  thing 
is,  to  point  out  the  plans  which  liavc  been  successfully 
adopted  for  pieventing  the  water  found  in  iiking  from 
Bowing  into  the  pit,  and  becoming  a  burden  upon  tbe 
engine.  Those  strata  which  generally  produce  the 
greatest  feeders  of  water,  are  the  sandstones,  particu- 
larly those  of  an  open  porous  texture,  or  tbose  which 
have  very  open  cutters.  Sometimes  both  these  quali- 
ties  are  combined,  and  then  the  growth  of  water  is  un- 
commonly great.  Several  of  the  sandstones  are,  how- 
ever, impervious  to  water,  and  almost  all  the  beds  of 
light-coloured  argillaceous  schistus  or  fire-clays  are  par- 
ticularly ao,  being  very  close  in  their  texture.  But 
aomc  of  the  aaodatooes,  though  impervious  to  water  in 
their  texture,  have  wide  and  open  cuttera  which  pro- 
duce much  water.  Feeders  of  water  are  also  frequent* 
ty  found  at  the  beds  or  partings  betwixt  two  of  the 
s(rata.  Those  strata  which  are  impervious  to  water  are 
said  to  be  capable  of  turning  water. 

White  the  sinking  of  one  of  these  deep  pits  ia  gt^og 
fi>rward,  a  regular  journal  ia  kept  of  eveiy  part  wtlis 
operation,  and  each  feeder  of  water  la  meiaiired,  not 
only  after  it  is  found,  but  daily,  to  find  If  Its  growth 
increases,  abates,  or  is  regular.  The  mode  of  measur- 
ing is  by  receiving  the  water  into  a  vessel  of  30  or  60 
gallons  content,  and  finding,  by  a  seconds  watch,  the 
lime  required  to  fill  it.  Three  experiments  of  this  kind 
are  made  at  each  trial,  and  (he  average  time  of  (he  three 
entered  Id  the  jouroaL  When  the  feeders  trf  water  in 
one  or  more  of  the  strata  sunk  through  sre  producing 
such  a  quantity  of  water,  as  to  render  the  stopping  of  it 
back  absolutely  necessary,  the  first  thing  to  consider  is, 
whether  any  of  the  strata  passed  through  un  let  lUc 
feeders  are  impervious,  or  capable  of  turning  water; 
and  if  there  are  none,  tiic  pit  must  be  sunk  till  a  stratum 
of  that  kind  is  foand  i  tlieo  tbe  strata  are  to  be  edamin' 
ed  upward,  until  a  similar  stratum  »  fixed  upon.  There 
are  three  methods  of  keeping  back  the  fccdfts  ;  viz.  by 
plank,  tubbing,  iron  tubbing,  or  by  oak  cribs.  As  the 
pressure  to  be  resisted  is  the  fit  xi  c  ^l^i  lr•  ration,  it  be- 
comes necessary  to  explain  its  extent  or  limits.  Toil- 
lustratc  which,  Plate  CCCXC.  Fig.  1 4.  repreiiMa  «  pit 
sinking  through  the  various  strata,  having  a  cover  of 
sand  with  moeh  water  resting  on  the  rock  head.  It  Is 
evident,  from  what  was  explained  when  treating  of  the 
forms  of  coal-fields,  that  eacli  stratum  Sunk  througii  m 
any  pit,  whether  near  the  surface,  or  at  the  greatest 
depth,  rises  in  one  direction  until  it  meets  the  alluvial 
cover;  for  which  reason,  the  pressure  of  water  at  the 
bottom  of  the  tubbing  which  rests  on  the  rock-bead,  ia 
as  the  depth  of  the  water  found  In  the  covert  and  if  a 
stratum  a  is  found  to  yield  a  great  quantity  of  water,  and 
that  the  stratum  6  above,  and  the  stratum  e  beneath  it, 
arc  impervious  lu  water,  if  the  porous  stratum  a  is  twelve 

feet  thick,  and  no  water  fouod  in  the  strata  passed 
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through  from  tlic  rock-liead|  unlil  'Vat  t1cpt)i  which  i«; 
supposed  10  be  fifty  falhotns  Irom  the  suilacc  of  the  wa- 
ter in  ihe  cover,  in  this  case,  the  tubbing  or  triiibuig 
has  not  lo  resist  the  prc»surc  of  the  water  of  twelve  teet 
OdIji  but  must  be  made  of  strength  &H(!icicnt  to  resist 
M  colamn  of  water  equal  to  »  perpeixlicular  altftude  of 
ihf  firtbom«;  btcauM  the  ttratnni  m  meets  the  allavM 
cover  al  J,  iht-  frnin'ai:i-head  from  which  all  the  water 
found  in  sinking  proceeds.  Upon  this  principle,  though 
no  feeder  of  water  wus  found  of  any  magtiitude  uniil 
the  pit  had  been  sunk  100  fathoms,  if  this  water  re- 
quired to  be  tubbed  off  in  a  stratum  onlf  three  feet  in 
thickDcaai  the  tDbbio;  wooid  roqoire  a  Kreogtli  equal 
to  the  rettstiiif  «f  100  6thom«  of  preerare'i  for  although 
the  water  may  only  come  ihroui^h  the  open  pores  of 
the  stone,  yel^  when  the  water  is  rcd&icd,  these  innu- 
merable tubes  act  upon  the  tubbing  with  the  full  effect 
of  the  whole  hydroautic  column  ;  for  it  is  found  fiom 
experience,  that  wbaievcr  water  occurs  in  pits,  or  m 
the  working  of  iniiiea»  proceeds  from  the  surface.  A 
doar  ttndmtaniltnK  of  this  principle  la  an  oaMirtjal 
point  in  mitiing.  Upon  this  principle,  also,  if  the  cover 
which  rests  upon  the  rock-hcad  is  of  impt-rviuus  cloy, 
Ttry  little  water  will  be  found  in  the  strata  ;  but  if 
sand  beds  rest  upon  it,  or  rivers  ran  along  it,  the  water 
will  be  very  abundant. 

From  this  view  of  the  great  preimiTe  «f  water  found 
in  ^Rkingi  the  tubbing  it  off  ia  an  opei«tion  of  tho  fini 
CMscquence,  and  requires  much  skill,  attention,  and 
practice.  If  several  fathoms  of  the  strata  are  lo  be 
tubbed,  in  order  to  resist  the  How  of  water,  ihc  pit  has 
to  be  widened  regularly,  to  admit  the  kind  of  tubbing 
proposed  to  bt  put  in.  The  greatest  width  being  re- 
quired for  plank  tubbing,  and  the  least  width  for  iron 
ttrikbing.  Plate  CCCXC.  Fig.  Is.  repreeents  a  pit  widen- 
ed out  for  pUnk  tubbing,  where  a,  a,  a,  a,  are  the 
impervious  strata,  A,  b,  the  porous  strata  yielding  the  wa- 
ter, the  bottom  of  the  recess  c,  c,  is  made  level,  and  as 
smooth  as  poa&ible,  by  means  of  mason  irons.  The  same 
points  are  attended  to  in  working  off  the  upper  part  of 
the  recess  </,  d.  In  tbia  operation,  wedging  cribs,  spik- 
ing cribs,  and  main  cribs  ate  used  ;  besides  the  plank 
Which  liarma  the  tubt  a  quantity  of  fine  dry  clean  readad 
deal  is  prapcrad  Ibr  fbrming  the  joints,  which  is  known 
>y  'he  name  of  sheeting  deal.  This  fthceling  deal  is 
always  applied  in  pieces  laid  end-ways;  that  is,  with  the 
end- reed  of  the  wood  towards  the  area  of  the  pit.  As 
much  bf  the  security  depcoda  upon  tho  tub  being  water- 
tight at  its  jointing  wtth  the  racki  sevefal  plans  huve 
bMn  adopted  for  this  pnrpoiei  the  most  tppfvved  of  is 
represented,  Fig.  3.  Ptaie  CCCXCt. 

In  order  to  give  loom  for  the  lower  wedging  crib,  the 
recess  is  cut  a  few  inches  wider,  as  at  c,  fioni  A  lo  c  is 
laid  with  sheeting  deals  all  around  the  circle,  or  with  a 
tbiu  uniform  stratum  of  oakum.  Upon  this  the  wedg- 
ing Clib  4  b  teidit  and  neatly  jointed  to  the  radius  of  Ihc 
pi^  each  aegweni  trained  ejiectly  to  the  circle.  At 
c«ch  joiak  of  the  segment  sheeting  deal  !s  inserted. 
This  wedging  crib  is  about  ten  inches  in  •!  o  hcd,  and 
six  Inches  deep.  Tiic  space  e,  at  tlic  back  ot  the  crib, 
iibout  t"o  ;i  id  a  fialf  inches  wide,  is  filled  with  pieces 
of  clean  reeded  dry  deal,  inserted  end-ways:  and  this 
ii  regularly  wedged  with  one  set  of  wedges  nil  aronnd  $ 
then  with  a  second  and  third  set  in  tlie  sam  Kgnlar 
maimer,  the  object  being  to  keep  the  crib  in  a  posi- 

tinn  "nily'  rjiiul:;:,  tlic  wrrl-r.,  uScd  in  ihis  operation 

arc  made  ut  dry  clean  tir,  very  thin  at  the  head  in 


cnmpnri":,fia  w:r^  their  length,  opcf^lngs  jm?  tr  ade  for 
cr.iLriiig  itie  jHjii  i5  of  these  wedges  by  a  aicei  wtdginj* 
chissel ;  and  ti  c  vvc(l,;ing  is  continued  regularly  around, 
until  the  steel  wedging  chissel  caouot  make  an  opening 
in  the  wood.  By  this  operation  no  water  can  pasa 
downwards  by  the  back  of  the  cribb  The  nest  open,* 
tioD  1%  to  8s  a  spiking  crib,/,  to  the  voch,  about  10  or 
13  feet  from  the  lower  crib,  according  i  j  ihf  l(nglh  of 
tlie  planks  to  be  used  for  t)ic  tubs.  Tlui  spJkiDj*  crib 
is  about  five  inches  square,  .ttkI  ib  only  used  lur  ijnk.ng 
the  UmIs  of  the  tub  to  it.  They  mu^t,  however,  be  set 
true  to  the  sweep  of  the  pit,  as  upon  them  the  true  cir- 
cular figure  of  tt  4iepends.  TliU  spiking  crib  toeinf 
pisred,  the  tubbing  deals,    are  to  be  fixed.  These  are 

made  of  desls  three  inches  thick,  and  abniT  tjx  inches 
broad,  planed  oti  ali  sidc^,  and  the  joints  wiotii^lu  to 
the  true  bevel  of  the  circle  of  the  pit.  Sheeting  deals 
are  laid  under  the  deal  ondS|  and  the  tub  deals  are  firm- 
Ijr  set  toother)  one  by  in  a  perpendicular  direc- 
tion, their  upper  cndi  tcaelduf  to  tM.  middie  of  the 
spiking  crib  /  Formerly  these  planite  were  fined  to 

the  spiking  cribi>  with  iron  nails  or  spikes,  but  as  thcsr 
were  soon  duslroycd  by  conosion,  particularly  wlicn 
there  wah  any  salt  in  the  water,  treenails  are  now  used, 
and  found  lo  be  much  better.  When  the  planka  are 
set  around,  and  within  less  than  three  breadths  of  • 
plank  from  being  closed,  a  plank  is  ptaiced  on  eacbaid« 
of  the  opening,  having  a  square  joint  next  each  other  in 
place  01  being  bevelled,  which  leaves  a  rectangular  or 
parallel  space  fur  inserting  the  closer  or  closing  plaok. 
This  plank  is  prepared  so  as  just  to  enter  by  turcc,  it  is 
then  rubbed  on  the  edges  w  iih  »oft  i>odp,  and  in,  by  main 
force,  and  heavy  malleta,  driven  flush  with  the  other 
plank.  The  sheeting  deals  under  the  ends  of  the  plank^ 
and  in  the  joints  ot  the  wedging  crib,  are  then  wedged 
light,  in  the  manner  before  aontioned.  The  main  cnbe 
gg.  are  then  to  be  placed  as  counterforts,  for  the  security 
and  strengthening  of  the  tubbing.  Thi  se  cribs  are  made 
in  the  manner  before  mentioned  ;  they  are  about  eight  or 
nine  inches  in  the  bed,  seven  inches  linck,  and  arc  placed 
at  distanccB  from  each  other,  proportioned  to  the  column 
of  water  to  be  resisted.-  At  great  depths  they  are  laid 
dose  togethert  and  the  distance  from  each  eCber  incrcasea 
as  tbe  pressure  deereeses,  cere  being  taken  to  have  al- 
ways a  decided  r\rc?.<i  of  strength,  and  made  to  bear 
equally  against  the  tub  deals,  by  means  of  wedging  at 
the  joints.  The  first  main  crib  is  laid  close  to  the  foot 
of  the  tub  deals,  and  resting  on  the  wedging  crib.  Dur^ 
tng  this  operation,  the  growth  of  water  at  the  back  of 
the  tubbing  is  allowed  to  flow  freely  thraugb  a  flag 
hole  at  the  foot  of  the  tubbing,  until  the  whole  operation 

is  completed.  The  upper  rm'.i  of  the  first  set  of  tub 
planks  arc  then  cut  square,  and  level  all  around.  The 
Second  spiking  crib  /,  is  then  fixc<I,  and  another  set  of 
tubbmg  deals  put  around  as  the  former,  having  sbcetin^ 
deal  inserted  betwixt  the  ends  of  the  two  sets  at^  When 
this  is  wedged,  the  cribeikt  A,  are  placed  in  the  manner 
before  described.  According  to  this  plan,  tubbing  may 
be  carried  upwarda  to  any  height,  until  the  water  rising 
at  the  back  of  it  would  discharge  itself  into  the  natural 
reservoir  above  the  rotH  head,  as  is  frequently  done  ; 
but  if  a  tubbing  of  a  few  fathoms  is  to  be  formed  in  n 
reeees  at  a  ccoMderable  depth  from  the  rock  head,  then  a 
weiMng  crib  esnst  be  placed  at  tbe  top  of  the  reccssi 
and  firmly  baclt-wedgeu,  as  at  the  lower  wedging  crib 
d.  WItcn  this  kind  i  f  l  ulj'  ing  is  completed,  the  plug 
hale  is  filled  up,  and  Uic  water  quickly  rues  and  product 
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ils  fbll  pMirare.  Altbougfa,  from  the  nature  of  the  ope* 
ntion  deacribedt  it  might  ii«  luppoMxl  that  ootbing  could 
■brink  even  in  the  leeit  degree,  fet^as  the  (ireeMre  ac- 

cumulateet  the  wood  and  the  jointt  are  heard  very  dis- 
tincily  creaking  by  the  exccasive  pressure.  From  this 
it  is  cvi.li-)it  that  no  form  hut  that  of  a  circle  could  resist 
such  a  weiglit.  After  the  full  pressure  is  oluuincd,  it 
frequently  happens  that  veins  of  water,  not  thicker  than 
e  fine  hair,  will  be  found  springing  fiom  the  sides  of  the 
tubbiiigi  these  generally  lake  up  in  a  few  days  by  the 
■welting  of  the  wood.  Whoft  oll  i*  tecuvodi  ebeethuuE 
deals,  inch  and  quarter  thfek,  are  neiied  to  the  ciibe  wi 
around  the  pit,  t  i"  only  to  preserve  the  cribs  from  injury, 
but  to  make  a  smooth  watl  for  the  ascending  and  descend- 
ing baskets  wiih  coals.  Tiicsc  sheathing  deals  arc  put 
on  in  regular  perpendicular  courses,  and  the  but'ends 
meet  flush  on  one  of  the  cribe. 

The  solid  cribUagf  OMCUted  with  oak  cribs  eoljt  end 
-  no  tubbing  deals,  n  a  more  complete  piece  of  work 
than  the  former.  If  tbr  prr-^sure  is  great,  they  are 
formed  three  to  four  feet  iou^,  ten  inches  in  the  bed, 
and  seven  or  eight  inches  deep,  of  the  best  oak,  as  lic- 
fore  described.  The  first  crib  is  laid  down,  and  back 
wedged,  in  the  same  manner  as  the  wedging  crib  in  the 

C'  k  tubbing,  wiib  this  diffemee,  that  it  baa  been 
d,  that  when  the  wedging  was  made  in  ilnea  paral* 
lel  to  M  e  ^wf  c]i  of  the  cribs,  the  immense  pressure  had 
atenueiicy  .o  press  forward  the  lower  part  of  the  crib; 
and  it  has  been  luund  from  experience,  that,  if  the 
wedging  is  done  in  a  diagonal  manner,  it  is  much  su* 
paiior,  and  quite  effectual.  After  the  back  wedging  is 
cempleud,  the  nest  tier  of  cribs  is  laid  down  in  precise 
poiitiOD,  having  abeelillg  deal  along  the  .bed,  and  at 
each  end  joint,  the  perpendictilar  jeinte  era  overlapped 
in  each  set  by  the  position  of  tbe  next  sefpneote  alter- 
nately, so  that  the  face  of  tlic  cribs,  with  the  jointings 
of  sheeting  deals,  has  the  appearance  of  ashler  work. 
A  wedging  cnb  is  fixed  in  the  upper  tier,  it  next  the 
top  of  tbe  recess,  and  the  back  wedging  completed,  as 
before  directed.  Each  crib  is  set  true  to  the  radius  of 
tlie  |Ht,  and  the  back  of  it  filled  op  with  pieces  of  wood 
betwittt  it  and  the  rock.  When  the  whole  space  proposed 
to  be  cribbed  is  filled  up,  then  the  wedging  of  the  joints 
commences  while  the  water  flows  by  a  plug  hole  at  the 
bottom.  All  the  horizontal  and  perpendicular  joints 
are  gone  over  completely  with  one  set  of  wedges;  and, 
in  the  same  way,  a  second  and  a  third  set  of  wedging  is 
done,  till  wed]jes  can  be  no  longer  driven.  Tbe  face  of 
the  wedgings  is  then  made  amooth,  the  plug  hole  filled 
up,  anil  ilie  iui!  pressure  sustained.  In  tliis  kind  of 
WiJt  k,  iiiiiuiiierable  fine  vcms  or  filaments  of  water  issue 
fiom  the  weddings,  the  water  being  forced  iluough 
the  pores  oi  the  wood.  If  these  do  not  take  up,  addition- 
al wedging  mast  be  attempted,  till  not  a  panicle  of  wa- 
ter can  be  seen  issuing.  In  thia  piece  of  work,  much 
ingenuity  is  displayed,  and  it  Ttfleds  nach  credit  upon 
the  ii.vcntor. 

The  third  mode  of  tubbing  i:s  by  means  of  iron  cy- 
linders cast  into  segments.  These  arc  different  from 
the  drop  or  sinking  cylcnders,  because  they  are  placed 

J>i«  ce  after  piece  in  the  circular  recess  of  the  pit  CQtMtt 
br  them.  The  flange  ibr  tbe  wedging  joint  ia  aomc' 
tinea  towards  the  centre  of  ibe  pit,  but  tbe  improved 
Tnethod  is,  to  turn  the  flange  inwards.  In  the  latest 
improvements  of  this  plan,  executed  by  Mr.  Buddie, 
where  there  was  a  pressure  of  several  hundred  feet,  the 
•egmeois  were  six  feet  long,  and  two  feet  deep,  an  inch 
VoL.Xni.  Part  I. 


thick,  counterforted  with  raised  work  oo  tbe  back  ;  the 
Up  of  the  flange  was  strong,  and  supported  bj  brackets. 
These  iron  segments  of  •  qflioder  are  set  true  to  the  ra- 
dius of  the  pit ;  and  eveiy  boiixoBtai  and  perpendicular 
joint  has  sheeting  deal  in  it.-  A  wedgmg  crib  is  fixed 
at  the  bottom,  and  the  segments  arc  carried  regularly 
up,  having  the  joints  like  ashler  work.  This  kind  of 
tubbing  can  be  carried  to  any  height,  until  the  water 
finds  an  outlet  at  tbe  surface,  or  strata  containing  wa- 
ter can  be  tubbed  off,  as  by  the  other  kinds  of  tabbing 
befiiro  described.  A  pit  oonpleted  in  this  manner  pre- 
sents a  smooth  shaft  wall  of  iron,  tbe  flanges  being  to- 
wards the  outside  of  the  cylinders.  In  this  work  no 
screwed  bolts  are  used  for  joining  the  segments  toge- 
ther. In  a  pit  in  the  Newcastle  district,  70  fathoms 
have  been  executed  in  this  manner,  under  Mr.  Buddie's 
directions. 

Wbeo  a  tbio  bed  or  parting  betwixt  two  of  the  atn* 
ta  which  are  Impervleus  to  water,  produces  maeli  wa- 
ter, or  when  t  lie  cutlers  or  fissures  in  the  strata  do  so, 
this  water  can  be  completely  prevented  from  flowing 
into  the  pit  by  wedging,  for  whicli  there  is  a  [i.ni- 
cular  melhcd.  In  place  of  attempting  directly  to  wedge 
the  fissures,  as  was  the  former  unsuccessful  practice, 
tbe  fissure  is  cut  open  with  chiaaeJa,  and  made  about 
t«ro  inches  wide  and  seven  Inches  deep,  as  repraaeuMd 
Tig.  IG.  Plate  CCCXC;  the  lips  are  rounded  off  about 
an  inch  and  lialfi  pieces  of  clean  deal  are  then  driven 
in,  tlu  Ijcc  of  which  comes  no  fart!ict  tli  m  the  contour 
of  the  lips;  the  whole  is  then  firmly  wedged,  till  all  the 
water  is  stopped  back.  By  placing  the  wedging  back 
from  the  face,  the  lock  is  prevented  from  burstuMr  dar« 
iog  the  eperaiiea,  wbieh  uwqw  happened  In  tlie  IbraMr 
proecaa. 

In  sbking  engine  pits,  besides  contending  with  the 
water,  ventilation  has  to  be  atteiuled  to,  on  account  of 
the  pernicious  airs  or  gases  found  in  the  strata,  and 
which  at  limes  come  ofif  in  great  quantities.  These 
gases  are  carbonic  add  or  fixed  air,  and  carburetted 
hydrogen  or  inflammable 'air.  The  first  of  these  gaaea 
being  heavier  than  the  atmospheric  tit,  sinks  to  tbe 
bottom  of  the  pit,  and  filling  it  up  like  water,  displaces 
tbe  common  air,  until  it  (lows  over  the  mouth  of  the 
pit.  Thia  air  instantly  exlint^uishcs  flame,  and  de- 
stroys animal  life.  The  other  i  being  lighter  than 
air,  instantly  ascends  the  pit,  mixed  witfi  common  air. 
I r  this  gas  is  much  diluted  with  the  common  air,  ths 
workmen  sufier  oo  iocooveaiency  from  it }  but  if  pure 
and  anmixed,  it  destroys  sinnal  file,  or  If  mixed  with 
certnir-  pr  {xjrdons  of  common  air,  it  suddenly  explodes 
and  burus  the  workmen.  These  gases  will  be  parti- 
cularly noticed  when  the  vcmiktion  of  aiinee  ia  treat- 
ed of. 

In  ordinary  cases,  while  pits  are  sinking,  the  brattice 
walla  prodoca  »  circulation,  by  tbe  air  deacending  upon 
one  aide  and  aaeeodinfbjr  tbe  oiliar.  Iftbbdaea  not  lake 
place,  the  circolaUen  mnat  be  pToduoed  by  fiie  rarefying 

the  air. 

The  most  approved  method  is,  to  cover  the  engine-pit 
areH  of  the  shaft  with  deals,  having  iiperlures  for  tbe 
pump  speara  nail  tackling  to  pass  through,  with  hatch- 
doors  lor  the  mm  going  up  and  down}  near  the  lop  of 
the  pii^  and  immediaieff  ander  this  eqiffolding,  a  tube 
of  brick,  at  least  three  feet  square,  la  carri<Bd  in  a  hori- 
zontal direction,  and  connected *with  a  furnace  having  a 
high  chimney  with  double  doors,  where  the  person  en- 
ters to  throw  coals  on  tbe  firc^  as  represented  Fig.  S.  Plate 
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CCCXCl.  where  a  a  arc  the  double  doors,  b  ihc  mouth 
cf  ihc  hoiizontal  tube  from  t)ie  pit,  c  the  furnace,  d  the 
ash  pit,  e  the  furnace  building  8  feet  high,  arched  with 
briclh/  the  chimney,  which  ii  from  50  to  100  feet  highi 
•oeordhi^  to  the  drauf^ht  reqairedi  from  S  to  10  feet 
•qum  at  bottom,  and  tapering  upwards  to  three  or  four 
feet,  inside  measure.  The  chimney-wall  needs  not  ex* 
ceed  nine  inches  in  thickness,  if  buili  of  brick,  aficr  pass- 
ing the  extreme  heat  of  the  furnace,  whu^h  is  aljtjut  12 
feet  high,  wiieic  there  is  a  liuint;  of  fire  brick  ;  fuinaces 
of  smaller  dimensions  may  be  suihcicnt,  in  cases  where 
they  are  only  to  be  used  while  the  pit  is  sinking;  but 
those  of  large  dirovnuooa  «r«  auitablo,  not  onl^  for  ven- 
tilating the  pit,  but  the  workinffs  of  the  colliery  after* 
waixis.  In  some  cases  the  '  l  iz  ini?,!  tube  is  connected 
Mith  the  chimney  of  the  cn^^uit  luinace,  with  good  efl'ect, 
lor  liie  operation  of  sinking. 

Another  process  is,  that  in  place  of  covering  the  en- 
gllie<ptt  area  where  the  pumps  are,  as  before  described, 
to  Gomect  with  tiw  horizontal  tube,  deal  b(aei»  having 
an  internal  area  of  from  two  to  finirfieet.  Theae  are 
t  arried  down  the  pit  to  within  a  few  yards  of  the  bottom, 
and  produce  a  circulation  of  air,  by  bciii)^  connected  with 
a  furnace  at  top;  for  as  the  air  ascends  through  these 
pipes  by  entering  at  the  lower  part,  the  fresh  air  de- 
acends  to  supply  ita  place.  A  temporary  expedient  is 
tiaed  in  piu  of  &  veiy  moderate  deplb»  by  meaoa  of  air 
boxea  carried  from  the  bottom  of  the  pit  to  IS  bet  above 
the  surface,  upon  the  top  of  which  a  hopper^ahaped  fun- 
nel is  placed  in  a  horizontal  direction,  which  iMrfng  turned 
with  its  aperture  to  the  wind,  sends  a  supply  of  fresh  air 
down  the  pit.  Thi*  plan  is  of  no  use  in  deep  pits,  or 
where  the  gasea  are  very  abundant.  If  a  great  quantity 
of  gaa  iasues  from  one  place  in  the  pit,  it  is  found  expe- 
dient  aomctimes  (o  confine  it  in  a  tube,  and  conduct  H  to 
the  top  of  the  pit,  where  it  dissipatea  into  the  air. 

ta  those  pits  where  it  is  proposed  to  draw  a  great 
quantity  of  coals,  and  with  very  considerable  velocity, 
it  is  the  practice  to  widen  them  at  the  place  where  the 
ascending  and  descending  bat.-Li  ts  oi  coal  pass  one  an- 
other, which  is  termed  the  meetings.  If  there  are  two 
or  three  beds  of  coal  in  the  pit,  there  wilt  of  course  be 
different  placet  for  the  flocetioge,  as  they  are  placed  at 
half-way  betwixt  the  mouth  or  the  pit,  and  the  coal 
a'u  h  ;s  working^.  The  common  practice  is  to  make 
lie  pit  32  inches  wider  in  the  niiddle,  that  is,  16  inches 
■wider  on  each  side.  It  is  evident  that  tl>csc  cannot  be 
made  when  there  is  tubbing  in  the  way ;  and  if  there 
are  many  beds  of  coal  to  work  in  the  same  pit,  it  is 
better  to  mike  the  pit  of  anflicieot  width  from  top  to 
bottoma 

These  stones  and  rubbish  produced  in  sinking  arc 
drawn  iip  with  horsc-jjins,  when  the  pit  is  not  deep  ;  but 
in  all  pits  of  any  considerable  depth,  the  rotatory  steam 
engine  is  used,  and  the  workmen  have  now  more  confi- 
dence (aa  to  their  peraoiwl  aafetfOin  theae  machlaeef 
than  in  the  borie>glDi» 

The  great  colTieriea  of  Newcastle  are  freqaenttf 
wrought  hf  one  shaft,  divided  in  the  manner  before 
mentioned,  which  serves  as  an  engine-pit  and  coal-pits, 
and  by  these  tlie  whole  ventilation  is  carried  on  to  an 
extent  altogether  astotiishitig.  This  system  is  fullowed 
on  account  of  the  immense  expense  wliich  requires  to 
be  laid  out  upon  a  pit  of  thia  kindt  an  expense  amount- 
ing in  some  eaaea  from  4O^0e0JL  to  80^D00<:i  inelud- 
ing  the  maeUnery.  In  general,  however,  the  coiUe- 
tiea  of  Great  Brilain  are  wrought  by  meaoa  of  an  en* 


pine-pit,  and  a  series  of  pits,  sunk  at  rcgulir  stance's, 
suitable  to  the  system  of  the  colliery.  The  expense  of 
these  pits  being  comparativdy  very  little,  they  are  of 
various  abapett  aa  bebire  mentioiied.  When  cifcular  or 
ocugon,  they  are  about  dght  feet  to  diameter ;  when  vec* 
tangolar,  they  are  eleven  feet  long  by  live  feet  bro;td. 
The  long  elliptical  pits  are  eleven  feet  long  by  seven  feet 
wide. 

Common  pits  are  in  general  easily  sunk  after  the  rock 
head  is  found,  and  the  cover  secured,  particularly  when 
the  growth  of  water  is  such  that  no  tubbing  ia  required. 
The  process  followed  is,  to  drive  a  mine  to  the  place 
Where  the  pit  ia  tntended  to  boiand  having  fixed  the  spot 
above  ground  from  a  anrvey  made,  the  instant  the  pit  is 
sunk  to  the  rock  head,  a  bore  is  put  down  to  the  mine, 
by  which  all  the  water  descends,  which  aids  the  ventila- 
tion ol  the  pit.  In  all  rcctanguldr  pits,  a  small  counter- 
fort or  bracket  of  tock  is  left  at  each  corner,  termed 
a  pane,  which  strengthens  the  sides  of  the  pit,  and  ren- 
ders the  sinking  or  walling  of  the  pita  eaaier.  When 
the  alluvial  cover  is  aecored  by  of  ruble  work 

in  square  pits,  it  is  the  practice  to  throw  archc?  of  ash- 
ler stone  in  a  vertical  direction  at  every  three  or  tour  fa- 
thoms distance.  Theae  atrangtheii  the  aideiagainat  the 
lateral  pressure. 

In  the  course  of  sinking,  if  any  very  soA  strata  are 
foundi  which  have  not  conaiatenqr  to  form  a  firm  afaalit 
wall)  a  rcieeaa  ia  cm  mtt  betwixt  the  firm  atmu  upon  the 
lower  and  upper  side  of  the  soft  strata, and  walla  of  ma- 
sonry substituted,  either  of  brick  or  of  stone ;  and  if  beds 
oi"  tenstone  occur,  or  any  very  hard  rock  which  will 
nut  wall  smooth,  but  which,  in  blowing  with  gunpowder, 
leave  large  angular  projections,  such  strata  require  to  bo 
walled  down  an  extra  width,  in  prdor  to  admit  of  ma« 
sonry  to  ferm  amooth  sides.  In  all  casea  great  attain 
tioD  ia  Boeeaaary  to  have  the  shaft  walla  m  aoBOOth  ai 
poaaible,  that  it,  free  from  all  projection*  and  hollowa, 

inorrlcr  ■l::>,t  w  lu  ri  coals  are  drawn  up  with  velocity,  the 
basl^c:  or  l.\..:Jn  u.ay  pass  in  a  line  as  truly  perpendicu- 
lar LIS  1)  ■  ■jiblc,  o;he!  !•  ly-.  jI  they  touch,  they  are  thrown 
iirst  to  the  one  side  and  then  to  the  other,  and  continue  % 
destructive  oscillation,  both  in  the  ascent  and  descent, 
and  do  much  injury  lo  the  coali,  baskets,  and  pit.  Where 
hutchea  are  used  made  of  deal,  the  injury  thus  produced 
is  uncommonly  great.  When  the  workmen  riile  tlie 
shaft  in  going  and  returning  to  their  work,  the  greatest 
attention  must  be  paid,  in  order  to  have  the  shaft  walla 
not  only  very  smooth,  but  all  the  friable  strata  secured^ 
because  in  deep  shafts  a  very  small  bit  of  atone  fkltinc 
from  a  great  height  upon  the  heed  of  a  man  provea  iMnl. 
In  some  shafta,  when  the  atrata  are  ehiefty  of  the  various 
kmds  of  clay  and  argillaceous  schistus,  they  are  cased 
from  top  to  bottom  with  deals  neatly  jointed,  and  nailed 
to  cribs  or  buntons  fixed  lo  the  shaft  walls;  for  the  same 
cause  some  pits  are  built  with  brick  or  ashler  from  the 
Imiom  to  the  top. 

The  vartouB  processes  puraued  in  working  coal,  and 
brtogtog  It  to  market,  have  now  to  be  detailed. 

Coal,  aa  one  of  the  various  strata  of  a  eoal.field,  liea 
in  a  conforming  situation  with  the  other  strata,  tike  the 
leaves  of  a  bonk  ;  the  stratum  which  rests  immediately 
on  it  is  named  the  roof,  and  the  stratum  upon  which  the 
coal  rests  is  named  the  pavement,  and  in  some  districts, 
the  thill.  The  terms  roof  and  pavement  are  very  op* 
propriate,  as  the  one  is  the  roof  or  ceiling  to  the  miner 
immediately  above  bia  head,  and  the  other  ia  that  on 
which  he  wallu.  It  ia  very  remarkable  in  the  oaiural 
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Mitarf  of  outr  that  tite  ttntom  upon  whibli  eodt 
generally  rest,  is  an  argil  or  fire  clay  of  >arious  hard- 
ness, from  the  tenth  of  an  inch  to  many  feet  in  tliick- 
ness.  When  coalH  rest  directly  on  any  otfici  [uv  tin  tut, 
some  trouble  or  dislocation  of  the  strata  is  gCDcraliy  the 
ctnae. 

-  A  atratnin  M»  or  aMin  of  coal)  i>  not  in  its  texture 
one  tmtfbrm  lolM  intM,  nor  h  it  tlwtys  of  a  homogene- 

ou-^  (|u:ili'.y.  I, ike  \hc  other  a^fotnpanylng  strata}  it  is 
dividcJ  ^.r,d  Hjlci^iccicd  by  vthal  arc  named  partings, 
backs,  riittci.,  reeds,  or  ends.  Then-  an  two  chief 
partings  in  a  coal,  the  one  at  the  pavement,  tbe  other 
at  the  roof ;  these  partings  arc  the  liaei  off  Mpantim 
bfetivixt  WBf  atratum  and  the  adjoauog  one  s  aoimtiiiiMa 
U  ia  only  a  fioo  line  fundng  horiaaotallf »  and  icareelf 
-risible,  in  other  cases  it  is  very  distinct,  and  composed 
of  either  a  dry  powdery  matter,  or  of  clsy,  of  about  a 
twelfth  or  an  eighth  of  an  inch  in  thickness.  BcLidcH 
these  chief  partings  at  tbe  roof  and  pavement,  there  arc 
subordinate  partings  found  in  the  bed  of  coal  paiallel  to 
these,  and  sometimes  rery  numerous;  these  vary  in 
tlnokneaa  from  a  line  scarcely  visible,  to  a  parting  of 
oven  HMwe  than  half  an  incb.  These  partings  in  coal 
are  generally  composed  of  a  glimmering  fibrous  sub- 
stance, named  mineral  carbon,  which  is  soft,  and  when 
touched  blackens  the  bauds  very  much.  It  is  to  be  re- 
marked,  that  this  substance,  though  soft,  is  never  foood 
in  the  backs  or  cutters  of  the  coal.  These  parting% 
backs,orcmters,  are  delineated  in  Rg. 4. PlatOCCCXCI. 
Whero  Af  B,  C,  D }  £,  F,  G,  D  repreaent  a  pottlon  of  a 
bed  of  coal,  tbe  parallelogram  ABDC  the  paitin||r>*  the 
roof,  and  EFG  the  parting  at  the  pavement ',  ab,b  e,d  e, 
and  e  /,  the  subordinate  or  intermediate  partings;  g  A, 
i,  k  t  m,  the  backs  i  o  f>,  fi  r  i,  »  t,  u  v,  and  x'  n  the 
cutlers ;  from  this  it  is  evident  that  a  bed  of  coai,  ac- 
cording to  the  number  of  these  natural  divisions,  is  di- 
vided and  anbdivided  into  variom  aised  aolid  figurea»  of 
•  cubic  or  rhombddal  abapOi  aeeonHng  todw  reetangii. 
lar  or  oblique  direction  of  the  divisions  to  one  annther  ; 
the  partings  are  always  parallel  to  the  roof  and  pave- 
ment, excepting  where  there  are  troubles  in  ihc  strata, 
and  the  backs  cross  the  partings  at  right  angles  to  their 
planes.  But  though  cuiton  are  found  sometimes  run- 
ning at  right  angles  to  the  line  of  the  backs^  they  mora 
frequently  croaa  them  obliqtiely ;  ao  that  in'  the  one  caao 
the  figures  formed  are  rectangular  solida.  In  th«  other 
case  they  are  solids  of  a  rbomboidal  form. 

Besides  these  common  divisions  in  the  cr>al,  thero  art 
occasionally  found  accidental  divisions  in  various  direc- 
tions, but  generally  in  a  line  sontewbat  in  tbe  direction 
of  the  backs,  and  passing  like  them  from  roof  to  paver 
BBcnt ;  these  are  termed  leips  or  gUac^  bacfcSi  on  ac* 
cOttBt  of  their  glossy  anrfiKes,  which  have  no  tenacity  as 
tocaeb  other,  and  are  the  occaswn  of  mislbrttines,  aome 
of  them  fatal  to  the  workmen.  When  the  backs, 
cutters  and  partings  arc  goud,  as  the  miners  term  them, 
tbeygic  i-;v  d  their  labour  in  working  ihirk  beds  of 
coaJ,  particularly  where  the  coal  is  strong  and  works 
large  I  tbej  are  of  less  importance  in  the  soft  caking 
caalai  aneh  aa  are  ibiind  in  the  north  of  England.  In 
atroog  coals,  where  tho  divlriont  are  good,  they  are 
termed  back  and  end  coals,  and  thf  v  Ijreak  out  into 
pieces  of  <]Uadrangular  form,  with  srnooih  planes,  and 
produce  comparatively  little  wasie  coal,  culm,  or  dross, 
in  tbe  open  burning  coals ;  but  where  the  partings, 
hacks  and  cotters  are  bad,  the  coal  is  greatly  injured  in 
(be  wotliiiigi  and  nucb  calm  ia  produoad,  which  ia  ot 


fittia  or  ao  valae.  When  the  paningit  are  bad,  the  coal 
is  said  by  the  miner  to  have  neither  roof  nor  pavement; 
and  when  the  cutters  arc  irregular,  the  coal  breaks  in 
that  direction  veiy  mucb  Mcratedi  OT  tccthy  b  the  ndn* 
cr's  language. 

Bcddea  Uieae  chief  and  regular  diviainn^  tfMfn  are  iD<- 
iiitaiatabie  cttcka  and  fiaaurea  croeaiag  cm  anoihari  ao 
that  when  the  coala  are  broken  with  fbnctbe  fngmem* 
are  of  a  cubic  form,  p^rtif-ularly  in  opm  Vurninfj  bright 
coal,' named  on  that  account  cubical  l  ual,  in  place  of 
rough  coal  or  chcary  coal,  as  foi  mci  ly  On  the  othev 
baind,  tbe  coals  named  splint  coais  (slate  coals)  have  few 
of  these  cracks,  but  have  a  slatey  fivctnra  ptraUel  to  the 
roof  and  pavement  of  the  coaL'' 

_With  regard  to  the  tone  of  coal  of  90  cvt  each,  con- 
tained in  an  English  or  Scotch  acre,  the  weight  of  a  cu- 
bic foot  of  coal  varies  from  75  to  80  pounds  avoirdupois, 
which  gives  a  range  in  the  cubic  vai  il  hom  18  cwt.  to 
very  near  a  ton.  In  practice  it  is  common  to  reckon  the 
cubic  yard  18  cwt.  which  is  exactly  half  a  hundred 
-  weight  for  each  btch  to  helsht  of  tbe  aqoare  yard ;  upon 
this  principle  a  coal  dn«o£el  fnir  Incnaa  in  thiekneM 
conuina  a  lofa  in  oveiy  a^iare  ywd  of  the  araa*  heacn  an 
EngUak  u4  Sootch  acre  of  Uua  ttnckneM  contaia  Aa 
foUowing  irdgbt  of  ooalaj 

r»Ri. 

An  English  acre  -  4840 
A  Scotch  aero      -         -  6084 

From  the  above  quantitiea)  there  falla  to  ho  deducted 
the  proportion  of  cool  to  Im  left  in  pHlara,  beridea  an  a1- 

lowance  for  waste,  before  the  exact  prnritjcc  per  acre  can 
be  ascertained  ;  from  the  above  daU,  the  quantity  of  coal 
of  any  thickness  contained  in  an  acre,  may  be  very  easily 
calculated,  but  the  calculaUnos  must  be  corrected  ac- 
cording to  tbe  kind  off  coal  and  pecvllnitiaa  eonweted 
with  it. 

IVhen  the  engine-pit  is  sunk,  and  the  lodgment  form- 
ed, the  next  thing  to  be  done  in  collieries  of  a  moderate 
depth,  and  where  a  number  of  pits  are  to  be  sunk  for 
drawing  the  coals,  is  to  run  a  mine  in  the  coal  to  the  rise 
of  the  strata,  or  a  cropping  from  the  engine- pit  to  the 
second  pit.  Where  inflammable  air  abounds,  the  prima- 
ry point  of  attention  is  the  ventilation  for  the  aafcljr  of 
tbe  workmen ;  but  as  this  is  an  intricate  and  important 

Kintin  the  mining  operationa»  tbe  opcidng  up  of  a  col- 
ry  win  1>e  deacribed,  where  only  carbonic  acid  or 
fixed  air  is  found ;  where  there  ia  little  danger,  and 
where  the  means  of  ventilation  are  of  the  simplest  kind. 
In  many  mining  districts,  the  second  pit  sunk  to  the 
rise  of  the  engine-pit,  is  named  the  bye-pit,  that  is,  tho 
pit  farther  up.  The  mine  which  is  carrMd  from  the  en- 
gba-pit  to  tbe  aecood  p&t»  may  bo  6  or  s  feet  in  width, 
and  is  either  carried  in  a  line  directly  to  the  pit  bottom, 
or  i';  is  c-irrid  at  rii,!;ht  angles  to  tbe  backs  or  web  of 
of  iiic  Luul,  Liiitil  It  is  on  a  line  with  th«  pit  where  a  mine 
is  set  off.  upon  one  side  to  the  pit  bottom.  This  mine 
is  carried  parallel  to  the  backs,  or  as  nearly  so  as  pos- 
aiUe,  till  ibe  pit  is  gained.  Fig.  5.  Pi«ie  CCCXCl.  re- 
praaanta  thia  operation  j  A  tbe  engbie-pit,  B  the  bji^pit 
or  aecend  pit,  AC  the  mine  run  at  right  angles  lo  the 
hjcks,  CB  t!ie  mine  set  off  to  -he  left  hand  parallel  to 
the  backs.  Mines  which  are  carucd  in  this  direction  at 
right  angles  to  the  backs,  or  parallel  to  them,  ore  the 
best,  because  the  pillars  which  arc  furmed  next  them 
are  in  eqoal  areas,  stronger  than  pillars  formed  by  tl>e 
aidea  of  minui  which  are  drivao  oblique  to  tbe  backa^ 
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Mid  c«lt«n»  ptrlicidarif  if  tbejr  are  of  ui  open  kind. 
The  next  operatioD  is  to  drive  the  dip-heid,  or  main* 
levels  from  the  engine>pit  bottom,  or  from  the  dip  hand 
of  (he  backset  immediately  adjoining  the  engine -pit  bot- 
tom i  for  this  woik  the  ben  colliers  are  alwajrs  chosen, 
as  the  object  is  \o  drive  the  mii>e  in  a  true  level  direction, 
and  that  independently  of  all  sinkiD|fs  or  risiDga  of  the 
pavemctit.  This  mine  is  generallf  not  more  thui  als 
feet  wide  in  coals  of  ordinary  tbickncM ;  the  rule  is,  to 
have  upon  the  dip-tide  of  tli<  mine  a  small  (juantity  <^ 
water,  like  that  of  a  gutter,  so  that  it  Inll  ;ilwayt  be 
about  four  or  six  inches  tlcep  at  the  forchtad  upon  the 
dip-Wall.  In  coals  which  have  a  great  dip,  the  water 
may  be  eight  inches  deep ;  and  in  very  flat  coals  from 
two  to  three  inches  will  be  soSeirat}  for  this  reason, 
that  if  the  di^  it  1  in  Ohmi  th*  twittf  wiuciiiaA  inches 
deep  will  be  in  breadth  94  fnchea,  wbtreat  to  a  coal  dip- 
ping I  in  13,  the  water  3  inches  deep  w  ill  be  in  breadth 
3  feet.  When  the  level  isilrivcn  correctly  with  the  spe- 
cified depil)  of  water,  it  is  said  to  have  dead  water  at  the 
forehead ;  tiie  miner,  therefore,  in  this  operation  pays 
no  regard  to  the  backs  or  cuittnn  of  the  coal,  but  is 
gnided  in  liia  Una  of  direction  mtirely  bf  th«  water, 
which  he  moat  alone  attend  tOi  and  that  witboat  refpird 
to  slips  or  dislocations  of  the  strata  which  may  throw 
the  coal  up  or  down.  In  Fig.  5.  the  coal-field  is  a  por- 
tion of  a  basoti,  from  which  it  is  evident  from  what  wa& 
before  stated,  that  if  the  shape  is  uniform  and  unbroken, 
and  if  any  point  is  assumed  a  dipping  from  the  crop  as 
Oftbo  level  lines  from  that  point  will  be  parallel  to  the 
Kdo  of  crop,  as  DE,  I)F,  and  the  levels  from  any  point 
wtptover  n  dipping  «iU  be  alao  parallel  lo  tbeao ;  there* 
lore,  irtbe  cou*6eid  it  an  entire  elliptical  bason,  the  dip- 
head  levels  carried  from  any  point  would  he  elliptical, 
and  parallel  to  thecrop.  If,  however,  and  which  is  more 
<:uminonly  the  case,  the  coal-licld  is  only  a  portion  of  a 
bason  formed  by  a  great  dislocation  or  slip  of  the  strata, 
as  represented  in  Fig.  6,  where  a  a  a  is  the  crop,  and 
AB  a  alip  of  great  megoitudei  fomdog  aootbef  oeel-field 
on  the  wie  C,  then  the  crop  not  only  meets  tKe  cover, 
'jul  is  cut  off  by  tin:  I;],  ir  \  .ui  '  ,*  B.  If,  therefore, 
any  jioint  is  assumed,  us  ii,  im  (.:,^,fu:  pit,  the  levels 
tVoiii  it  will  proceed  in  a  line  parallel  to  the  crop,  as  D  rf, 
D  c,  and  the  level  on  both  sides  of  the  engine-pit  will  be 
cut  off  also  by  the  slip  AB.  In  this  Figure,  the  shaded 
part  is  the  breadth  or  brcaat  of  coal-fioUl  won  by  the  en- 
gine-pit  D :  what  ia  not  abaded  la  termed  the  underwdip 
coal,  and  can  only  bo  wrouglu  by  one  or  more  new  win- 
nings towards  the  dip,  accordin};  to  circumstances,  flad 
the  eiii^ine  pit  been  placed  at  the  point  £,  cluse  to  tiic 
slip  AB,  it  would  have  drained  or  won  the  whole  of  that 
eoel'field,  and  no  level  mines  could  be  driven,  but  a  com- 
mon mine  run  from  E  to  B,  and  from  E  to  A  }  which 
mines,  in  place  of  being  level,  would  bnve  •  moderate 
rise  from  E  to  B  and  from  E  to  A»  where  they  would 
terminate  with  the  coal  where  the  crop  meets  the  cover. 
Ill  buch  a  ca^e,  these  mines  are  not  carric;!  close  to  the 
«lip,  but  a  few  yards  lo  the  rise  of  is,  i-.i  order  to  leave  a 
barrier  or  cliain  wall  of  coal  to  support  the  superincum- 
bent strata,  which  are  ready  to  give  way  at  the  fissure 
eif  the  alip  where  all  the  atrttn  are  dlajoiiied  and  ditto* 
caud. 

The  third  general  case  as  to  dip-head  levels  i»j  when 

the  coa'-fiLtd  is  a  portion  of  an  inverted  l)anQn,  as  Fip. 
7.  whtrc  aafl  is  the  crop  of  a  coal,  and  B  any  p<jint  as- 
sumed for  an  tnginc-pii  to  in,-ike  a  winnin)^.  In  this  case, 

tbe  dip-bead  levels  will  proceed  from  B  to  c  and  from  B 


toi>  parallel  to  the  crop,  till  they  avecat  off  either  by  a 
atip  AC,  or  reach  a  trough,  where  the  coal  rises  in  dif- 
ferent directions.  In  extensive  coal-fields,  which  are  in 
^eneial  lyinp;  fair,  if  a  conical  swelling  of  the  pavement 
tsi  fuuud  uf  ^Qtm  considerable  extent  in  the  line  of  the 
dip-head  level,  the  /evel  will  then,  in  keeping  a  true 
level  UoOf  asaume  the  form  of  a  horscwiboey  aod«  after 
patAing  the  iwelli  will  proceed  in  ita  regular  covrM  ae 
beibre. 

Having  thos  ttated  the  general  principles  upon  which 
dip  head  levels  arc  carried  in  the  regular  system  of  coal- 
niininj;,  it  will  be  proper  to  exemplify  the  effects  of  mo- 
derate swells  and  hollows  of  ilu-  pavement,  as  the  levels 
proceed  onward  from  the  engine-pit  bottomi  as  ia  Fig. 
5.  When  a  hollow  occursi  the  level  is  thrown  lo  dl» 
riaoi  aodt  at  tbe  hollow  doereaaee»  the  level  aweqia  eplbi 
to  the  dip  {  whereas,  when  a  awell  occnrt,  the  level  is 

thrown  a  dippinj;,  and,  as  the  «!well  diminishes,  'he  le  vel 
(gradually  again  turns  lo  the  rise.  l:i  these  ta.^e;.,  a  sud- 
den turn,  or  a  sharp  an^le,  iS  never  made  in  liic  mine 
wails,  but  the  course  is  pursued  bv  inflections  as  mode- 
rate as  the  case  will  admit  of.  Vrom  what  has  been 
ttated,  it  ia  evident  that  if  the  miner  holda  to  the  dip 
hand  more  than  the  true  level  eoinrae  will  allow,  he  will 
make  what  is  termed  a  drowned  level ;  an  J  if  he  keeps 
too  much  to  the  rise,  he  will  produce  what  is  termed 
lost  level  ;  and,  if  the  lost  level  is  not  i  et  overed,  tlie 
breadth  of  the  breast  of  coal-field  won  will  be  made 
narrower,  which  is  a  loss,  as  the  expenae  of  reeoverillg 
loat  level  is  often  very  great.  Fig.  8  repreaeots  a  per- 
tion  of  a  dip-head  level,  where  these  emwa  have  been 
committed.  AB  is  the  dip-bead  level  In  Ha  tme  cmirMi 
carrying  dead  water  at  the  Ibre4iead  Bf  from  the  engine* 
pit  A.  a  is  the  fore  head  of  a  piece  of  drowned  level, 
which  must  be  abandoned,  and  left  to  fill  with  water;  the 
proper  level  is  regained  by  resuming^  the  work  at  if 
where  the  error  commenced  ;  c  is  the  fore-head  of  a 
piece  of  lost  level  commencing  at  d.  By  this  error,  the 
triangle  of  coal  fi  d,  d  Ct  c  fi*  ia  loat  in  the  winning  i  and 
to  correct  tbla  error,  the  true  level  mast  be  begnn  at  the 
point  </,  and  carried  dead  level  to  the  fore-head  B. 
Drowned  levels  can  never  be  of  great  extent,  as  the  water 
very  *oon  ii»commodcs  the  workman,  and  forces  him  to 
return.  But  lost  levels  sometimes  go  forward  progfres- 
sively  for  year3,  when  at  laat  the  breast  of  coal-field 
becomiog  evidently  much  narrower,  the  tme  level  muat 
often  of  necessity  be  regained,  which  requirva  yeara  of 
laboui-,  and  very  great  expense,  all  of  which  might  have 
been  ssved  by  correct  minini':.  This,  therefore,  shows, 
ih.H  the  driving  of  dip  head  levels  correrily,  particularly 
in  deep  winnings,  is  a  )M>int  uf  the  very  first  importance. 
They  ought  to  be  kept  clear  of  all  stones,  rubbish,  and 
sediment,  aa  these  tend  to  cause  loss  of  level,  by  dein- 
ming  the  waMVi  and  throwing  a  greater  depth  of  it  at  the 
fore-hcnd,  than  would  be  if  the  level  w:i<i  clear  and  pa- 
tent. Wherever  the  roof  is  oad,  it  ou,;iit  to  be  firmly 
secured  either  by  carpentry,  or  by  mn'somy,  wl/sch  is 
belter.  These  being  the  modes  of  drivii  dip  head 
levels  in  the  diflfercnt  kinds  of  fair-lying  coal  tkKIs,  il)o 
plans  to  be  pursued  when  dikes,  slips,  and  dislocations 
occur,  have  next  to  be  pointed  out.  Fig.  9  represents  a 
coaUfield  won  by  the  engine-pit  A.  a  a  ia  the  crop,  and 
the  double  lines  proeeedini^  east  and  west  from  the  en- 
pinc-plt  arc  thcdip  hcid  Icvch.  R  andC  are  two  dikes 
traver&inc;  the  cn.-jl-fu-ltl  in  a  crop  anil  dip  direeuo;i,  but 
which  do  not  throw  ilio  c<i;il  eiliier  up  or  down.  Wticn, 

therefore}  the  dip-bead  level  is  obstructed  bj  the  dike 
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Eiwai  finndtolM  of  that  kind  which  neither  throws  the 
ttrtU  vp  or  down,  then  the  ievel  it  cmtod  th»>neli»  m 
nprotentod  in  tb«  Figure,  when  tbe  coil  will  bo  Toand 
on  the  other  side  at  d.  Upon  the  level  proceeding;  to  e 
•fKJthcr  dike  is  found,  throwing  down  the  coal ;  but  as 
the  i:\tt;rii  of  ilili  t'lm rrJi: o \v  i-i  nat  known,  a  mine  is 
carried  level  course,  not  only  through  the  dike,  but  se« 
vefal  ftiriioms  farther  forward,  aa  to  /,  where  a  bor*  is 

St  down,  and  the  downcaat  proved  to  be  ten  fiMhonic. 
lis  bring  the  nae,  and  if  tn«  coat  dipt  1  in  8,  then  8 
Xio  i':  ^0,  which  sliows  that  if  a  level  mine  is  run  in  the 
strata  in  i  direction  paralici  to  the  dike,  or  nearly  so,  a 
cropping!;  is  r  the  coal  will  be  found  at  A,  and  il w-  rlu- 
tance  will  be  80  fathoms  as  above  calculated,  provided 
the  dial  keeps  the  same  dip  and  rise  as  formerly.  *  TlM 
dip-head  level  then  proceeda  fram  A  eastward  in  mimMr 
■s  before  directed.  It  mnstt  hewevei^  fae  observed,  thet 
though  the  itonc  mine  and  effect  of  the  downcast  have 
thrown  tbe  dip-bead  level  80  fathoms  a  cropping,  the 
bi  td  ,r  of  coil  irom  the  dip-head  to  the  crop  is  not  narrow* 
ed,  as  tlic  co&l  upon  the  east  side  of  the  dike  will  be  found 
to  go  southward,  at  least  as  much  farther  than  the  crop 
opon  tbe  west  aide  of  the  dike,  as  represented  in  die 
nKore. 

In  proceeding  with  the  dip-heed  level  westwerd 
from  the  engine-pit  A,  the  slip  k  is  ibnnd  throvring  down 
tbe  coal  and  other  sir v.n.  A  mine  is  carried  forward  to 
/,  and  a  bore  put  down  where  the  slip  is  ascertained  to 
have  thrown  down  the  coal  5  fathoms,  hence  5X8  giTe* 
40.  Therefore,  if  a  mine  ]i  carried  dead  level  a  crop- 
ping from  Ml  the  coal  will  be  found  at  »,  the  distance 
WMi  « to  ■  befaw  40  fathoms,  providing  the  dip  of  tbe 
ttnta  conthmes  the  tame  ;  and,  in  this  eeae,  the  crop  of 
the  coal  cxtrn  Is  11  fathoms  farther  a  croppinr,  :i,  rc 
presented  iii  ilic  Tigure,  The  coal  having  dlch  iuu;iil  at 
n,  the  dip-head  level  proceeds  from  ni  i  •-■  whin:  an 
(brow  slip  is  found,  but  the  extent  of  tbe  upthrow  un- 
known. Sometimes  tbe  coal  is  aeaielMld  htf  by  mining 
tipwsrdsfiMr  a  few  jards }  bat  tbe  oomnon  practice,  is  to 
ran  forward  a  mine  a  fow  yards,  and  bore  upwards,  as  at 
/!,  where  the  coal  is  found  to  be  10  fathoms  up  ;  then  10 
x8  gives  80.  If,  therefore,  a  stone  mine  is  carried  dead 
level  through  the  strata  a  dipping,  the  coal  will  be  found 
atr,  at  the  distance  of  80  fathoms  from  7,  supposing  the 
dip  to  be  the  same  as  formerly.  But  although  the  dip- 
head  level  is  carried  a  dipping  80  fathoms,  no  additional 
breadth  is  gained  to  the  breast  of  coal,  as  the  crop  is 
thrown  an  equal  extent  backt  is  in  the  Figure.  From 
r  the  dip-head  level  proceeds  to  t,  where  a  downthrow 
slip  is  found  to  he  4  fathoms;  4x8  gives  32.  A  mine  is 
therefore  set  off  a  cropping  from  <,  bat  in  place  of  run- 
ning 33  fathoms  ere  the  coal  is  intersected,  it  is  found  at 
the  distance  of  30  fathoms  at  u,  which  shows  that  the 
coal  is  dip{Hng  i  In  $,  In  place  of  I  in  8|  as  formerly. 
This  slip  runs  otit,  or  conies  to  Q0tlung,as  it  is  termed, 
in  the  crop,  consequently  narrows  the  bresst  of  coal  tO 
fathoms.  H  t  ic:  dip  bt;et)  rendered  Ics-,,  suppose  I  in 
20,  then  it  wuul.l  huve  required  a  mine  of  80  fatlu>ms  in 
place  of  20  fathoms  to  intersect  the  co.il,  uu'l  it  is  pro- 
bable that  the  breast  of  coal  would  have  been  broader, 
but  this  depends  upon  the  situation  of  the  slip  towards 
the  crop.  .When  the  dip-head  level,  as  at  v,  meets  with 
a  aRptnTowingdown  the  eosl ;  and  if  npon  cutting  for- 
'vit  !  '.lie  co'at  is  troubled,  the  mine  must  be  continued 
s  ill  1  jrwar<!,till  the  strata  arc  found  lying  regular.  In 
•l,L-  '  samiile  i^'ivcn, there  are  five  slips  or  dislocations 
very  near  one  anotiier,  throwing  the  strata  at  one  time 


up,  and  at  another  down,  but  only  a  few  feet  in  extent. 
If,  opon  reaching  the  point  iir,tbe  coal  is  not  found  by  a 
bore  either  up  or  down,  and  if  no  clear  view  can  be  form- 
ed of  the  coal-field  in  that  direction,  it  may  be  necessary 
to  explore  the  field  by  a  series  of  bores  put  down  from 
the  -lurfuce.  Ii.  tlit  F'^^urc  lefcrtc;!  );>,  examples  are 
given  of  the  cfrccls  produced  upon  the  line  of  direction 
of  the  dip-head  level  by  dikes  and  slips,  and  the  modes 
practised  in  pasaiiw  them  {  bnt  ss  these  slips  and  dislo* 
cstions  lie  in  eveyy^dlreetion  is  to  the  dip  and  rive  of  tbe 

roa!,  there  are  of  course  very  various  mcdif" c.  ti  vi-,  of 
tlic  examples  given,  to  enumerate  whicir  would  Ljc  of 
little  use,  although  the  example  given  appears  to  be  a  ' 
coal-field  much  troubled,  as  it  is  termed.  We  have  seen 
in  practice  coal-fields  even  with  more  numerous  dislo> 
cations.  On  the  other  handt  we  find  ooal-fieids  lying 
Inr  snd  regular  to  a  very  mat  extent. 

If,  in  working  the  coal  ^om  dip  to  rise,  slips  or  dislo- 
cations of  the  strata  occur,  thcjr  are  passed  over  in  seve- 
ral ways,  according  to  the  si??  ni"  liic  slip. 

When  the  slip  is  only  a  few  feet  down  to  the  rise,  the 
coal  is  regained  at  the  face  of  the  slip  by  an  open  cutting 
like  a  trench,  named  a  hassan ;  but  when  it  is  aeversi 
jrards  down,  snd  not  exceedbig  the  depth  of  SS  feet,  an  in- 
clined road  or  mine  is  made  down  tbe  foce  of  the  slip,  or 
at  such  an  angle  as  may  be  most  suitable  for  bringing  up 
the  coals  ;  and  in  order  to  take  away  the  water,  a  syphon 
is  sometimes  used  in  place  of  a  pomp,  as  the  culumn  of 
water  to  be  raised  is  less  than  the  pressure  of  the  atmo- 
sp<;ro  ;  for  although  water  will  rise  over  a  height  of  more 
than  35  feet  by  a  syphon,  it  runs  feebly,  and  will  not  dis- 
charge much  water.  The  long  end  of  the  syphon  is  car- 
ried down  the  slope  of  the  coal  towards  the  engine-pit, 
ivhE'-c  the  disch.  I  jiriu:  orifice  is  immersed  in  atroughof 
W  itter,  each  end  ii  luinislied  with  a  stop-cock,  and  at  the 
neck  or  highest  part  of  the  syphon,  an  upright  pipe  is 
attached,  upon  the  top  of  which  is  a  funnel,  and  a  stop- 
cock below  it.  These  syphons  were  formerly  made  of 
lead)  but  the  mode  of  jouing  cast-metal  pipes  air>ti^t 
being  so  effectual,  syphons  are  now  made  of  Aiat  metal. 

When  a  slip  is  of  considerable  magnitude,  it  cnn  tuj 
levelled  out  by  a  cross-cut  mine,  begun  suflicicntiy  to 
the  dip.  These  cross-cut  mines  arc  made  of  a  sijt:  suf- 
ficient to  allow  tiie  coals  being  brought  down  through 
them  to  the  pit  bottom.  When  the  coals  arc  very  flat, 
and  the  running  of  cross  cut  mines  may  not  be  judged 
expnfient,  the  coal  is  regained,  either  by  cutting  a 
sloping  mine,  or  bf  sinking  a  pU  dear  of  the  rise  or 
slope  of  the  slip,  to  tbe  coal.  Sometimes  the  water  is 
drawn  up  in  pumps  conticctcd  with  machinery  at  the 
top  of  the  pit,  or  is  drawn  by  machinery  wrought  by 
men,  horses,  or  steam,  by  wiiich  means  the  coals  are  also  ' 
drawn.  Of  these  plans  there  aro  various  modifications* 
according  to  the  magnitude  of  the  slip,  and  its  particu- 
lar direction  as  to  the  dip  and  rise  of  the  coal.  When 
tbe  slip  is  of  great  magnitude,  it  is  frequently  judged 
expedient  not  to  attempt  to  connect  it  with  the  establish- 
ed fitting,  but  to  make  a  new  fiiiinj^  for  the  c-  .ils  on  the 
other  side  of  the  slip,  the  slip  serving  ris  a  oinplcte  bar- 
rier betwixt  the  two  coal-fields,  which  in  many  instances 
is  an  important  matter  to  attend  to,  on  account  of  the 
water.  When  tbe  slip  is  up  :o  the  rise,  which  is  not  a 
common  occurrence,  the  operation  of  connecting  the 
r.oats  1)0  the  utlicr  side  of  it  with  the  main  workings  is 
V*  ry  simple,  .is  ilicrc  is  nothing  to  do  but  updrifl  amine 
to  t;ic  l  o.il,  ■ju<\  iltcn  ojjcn  it  out  to  a  proper  widtli  for  a 
pit.  Uy  this  pit  ihe  water  descend*,  snd  tbe  coals  are 
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lowered  down  by  a  macliine,  with  a  rope-barrel  regu- 
lated by  a  brake,  by  which  the  descending  loaded  corve 

draws  up  the  cmp'.y  m  i  [il  eriiatcly.  'I'liis  mode  of 
lowcfiitj;  coab  lu  a  lower  level  is  vtry  applicable  in 
manj  casci. 

A$  tooa  *»  the  crop  or  riie  oiine  is  run  to  the  second 
pU»lD  wlnalngm  collicrf««iMt  the  dip-head  levels  extend- 
ed frooi  30  to  to  ftthomi  on  eich  side  or  the  engine-pit 
bottom,  the  collierjr  »  readf  for  working,  or  for  pro. 

ducing^  an  output  of  coal;  but,  before  proceeding,  an 
imporianc  poinl  has  to  be  settled,  y'n.  ilic  manner  in 
wliicli  the  mines  are  to  be  conducted,  so  as  lu  lusure,  as 
far  as  possible,  1st,  TAe  »afcty  of  the  vorkmen  i  Sdlj, 
The  firotfierity  of  the  work  i  and  Sdlyj  TlUUafivenarea 
i)f  the  coalfield  be  modeta  yfelif  MrfrraiMf  ikM«fMr/kre* 
portion  of  the  coatt  emtakud  h  ir. 

In  the  mining  practice  of  Great  Britain,  there  trelbur 
dificrent  systems  of  working  coal  mines,  viz. 

Working  with  pillars  and  rooms  lermecl  pusi  and 
Stall,  where  the  pillars  are  left  of  sucb  propomon  to  the 
coal  excavated*  ea  is  jut  niBcieiitlo  rapport  the  lopor- 
iocumbeat  strata. 

Mi  Working  with  post  and  stall,  where  the  plllsraere 
left  of  an  extra  size,  and  stronger  than  is  judged  to  be 
requisite  for  supporting  the  strata,  wiili  the  view  of  taking 
away  a  considerable  proportion  of  each  pillar,  aa  soon  as 
the  regular  working  ol  post  and  stall  is  completed  in  the 
colliery. 

Workiog  with  pott  and  euU,  or  with  roomt  or 
boards  comptretireljr  iwrrowt  and  very  large  pillar*  or 
rather  walls  of  coal,  whereby  an  uncommoDly  Urge  pro* 
poniun  of  cor.l  is  left,  having  in  view,  that  as  soon  as  the 
colliery  is  wrought  to  the  extent  of  the  coal-field  in  this 
manner,  to  work  back  towards  the  pits,  taking  away,  if 
poeuble,  every  pillar  completely,  and  allowing  the  whole 
anp^iiicuinbeDt  strata  to  cniab}  aod  follow  the  miners  as 
thejr  rcticat. 

4M|  Working  the  long  wajTi  OT  the  Shropshire  me- 
thod, which  is  to  leave  no  pillars,  but  to  take  out  all 
the  coal  progressively,  as  the  work  goes  forward.  In 
this  method  the  superincumbent  strata  crush  down, 
and  creep  vcrf  cloee  la,  and  even  oirer  the  head*  ef  the 
workmen. 

In  practice  the  poet  and  mil  ayateai  is  applied  in  the 
working  of  coals  of  every  thickness.  The  Shrupabire 
method,  or  long  way,  is  more  generally  applied  in  the 

working  of  thin  ct^'b.  ^Vhcn  the  thickness  txccetls  6 
or  7  feet,  tlus  rootle  ol  working  has  not  yet  been  lound 
practicable. 

When  a  colliery  is  won  in  the  manner  as  t>eforc  de- 
scribed, the  next  important  matter  to  be  considered,  is. 
By  whu  plan  of  working  the  coal  will  that  coal  in 
pertlcnlar,  and  (he  coal-field  in  general,  produce  the 
greatest  quantity  '.^  vcndable  coals  from  a  given  area, 
having  in  view  all  local  circumstances,  and  also  the 
future  at  well  aa  the  iibmediate  Iniereit  of  the  cobIp 
Qeld  ? 

The  local  eircamtlMicei  mey  b«  ranged  under  the  fel- 
lowiogheadai 

l«r.  That  the  lowest  coal  of  the  wimiiiig  h«  wrought 

in  such  a  manner  as  not  to  injure  the  working,  or  the 
value  of  ihe  upper  ro^U  which  may  be  in  the  coal- 
field-, but  if  this  cvic'.entiy  cannot  bo  accompUahedi  the 
upper  coals  must  be  wrought  first. 

■2dt  The  texture  of  the  coal,  as  to  hirdnen  orioftness, 
and  whether  the  backa  and  cutters  are  nunicrom  or  not, 
openorcleee. 


3rf,  The  kind  of  pavement  upon  wbicf.  tl.c  c  -:,]  rc  i's, 
whether  it  is  soft  or  hard  ;  and,  if  sufi,  wheiner  it  is  only 
u  few  inches  or  several  feet  in  thickness. 

4/A,  The  kind  of  roof,  whether  it  is  good  or  bad  ; 
that  is,  whether  it  is  firm  and  strong,  or  veiy  weak,  and 
liable  to  fall  down;  also  the  Uod  of  superincDmhent 
etrata*  whether  strong  or  tender. 

SM,  The  kind  of  alluvial  cover,  whether  of  a  dry  na- 
ture, or  composed  of  quicksands  and  much  water  upon 
the  ruck  head. 

6//i,  The  situation  of  rivers  or  collections  of  water 
connected  with  the  coal-held,  particilUrly  if  theat  Wn 
near  the  crop  of  the  coals. 

7fA,  The  aituatioo  of  towns,  villages,  and  mansieo- 
hottseeupon  the  ceel-fieM,  whether  they  are  likely  to 
be  injured  by  any  n»ode  in  which  the  coal  is  propot^ed  to 
be  w  I  ought,— having  in  view  the  thicki  t^^  1  l  i  l  a 
betwixt  the  surface  and  the  coals  to  be  wiuu^lUi  aiso  liic 
thickness  of  the  bed  or  beds  of  coal. 

When  coal-fields  have  been  wrought  io  a  district  of 
comtry  for  a  considerable  period  of  lime,  the  esperU 
ence,  gained  by  the  mioera  directs  them  bow  to  peococd 
in  similar  circumstances,  and  therefore,  b  mines  opened 
up  i  v.v.w  districts,  it  in  difficult  to  lay  down  speci* 
fit:  rules  for  the  very  vai;uus  circumstances  connected 
with  a  coal-field  ;  and  aliliough  general  rules  may  be 
laid  down,  it  may  require  years  of  experience,  and  the 
trial  of  many  raodee,  ere  the  beat  ayitem  can  be  deier- 
mined  tipon. 

The  loUowing  general  rules  are  ascfol  In  determtmng 

the  mode  of  working  coal. 

I«r,  If  the  coal,  pavement,  and  roof  arc  of  ui  binary 
barducsf,  tl M  l  illars  and  rooms  may  be  proportioned  to 
each  other,  corresponding  to  the  depth  of  the  superin- 
cumbent strata,  providing  all  the  coal  proposed  to  be 
wrought  is  ukeo  away  by  the  firat  working,  aa  in  the 
first  system }  but  if  the  pillar*  are  to  he  winged  after^ 
wards,  tbcy  must  be  left  of  an  extra  ttreogth,  aa  in  the 
9d  system. 

2d,  If  the  pavement  is  soft,  and  the  coal  and  roof 
strong,  pillars  of  an  extra  size  must  be  left,  to  prevent 
the  piilara  amking  into  the  pavement  and  producing  % 

creep. 

o</,  If  the  coal  la  very  soft,  or  has  numerona  open 
backa  and  cutters,  the  pillar*  must  be  left  of  an  eitCA 
sise,  otherwise  the  pressure  of  the  superincumbent  strata 

will  make  the  pillars  fly  or  break  oft  at  the  backs  and 
cuf.crs,  the  result  of  which  would  be  a  total  destruction 
of  the  pillars,  termed  a  ciush  or  sit,  in  which  the  COoff 
sinks  to  the  pavement,  and  closes  up  tite  work. 

If  the  voef  ia  very  bad,  and  of  a  soft  testnre, 

E'Uaraof  an  extra  size  are  required,  and  the  room*  or 
ards  comp  iT  i  ivcly  very  narrow. 
In  r  'lf  tt,  k  rping  in  view  all  the  circuraslan u  s  bc- 
kiii.  liiciiUuncd,  It  may  be  staled  generdlly,  Th^i  v, Ucn 
the  coil,  pavement,  and  roof  are  i;o<h1,  any  of  the  sys- 
tems before  mentioned  may  be  pursued  in  the  working; 
hut  if  they  are  soft,  the  plan  is  to  work  with  rooms  of 
•  moderate  width,  end  with  pillars  of  great  estm 
strength,  by  which  the  greater  part  of  the  coal  may  be 
got  out,  at  the  last  of  Ihe  work,  when  the  miners  retreat 
to  the  pit  bottom,  and  there  finish  the  workings  of  a  pit. 
When  pillars  arc  left  having  too  small  a  base,  ihoujjh 
abundantly  strong  in  themselves,  but  resting  on  a  sof^ 
pavement,  the  sure  consequence  is,  their  sinking  into 
the  pavement  by  the  weight  of  the  superincumbent 
Btrata,  which  prodncea  a  creep  over  all  the  workings. 
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and  has  Ihe  effect  of  shutting  up  the  roads,  destroying 
the  air  courses,  and  deranging  the  whole  econonny  oi 
the  colliery  operations  below  ground.  Fig.  10.  Plate 
CCCXCl.  rapreaetita  tho  effects  of  pillars  sinking  into 
the  pavsnMntf  and  prodocing  a  creep.  Fig«  11.  repre< 
aents  large  pillars,  and  a  room,  wiUl  ihe  nof  SUatuni 
bending  down  before  it  U\h  at  a. 

With  reeard  to  the  proportions  of  coal  wrought,  to 
the  area  IcU  in  pillars  for  support  of  the  superincum- 
bent atrata,  where  all  the  coal  intended  to  be  wrought 
from  a  givonareaia  taken  at  the  first  working,  it  variea 
from  ibur*iftks  fo  tvo-tbirds;  and  in  a  general  view 
these  are  abbot  the  proportions  in  the  present  practice 
pursued  under  the  system,  when  the  depth  does  not  ex* 
:c  i:  7  )  f.uhoms  ;  but  as  the  losing  of  a  third  ol  the 
'Whole  area  of  coal  is  a  great  proportion,  the  superior 
mode  of  working,  as  itatM  id  the  third  ayttem,  ought 
to  b«  adopted. 

The  rale  far  calculating  the  proportion  of  coal 
wrought  to  ibe  area  left  in  pillarst  ia  aa  fiallowss  It  b 
temed  calculating  the  proportion  wnnight  of  a  winning. 
Plete  CCCXCL  Fig.  12.  represents  a  small  portion  of 
the  inllars,  rooms,  and  thirfings,  formed  in  a  co^ki  ru  lU. 
a  a  are  two  rooms,  b  the  pillars,  c  the  thirlings.  Sup- 
pose the  rooms  13  feet  in  width,  the  tbirlings  (he  same 
width,  and  the  pillars  13  feet  on  each  ddo.  Add  the 
iacc  of  tJie  pillar  to  the  width  of  the  tooiDi  sS4,  add 
obo  the  end  of  the  pillar  to  the  width  of  the  thirling, 
~24.T'irnC!4  X24~5T6— then  the  area  of  the  pillar, 
la  X  1*  U*.  And  as  ST6,  divided  by  144,  gives  4, 
the  result  is,  that  a  fourth  of  the  coal  is  left  in  pillars, 
•nd  three-fourths  wrought  out.  d,  e,  f,  g,  is  one  winning, 
and  Cyk,  A  another.  From  an  inspection  of  the  figure, 
the  workioga  of  a  coal-field,  if  regular,  resolve  them- 
ttdvea  Into  qtudnogolar  tmu,  bedag  the  pUlar  lituated 
inooeof  ttMinrilaa. 

As  the  backs  In  the  coal  do  not  genersUy  lie  at  right 
a'  Ici  to  the  dip  and  rise  of  the  coal,  but  rather  oblique 
to  tnai  line,  the  rooms  or  boards  arc  begun  or  broken  off 
m  the  dip-head  level, so  that  the  backs  of  the  coal  cross 
the  sides  of  the  boards  at  right  angles.  This  by  some 
ia  termed  working  right  upon  the  plane  of  the  ceel, 
«then  term  it  right  upon  the  web ;  but  if  cntura  are 
more  disthiet  and  open  than  the  backs,  then  that  diree* 
lion  is  Icimcd  the  plane,  and  the  boards  arc  said  to  be 
wrou^^ht  upon  the  end  plane,  or  simply  on  the  cud,  or  iij 
a  level  course  direction. 

In  forming  the  pillars,  and  carrying  forward  the  boards 
with  regularity,  particularly  where  the  backs  and  cut- 
tera  ere  very  distinct  and  numerous,  it  ia  of  importance 
to  work  the  rooms  at  right  angles  to  the  backs,  and  the 
thirlings  in  the  direction  of  the  cutters,  however  oblique 
these  may  be  to  the  backs,  as  by  this  plan  the  rooms 
are  conducted  with  the  greatest  rtj^nlari'y  with  r(  g;<rd  to 
each  other,  kept  equidistant,  and  the  pillars  of  a  given 
area  are  the  iiroQgest  wJieD  tbruied  bf  thia  mode  of 
working. 

At  the  same  time,  it  moat  be  understood,  that  it  sel- 
dom happens  that  a  back  or  a  cutter  Is  fiiund  exactly 
at  the  place  where  a  pillar  Is  fonned ;  but  that  ia  of  no 

conscqueiuc,  as  the  shtaring  or  cutting  made  by  the 
miner  ou^ht  lo  be  in  a  line  p.ivallel  to  the  backs  and 
cutlers.  This  precise  system  is  particularly  necessary, 
where  pillars  are  formed  upon  the  calculation  of  just 
eapporiini;  Ibesuperlocunibeni  strata,  or  when  they  are 
made  a  little  Atronger^  to  be  whigcd  afterwards.  This 
pwciaenesa  is  dip«)seil  wiib  where  immense  pillars  or 


walls  of  coal  are  left  in  the  first  working,  with  the  view 
of  takii>g  uut  the  whole  afterwards.  At  the  same  time, 
even  in  this  system,  the  working  of  the  rooms  with  their 
aides  parallel  to  the  cutters,  is  the  best  method  of  keep- 
ing all  the  rooma  at  equal  dlstaiMses  from  each  other, 
so  that  betwixt  each  there  may  be  a  regular  anr!  \  i  ir  rm 
thickness  of  piihr.  If  the  pillars  arc  formed  wuauut 
attending  to  the  above  plan,  their  sides  will  intersect 
through  ihc  backs  and  cutters  obliquely;  and  when  the 
weight  begins  to  bear  upon  ihem,  and  are  winded  by  the 
airpay^  through  the  waste,  large  wedge-shaped  pieces 

It  frequently  happens  that  the  dip  head  level,  in  its 
course,  intersects  the  cutters  at  a  very  oblique  angle. 
In  this  case,  when  rooms  and  pillars  are  set  ofT,  the  face 
of  the  pillar,  and  width  of  the  room,  musl  be  measured 
off  an  extra  breadth  in  proportion  to  the  obliquity,  aa  in 
Fig.  IS.  Plate  CCCXCl.  Without  attention  to  this, 
much  oMtfuslon  and  irregular  work  is  produced ;  on 
which  eecoont,  the  {dllara  are  always  formed  much 
larger  than  in  the  common  workings;  bcbkles,  it  ia  a 
sreneral  rule  to  make  the  first  set  of  pillars  next  the  dip- 
liead  level,  even  where  there  is  no  obliquity,  much 
stronger,  in  order  lo  preserve  the  dip-head  level  from 
being  injured  by  any  accidental  crush  of  the  strata. 

Having  thus  described  the  mamwr  of  arranging  the 
rooma  and  pillacs,  the  various  lyatema  of  working  coal 
have  now  to  be  explained. 

Fig.  13.  shows  one  of  the  simplest  modes  of  working 
coal.  A  is  the  engine  pit,  B  the  bye-pit,  or  No.  2  pit, 
CD  the  dip-head  levels, always  carried  in  advance  of  the 
rooms,  E  is  the  rise  or  crop  mine,  also  carried  in  ad- 
vance. These  mines  not  only  open  out  the  work  for  the 
miners  in  the  bed  of  coal,  but,  by  boing  in  advaaoe, 
give  plenty  of  time  for  any  operation  wbicb  may  be  re. 
miiredfiftbeae  mines  are  obstructed  by  dikes  or  hitches. 
IntMs  esample  tite  rooms  or  boards  are  wrought  from 
the  dip  lo  the  crop  ;  the  leading  rooms,  or  those  most 
in  adv3nce,4tre  those  on  each  sic{e  of  the  crop  mine  £: 
ai;  the  other  rooms  follow  in  succession,  as  represented 
in  the  figure ;  cofisequemly,  as  the  rooms  advance  to  the 
crop,  additional  rooms  are  begun  at  the  dip-head  level, 
towards  C  and  D.  If  the  ccal  is  found  to  work  better  in 
a  level  course  direction,  then  the  leading  rooms  are  next 
the  dip-head  level,  ar,d  the  other  rooms  follow  in  suc- 
cession. In  this  manner,  the  rooms  are  carried  a  crop- 
ping in  the  one  case,  till  the  coal  is  cropped  out,  or  is  no 
longer  workai>ic ;  and,  in  the  other  case  they  are  ex- 
tended as  far  as  the  extremity  of  the  dip«liMd  level, 
which  is  cut  off  either  by  a  dike  or  slip,  or  hy  the  bono- 
dary  of  the  ooal.£eld.  As  to  additional  pits,  these  are 
placed  at  such  distances  from  each  oilKr.  us  will  best 
suit  the  economy  pursued  in  working.  When  ; he  win- 
ning is  under  60  fathoms  in  depth,  and  the  sinking  of 
pits  is  of  liulc  expencc,  they  are  numerous  ;  hut  when 
they  are  deep,  and  attended  with  very  great  expense, 
one  shaft  divided  into  two  or  more  pits  can  be  made  to 
work  out  a  very  extensive  coaJ-fieM. 

In  very  deep  winning  of  from  80  to  200  fathoms  in 
depth,  the  first  workings  sre  carried  forward  with 
rooms,  pillars,  and  thirlings,  but  under  a  very  diflfereitt 
air«kngeinerit,  both  on  account  of  the  great  depth  of  the 
superincumbent  strain,  the  enormous  expense  laid  out 
in  sinking  a  pit,  and  the  order,  regularity,  and  siriet- 
ness  of  discipline  indispensably  requisite  for  ventilating 
the  mines,  preservbg  the  lives  of  the  workmc;!,  ^nd 
prosperity  of  the  whole  establishmenu    In  these  deep 
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vionioKa,  the  same  gflBMftl  tjtum  ii  iiBUairfld,  u  stittd 
Ngtrdiog  dip  head  leveltt  tiid  erop  miiwtt  cite«ptio^ 

tho«e  peculiarities  connected  with  the  ventilationi  which 
•will  be  treated  of  scjjaraieljr.  In  the  early  practice  of 
working  [ktp  collieries,  the  system  waa,  to  work  wiiii 
pillar*  cooaiderably  stronger  than  was  conceived  ncccs- 
wij  for  tupporting  the  strata,  in  order  that  when  the 
vorkingt  were  carried  on  to  the  full  esteoi  {iropoaed, 
the  workmen  might  begin  with  the  i^llurtat  the  graiteM 
distance  front  the  pit  bottom,  and  either  work  ■  eeriefai 
proportion  from  each,  securing  thettKcWes  from  the  falla 
in  the  roof  by  prop-wood,  or  they  sometimes  wrought 
the  heart  out  ot  a  piliai,  cither  in  the  one  direction  or 
the  other,  and  sometimes  in  both  directions.  Though 
the  eiae  of  the  piUers  and  general  arrangement  of  the 
work,  were  Uid  oat  with  the  view  of  taking  out  a  great 
proportion  of  the  pillar*  ttltimetelfi  yet  it  frequendjr 
happened,  that,  be^re  the  working*  were  extended  to 
half  the  proposed  extent,  some  part  of  the  work  gnvc 
wav,  and  produced  a  ciu&t:  ;  but  the  most  common  niis- 
foriune  was  the  pillara  sinking  into  tiie  pavement,  and 
deranging  the  whole  cconomjr  of  the  work.  When  either 
a  crush  or  creep  commences  under  Mieh  a  depth  of  stra* 
u,  it  i*  elmott  impoa^ble  to  atop  it*  progrets;  the  pit* 
lar*  thus  tank  Into  the  paTennnter*  loat.  But  if  a  craih 
or  creep  did  not  take  place  dtjring  the  wofkingof  the 
colliery,  and  the  workiuj?  of  the  pillars  commenced,  a 
crush  or  rrerp  is  expected  very  soun  (  i  <  omc  upon  the 
weakened  pillars.  In  this  case  ii  frequently  has  happen* 
ed  that  the  pillar*,  in  their  entire  state,  bed  not  strength 
to  keep  bacli  the  crash,  and  thereiore  it  ofenen  the  pU- 
|»TS»  making  the  workmen  abandon  the  work  and  eaeape 
for  their  live*.  In  tliia  nannert  alao,  much  coal  was 
lost.  If  the  cru*h  or  creep  waa  not  so  violent  aa  ibis,  it 
frequently  was  resisted  for  some  time  by  the  strength  of 
the  pillars,  but  it  was  irrpracticable  to  resume  the  work 
close  to  the  creep;  and  there  to  re  a  great  breadth  and 
Stretch  of  niilars  bad  to  be  left  as  a  barrier  betwixt  the 
cruah  and  the  next  set  of  pillars  which  was  to  be  wrought. 
In  this  manner  were  coUieriea  carried  on,  and  an  im- 
mense proportion  oP  the  coal  loat  for  ever.  This  loia 
amounted  in  many  i'  i  s  ic,  1,0  'r  ^s  than  a  third,  and,  in 
some  instances,  even  to  a  hall  ui  the  whole  area  of  the 
coal  held.  This  great  loss  of  coal  was  not  only  making 
an  uncommon  sacrifice  of  mineral  properly  to  the  mine- 
ownerf  Md  to  alJ  concerned  in  the  working  of  it,  but  the 
loiB  wa*  freat  in  a  national  point  of  view,  as  the  coal  tbu* 
left  under  ground  wa*  lost  to  all  generatiom.  An  im- 
provement, therefore,  in  ihe  system  of  woikint;  deep 
mines  became  a  great  desideratum,  and  many  plans  were 
brou,;!  t  forward  bf  mioiiiK engineer* of  the  greatest  ex> 
periencc. 

Besides  the  loss  of  coal  bf  tlie  afttero  before  men- 
tionedt  there  wa*  another  ^rcai  evil  which  required  al*o 
10  he  corrected.  In  canymg  00  the  working*  of  an  ex- 
tensive colliery  or  coal*ficld  of  one  gr  more  hundred 
acres,  the  whole  area  or  extent  of  the  coal-field  was  one 
continued  ranj^e  (  f  rooms  and  pillars,  C[>mnlunic.^tin^J 
with  each  other,  witlmut  any  divisions  or  barrier's  of  cual 
left  across  tiic  workinxs,  txccpiing  when  formed  to 
counteract  a  crush  or  creep  already  begun,  or  to  strength* 
en  the  waate  adjoining  a  slip  or  diatocatlQA  of  the  strata  $ 
the  consequence  of  this  ayatem  iras»  tiiat  if  a  crush  or 
creep  began  when  the  working*  were  much  extended, 
thi  y  overran  very  fretim-nily  ttie  whole  of  the  pillars, 
snd  w<  re  only  resisted  by  the  whole  cool  at  the  wall 
faceti  «o  that  the  ventitaitSoo  was  onilvaly  ^dem^edf  Che 


roads  leadiiw  fion  tlw  wali  fimaa  to  tlie  i^C^mUooi  abut 
op  and  lendered  uaelea^  and  the  recovery  of  the  ed- 

liery  by  meana  of  new  aircouraca,  new  roads,  and  open- 
ing up  of  the  wall  faces  or  rooms,  attended  with  uncom- 
n  on  expense  and  danger.  Ev',11  uii<  n  the  pillars  stood 
well,  this  system  had  other  very  great  inconvcDiences 
attending  it ;  for  if  water  broke  out  in  any  particaiar  spot 
of  the  colliery,  it  was  altogether  impMsible  to  prerent 
It  from  proceeding  to  the  engine  pi^  and  if  the  venti- 
latioo  wa*  obattuctedi  no  idea  cotild  be  formed  where 
the  cause  was  likely  to  be  found,  there  being  instances 
of  no  less  than  thirty  miles  of  aic  ccimm  :  in  one  colliery; 
and  if  from  such  an  obstructiuo  an  explosion  of  the  gas 
took  place  while  many  workmen  were  employed  along 
the  extended  wall  face%  it  wa*  altogether  impossible  to 
form  any  jodgmcot  where  the  nuaiertiiee  bad  taken 
place,  and  conseqiiently  the  Tiewer*  or  managers,  with 
their  assiaiants,  could  not  direct  their  steps  to  that  point 
where  they  were  most  likely  to  relieve  the  workmen 
who  had  survived  the  shock  of  the  desolating  explosion. 

To  the  mining  engineers  of  the  northern  counties  of 
England,  known  in  thai  quarter  by  the  name  of  Vkwtn 
— the  world  is  indebted  for  many  great  improvemeota 
which  have  been  made  in  the  moat  difficult  and  ilanger* 
out  pofan*  of  coal  mining.  Th^  are  a  clam  of  men 
who,  to  a  knowledge  of  physical  science,  add  patient 
perscrveraiicc,  resolute  determination,  coittempt  of 
danger,  and  unwearied  application  j  nor  are  these  quali- 
ties called  only  occasionally  into  action,  they  are  re- 
quired every  day  of  their  lives,  white  they  -direct  the 
operations  of  extensive  and  deep  mineij  where  inflam> 
nable  air  abounds. 

All  theexpedieataprppooed  having  failed  to  correct 
the  evil*  attending  the  working  of  deep  and  extensive 
mines,  where  inflammable  air  atK)Ui;(kd,  and  as  one  of 
the  great  objects  was  to  raise  as  much  coal  as  possible 
from  a  given  area,  in  place  of  losing  a  third  or  a  half,  as 
before-menuuned,  a  system  altogether  new  has  been  in- 
vented and  brought  forward,  by  Mr.  John  Buddie,  of 
Wallaend  Coliieryt  Newcastle.  Tbift^em*  the  result 
of  the  ^realest  experience,  and  of  much  study,  has, 
under  his  immediate  direction,  been  put  in  practice  with 
a  success  equal  to  his  roost  sanguine  hopes,  and  is  now 
aciopting  by  the  mining  CDgiaeera  In  the  north  of  fng^ 

land. 

.This  system  of  Mr.  Buddie's  is  nansed  parniel  work- 
ing, because,  in  place  of  the  cdlierjr,  or  winning  of  a 
coal>field,  being  carried  on  to  one  extended  area  of  room* 

and  pillar*,  it  is  divided  into  quadrangular  paiincis,  each 
punnet  containing  an  area  of  from  eight  to  twelve  acres  ; 
and  around  each  pannel  is  left  a  solid  wall  of  coal  of 
from  40  to  30  yards  in  tliickneas ;  through  the  pani>el 
wall>,  roads  and  air  courses  arc  cut,  in  order  to  work  the 
coal  contained  within  the  walls,  in  thi*  way,  all  tim 
pannels  are  connected  together  aa  to  road*  and  venlil*' 
lion  with  the  ahafts  or  pit}  and  Atr  the  more  immediate- 
ly distinguishing  any  particular  part  of  the  colliery, 
each  (iis'  i4ct  or  pannel  is  named  after  places  or  countries, 
buch  as  London,  Edinburgh,  Dublin,  8cc.;  so  that  any 
circumstance  regarding  ti  e  oper^uon  of  the  colliery,  ac- 
cidcttts  aa  to  tails  and  crushes,  ventilation,  and,  above 
all,  tim  safety  of  the  workman,  can  be  referred  to  a  pre- 
cise spot,  under  defined  limit*,  vis.  within  the  walla  of 
any  particular  pannel.  IHg.  I.  Plate  CCCXCII.  repre- 
sentsa  part  of  a  colliery,  bid  off  wiiii  four  pannels,  ac- 
cording to  the  improved  method ;  and  in  order  to  ren 
dor  k«i  dfaMincC  m  pcasible,  the  line  of  the  board*  ia  «| 
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right  tngles  wiih  the  dip-he»d  level,  or  level  conns  of 
ttie  coal.  A»  i«  the  eocine  pit»  divided  into  three  pitSf 
vlt.  «n  engine  pit  aad  two  etii  piis ;  one  of  the  ^  coel 

pits  is  the  downcast,  by  which  the  atmospheric  air  do- 
sccntis  to  Tcntilate  the  works,  and  the  olhcr  coal  pit  is 
the  upcast  shaft,  at  the  bottom  of  which  the  furnnce  for 
rarifyiDg  the  air  is  placed.  fiC  is  the  dip-head  level, 
AE  the  riae  or  crop  mine,  K  the  pannel  walls,  FG  are 
two  paonels  completed  m  to  tbe  6rst  work ;  D  i«  e 
pannci,  with  the  roomB  ea  io  regular  progress  to  the 
ilsc  ;  H  is  n  pannel  fully  wrought  out,  where  all  the 
cual  is  nearly  got,  the  loss  being  in  {general  not  more 
than  a  tenth  in  place  of  a  third,  or  a  half  undi  r  the  old 
•yttciu.  By  this  improved  plan,  the  pillars  of  a  pannel 
may  be  wrought  at  any  time,  as  may  beat  suit  the  econo- 
my of  the  work*  In  tbia  ayatenii  the  pillan  are  made 
very  large,  and  the  roomtorboerda  narrow— the  (iHan 
being  in  general  13  yards  broad,  and  34  yards  long  ;  the 
boiirds  four  yards  wide,  and  the  walls  or  thirling^  cut 
through  the  pillars  from  one  buanl  to  another,  only  five 
feet  wide  for  the  vemilatioi).  In  the  figure,  the  rooms 
are  carried  from  the  dip  to  the  crop,  and  the  pannci 
walls  aa  as  barrier*  thrown  round  tbe  area  of  the  pan- 
aelf  which  prevents  the  crush  of  tbe  aaperlncumbent 
strata  from  overrunning  tbe  adjoining  pannels.  When 
the  pillars  of  a  pannel  are  to  be  wrought,  a  range  of 
pillars,  as  at  1,  is  first  begun  upon  ;  and  as  the  workmen 
cut  away  the  larthcst  pillars,  prop-wood  is  set  up  be- 
twixt the  pavement  andllie  roof,  in  a  perpendicular  di- 
rection, within  a  few  feet  from  one  another,  as  rcprc* 
■entcd  by  the  dots,  until  an  area  of  above  1000  square 
yards  is  clevedof  pilUrs,  having  a  thickneaa  of  strata^ 
perhaps  more  than  ISO  fathoms,  hanging  clear  and  un- 
supported, excepting;  at  the  Hue  of  the  surrounding 
pillars;  this  is  termed  working;  the  goaff.  It  must  how- 
ever be  remarked,  le^^ari'ing  the  prop-wood  which  is 
here  used,  and  in  many  other  places  of  the  pit-workings, 
that  it  can  have  no  effect  In  supporting  tbe  weight  of 
the  whole  auperincombent  strata,  which  is  uncommonly 
great.  The  only  use  of  prop-wood  is  to  prevent  the 
ted  or  stratum,  which  forms  the  roof  immediately  over 
the  workmen's  heads,  from  falling  down  and  kiiiinj^ 
them;  experience  bavmg  shown,  that  before  proceeding 
to  lake  away  another  set  of  pillars,  it  is  necessary  to  al- 
low the  last  made  goafT  to  fall.  Tbe  workmen  then 
proceed  to  draw  the  propSf  which  is  a  nuMt  hsxerdoua 
employment ;  they  bqpn  at  the  fiirthest  props,  and  knock 
tlvem  down  one  after  another,  retreating  alwoys  amongst 
the  remaining  props.  During  this  operation,  the  ruvf- 
strstom  begins  to  break  by  the  sides  of  the  pillars,  and 
falls  down  in  immense  pieces.  This  docs  not  intimidate 
the  workmen,  for  they  persevere  drawing  andVetreatil^t 
until  evenr  prop  is  taking  down;  and  if  »ny  props  are 
•o  Annly  ixed  by  the  pressure  of  the  roof  that  they  will 
not  drive  down  with  tho  force  of  heavy  mauls,  they  are 
cut  through  with  axes,  the  workmen  deeming  it  coward- 
ly to  leave  a  siiit,'lc  prop  in  the  go*fi".    When  every 

Erop  is  drawn,  the  workmen  retreat  betwixt  the  pillars 
ir  aaibty )  the  roof  then  falls  in  large  tabular  masses,' 
nad  each  sttperiw  stratam,  in  succession,  benda  down 
toward*  tbe  middle  of  the  f^ff,  end  then  breaks.  The 
workmen  then  proceed  to  cui  away  tbe  pillars  next  the 
side* of  the  goaff,  setting  prop-wuod,  dnwmg  it,  and  re- 
tiring in  the  manntr  bctore  dc^icribed,  until  every  pillar 
of  the  pannel  is  lenioved,  excepting  small  parts  oi  pil- 
lars which  require  to  be  left  under  danL^erous  stones,  to 
Mcvre  the  retreat  of  the  workmen.  While  tid*  opem- 
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tien  is  going  forward,  and  the  goaff  extending,  the  su- 
perlneurobent  strata,  having  an  enlarged  area  without 
avpport,  break  progressively  farther  up;  and  when 
strung  beds  of  sandstone  are  breaking,  the  noise  of  the 
rendii)g  of  the  mass  of  rock  is  very  luud,  and  the  sound 
veiy  difiereni  from  any  thing  the  ear  has  been  accus- 
tomed to  ;  at  times  it  is  loud  and  sharp,  at  other  times 
very  loud,  but  hollow  and  obtuse ;  this  last  kind  of 
sound  the  workmen  very  emphatically  term  thudding. 

It  is  the  opinion  of  the  most  eminent  of  the  Kew* 
castle  engineers,  who  have  had  the  greatest  experience, 
that  when  goavcs  are  wrotight  under  very  deep  cover, 
the  rupture  of  the  strata  docs  not  in  general  continue 
up  to  the  surface,  but  that  the  upper  p:irl  uttiy  bends 
down  a  little.  Aa  the  pillars  of  the  pannels  are  taken 
away,  the  pannel-wails  are  also  wrought  progressively 
backward  to  the  pit-bottom,  so  thai  by  (his  operation, 
only  a  very  aoutl  proportion  of  the  coal  is  lost.  Thla 
is,  as  far  as  can  be  judged,  the  very  best  method  of 
working  such  coals  as  ihoic  at  Newt  astle,  taking  into 
consideration  their  great  depth  from  the  surface,  their 
comparative  softness,  and  the  great  abundance  of  in- 
flammable air.  it  is  evident,  (hat  the  larger  the  pillars 
and  •  pannel  walls  are  in  the  first  woi king,  the  greater 
will  be  the  security  of  tbe  workmen,  and  the  certainty  of 
taking  out  in  tbe  second  working  the  greatest  propor- 
tion of  coal.  This  system  is  applicable  in  many  instances 
ihrotigh  the  collieries  in  Great  Britain;  by  it  the  sav- 
ing of  coal  is  uncomnwnly  Rreal,  compared  with  any  of 
the  post  and  stall  plans.  Though  we  may  view  this 
wonderful  operation  as  one  which  shows  in  a  strong 
light  the  bold  and  determined  spirit  of  man,  even  in  the 
mecliaiucal  part  of  the  operation,  where  tbe  massive 
rocks  are  reft  and  torn  to  pieces  over  the  head  of  the 
miner,  a  more  difficult  ^Uvi  delicate  operation  has  to  be 
attended  to  during  the  process,  that  is,  in  conducting  at- 
mospheric air  to  the  workmen  to  counteract  and  carry 
o([  the  esceaive  flow  of  hydrogen  gas,  which  issues 
from  every  quarter  ready  to  dastnif  them,  a*  will  bo 
noticed  when  treating  of  vemUatioo;  so  that  man  may 
be  considered  in  this  case  as  contending  with  the  ele- 
mtntsof  nature,  which  are  every  moment  ready  to  over- 
whelm him.  The  consideration  of  these  circumstances 
shows  the  importance  and  nature  of  that  charge,  which 
devolves  upon  a  mining  engineer  in  these  deep  and  verj 
dangeMMia  collierias. 

Under  the  fenrth  system  ef  coal-mining,  b  that 
named  the  Shropshire  method,  long  way,  or  long  wall. 

This  system  waa  first  pursued  in  Shropshire,  but 
the  name  of  the  person  who  had  the  merit  of  invctuing 
it  is  not  known;  the  plan  must  at  first  have  been 
untommonly  hazardous,  though  now  it  is  reckoned  SS 
aafe,  if  not  aafor  fiir  tbe  workmeo»  than  the  i^her  ays* 
tem  whh  rooms  and  pillars. 

The  object  of  the  Shropshire  system  is  to  begin  next 
the  pit-bottom  pillars,  and  at  once  to  cut  out  every  inch 
of  toal  progressively  forward,  and  allow  the  whole  su- 
permcumbent  strata  to  crush  behind  and  over  the  heads 
of  the  workmen.  This  system  is  confined  chiefly  to 
coala  which  are  thin,  and  very  seldom  practised  when 
the  coats  sre  seven  feet  thick  t  from  ibur  to  five  feet  i* 
reckoned  the  most  favourable  thickness  for  going  on 
comfortably,  when  attended  with  ordinary  circumstances, 
as  to  the  kind  of  roof,  pavemetu.  Sec. 

When  a  pit  is  sunk  to  a  coal  wnere  this  method  is  to 
be  adopted,  the  first  consideration  ia,  the  situation  of  the 
coala  which  its  above  the  lowest  one  nink  to  i  if  Ihey 

3B 


Digitized  by  Google 


378 


MiNj!;. 


arc  near  to  one  aiio.lui,  a  wtll  ■  c  tiiosi  expedient  to 
work  llie  upper  coal  fimi,  an<J  lUc  uUici»ia  succession 
dowinvarcU ;  but  if  they  are  about  eight  tdihoms  or  more 
«pftn«  with  strata  of  strong  composition  betwixt  tltem, 
the  working  of  the  lower  cooh  first  will  do  no  ittjur;  to 
the  upper  coals,  excepting  the  bretiking  of  them  •  litUa 
more  than  usual.  In  many  instances,  upper  coals  are 
rendered  by  this  operation  in  a  li  wcr  coal  mud)  t  isit  i 
wrought.  When  the  operation  ib  begun  by  workiiijj  in 
the  Shropshire  plan,  the  dip-head  levels  are  driven  in 
the  usual  manner  as  before  described,  and  very  large 
pU'bottom  pillars  formed,  as  represented  Fig.  2.  Plate 
CCCXCll.  Along  the  rise'slde  of  the  dip-he»d  level, 
chuna  of  wall  or  long  pillars  are  also  formed,  from 
eight  to  ten  yards  in  breadth,  :,nil  only  mined  through 
occasionally  for  the  sake  of  veniiialioii,  ur  the  forming 
of  new  roads.  In  other  instances  no  pillars  are  left  up- 
on the  rise-side  oi  the  level ;  but  in  place  of  these, 
buildings  of  btone  are  formed  four  feet  broad  in  the  base, 
and  lune  or  ten  feet  from  the  dtp>ude  of  the  level  j  and 
although  the  roada  are  formed  nine  feet  wide  et  first, 
tl  cy  arc  reduced  lo  half  that  width  after  the  full  pres- 
sure of  the  strata  is'  upon  them.  When  these  points 
are  iccuicd,  the  ypuralionof  culiiiHj'  away  tiic  wliolc  of 
the  coal  comroences.  The  pluce  where  the  co.il  is 
taken  away  is  named  the  gob,  ov  waste ;  and  gobbiii,  or 
gob  •lufi'i  ie  itonea  and  rubbiab  Uken  from  tiie  coal, 
pavement,  or  roof,  to  fill  op  the  eseavatioa  as  much  as 
possible,  so  as  to  prevent  the  crush  of  the  superincum- 
bent strata  from  making  heavy  falls,  or  following;  too 
hard  upon  the  workmen.  Coals  which  arcwioiight  in 
this  manner  work  easiest,  according  to  the  way  in  which 
the  widest  tecks  and  cuucrs  are,  as  explained  in  the  post 
nod  sisll  system  $  end  therefore,  in  the  Shropshire  me* 
thodt  the  walls  are  sometimes  in  one  direetion  end  some* 
times  in  another,  the  mine  always  ttirninp  out  the  best 
coals  when  the  open  backs  or  cutters  fiicc  the  workmen. 

In  many  cases,  when  a.n  imtiicdiate  and  great  output 
of  coals  arc  wanici!,  the  wails  are  carried  forward  to 
the  rise  and  also  level  course  on  each  side  of  the  pit. 
As  roeds  must  be  kept  through  the  crushed  strata,  the 
miners  in  the  first  place  cut  away  about  IS  feet  of  coal 
ai  ountl  the  pit-bottom  pillars,  and  along  the  upper  sides 
of  the  dip-licad  chaiti  walis  ;  and  at  itie  distance  of  nine 
or  ten  feet  carry  rc>;ular  buildings  of  stone  three  feet 
broad,  with  props  bC.  Hush  with  the  face  of  these,  if  ne> 
eessary.  .^s  ihe  worhmeo  proceed  forward,  they  set 
small  pillara  of  roof  or  pavement-sloike  iti  regular  lines 
with  the  wall  face,  and  sometimes  with  props  interme* 
clinic.  In  other  instances,  two,  and  sometimes  three 
rows  of  props  arc  carried  regularly  parallel  with  the 
wall-face,  the  front  row  being  at  the  distance  of  four  feet 
from  it ;  as  the  workmen  proceed  forward,  all  the  back 
row  of  props  are  drawn,  the  space  adjoining  them  hav- 
ing been  previously  filled  up  with  gobbtng.  These 
props  are  placed  again  next  the  wall  bee,  so  that  the  pro* 
cess  of  drawinc;  and  setting  the  props  goes  alternately 
forward  every  day.  AVhen  the  roof  is  strong,  fewer 
props  and  stone  pillars  are  placed;  but  when  it  is  bad, 
they  are  set  very  thick.  The  intention  of  the  props  is 
for  the  security  of  the  workmen,  to  keep  up  the  roof- 
stone  i  they  have  no  effect  in  resiatiog  the  crush  of  the 
auperincumbent  strata.  When  the  gobbing  is  scarce, 
and  the  roof  strong,  it  has  been  found  a  good  plan  to  form 
the  gobbing  into  wastes,  which  is,  that  in  place  of  leavinj^ 
the  gobbinjj  at  a  distance  from  the  roof,  to  form  it  into 
king  heaps  at  right  angles  to  the  wall-faces,  as  repre* 


senicd  Fig,  5.  where  a  is  the  roof,  6  tiic  pavemcM,  c 
ihe  gobbing,  and  d  the  wastes.  As  the  pressure  cornea 
on,  ihc  gobbing  spreads  out,  and  the  wastes  are  made 
narrower ;  yet  they  frequently  remain  so  open,  as  not 
only  to  form  air  courses  in  case  of  neeessity,  but  they 
can  be  crept  through  to  a  great  distance  There  arc 
two  principal  modes  of  carrying  on  the  Shropshire  &ys. 
tern. 

The  first,  or  what  is  properly  the  original  system,  was 
to  upeii  out  the  wall  in  the  manner  before  described 
around  the  pit-bottom ;  and  as  the  wall*iace  extended  In 
width,  to  set  off  msin*ro«ds  and  branehea,  very  much  in 
the  form  of  the  branches  of  a  tree ;  tbcite  roads  were  so 
arranged,  that  betwixt  the  ends  of  any  two  branches 
there  should  be  a  distance  of  from  20  to  40  yards,  ac- 
cording as  might  be  most  suitable,  as  represented  in 
Pljtfr  CCCXCll.  Fig.  2.  Each  space  of  coal  betwixt 
the  roads  is  named  a  wall and  one  half  of  the  coals 
prodoced  from  each  wall  is  carried  to  the  one  road,  and 
the  other  half  to  the  other  road  ;  this  is  a  great  conveni* 
ency  when  the  roof  is  bad,  so  that  in  many  instances  the 
distance  of  ^O  yards  betwixt  tlic  roads  is  preferred.  In 
the  figure,  ,\  is  tiie  pit,  lili  the  wall-fsce,  a  the  dip-head 
level,  I)  tlie  roads  at  from  20  to  40  yards  asunder,  c  the 
ynih  (IT  waste,  with  buildings  along  the  sides  of  the  roads, 
a\',il  d  the  pillars. 

The  other  Shropshire  method  is  represented  in  Fig. 
14,  Plate  CCCXCT.  where  A  represents  the  pit  with  the 
bottom  pillars ;  b  the  dip-head  levels;  c  the  ofT-brcak 
from  ll'.e  level,  where  no  pillars  are  left  ;  d  the  off- 
break,  wiieic  pillars  are  lelt  to  secure  tlie  level.  All 
rt^ads  are  secured  in  the  sides  by  buildings  of  stone,  if 
such  can  be  bad,  laid  off  9  feet  wide.  After  the  crush 
settles,  the  roads  are  genetally  permanently  good,  and 
can  frequently  be  travelled  through  as  easily  fi^y  years 
after  they  have  been  made  is  at  the  first.  Wlir-i  ^'.ii  ci 
cannot  be  had  in  abundance,  coaU  have  lo  be  Uit...,  aiitl 
are  built  about  2o  inches  in  the  base.  If  schist  is  used, 
it  requires  to  be  from  3  to  S  feel  square.  In  this  me- 
thod,  the  roads  are  also  from  SO  to  40  yards  apart,  but 
in  place  of  branching  they  are  setoff  in  adirection  parallel 
to  each  other.  The  workmen  secure  the  waste  by  gob- 
bing ;  and  three  rows  of  props  arc  carried  forward  next 
the  wall  faces  a,  wiili  pillars  of  stone  or  coal  built  betwixt 
(hetn.  This  mode  is  more  regular  than  the  formsr, 
though  not  in  such  general  practice. 

Thceeal,  when  wrought  in  the  Shropshire  method,  is 
carried  on  by  the  workmen  very  differently  from  thd 
post  and  stall  system,  where  each  man  has  bis  own 
room,  and  performs  all  the  labour.  The  Shropshire 
method  is  carried  on  by  the  division  of  labour  performed 
by  difl'erent  sets  of  workmen,  generally  divided  into 
three  contpanics.  The  first  set,  curves  or  pools  the 
coal  along  the  whole  line  of  walls,  laying  in  or  pooling 
always  at  least  3  feet,  and  frequently  45  inches,  or  five 
quarters,  as  they  term  it.  Tbelr  work  is  measured  as 
to  length  and  depth  by  the  ovcrsman,  the  depth  being 
gauged  by  an  iron  instrument,  named  a  jack,  40  inchea 
long,  the  knee  of  which  must  reach  the  wall  face,  if  the 
curving  is  full ;  if  short,  (he  workman  must  complete  it. 
These  men  are  named  Holers.  As  the  crush  is  con- 
stantly following  them,  and  working  over  their  heads, 
which  firequently  has  the  effect  of  making  the  coel  Ml 
above  them,  for  their  security,  props  of  wood  are  set  sit 
regular  distances  in  an  oblique  direction  between  the 
pavement  and  wall  face.  Besides  these,  for  farther  se- 
curity, Staples  of  coal,  abotit  10  inches  square,  are  left  at 
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«Tenr  or  •  yurds  di&unce,  until  the  line  of  holing  or 
eurmg  is  «omplet«d.  Tbe  w«U«  are  then  divided  iolo 
spaces  of  from  6  to  S  yards  in  length ;  and  at  each  of 

these  spaces  a  ^.liearint^  or  perpendicular  cut  is  made  as 
deep  as  the  holinpj,  and  when  this  is  done,  ihe  holer's 
work  is  completed.  The  next  set  of  men  who  succeeds 
the  holers  are  the  getters.  These  begin  at  the  divisions 
of  wall  at  the  centre,  and  drive  out  the  gibbsand  staples. 
Tbcy  iheo  set  wedges  along  the  roof,  and  bring  down 
each  division  of  coal  pro^resiively ;  or,  if  the  roof  la 
very  bound,  xhv  crM  m  M  ;-..  m  ;!•:!«  n  with  gunpowder. 
It  frequently  i;.si>pti.i,  v,  !jc;»  Uic  :ai  1  has  a  pood  paruii^^, 
tlie  cojih  fall'tlowii  the  instant  the  l  I  ;  siruck.  wliicii 

renders  liie  work  very  easy.  The  getleri  are  reiieved 
by  a  third  set  of  men,  namad  batty-men,  who  break  out 
Ihe  coals  into  pieces  of  a  pfopar  sise  Ibr  sending  up  the 
{Ht,  and  have  the  eh«rge  of  tttmfaig  out  the  coal  from 
llic  wall  face  to  tlie  etids  of  the  roads.  When  this  is 
done,  tliey  build  the  sionc  piUara,  fill  up  llic  ^:oh,  set 
the  trees,  clear  the  wall-faces  of  all  obstrutlirnn,  set 
ihe  pibbs,  and  have  every  thing  clear  and  patent  for  the 
holders  recommencing  their  work.  If  the  roads  are  ttt 
heighten*  by  taking  down  the  raof»  or  lifting  tbe  pave* 
aient,  these  Iratty-mcn  perform  this  worit  also,  build  for- 
ward the  ■^itlf"-;  of  llie  roads,  and  secure  them  with  props 
when  necessary.  When  both  pavement  and  roof  arc 
hard,  and  the  coal  above  4  feet  thick,  a  (;rcatcr  propor- 
tioo  of  coal  is  lost  by  securing  the  waste,  than  when  the 
pavmnent  is  moderately  hard,  or  the  roof  easily  taken 
down,  as  these  afford  plenty  of  gobbing.  Frequently 
nothing  but  the  large  pleeea  «t  coal  are  taken  oat  for 
the  market,  all  the  smaller  parts  of  the  coal  and  culm 
beiog  required  for  the  gob,  besides  a  proportion  of  the 
great  coal  fgr  the  small  pillars.  When  a  coal  has  a  fol- 
lowing or  roof  stone,  which  comes  regularly  away  with 
the  coal,  this  renders  the  work  easy,  and  saves  much 
coal ;  and  when  it  happens  that  a  soft  bed  of  fire  clay  is 
fiiMBd  a  bat  or  two  trader  tha  sole  of  the  coel,  the  holing 
is  made  in  it,  and  the  stooe  betwist  the  holing  and  the 
eoal  benched  down,  which  serves  for  pillars  and  gobbing. 
By  tliisplan  all  the  vendable  coal  is  saved. 

The  chief  caution  rccjuired  in  the  manaj^emcnt  or 
conductin,;  the  Shropshire  method,  is  the  off-break  from 
the  pit  bottom  and  icveis,  to  produce  Ihe  first  break  of 
the  strata ;  the  more  the  waste  is  Blled  with  gobbing,  the 
leas  ia  the  risk  tuf  any  miaiirtiMw  to  the  works  or  the 
miners.   When  the  snperincombeM  strata  are  strong, 

with  thick  beds  of  sandstone  near  the  coal,  the  waste  will 
sometimes  advance  many  yards  before  the  break  lakes 
place  ;  and  when  it  commences,  which  is  known  by  the 
great  noise  heard  over  head,  the  greatest  care  is  required^ 
to  prevent  the  crush  making  a  break,  or  nipi^ng  along  tiM 
dee  of  the  whole  wall,  which  sometimm  hq^aoBi  Thb 
fs  termed  tke  waB  wming  in  t  that  is,  the  strata  come  down 
alun^  the  whole  line  of  the  wall  faces,  and  shut  up  every 
opcnln^;.  The  consequence  of  which  is,  that  the  faces 
have  all  to  be  opened  out  again  along  the  line  of  the 
break,  and  to  the  ri^tc  of  the  broken  rock  face,  if,  dur* 
in|^  the  eoiirse  of  the  ordinary  working,  when  the  cra^ 
aaaaea  ngularly  and  progreasavely  forward,  care  is  not 
talten  to  keep  the  gob  well  and  regulurly  6lled  up,  in 
the  msnner  already  mentioned,  the  coming  in  of  the  wall 
is  aln>ostth«  certain  consequence. 

As  to  the  setting  of  props,  nul  liie  iiuilding  of  pillars 
in  this  work,  if  the  roof  and  pavement  are  both  very 
Strong,  the  p:llat»  of  &tone  are  built  as  usual,  but  not 
Made  vary  irai  by  any  kind  «f  .wedging  i  and  in  placo 


of  setting  the  props  firm  betwist  the  roof  and  paveroentp 
it  is  of  advantage  to  place  under  each  a  bit  of  stone»  or 
small  piece  of  wsste  wood,  the  objecl  here  not  being  to 

resist  the  absolute  prcssnrr  nf  tVr  •  'r  it,i,  'n  t  to  keep  up 
the  roof  stone  for  the  saitiy  ol  ihc  iin-is,  uuUl  the  strata 
press  down  and  rest  upon  the  gob ;  for  il,  in  this  case, 
small  pillars  of  coal  were  left  in  the  working  in  place  of 
built  pillars,  or  the  props  set  very  firm* die  conaequcnco 
would  be,  thai  the  instant  the  least  pressure  camr  for- 
wsnl,  the  coal  pillars  would  fly  to  pieces,  every  prrjp 
Would  be  instantly  bruktn,  the  ro<if  come.  d')wn,  and 
the  workmen  be  killed;  whctui  by  tii'j  pilLns  and 
pfops  yielding  gradviully,  umil  tl»o  (;(jbbir.;>  receives  the 
pressure,  all  points  arc  kept  right,  and  the  props  are 
sared  for  farther  service.  In  Shropshire^  some  collie* 
riea  use  a  groat  pfopordon  of  cast'iroo  praps.  This  plan 
is  a  saving,  when  an  iron  work  is  connected  with  the 
ccjHiery,  tliai  when  a  prop  breaks  it  is  recast  at  little  ex- 
pence,  but  in  nrJinary  cases  the  cxpcncc  will  be  found 
too  greot.  When  props  will  not  drive  otit  by  applyinp; 
the  force  of  Iteavy  mauls,  a  long  chain  with  a  hook  is 
piorided,  Ihe  hook  is  fixed  to  the  bottom  or  top  of  the 
prnp,  and  the  other  end,  having  a  amall  hook,  is  doU' 
bled  op  to  form  an  eye  or  loop,  which  is  passed  over  a 
strong  lever  of  iron  or  wooti,  the  point  of  ■(vViirt-.  resting 
against  a  firm  prop,  gives  the  workmen  gicai  power  in 
wrenching  the  other  prop  from  its  place. 

Another  modification  of  tiie  Shropshire  method  is,  for 
each  workman  to  have  from  6  to  13  feet  of  eoal  bcfim 
him,  with  a  leading  hand  man,  and  where  overy  ivork* 
man  fellows  in  sacccssion  like  iho  atepa  of  a  stair.  If 
the  coal  has  open  backs  and  cutters,  this  work  goes  on 
very  regularly,  as  represented  in  Fig.  3.  Plate  CCCXCIi. 
where  the  leading  hand  is  at  o,  next  the  crop,  an>i  6  b,  &c. 
•re  the  wall-facea  of  each  workman,  A  the  pit,  B  the  djp> 
head  level.  In  this  case  the  roads  are  either  carried  pro- 
greaatvely  through  the  gob,  or  ihe  gob  ia  altogether  shut 
apt  snd  the  whole  of  tbn  eoal  are  braaglit  down  the  wall* 
facea,  either  lo  the  dip*liead  level  or  to  the  road  c  c. 
This  method  may  be  varied  by  making  the  walls  of  a 
breadth  to  hold  two,  tlirrt,  or  funr  men;  by  this  plan 
each  set  of  m^n  performs  the  whole  work  of  holing,  get- 
ting, breaking  nut,  and  carrying  away  the  coals.  This 
mode  can  be  alto  equallv  well  sdoptcd  by  working  the 
coals  lavel^coune  witb  uw  leading  hand  next  tbe  dip. 
head. 

It  may  be  esdnttad,  that  ftom  an  eighth  to  a  twelfth 

part  only  of  the  coal  is  left  under  ground  by  tlie  Shrop- 
shire system,  aiMi  in  favourable  instances  every  inch  of 
coal  can  be  taken  out,  the  principle  being  to  leave  no 
solid  pillars,  or  any  coal  below,  escepting  what  may  bo 
Indispensably  requidta  to  aacure  tha  goh,  Thia  system 
might  be  appttad  in  coals  of  ahnoM  ugr  thickness,  pro- 
viding stoCr  eoold  be  got  to  fill  up  the  gob.  It  is  the 
want  of  it  which  limits  this  system  to  coals  of  a  certain 
height.  Various  modifications  of  the  systems  now  de- 
scribed arc  in  use,  but  it  would  be  cndkss  to  describe 
them  ;  the  general  principles  are  the  same  j  The  o^eet 
and  intenihn  Mag  olmqw  (o  itninet  at  anseA  rvof  at 
poiiibtf  from  ng*Ms  «rMh  «»  aaqr  dv  tvn^tent  vUh  ihe 
eafety  of  t/iew^tmtn,  Inving  all  other  circumstances  as 
before  mtniionedin  view. 

Such  being  the  general  modes  practised  in  Great 
Britain,  of  working  coals  of  ordinary  thickness  and  of 
moderate  dip  and  rise,  a  general  description  will  now  be 
eiven  of  the  methods  porsned  in  WMking  OMla  of  the 
Milowing  dascriptioot 
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1.  Very  thin  coals. 

2.  Very  thick  coals. 

3.  Coals  havinj;  a  gKtt  dip  »lld  riM^  or  wbit  ftre 
tertneci  edge  c»uls. 

Bedi  of  coal  m  Great  Britain  are  wrouglit  as  tbio 
18  inches  Ma  coal  mine}  if  wrought  thinner,  the  work* 
Inp  of  fire-clay  or  iron-stone  immcduilcly  adj  iining  it 
cor)i,cr;nl  vil'.Ii  liieni.  There  are,  however,  insuncca 
«[  takinij  coals,  of  a  fine  quality  for  siiii;l.s,  bcin^ 
wrought  jlonc-.  unly  i3  inches  in  iliicknc^'j.  W'licn  llic 
bed  is  18  inches  in  thickness,  it  can  be  wrought  by  mco 
of  the  ordinary  size,  but  young  men  Mid  boys  are  more 
suitable.  Coal  of  this  thickness  can  be  wrought  without 
lilting  the  pavement,  or  taking  down  the  roof  in  the 
roonis  ;  l:u!  lor  lakinti;  mu  lice  couls,  rojtls  are  cut  either 
in  the  p.ivcMu-nl  or  roof.  All  coi«ls  under  isvo  feet  three 
inciKS  ill  ilikkficss  arc  wrought  with  tlic  intcniiun  tjf  luk- 
ing  out  all  the  coal,  cither  in  the  Shropshire  »;stem,  or 
xvith  pillar-walls  and  rooms;  with  this  differmcei  tblt 
from  the  thinness  of  the  bed  the  rooms  are  wrovgitt 
wide  as  the  roof  will  carry  up,  or  if  e  following^  or  fsll 
of  the  roof-sloii'j  Can  be  brouj^lit  on,  it  is  an  ath  antaj^c, 
as  it  not  oiily  j;'ives  height,  but,  by  iiiling  U[)  the  wjsie, 
renders  the  roads  easily  kept  for  tlie  working  of  tlic  [lil- 
lars.  Where  there  is  no  following,  small  temporary  pil- 
lars are  left,  about  eight  feet  square,  along  the  chain- 
wall  side.  The  walls  are  from  four  to  sixteen  yards  in 
Ihiekoess,  according  to  clrcmnstsnces,  and  only  holed 
throuf^h  occasionally  for  air.  The  rooms  30  feet  ID 
breadth,  with  the  small  pillars  set  six  or  eight  feet  from 
the  pillar  bide  or  chain-wall,  and  cij^hi  feci  apart  from 
each  other.  When  the  workings  are  earned  to  the  re- 
quired extent,  the  chains  of  wall  and  small  pillars  are 
begun  to  be  wrought  at  the  most  distsot  point,  and  fin- 
ished off  at  the  pit-bottom.  Of  this  method  there  are 
also  various  modifications,  depending  upon  the  texture 
of  the  coal,  the  kind  of  roof,  pavement,  and  superincum- 
bent strata.  The  common  po^t  and  stall  work  is  not 
suitable  for  such  thin  coah,  parttcularly  as  a  given  area 
yields  so  small  a  quantity  of  coals. 

Coals  which  are  from  five  to  eight  feet  io  thickness 
are  ttie  most  stiitable  in  every  point  of  view  for  the  ftill 
eflfective  exertion  of  the  miner,  and  for  the  general  eco- 
nomy of  under-ground  operations.  When  they  much 
exceed  this  height,  they  require  very  excellent  roofs  and 
pavements,  to  render  the  worlt  safe  and  comforiable,^or 
to  enable  those  who  direct  the  mining  operations  to  take 
out  a  fair  pro|>ortiun  of  coal  from  a  given  area.  In  these 
tliicit  coals  the  Shropshire  method  is  imprscticable  for 
want  of  gobbing,  and  the  length  of  the  props  would  pre- 
sent but  a  feeble  resistance  to  the  pressure  of  heavy  roof 
stones. 

When  coals  do  not  exceed  20  feet  in  thickness,  and 
have  good  roofs,  they  are  sometimes  wrou^^ht  as  one  bed 
of  coal ;  but  if  the  coal  is  tender  or  free,  it  is  wrought 
as  two  beds.  In  general,  however,  nearly  a  half  of  the 
ceal  ia  losi  in  piUam,  and  Teiy  seldom  can  l<«s  than  a 
third  be  Idk.  In  workbg  each  a  coal  as  one  bed,  two 
modes  are  edopied. 

The  first  is,  to  work  the  roof-coal  to  the  thickness  of 
from  four  to  six  feet,  the  Icnf^ih  of, a  pillar  and  thirling, 
and  four  feet  more  ;  then  the  ground  coal  is  wrought  as 
a  bench  under  foot  by  the  partings,  as  an  open  cast  quar- 
ty  above  ground;  but  before  the  grouml>caal  is  talien 
down  opposite  the  thirling,  the  thirling  is  set  in  four  feet 

in  the  roof-c  oal,  and  then  the  whole  uf  the  j;rouii;t-(  oal 

is  wrought  away  ;  this  leaves  a  bench  or  seat  of  four  feet 


broad  in  the  forehead  of  the  room,  end  in  the  mouth' of 
the  1  i.irlii,),',  lor  trie  collier  to  Stan-,  on  when  he  ro:n- 
mcnces  o  wm  k  liu  rouf  coai  eitlier  in  the  room  orihir- 
libg.  Without  leaving  this  bench,  a  scsfi'olding  of  tim- 
ber would  require  to  be  erected  for  commencing  hi* 
operations  egaia. 

The  otiier  method  Is,  to  work  a  portion  of  the  ground- 
coal  first,  of  from  three  to  five  feet  ihn  k,  tne  U!ii;tli  of 
the  pillar  and  thirling,  and  then  reiuriimg  lo  ilic  lace, 
work  the  upper  part  of  the  coal  overliead. 

Wiien  iiie  coai  is  ftee,  and  ready  to  crumble  by  the 
pressure  and  effect  of  the  air,  the  upper  porUoaof  the 
coal  is  first  wrought,  then  a  scaffolding  of  coal  is  left, 
from  two  to  three  feet  thick,  according  to  the  tex'.urc 
and  quality  of  the  coal;  and  the  lower  part  i  f  I  e 
coal  i.s  then  wrought  as  represented  in  Fig.  4.  Plato 
CCCXCll.  When  the  working;!  arc  completed  to  the 
proposed  extent,  the  scaffoldings  ot  coai  are  wrought 
away,  with  the  part  of  tbe  pillars  that  can  be  remofed 
with  safety. 

Astlie  ttung  of  prop-wood  In  coal  of  so  great  a  height 

is  not  found  prac  i  I'-ii  ,  1  as  falls  in  the  roof  would 
be  so  exceedmgly  taiai  to  the  workmen,  if  the  roof  is  in 
the  least  degree  tender,  it  is  the  practice  in  such  cases 
to  leave  a  tool  of  coal  from  two  to  three  feet  in  thick- 
ness. This  of  itself  not  only  makes  an  excelleat  roof, 
but,  when  it  is  breaking,  gives  warning  by  the  noise  it 
ra«kest  so  very  differem  from  the  noise  of  roof^stonea 
when  they  are  giving  way. 

One  of  the  thickest  cojls  in  Great  liiitain,  which  is 
wrought  as  one  bcit  Ivom  roof  to  pavement,  is  the  very 
rcmarka()lc  toal  in  StafTordshire,  close  to  the  town  of 
Dudley,  known  by  (he  name  of  the  ten-yard  coal,  » 
section  ol  which,  with  the  accompanying  atrata,  is  given 
in  the  preceding  part  of  tbia  treatise  i  this  wonMrful. 
bed  of  coai  is  in  extent  about  seven  miles  long,  and 
four  broad.  No  coal  similar  to  it  has  been  found  in  the 
island,  and  the  mode  of  working  it  is  altoi»cthcr  singu- 
lar. It  is  wrought  io  a  kind  of  panoel  work,  but  al- 
to i^ether  different  fiom  the  improved  KeweaMle  aya- 
Ictn. 

Numerona  fka  are  used  io  workitig  a  coal-field  even 
of  moderate  esteat  at  Dudley  :  and  in  place  of  one  pit, 
with  one  corve  ascending  and  another  descending  al- 
ternately, as  in  other  collieries,  two  pits  are  always 
sunk,  ftom  ten  to  thirty  feel  apart,  and  from  six  to 
seven  tcei  diameter,  of  a  round  form;  for  these  two 
pits,  one  coal-drawing  engine  is  employed,  having  a 
rope  into  each  pit,  the  object  being  to  draw  tbe  coals 
with  a  very  alow  motion,  but  a  great  weight  of  coals  each 
dme.  A  pattnel  or  compartment  formed  in  working  the 
coal  IS  named  a  side  of  work  ;  and  in  each  side  of  work 
sometimes  only  two  pillars  are  formed.  In  other  casts 
there  arc  four,  six,  nine,  or  twelve,  but  the  last  number 
is  very  seldom  adopted ;  two  or  four  pillars  in  a  side  of 
work  left  for  the  support  of  the  roof  is  the  common  prac- 
tical and  what  \s  most  approved  of.  As  the  whole  ope- 
ration of  Workin|r  this  Coal  is  performed  in  one  of  the 
compartmenis,  named  j  i  j  f  w  ork,  it  will  be  proper  to 
explain  the  mode  of  woiking  out  the  coal  from  one  of 
these,  before  deacribiog  the  whole  extent  of  tha  worlUas* 
of  a  pit. 

Fig.  1.  Plate  CCCXCIII.  represents  a  side  of  werfc» 
A,  the  ribs  or  walla  of  coal  left  around,  aiid  form- 
ing the  side  of  work;  <  the  pillars,  8  yards  square;  r 

the  stalls,  11  yar  I  in  wj  "rh  ;  d  the  cross  openings  or 
through  puts,  aUu  1 1  yarda  wide }  t  tite  belt-hole  cut 
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through  the  rib  from  the  maiu  road,  by  which  bolt- 
hole  the  side  of  work  li  o|}er>ecl  up,  and  all  the  ooela 
carried  out.  There  are  two,  three,  or  four  bolt'holes 
opening  imo  a  st(^e  of  work,  according  to  its  extent ; 
they  arc  about  ei^ltt  feci  wide,  and  nine  feet  high. 
As  the  coal  is  divided  into  subordinate  beds  by  common 
coal  partings,  or  bf  bands  of  stone  termed  batt,  of  from 
Ml  iiicb  to  above  •  foot  in  thickness,  though  in  aome  in* 
atahcct  bands  are  manj  feel  thick,  the  working  is  in  a 
great  degree  regulated  by  these  divisions.  Although 
the  coal  is  30  feet  thick,  tho  tower  banc!,  which  ib  2  feet 
3  inches  thick,  is  wrought  first,  the  workmen  chooiting 
to  confine  themselves  wiihiii  this  nsrrpw  opening,  in 
order  to  gain  the  greater  advantage  afterwards  in  working 
the  coal  immediately  above  ;  as  mod  as  the  workoien 
cut  through  the  bolt-bole,  tb^  open  sp  tbe  work  by 
cutting  a  mine  forwardt  four  leet  in  width,  as  represent- 
ed by  (he  dotted  lines.  At  the  sides  of  this  mine,  next 
ihc  lioU-hole,  each  workman  in  succession  break*  oH  a 
breast  of  coal,  two  yards  broati,  at  J" y,  by  means  of 
which  tbe  sides  of  the  rib-walls  A  are  formed,  and  the 
area  of  tbe  pilars.  In  this  manner  ««b  collier  fi>llowfl 
anotber,  as  in  one  of  the  tvatomi  of  the  Shnpahire 
metliod  before  described,  when  the  side  of  work  Is 
ojieuei!  out  along  the  rib-wa!ls,  and  the  faces  and  sides 
ol  i!ic  pillui  s  formed  off,  the  upper  coals  are  then  begun 
to  be  wrought  next  ll\e  rib-wall,  which  is  done  by  shear- 
ing up  to  a  bed  next  the  bolt-hole,  and  on  each  side,  then 
tbe  head  coals  are  brought  fegttiarlfdown  in  large  tabu- 
lar masses,  of  such  tbicknenae  suits  best  with  tbe  free 
partings  or  subordinate  divisions  of  tbe  coals  and  bands, 
the  shearings  are  made  very  wide  when  they  require  to 
bii  put  up  five  or  six  feet,  as  in  this  case  they  must  admit 
the  head  and  shoukicr»  of  the  miner.  Fur  the  security 
of  the  workmen,  props  of  wood  are  used  to  sup{>urt  the 
Brst  of  the  upper  coals,  and  temporary  pillars  of  stone 
are  also  built  at  cooveiuent  distances;  tbese  are  termed 
cogs.  Besides  tbese  safeguards,  if  the  mass  of  coal  lo 
be  brought  down  is  great,  square  spurs  or  spurnsofcoal 
are  left,  about  10  inche-j  thick,  at  the  lower  part  of  the 
shcnrinfj,  aad  at  various  distances,  until  the  shearing  is 
completed  ;  the  props  and  cogs  are  then  withdrawn,  the 
bnck  spurns  are  cut  away  in  succession,  until  the  front 
ones  are  also  cut  away,  then  the  cogs  and  props  at 
tbe  lip  of  the  hanging  coal  are  driven  out,  when  the 
coal  falls  in  a  body,  breaking  off  by  the  ends  of  the 
shearing.  Besides  the  main  pillars  represented  in  the 
figure,  temporary  and  intermediate  pillars  are  formed, 
of  from  two  lo  three  yards  square;  these  arc  termed 
men  of  war.  In  the  fir?;  workings  of  the  ten  yard  coal, 
these  temporary  pillars  were  formed  when  carrying 
fortvard  the  work  in  the  coal  next  the  pavement,  but 
this  was  found  not  oolt  a  hindrance  in  carrying  for- 
ward the  work  In  the  first  opening,  but,  as  the  sides 
of  work  were  csctcHded,  a  certjin  dcgi-ce  of  pressure 
came  upon  the  work,  when  these  pillars,  or  men  of  war, 
instantly  gave  way  and  were  of  no  use.  Experience 
has  taught  the  miners  a  reiticdy  for  this,  which  is,  to 
form  none  of  these  |rillars  until  the  first  of  tbe  upper 
coals  begins  to  be  wrought,  when  square  baseatants  of 
stone  are  formed  on  the  pavement  at  the  places  where 
the  men  of  war  are  to  be,  of  an  area  some  inches  or  a 
foot  tarf^er  than  the  intended  size  of  ttic  pillar;  and 
when  the  buildiin;  is  wiihin  three  or  hjiir  inches  of 
the  coal,  that  space  is  filled  up  with  pieces  of  wood, 
made  nsoderately  firm;  the  effect  o(  this  is,  that  when 
llw  preaiara  of  tba  ■uparncamlicDt  itrau  begins  to 


bear  tipon  the  whole  of  the  pillars,  the  pieces  of  wood 
and  oodeNbuilding  yield  by  degrees,  and  prevent  the 
pillar  of  ciiel  above  from  giving  way. '  This  principle 
is  found  effcciuat,  and  could  only  have  beci>  discover- 
ed in  the  course  of  much  previous  ptaciicc;  it  is  a 
principle  which  is  applicable  in  many  instances  to 
mining  operations,  when  a  degree  of  yielding  to  tbo 
pressure  is  more  efficient  as  to  ultimate  raalslanee, 
than  a  rigid  reststaoco  at  once  applied.  In  this  man- 
ner, about  hair  the  thickness  of  the  coal,  or  rather  more, 
is  brought  down  iti  tat)ular  masses  of  various  tiiickness, 
having  the  men  of  war  pillars  left  lor  the  last  of  the 
work,  which  is  taking  down  the  coals  next  the  roof; 
these  are  brougnt  down  in  immense  falls,  of  from  100  to 
200  tons  at  a  time,  and  in  some  instances  even  300  tons. 
When  tbe  various  sides  of  work  in  a  pit-workings  sre  in 
a  prepared  state,  that  is,  prepared  for  takuig  down  the  . 
upper  coals,  sometlmea  tbore  arc  fiOOO  tona  in  this  way 

ready  to  lalt. 

In  the  course  of  working  and  breaking  out  the  coals 
for  (joing  up  the  pit,  all  tbe  culm-coal,  and  a  great  pro 
pottion  of  excellent  small  coals,  are  Ictt  in  tlie  wsetCi 
upon  which  the  colliers  stand  when  working  the  upper 
coals,  and  when  tbe  height  becomes  great,  ladders  and 
various  kinds  of  scaffbltJinr  iw-  used.  The  last  of  the 
tipper  coaU,  in  place  of  bcjuj^  wrought  from  the  bolt  rib 
Wall  forward,  arc  wrought  from  the  oppo^ile  rib  wail  to- 
wards the  bolt  rib,  for  the  safety  of  the  workmen.  This 
operation  is  attended  with  great  danger  to  the  tvorkmen» 
and  therefore  tboj  are  required  to  be  varyovpert  roioera 
from  practice  In  that  khid  of  work,  with  much  boldness 
^nd  resolute  determination.  The  first  opeial'ion  is  to 
shear  along  the  face  of  the  back  rib  wall,  and  alon-  the 
side  ribs,  leaving  spurs  at  regular  dibianccs ;  itie  scaf- 
folds are  then  withdrawn,  the  men  of  war  cm  away  as 
the  mir.er«  rci  ri'at ;  and  the  last  operation  is  cutting  awaf 
the  spurs.  As  tbe  danger  is  very  great  working  under 
so  la^o  a  mass  of  coal,  no  miner  can  approach  to  cut 
those  away  with  a  common  pick  ;  they  are  therefore  pro 
Vided  with  an  instrument  or  tool  named  a  pike,  very  like 
a  boarding  pike,  18  feet  long,  the  shaft  of  wood,  having 
a  steeled  iron  sharp  pike,  with  a  hook  Ht  the  one  side, 
fiimilar  to  a  boat-hook.  With  this,  the  miners  Standing 
with  their  backs  to  the  bolt  rib  wall,  cut  away  with  tbo 
point  of  the  pike  in  the  advaooo stroke, and  with  tbe  book 
in  the  back  atroke,  tbe  side  spurs  next  the  back  rib 
wall.  In  tbh  maiHior  the  apors  ate  cut  away  in  sue- 
cesuon,  the  miners  retreating  tov»ards  the  safe  part  of  ihe 
mine,  until  all  of  them  are  cut.  Sometimes  the  coal 
falls  before  all  the  spurs  arc  cut,  and  before  the  last  of 
the  men  of  war  are  cut  down;  in  many  instances  the 
upper  coals  do  nut  only  fall  the  height  of  the  shearing, 
but  up  to  the  roof,  by  whicb  masses  of  coal,  from  10  to 
t4  foet  tbiek,  foil  at  oneo,  and  not  only  so,  but  immense 
pieces  of  the  Strong  roof  Stone  fall  at  the  same  lime,  of 
buch  a  thickness^  that  before  the  coal  can  be  broken  out, 
the  miners  have  in  blast  it  with  gun-powder,  and  remove 
many  tons  of  \u  From  this  description  of  working  the 
ten-yard  coal  of  SiaRbrdshire,  the  verydsngoroua  nataro 
of  aucb  work  majp  be  conceived;  but  no  correct  idoa  can 
br  formed  of  the  operations,  or  of  the  tmmense  excava- 
tions a-^;  !  crivtrns  formrrl  1  y  -lie  workint;  of  the  coal, 
aTid  pai utuljirly  by  the  iallen  roof.  The  accidents 
which  take  (ilace  in  this  coal  are  coiiseii'itTii ly  Ttry 
many ;  kcvcrc  contusions  and  bixiken  limbs  are  of  fre- 
quent occurrence,  and  not  a  few  workmen  arc  sna'ched 
from  life  to  death  in  an  inatant  by  the  coala  and  roof 
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falling  wlien  they  least  expect  them;  but,  besides  the 
danger  ariwng  from  ibew  fills,  they  have  also  inflamma- 
ble air  to  eotitand  with.  If  vhich  also  many  hive  bueii 
UUedL 

Varicnra  modifieatioin  of  t1l«  nu>de  of  working*  a  aide 

of  work  ill  tills  coal  are  practised,  as  best  suits  ilic  lu- 
turc  of  the  coal|  the  superincumbent  strata,  the  various 
local  circuoMianceat  and  view*  of  tbe  msoai^r  of  the 
cotiiery. 

When  the  crop  of  this  tingiilar  coal  waft first  wrought, 
tbe  miners  ooiy  esteiided  thdr  operstioos  to  SO  yards 
distance  all  aroaod  the  pit  botinn,  and  tiien  began  a  new 

pit;  but  as  the  pits  became  deeper  and  more  csjicnsive, 
the  diatance  ot  liic  workings  "us  extcixlci",  and  tla- 
thod  of  mining  improved.  The  c^it  nt  nt  a  pi  's  woi  k- 
ings  is  now  in  general  1(X>  yards  on  ati  sides,  that  is,  titc 
area  wrought  is  SOO  yards  upon  the  side,  and  in  a  Dum- 
|>er  of  cases  SOO  yards,  or  ISO  yards  of  extent  on  each 
quarter  of  tlie  pit.  The  greatest  distance  ever  attempt* 
ed  was  450  yards  fiom  (lie  ]>it  bottom,  but  this  disi.-.tu'e 
does  not  Rpjicar  to  lie  sunablc.  A  number  of  the  itiics 
of  work,  of  the  bide  d  woik  rcpiotut"  c!  in  the  figure, 
constitute  the  workings  oi  a  pit.  The  roads  leading 
from  the  pit  bottom  are  from  3  tu  4  yards  wide,  and  the 
lib  walls  are  of  varioua  thickness  i  tbe  main  ribs  being 
tS  yards*  tho  otlicrs  about  i  yards  in  titickness. 

This  coal,  in  the  course  of  working,  is,  like  man)  ,  lia- 
ble to  tsikc  fire  by  spontaneous  ignition,  which  is  not  oiily 
exceedingly  dangerous  and  troublesome,  but  requires 
the  greatest  attention  to  prevent  its  formation.  It  is  heie 
termed  the  breeding  fire,  and  will  be  treated  of  when 
auiting  the  accadems  to  which  cosUmines  are  liable.  Is 
in  this  wkfek  reqoires  the  workings  to  be  laid  off  in  aides 
of  work,  as  represented  in  the  figure,  with  one  opening 
or  bolt  hole,  which  is  securely  built  up  and  made  air> 
tight  as  soon  as  the  side  of  work  is  wrou^jht  out.  \\'hen 
a  pit  is  wrought  to  its  full  extent,  then,  ii  circumstances 
admit  ot  it,  it  is  wrought  in  the  pillara  and  ribs,  begin- 

8'ing  at  the  most  distant  comers,  and  as  much  of  the  piU 
rs  and  ribs  are  brought  away  as  can  be  dene,  consistent 
with  the  satsty  of  tbe  workmen.  If  there  are  openings 
throtigh  the  ribslo  any  other  pit  woi  kings,  they  are  care- 
fully built  up  with  double  walls  of  stone, a  few  feet  asun- 
der, and  the  space  is  filled  up  with  mine  dust,  (the  refuse 
of  calcined  ironstone;)  which  mine  dust  is  found  the 
most  cfTectual  remedy  for  keeping  tbe  passage  air-tight, 
in  the  event  of  a  dmh  ffendlng  the  walls,'  as  the  nime 
dost  yields  to  the  pressure  witbont  admitting  the  air 
to  pass. 

From  this  description  of  w(iikiii(»  the  tcn-yanl  coal, 
it  is  evident  that  a  very  great  pr  ojioriion  of  liic  coal  is 
left  under  ground,  i  ot  otdy  in  pillai  s  and  rib-walls,  but 
there  ia  an  uncommon  quattiity  of  small  coal  produced 
in  tbe  operation  of  bringing  down,  and  broaking  out 
the  eosit  so  that  in  general  firam  foor-tentba  to  a  half  of 
the  whole  ia  for  ever  lost  i  and  it  is  also  evident,  that 
from  the  long  habit  of  the  workmen,  it  would  be  almost 
impossible  10  introduce  any  new  method,  though,  to  all 
appearance,  it  wouhl  be  decidedly  preferable  to  the  pre- 
sent system.  One  plan  has  been  suggested,  which  was, 
to  work  the  upper  part  of  the  coal  first,  leaving  a  few 
feet  of  coal  for  a  roof,  and  then  work  all  the  lower  coals 
in  benches,  as  described  in  the  working  of  coals  SO  feet 
in  thic  kness,  the  i  n  I"  ir>  be  supported  with  props.  It 
is  however  cjuesiiouable,  how  far  tbis  would  be  found 
in  the  end  bettOT,  Of  wbclber  loss  small  cool  would  be 
produced. 


The  next  method  of  working  coals  of  uncommon 
thickness  is  by  stages  or  scafl'oldings  of  coal,  as  practise 
ed  in  that  coal  of  abtoniahing  thickness  found  at  John- 
alone,  near  Paisley  in  Scotland,  and  represented  In  the 
sections  in  the  first  pert  of  this  trestise,  being  from  SO 
to  CO  feet  thic  k  in  one  'jiiaiter  of  the  field,  and  in  one 
p;ui  uu  less  ihj.n  'j.i  feet  Ulick.  There  .ire,  nj  douljf, 
several  thin  bancis  of  stone  in  it,  buttlierc  are  only  t«o 
of  27  inches  thick  each.  The  roof  of  this  coal  is  su  bad, 
aiiu  the  height  so  grestftbat  it  Was  found  quite  imprac- 
ticable to  work  it  as  one  seam,  as  in  Suffordshire ;  and 
therefore  the  method  is,  to  leave  about  three  feet  of  tbe 

t!p|)er  coal  for  a  rcof,  then  to  wui  k  a  band  of  the  coal 
lioiii  bix  to  seven  feet  thick,  as  best  suited  trie  jiartings 
ot  the  cc.al,  or  tliui  banils  of  stone,  which  band  of  cost 
is  v^  roiight  in  the  post  and  stall  sy^tcin,  with  square  pil- 
lars of  extra  strength,  which  are  cut  through  alierwards. 
A  scaffold  or  stsgo  of  about  three  feet  thick  of  coal,  or 
of  coal  and  bsnd  stone,  is  left  st  the  sole ;  snd  nnderthis, 
rooHis  and  i^illars  arc  set  off  and  wrought  in  aiio  lier 
portion  of  the  co.tI,  Irom  five  to  bevm  ket  tlnek,  ijnat 
care  being  taken  to  place  pillar  under  pillar,  and  i  >uin 
under  room,  to  prevem  a  crush.  In  this  way,  » hen  the 
coal  is  thiekest,  lO  bands  of  cojI  an-  wrou^^lit,  in  the 

manner  represented  in  Fig.  3.  Plate  CCL'XLliL  When 
any  band  of  the  coal  is  fool,  or  of  a  quality  not  suhablo 
for  the  market,  it  is  given  up,  and  allowed  to  remain 
along  Willi  the  next  scaffolding;  a  great  proportion  of 
the  coal  is  ccjnserjuently  lost,  as  in  the  Staffordshire 
thick  coal.  The  v»  or  king  of  this  coal  requires  very  as- 
siduous attention  to  keep  the  pillars  and  rooms  in  a  per- 
pendicular direction;  the  miners*  compass  lias  to  be 
used  daily,  sivd  bore-holes  have  ooeasioiwlly  to  he  put 
down  through  the  scaffoldings  of  coel,  that  tho  pillars 
may  be  placed  correctly  under  each  other. 

Having  thus  dcsciihed  the  pcncral  modes  or  systems 
which  have  been  adopted  in  wm king  coals  of  vuriuus 
thickness,  the  system  adopted  in  working  coala  which 
are  named  half-edge  coals,  and  edge  coals,  shall  next 
be  described. 

Half-edge  coals  are  wrought  either  post  and  sialli  or 
in  the  Shropshire  system,  as  before  described,  with  this 
difference,  that  the  rooms  aie  always,  if  possible,  car- 
ried in  a  level  course  direction,  for  the  safety  of  the 
workmen,  and  the  mora  casllf  Uking  the  cogd  to  the  pit 
bottom. 

The  working  of  edge  cotlsi  which  are  nearly  per- 
pendicular, are  wrought  In  a  peeuliar 'manner,  and  dil' 
Rrent  from  any  of  the  coals  before  described,  as  the 

collier,  while  v^mk'Ug,  stands  ujiori  the  coal,  having  the 
root  upon  lus  one  hsnd,  and  ilic  jiavement  upon  the 
other,  fikc  two  walls  ol  stt.nr.  Tlu-  en{;iiie-|iit  is  sunk 
in  the  strongest  of  the  stiatu,  and  in  some  instances, 
they  sre  so  directly  vertical,  that  the  same  stratum  is 
sunk  throogh  tbe  whole  depth.  After  the  pithaa  reach- 
ed the  required  depth,  mines  are  carried  across  tbe  stra- 
ta from  the  pit  l.ottom,  until  the  coals  are  intersected, 
as  represented  in  Viv:  3  Pl.iie  CCCXCIII.  where  o,  a, 
are  the  ed^;c  co.ds  ;  A  uie  enj:;irie-pit  ;  b.  b,  the  tros»  i  ot 
mines  irom  the  pit  bottom  ;  c,  c,  upper  cross-cut  mines 
for  the  greater  contrcniency  of  working  the  coals.  All 
the  rooms  are  wrought  in  a  ierel-course  direction,  with 
openings  made  from  one  to  another,  for  air  and  aeceia 
to  the  pit  bottom.  The  chief  (  I,  nal  works  in  Bri- 
tain ate  in  the  vieiniiy  <>l  F.cln.Uui  i<h,  where  liithcrio 
all  the  coals  in  such  works  arc  carried  upon  the  backs 
of  women  Iroin  tbe  wall  face  to  the  pH  bottom  i  and, 
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lu  general  all  Uic  piis  of  a  colliery,  excepting  the  cn- 
giQ««piitt  tP  oolf  aunk  one  half  Uie  depth  of  the  brea»t 
of  coil  to  bo  wrought,  in  ordor  IhM  oue  half  of  tlie 
rooms  may  have  their  coals  carried  uplotbopU  botlomt 
and  the  other  half  carried  down.  Thii  it  effected  by 
wooden  traps  or  ;>iair»,  placed  from  one  room  loanuiii:;- 
Ii  is  singuiar  mat  no  improvctneiu  lias  betiii  yet  manic 
of  this  very  rude  plan}  parlicularl}'  as  tlic  ctlgc  cualii 
•ro  wrought  at  a  great  expeaccf  wul  with  great  incon- 
veniencf.  . 

Although  various  ino<le8  and  systems  of  coat  working 
have  been  described,  there  are  very  many  tnodlficalioaB 
in  all  of  thetn,  which  are  retjubtcd  by  the  considcriUion 
of  local  circumsunces  joined  u>  years  of  expcrii^ncc. 
These  alone  can  determine  the  mining  engineer  to  his 
adopting  the  system  best  suited  for  working  the  coals 
io  a  coal-field. 

With  regard  to  the  manner  in  which  coalatre  brought 
Smm  the  wall  face  to  tiic  pit  bottom,  this  ii  almost  at 
various  as  the  systems  pursviccl  in  working. 

Tiie  oldest  mode,  ami  iliat  which  ii  presumed  was 
used  when  coals  were  first  wruiiglit  by  ingoing  eyes,  or 
mines  at  the  crop,  was  by  wotneo  carrying  the  coals  in 
baskete  on  their  backa.  Thia  method,  rude  and  severe 
M  it  ill  was  carried  or  vei^  goBerailf  io  Scotiand  lili 
vitMn  thete  forty  ycar^ ;  and  it  It  to  be  regretted  that  a 
system  so  slavish  and  severe  is  even  in  tt  is  age  (which 
boasts  of  being  enlightened)  adoptcu  and  carried  on. 
It  is  admitted  that  it  is  a  matter  of  free-will,  and  those 
women  who  carry  coals  may  give  it  up  if  they  choose. 
To  young  women  the  severity  of  the  labour  is  less  to  bo 
etmaiStirSit  in  OMLpoiiit  of  view,  but  to  the  mothers  of 
fkoiiUee  the  system  la  oppressive,  deprivee  them  of  many 
comforts,  and  precludes  them  from  advancing  in  theii' 
own  scale  of  society.  This  system  is,  however,  declin* 
ing  every  year ;  and,  on  this  account,  no  description  is 
given  of  the  arrangement  of  the  workings  of  a  colliery 
vvhich  are  peculiar  to  this  method. 

The  women  who  carnr  coals  are  named  beaters  j  the 
weight  each  carries  is  rrom  I  ewt.  1  qr.  to  S  vmti  io 
some  instances  they  have  carried  S  cwt.  In  the  worat 
kinds  of  this  system,  they  cot  only  carry  the  coab  from 
the  wall  i'acc  to  l!ie  pi;  bottom,  but  ascend  a  stair  to 
the  top  of  the  pit,  and  bank  the  coa!s.  In  the  other 
case  they  carry  from  the  wall  face,  and  lay  them  down 
in  bias  at  the  pit  bottom,  in  order  to  be  filled  into  the 
iMSkets.  In  some  colfieries  60^00  tons  smiMlIjr  have 
been  carried  in  this  way,  and  an  extent  of  160  yards 
from  each  quarter  of  a  pit  has  been  wrought  by  this 
plan,  which  is  an  area  of  102,400  yards. 

The  next  mode  is  to  use  Imicue^  or  baskets  with  slipc 
or  cradle  feet  shod  with  iron,  containing  from  2  to  3 
ewt.  of  coals.  These  are  drawn  aloitg  the  pavement 
cither  by  ro^  and  aonmt,  or  bjr  hanieto  of  leather, 
over  the  shoulders  of  the  workmen.  The  collier  either 
perTormt  ttus  work  as  psrt  of  his  daily  labour,  or  per* 
sons  are  appointed  for  this  work  alone,  and  arc  thus 
drawn  from  the  wall  face  to  the  pit  boitom.  This  sys- 
tem is  used  in  many  amall  collieries,  but  it  is  among 
the  worst  plans;  for  in  no  instance  can  the  strength  of 
ft  man  be  a])pUed  witli  lets  dibet  thm  In  (Us  way ;  the 
•sertion  required  is  very  great  and  oneeatii^,  nor  does 
any  extra  exertion  of  mtiscutar  force  aid  him  the  least 
in  the  next  step  of  his  labmii  ,  it  is  from  beginning  to 
end  one  continued  dead  puil,  without  the  least  spring  or 
elasticity ;  and  if  be  slackens  his  exertion  one  instant, 
liio  weight  he  is  dragging  (bat  imttaiitMopi.  It  i»  pain* 


ful  to  see  men  thus  employed,  and  their  strength  »u  evi« 
dcntly  misapplied.    This  system  must  daily  deciine. 

The  third  method,  as  an  improvement  of  the  last,  is  to 
subaiiuite  hutches,  or  baakeu,  capable  of  containing  iHMn 
4  to  6  ewt.  of  eoids,  and  of  the  mme  form  as  those  above 
[1  t  jct  ibed,  but,  in  place  of  men  horses  are  employed  to 
draw  tliem  from  the  wall  face  to  the  pit  bottom.  This 
is  also  a  very  bad  system  ;  the  same  objections  are  ap- 
plicable tu  it  as  to  ilie  furoier,  and  the  strength  of  a 
horse  is  applied  with  the  very  worst  effect. 

The  next  impmvemeai  a|H»  Uui  ajralMa  wiwro  mea 
draw  the  coals,  was  dtber  to  set  the  corve  on  a  small 
four-wheeled  carriage,  named  a  tram,  or  to  liavt-  wheels 
attached  to  the  corve.  By  means  of  this,  more  wuik. 
was  performed,  provided  the  pavement  was  hard,  but  it 
was  not  applicable  when  the  pavement  w«s  soft ;  in  wbidt 
case,  an  irregular  kind  of  wooden  rail-roads  waslald> 

When  the  distance  Itom  tlM  pit  bottom  becami«  eoB* 
riderable,  regular  and  well  laid  wooden  ndUways  wero 
laid  to  a  point  near  the  \vn!l  faces,  nairietf  the  way-end. 
To  this  ;H>int  the  coals  were  brought  down  in  the  corves, 
either  by  men  who  draw  the  trams,  named  trammers, 
or  by  horses  upon  slipes.  Upon  the  rail-way  there 
were  strong  limir>wlieeled  frames  or  carriages  capabln 
of  holding  two  corves.  At  the  waj^end  a  aoiaU  cnaa, 
with  a  wheel,  pinion,  and  chain,  was  erected.  With  this 
!hr  rris  ves  were  Itfir  !  from  t  lie  trams,  and  placed  on  the 
carnage  ;  two  or  inoru  ot  litem  were  then  hooked  to* 
gcther,  and  one  horse  drew  tO  the  pit  botlOB  from  four 
to  six  corves  at  a  time. 

The  whole  system  of  bringing  coal*  firom  the  wall 
face  to  the  pit  twuon  was  gieat^  improved  by  the  io- 
tnducUon  tif  caat-ireo  raH^roads,  named  tram  roods,  in 
place  of  wooden  roads.  For  this  great  improvement, 
we  are  indebted  to  Mr.  John  Curr  of  ShcPField,  in  York- 
shire, who  first  brought  it  forward.  This  system  is 
universally  adopted  in  all  collieties  of  any  considerable 
extent,  and  is  equally  applicable  to  the  smallest  mining 
cooceroa.  The  rails  are  named  tram*rails,  or  plam* 
rails,  it  being  a  plate  from  three  to  ibur  tnchea  braad^ 
with  an  edge  at  right  angles  to  it,  about  two  and  a  half 
inches  high,  and  are  from  three  to  four  feet  in  length, 
Tiiey  are  fixed  either  to  cross  j  it  res  of  iron  named 
sleepers,  or  niore  generally  to  wooden  sleepers  ;  the 
strength  of  the  rails  being  proportioned  to  the  weight 
carried.  For  particulars  regarding  the  construction  and 
weight  of  these  roads,  see  the  article  Raul^Wat. 

By  this  system,  in  some  collieries,  the  colliers,  after 
having  wrought  the  coals,  draw  them  along  the  tram* 
roads  to  the  [it  iiofnin  In  other  wotk',,  [it-rsons  are 
employed  to  draw  the  coals,  named  trammers,  when 
one  in  front  of  the  corve  draws  with  harness,  and  one 
pushes  the  corve  behind,  who  is  known  by  the  name  of 
s  putter.  The  perfection  of  tbis  system  is  to  be  seen 
In  the  Newcastle  collieries,  and  in  the  collieries  of 
Whitehaven  and  Workington  in  Cumberland.  The 
main  roads  or  rolley-w»i,  s,  li  .  named  mother-gates, 
are  laid  from  the  pit  bottom  to  a  convenient  centrsi 
point  near  the  wall  faces  or  rooms  where  the  colliers 
work.  There  a  crane  is  erected.  From  thb  point 
tram  roads  are  laid  into  each  raook  In  brfairiDg  llie 
coals  from  the  wall  face  to  the  crane,  a  stout  U  and  ft 
young  boy  are  employed  at  each  corve.  The  lad,  who  is 
in  front,  and  draws,  is  named  a  headsman,  and  the  boy  is 
named  a  foal.  As  many  of  these  are  employed  in  a  set 
or  sheth  of  rooms  as  will  keep  the  crane  and  roUey*way 
in  coMtMit  worki  the  iaiUBt  mgIi  corve  anifee  tna 


Digitized  by  Google 


384 


tlic  wall  face  at  the  crane,  it  is  lifted  from  Utc  Irom,  and 
placed  ou  a  rolle^,  eacli  rollcy  holding  generally  two 
corves  t  Single  corvc  rulltys  are  aomctimcs  used,  and 
M  Mon  At  three  or  four  double  roUqre  ere  loeded,  (be? 
•re  hooked  together^,  when  a  rollef^driTcri  with  hw 
horse,  takes  them  to  the  pit  bottom,  while  the  loaded 
rolleys  arc  goihi^  to  the  pit.  Rollcys  with  empty  corves 
are  returning,  and  these  pass  iht.'  loadciJ  ones  at  ^ivcti 
regular  distanccti  where  the  rail  way  is  (louhle,  named 
an  oflT-set)  or  pess-bf  rotd.  The  rolley  hones,  lu  pre- 
vent the  cariugee  werriiimiQg  them,  have  ■  peculiar 
kind  or  ehefte,  mmed  llmben,  cither  made  of  mod  or 
iron,  but  commonly  of  iron,  as  represented  in  Fi^.  4. 
Plate  CCCXCIII, ;  the  hole  at  a  passing  over  an  iron 
stud  in  front  of  the  rolley,  :i n  1  •(  | uickly  attached  or 
detached.  In  this  manner  tim  work  carried  on  tviih 
astonishing  regularity  and  expedition.  The  power  of  the 
engine  for  drawittg  the  coals  is  constructed  in  propor« 
tien  to  the  depth  of  the  pit  and  qiaan«it)r  lo  he  raised, 
takbag  two  corves  at  a  lift,  and  going  at  a  veloeltj  in  the 
pit  of  IS  feet  per  second,  on  an  avertgc  ;  and  so  very 
regular  and  systematic  is  the  airanjjcmci  t  of  tliis  ope- 
ration, iliat  the  corves  are  brought  tdrwanl  fioin  the 
vail  faces  to  the  pit  bottom,  and  sent  up  the  pit  as  fast 
as  the  on-sett«rs  at  the  pit  bottom,  and  the  iMnksmen  at 
top,  can  hook  end  dishook  (be  loaded  and  cmpij  corves 
to  and  irom  the  engine  ropes,  so  that  100  corves  of  coals 
cverf  hour  has  been  drawn  up  a  pit  100  Aithoms  deep, 
■which  i&  efnial  to  37  toru  per  hour,  or  o3i  lona  in  a  day 
or  alijft  of  I2I10UTS.  In  short,  aiiv  requisite  quantity 
may  he  drawn  up  a  pit  by  this  hii^l.ly  inipnivcd  b)iicni. 
It  inu^t,  however,  he  remarked,  (hat  this  system  is 
more  applicable  to  coals  dmilar  lo  those  of  Newcastle, 
which  work  small}  than  to  coals  which  work  in  large 
masses,  snd  which  most  be  kept  large,  to  suit  tlie  mar* 
ket,  on  account  ol  ttirir  npi  n  biirnin):;  (lual'ity. 

When  coals  have  ^^rcat  a  rise  fro  u  the  pit  bottom 
to  the  ciop,  that  horses  cannot  be  applied  on  the  lol- 
ley  ways,  the  cotve^  descend  along  the  roads  by  means 
of  inclined  plane  machines,  which  machines  aie  cither 
vertical  rop»4isrreli,  or  horizontal  rope*sheaves.  The 
descending  motion  is  guided  by  a  brake,  and  while  six 
or  eight  loaded  corves  are  descendin^Ci  as  many  empty 
corves  arc  ascending.  These  inclined  planes  are  either 
of  great  length,  or  diyidod  into  staf;cs  of  from  200  to 
SCO  yards  long.  At  the  end  of  each  stage  is  an  incUn- 
cd  plane  auHAoe,  so  that  the  coals  are  lowered  in  sue- 
cesNOD  from  one  machine  to  aaother.  The  corves  are 
brought  from  the  wall  bees  to  the  planes  either  hy 
men  or  horses.  The  whole  of  the  system  of  bringing 
coats  from  the  wall  faces  to  the  pit  bottom,  can  be 
modified  to  suit  the  extent  of  ^nv  .hiry  Inclined 
planes  are  much  used  at  Newcasilc,  when  the  dip  of 
the  coal  admits  of  it. 

The  wlteels  of  the  trams  and  rollcjs,  are  from  eight 
to  dateen  inches  bi  diameter,  accortog  to  the  ihickoess 
of  the  coal.  In  some,  the  axles  not  only  turn  round  on 
their  journals,  but  the  wheels  also  turn  round  upon  the 
axis;  in  others,  the  axles  arc  fixed,  and  the  wheels 
only  turn  round ;  and  there  are  some  which  have  the 
wheel  fixed  upon  the  one  end  of  the  axle,  and  the  op- 

Eoeite  wheel  made  to  mn  round  it ;  and  the  other  axle 
SB  the  fixed  and  looao  wheels  opoo  the  reverse  slides, 
the  intention  bemg  to  inaM  the  caniagea  goeasiljr  rmtnd 
the  turns  of  the  rotd. 

With  regard  to  the  drawing  of  coals  up  the  piti}  va^ 
rious  kinds  of  maciiines  have  been  applied. 


In  shallow  pits,  where  tiicrc  is  very  little  output  of 
coals,  the  common  windlass,  or  jack  roll,  with  two 
men,  is  still  used.  In  deeper  pits,  the  common  gin  is 
used,  or  the  wheel  and  (Kiiion  gin ;  these,  however,  are 
only  applied  st  collieries  of  smsli  extent,  snd  every 
othi  r  n.achine  for  drawinj^  coals  t-ai  been  superseded 
by  the  roiaKjjy  s'.cani-enginc  with  fly-wliecl,  fly-wiitcl 
shaft,  and  rope-barrels.  These  engines  are  of  every 
variety  of  consiruciion,  and  of  Ncwcomcn's,  Watt's, 
and  Ticvethick's  principles.  They  are  applied  from 
the  power  of  three  horses  to  that  of  forty.  When  the* 
are  of  small  power,  they  are  geoeralljr  constructed  with 
a  fiy-wheel,  and  short  fly-wheel  shaft,  upon  which  is  a 
smwill  pinion  working  into  the  teeth  of  a  large  wheel, 
fixed  n|ion  the  rnpe-harrel,  hy  which  means  the  engine 
gin.s  Mith  great  rapidity,  while  a  slow  and  equal  motion 
is  produced  in  the  ascending  corves  in  the  pit.  But 
when  the  engines  are  of  great  power,  and  much  execu- 
tien  of  work  required,  then  the  engine  is  connected  di< 
rectljr  with  the  rope-barrel  {  and  some  of  these  for  deep 
pits  sre  of  such  a  size,  that  each  levolation  of  the  bar- 
rrl  produces  an  ascent  of  13  yards.  In  short,  ihcre 
seems  almost  no  limitation  to  the  execution  of  work  by 
these  et»t;ines.  For  all  great  outputs  of  coal.  Watt's  en- 
gine is  in  the  most  general  use.  The  momeniuro  of 
these  machines  is  so  grcatp  and  the  fiy-wheels  ate  so 
heavy,  and  go  at  so  great  a  velocity,  that  the  mere  ans* 
pending  of  the  moving  principles  of  the  engine  would  not 
stop  the  movcmeras  at  the  ;i  ni*  wnnted,  on  which  ac- 
count a  very  powcTtul  brake  is  applied  to  the  periphery 
of  the  fl).\vhei  l.  or  rope  barrel,  so  that  the  brakeman, 
by  applying  his  foot  to  the  regulating  lever  of  the  brake, 
while  with  his  hsnds,  he  shuts  the  valves  of  the  engine, 
can  pitch  the  corve  and  suspend  its  rapid  motion  within 
a  fow  inches  of  the  required  height  at  every  delivery. 

Many  attempts  have  been  made  to  apply  the  steain* 
engine  to  an  endless  chain  or  chains  suspeitded  from  the 
lop  to  the  bottom  of  t!ic  pit.  Several  are  in  use,  but  it 
is  que&iiuikable  how  iar  ilx^y  arc  applicable  to  very  deep 
pits ;  as  they  have  hitherto  been  only  applied  in  pita  of 
moderate  depth.  The  best  principle  we  have  seen  is, 
that  invented  by  Mr.  Hugh  Baird,  civil  engineer,  snd  ap- 
plied in  practice  at  the  Sholts  Iron  Work,  wbiclhlJMHlgh 
on  a  small  scale,  allows  the  cflTccl  most  correctly.  Two 
endless  chains,  haviiij^  lonj;  stave  links,  arc  snspended 
from  two  barrels  placed  over  the  mouth  of  the  pit.  The 
diameter  of  the  barrels  is  more  liun  double  the  depth  of 
the  hutch;  and  to  keep  the  chains  regular,  they  pass 
under  other  barrels  beneath  the  scaffold  of  the  pit  bot- 
tom ;  studs  of  it  on  project  from  the  inside  of  each  chain* 
at  regular  distances,  according  to  the  power  of  the  en- 
ginc,  and  the  hutches  have  cars  of  iron,  by  which  they 
arc  suspended  on  the  studs  of  the  chain.  Upon  the  end 
of  the  chain-barrel  is  a  toothed  wheel,  into  which  a  pinion 
works,  placed  on  the  fly-ahaft  of  the  engine.  The  chains 
have  guides  to  prevent  them  going  off  the  barrels,  and 
there  are  studs  on  lk«  barrcla  which  enter  into  the 
links,  and  prevent  the  chains  slipping  round,  so  as  to 
keep  the  studs  upon  tli^"side8  of  the  rliain  ex  icity  oppo- 
site and  parallel.  When  the  engine  is  set  in  mulion,  the 
chains  ascei>d  on  one  side  and  descend  on  the  other.  Tho 
loaded  hutches,  as  they  come  to  the  pit  boitum,  are  set 
forward,  till  the  ends  of  them,  having  the  iron  ears,  sre 
in  a  line  with  tho  perpondictttar  of  the  ascending  chain, 
the  studs  of  which  catch  the  ears  and  carry  the  hutch  op 

the  pit,  which  passes  over  the  axle  of  the  chain-barrel, 
and  is  let  down  on  the  strike-boards  at  the  side  of  Ihn 
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pit.  The  empty  hutches  are  attached  in  the  same  m  -M.- 
ner  at  the  asceodiog  side  of  the  chains  at  the  pit  mouth, 
go  OTcr  the  barrel,  and  descend  to  the  bottom.  For 
attacbtog  the  ampty  hntcJiat  and  datachiag  tha  loaded 
«ne«,  there  era  aaevaibla  ■triko'toard^  wUeh  era 
wrniT(>ht  by  a  mechanism  attached  to  the  machinery. 
1  tie  execution  of  this  machine  is  very  considerable  with 
an  engine  of  moderate  puvv  c  i  $,  as  the  en,;')iie  never  stops 
from  the  beginning  to  the  end  of  the  day's  work.  Plate 
CCCXCIV.  Fig.  n.  abawa  tha  hntcb  paadog  of«r  tba 
asle  at  the  pit  top. 

Tba  atiwr  kinds  of  OMchbes  are  thota  whava  waiar 
is  the  moving  power.  Tba  oldest  and  roost  almnla  b  a 
water-wheel,  or  ratliar  two  water-wheels  jotned  toge« 
tlici  by  the  udeB,the  buckets  set  reverse  to  <L3ch,  sotbat 
when  water  is  applied  on  one  side  ot  ihc  wheel,  the 
wheel  turns  forward,  and  when  applied  on  the  other  side, 
it  turns  backward.  To  the  axle  of  the  wheel  a  rope- 
barrel  Is  attached,  or  a  second  power  may  be  prodaced 
by  a  pinion  and  wbaal,  as  in  tba  ataan  engine. 

The  other  kind  ef  water  engmee  fcr  drawing  coals,  is 
strictly  applicable  oi^ly  in  pits  level  free,  where  ihe  ascent 
of  the  loaded  corve  is  produced  by  a  descenil;iig  cassoon 
filled  with  witcr.  When  irit:  jsccvit  ami  dest  ciu  of  both 
are  equal  spaces,  then  the  rope-barrel  for  the  cassoon 
and  for  the  corves  are  of  the  same  diameter ;  bnt  when 
tbe  pits  firom  where  the  coala  are  dimviit  are  deeper  than 
the  point  of  discharge  for  the  water  Into  the  dry-level, 
tlujii  tlic  r-i^-^nr  Ti  is  nuirlr  large, and  its  rope-barrel  much 
braailcr  limn  the  barrx  l  for  the  corvc-rope,  so  that  by  the 
time  the  cassoon  rcacl.es  li^lf  depth,  for  examijlc, 
the  corve  may  have  ascf  n  led  double  the  depth.  The 
CBBBOon  is  filled  by  a  valve  at  the  pit  top,  and  upon  its 
reaehinc  tba  placo  for  diacbareing  tba  watarta  aelf<«cc> 
H>g  valva  lata  it  oft  '  Tbe  hMcwd  corva  la  takon  off  at 
the  pit  head,  and  tbe  descending  rope  and  empty  corve 
pull  up  the  cassoon  with  ease,  on  account  of  its  being 
aaspended  from  a  Lu-rcl  mujiJi  Its:',  in  ■Jjametcr.  All 
the  motions  of  this  machine,  which  would  be  very  variable 
and  destructive,  if  left  to  itselfi  tra  Ngalatad  bf  a  wry 
powerful  brake  at  the  pit  top. 

Am  nucb  coal  and  many  eorfoa  are  daatrajad  by  tba 
corves  striking  at  the  meetings,  where  the  sscend'mg 
and  descending  velocity  together  is  equal  in  some  cases 
from  20  to  30  feet  per  second,  various  plans  have  been 
devised  to  obviate  this  loss.  One  of  tbe  simplest  plans 
is  to  divide  the  pit  from  top  to  bOttaiBj  ao  that  aach 
corve  has  a  distinct  pit  foi  itself. 

A  second  mode  was  invented  by  Mr.  John  ConvSbat 
ficldt  which  waa  to  bare  guides  of  wood  atucbed  from 
top  to  bottom  of  the  pit;  tnese  are  long  pieces,  or  spears 
r  f  fu  wood,  about  four  inches  square,  attached  perpen- 
dicuUriy  to  the  sides  of  the  shaft,  and  to  buntons  in  the 
middle  of  the  pit.  Betwixt  these  guides,  sliders  with 
friction-rollers  are  placed,  attached  to  the  gin-ropes,  and 
to  thaaa  sliders  the  corves  are  suspended.  By  this  plan 
the  corves  or  hotcbea«aa  be  drawn  with  gcaat  velocity ; 
bat  there  Is  a  cansidarable  biodrsnee  in  striking  or 
banking  the  corve  at  the  pit  top,  aa  abutters  or  sliding 
boards  have  to  be  used.  This  plan  is  not  applied  in  the 
Newcastle  practice,  but  is  highly  beneficial  vrhcre  Isrge 
coals  have  to  be  raised.  A  third  mode,  of  a  simple  form, 
ia  to  suspend  fovr  cbains  from  the  pit-hesd  frame,  or 
-rotmd  rods  of  iron  acMwed  together  in  pieces  of  13  or 
15  feat  each ;  these  m  ftstened  to  s  strong  beam  or  cill 
at  the  pit  bottom,  anr'  rrc  V.ept  tight  by  a  regulating 
»screw  at  the  top.    1  he  slider  uicd  for  tbe  obaita  or 
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iron  rods,  is  a  doubh-cyed  bolt  or  rod.  Though  these 
are  in  practice  in  pits  of  moderate  depth,  they  are  never 
applied  in  pits  of  a  great  depth. 

in  drawing  coais^  both  ropes  and  chains  are  em- 
ployed. 

The  round  ropes  are  sbrowd  laid  }  and  the  best  are 
those  msde  upon  the  correct  mecbanical  principles,  in- 
vented by  Mr.  Chapman  and  Mr.  Huddart,  all  the  yarns 
being  laid  equally,  so  as  to  have  uniform  tenaion  when 
tbe  strain  is  applied. 

Tbe  other  kind  of  rope  is  known  by  the  name  of  tbe 
flat  rope,  which  is  without  doubt  tba  best  of  any  yat  In- 
vented  for  drawing  eoai%  and  baa  pratad  an  imoianse 
aaving  eomparad  with  tonnd  rapes.  They  sra  made  ef 
four  ropes  laid  horizontally  together,  and  arc  attt-rnately 
right  and  left  laid  ropes.  By  this  very  ingenious  plan, 
the  ropes  counteract  each  other  in  the  twist,  and  hang 
like  a  ribbon  down  the  pit ;  they  are  connected  or  sewed 
together  by  a  small  nqpe,  which  operation  requires  verf 
powerful  macbinerf  to  picrca  tbe  cordage.  They  have 
this  great  advantage  also,  that  they  are  not  only  very 
pliable,  which  fiav<  R  'I  r  heart  of  the  ropes  from  being 
broken,  lu^  asi  Uicy  Up  upon  themselves,  a  very  simple 
she  i\t  lUits  for  a  rope-barrel.  But  llic  greatest  advan- 
tage is,  that  by  lapping  upon  themselves,  they  act  as  a 
compeMntioD  or  babnea  maloBt  tbe  weight  of  the  da- 
acendinf  com  and  ropci  anpanoding  in  many  inatancas 
counterpoise  chains,  which  are  used  to  regnlate  the  de- 
scent in  deep  pits.  F-ir  thi:^  invt-n'inn  the  miriii.j  inte- 
rest of  Great  Britain  is  inJubicci  Mr.  Cutr  ul  Slieffield, 
beiiii-f  Hieniii. iiitrj,  wlinsc  iiiviTiUons  and  improvements 
in  the  mining  system  are  highly  important,  as  must  be 
ovident  from  those  already  mentioned. 

Tba  Undsof  ebaine  which  have  baan  triad  ara  vary  va- 
riona ;  soom  are  of  loi^  links,  teimed  two  and  three,  or 
three  and  four,  according  to  the  mode  of  coupling  the 
links  together  by  a  bolt.  Many  very  ingenious  plans 
have  been  devised  to  make  the  long  links  of  correct  and 
equal  length  from  centre  to  centre  of  tbe  bolt  hole  i  and 
though  these  are  applied  at  many  oolleries,  yet  the  short 
pudding  link  chsina  ara  tboaa  most  generally  used.  Thef 
are  proved  as  lo  strength, aiMl  wammted ;  have  given  great 
aatisfoctioo,  and  are  an  immense  saving  to  collieries. 
These  chains  are  now  in  general  use,  and  for  other  pur- 
poses besides  mining  concerns.  We  have,  however,  to 
remark,  that  the  colii«rs  have  hitherto  declined  riding 
by  them  in  the  pits,  for  this  reason,  that  the  fault  in  a  rope 
ia  easily  seen,  but  a  great  foult  may  exist  in  a  link  which 
cannot  be  obaarrad. 

Uptm  the  corves  being  landed  or  banked  at  the  pit 
top,  they  are  either  drawn  to  the  bin  or  pit-heap  by 
horses  upon  slipes,  t  r  1  >  trammers  on  a  train  road, 
which  is  now  the  common  practice.  When  the  coals 
are  small,  as  at  Newcastle,  the  pit  head  is  raised  eight 
or  nine  feet  higher  than  the  common  level  of  the  ground^ 
and  the  bflap  pnieeeds  from  this  height  outwards  from 
the  pit  mouth  ;  and  if  the  bins  increase,  the  tram  roads 
are  laid  upon  the  bin  or  heap  as  it  advances  outward. 

When  coals  are  wrought  large,  termed  great  coal, 
the  pit  mouth  has  only  a  gentle  rise  from  the  common 
level  of  the  coai-hiti  adjoining,  and  the  coals  are  built 
up  in  walls,  piece  by  piece,  the  sniall  coal  is  either 
thrown  into  tbe  heart  of  tbe  walls  or  bins,  or  laid  apart 
by  themselvasi  aa  may  best  suit  the  sale  of  the  coals. 

Having  that  attempted  to  describe  the  various  plans 
which  have  been  adopted  for  working  coal  mincti,  a  most 
importsnt  point  in  mining  remains  to  be  treated  ofj  which 
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is  vtmilalion^  or  the  means  which  have  been  adopled  for 
supplying  the  workmen  with  atmospheric  air,  sufficiently 
pure  for  the  soppoit  ut  animal  lilc,  aiKl  the  flame  of  Cbd 
candle  or  lamp  which  gives  li)^]u  in  the  mines. 

The  coal-mines  of  Great  Iiritai:i  were,  as  before  men- 
Uooed»  wrought  on  a  very  limited  tcalCt  and  ilriib  conu 
pindvelf  little  syttemt  till  iftw  the  beginning  of  tbe 
eighteemh  century.  It  waa  not  till  tbe  introduction  of 
the  steam-en^ne,  for  drawing  water  in  the  first  place, 
and  coals  jftLi  wai  li,  U,,it  the  coal-mines  began  to  be 
wrought  on  an  cxien»ive  scale  ;  even  lu  this  period,  the 
ventilation  of  mines  was  conducted  in  a  very  rude,  un- 
certaini  and  irregular  manneriand  for  many  years  after* 
wards.  The  air  courses  were  confined  to  tbe  dip-head 
^levels,  and  wall4ace>}  or  roomi  where  tbe  minera 
wrought ;  the  consequence  waa,  that  the  waatee  were  fre- 
qwtnl!y  Ailt  of  innaniirrjlite  air,  and  became  ttie  cause  -  f 
colislaju  calamines.  The  only  lest  ihe  minci'  lia.!,  as  lo 
the  Stale  of  ail'  ihrovi^ti  tlie  works,  was  by  Uie  ai)peur- 
ance  produced  at  the  top  of  the  flame  of  his  candle,  which 
appearance  will  be  afterwards  noticed. 

When  tn&anusable  atr  accumulated  in  the  fui-ebeadsi 
tbe  common  practice  waa  to  fire  it  rc^ubu-ly ;  this  waa 
done  in  many  collieries  every  morning.  W  ticn  tliis  air 
was  in  small  quantity,  the  person  appointed  for  the  ser- 
vice approached  cacli  IbrehcaJ  or  room,  as  nrar  us  he 
judt^cd  tlic  air  salci  then  taking  s  long  pole,  he  fixed 
h\s  candle  in  an  oblique  position  to  the  end  of  it  with  a 
bit  of  clay  I  aod  laying  hamaelf  flat  upoo  hia  breast  aiong 
tbe  pavement  of  tbe  coal,  he  gradnaliy  advanced  tbe 
candle  lowarJs  ilic  wall-face  and  roof  of  the  mine,  until 
ihc  f;as  tiled,  and  the  blast  passed  over  him.  When  the 
qvi^iutity  of  gas  was  very  inconsiderable,  it  burnt  slowly, 
with  a  bright  blue  lamlKtU  flame ;  when  tlic  quantity  was 
more  abtir.dani  ii  blazed,  the  greater  part  ol'  the  Hame 
being  blue,  but  fringed  with  yellowish  white  flame.  Tbe 
gas,  in  this  case,  burnt  off  with  very  little  noise ;  but 
when  the  quantity  waa  eooaiderable,  It  ignited  with  an 
explosive  sound,  and  then  passed  quickly  oflT  without  ex- 
tending its  influence  to  any  considerable  distance.  When 
the  person  who  performed  this  service  luund  tbe  gas 
abundant,  he  put  on  wet  jackets,  to  prevent  the  fire 
scorching  biro.  This  singular  operation  bad,  in  many 
instances,  to  be  gone  through  in  the  nmnerotts  foKheads 
of  the  same  colliery  every  morning,  previous  to  the 
workmen  entering  the  pit.  In  other  collieries,  where 
:liis  t^as  was  so  abundant  that  it  not  only  accumulated 
ill  the  I'orcheacI  t>i  every  room  duiinj!;  the  time  the  iniiicr» 
ucre  absent,  but  gathered  in  a  connected  body,  filling  a 
considerable  space,  greater  caution  had  to  be  adopted. 
In  this  case,  the  fireman  went  amongst  the  inflammable 
air  in  the  dark,  leaving  his  candle  at  a  considerable  dis- 
tance ;  then  fijcing  a  prop  betwixt  the  roof  and  pave- 
tnent,  be  passed  the  end  of  a  long  line,  through  a  ring 
attached  to  the  top  of  the  prop,  lie  retreated  to  his  candle, 
witii  the  two  cnd-s  of  the  line  with  hini,  and  having  pre- 
pared a  piece  of  deal,  about  titteen  inches  long,  and  eight 
incites  broad,  shaped  like  a  weaver's  shuttle,  he  fixed 
Ilia  candle  in  a  hole  of  tbe  board,  or  by  a  bit  of  clay  in  an 
oblique  direction}  then  tying  one  end  of  the  Hiie  to  the 
board,  he  lay  down  at  the  end  of  a  i!illjr.  t  fT  the  line  of 
the  air  course,  and  by  drawing  the  oUit.  c;id  of  the  line 
gently  to  him,  the  candle  advanced  to  the  foot  of  the 
prop,  and  if  the  gas  was  not  so  low  as  tbe  pavement,  the 
candle  was  drawn  up  towards  the  roof,  when  the  whole 
of  the  gas  instantly  ignited  with  an  explosion,  and  passed 
along  tbe  air  course  witlila  a  few  feet  of  ihefireimnf  and 


directly  towards  the  upcast  sliaft.  In  StalTordshliC; 
where  the  coal  js  thirty  feci  iluck,  and  Utu  txcavaiiuu* 
immense,  this  method  was,  till  lately,  in  general  prac- 
tice. In  place  of  a  prop,  a  kind  of  mast  was  ereciedt 
fixed  at  tbe  pavement,  as  Ihe  top  of  it  did  not  reach  the 
roof;  and  in  place  of  a  line,  fine  flexile  copper  wire  was 
employed,  wrncb  was  not  destroyed  by  the  explorion. 
In  these  numerous  and  very  extensive  mines,  and  wlierc 
the  coal  was  tsken  down  far  above  the  air  courses,  the 
collections  of  inflammable  air  were  great,  and  when  ig- 
nited the  explosion  was  frequently  violent,  and  passed 
the  fireman  in  his  retreat,  with  a  thundering  noise,  and 
with  great  velocity.  This  very  rude,  and  very  d«ige> 
roue  mode  of  clearing  the  mines  of  infiammablc  air,  is 
yet  to  be  fbuod  in  practice,  and  is  luKwn  by  the  name  of 
the  fire,  or  filing  nne. 

Evcrv  bed  of  coal  aljounds  less  or  more  witli  delete- 
air,  which  is  of  two  fiinds  ;  the  one  specifically 
heavier,  the  other  llj;htcr  than  cornnion  air  ;  llie  n.dural 
consequence  ot  which  is,  that  tbe  one  rests  in  the  deep- 
est or  lowest  places,  the  other,  from  its  levity,  ascends 
to  the  highest  places  of  the  mine.  The  first  ia  known 
by  the  common  provincul  names  of  cheek  damp,  black 
damp,  s'.ytli,  or  bad  air ;  the  other  is  known  by  the  name 
uf  fou  i  air,  fi  re-damp,  or  inflammable  air.  The  one  is  tbe 
carbonic  acid,  tbeotbertbe  carburetted  bydcxigeo  gas  of 
the  chemyst. 

The  precise  qualities  of  the  carbonic  acid  of  coal 
mines,  have  been  comparatively  little  attended  to,  as  its 
destroying  powers  have  not  operated  extennvcly. 

The  nature  and  composition  of  the  carburetted  hydro- 
gen have  closely  engaged  the  attention  of  philosophers 
for  the  last  ten  years. 

According  to  the  best  authorities,  these  gases  are  of 
the  following  specific  gravity  and  weight. 

Weight  of  too 
Spec.  Grav.   .     Cubic  Inche*. 
Carbonic  aci  l         -  1-518  46  313 

Carburetted  hydrogen  0.55  5  16.99 
HydrogM)  0.074  S.SSO 

The  common  air  being  rccl^oned  unity,  the  tempers* 
ture  at  6o^,  and  barometer  M  30  inches. 

According  tn  Dr.  Thompson,  the  eomponent  parts  oC 
carburetted  hydrogen  are, 

Carbon  -  -  -  -  TS 
Hydrogen    •      •     •     •  S8 

too 

In  which  there  is  always  a  mixture  of  carbonic  ocid. 

It  baa  been  Csuod  that  ibis  gaa  has  its  greatest  explo- 
dve  power  when  it  is  nixed  in  the  proportion  of  one  part 
of  gas  to  eight  parts  of  atmospheric  aii  ;  and  when  it  is  in 

the  proportion  of  one  part  to  fifteen  of  atmospheric  air, 
a  candle  burns  in  it  witiiout  exiilosiun,  biU  the  flame  i-J 
greatly  elongated  ;  it  therefore  ought  to  be  diluted  with 
common  air  con^erably  beyond  that  proportion,  to  in- 
aure  the  aafety  of  tbe  workmen. 

Varioas  theories  have  been  brought  forward  re^;ardin;; 
the  formation  of  these  };ases,  but  more  particularly  of  iho 
carburetted  hydrogen  :  botli  of  them  flow  or  exude  from 
the  cutters,  fissures,  and  minute  pores  of  the  coal  ;  and 
when  in  small  quantity  in  the  Ibrebcad  of  a  mine  in  so- 
lid coal,  they  make  a  hissiny  nsise. 

The  carbonic  acid  seldom  comes  olF  very  suddenly  iis 
large  quantities.  From  its  weight  it  is  not  liabls  tt».% 
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nudden  change  ol  place,  and  though  i\  invisible,  its  line 
of  division  trom  the  common  atmospheric  air  is  most 
(lisiinciijr  found  by  approaching  it  with  a  lighted. candle 
or  Umpi  for  ihougli  Ui«  cmmUc  bttn»  with  iu  ordinary 
brightmat  at  the  dhtBiice  of  tbtM  iDcbet  fion  tho  car- 
bonic acid,  the  instant  it  is  placed  wiUiia  this  air,  it  is 
suddenly  extinguished  ;  it  prodtices  the  same  Instant  ef- 
fect upon  the  strongest  flame  uf  coals ;  sumetimes  the 
upper  part  of  the  mine  next  the  rooi  ha»  the  air  perfectly 
good,  while  the  pavemetil  has  a  straiunt  of  carbonic  acid, 
of  a  fool  or  two  io  Uiickne&s,  resting  upon  it.  If  a  coal 
has  a  coDtiderable  (Bp  and  rise,  this  gas  will  be  found 
occvpyjag  the  lower  paru  of  the  mine,  of  a  wedge  Umot 
as  represented  Fig.  5.  Plate  CCCXCIII.  where  a  is  the 
carh(Ji;ic  ucii},  und  6  the  conmiuti  uir.  When  this  gas  is 
agitiucd  b)  a  c  urrcol  of  common  air,  or  by  falls  from  the 
rool,  il  mixes  wiili  the  mass  al  coniriioti  air,  and  ^fTccls 
the  candle  by  gradually  diminishing  the  flame ;  and  when 
•  atrongir  portion  of  the  mixture  is  entered  into,  the 
candle  i»  eittingiuehedt  bot  not  io  the  very  eaddcD  man- 
ner es  before  memtoned. 

When  a  tr  inr-  ir  Turehead  is  driving  in  advance  of  Uic 
other  workin^^b,  u::d  a  dibchurgc  of  this  air  lakcs>  place, 
it  ifciy  sooti  tills  tlie  whole  mine,  if  the  direction  of  the 
mine  is  in  the  line  of  leveli  and  the  mine  is  rendered  un> 
workable  ttiitii  •  tupplf  froth  lir  is  hrmigbt  to  die* 
place  it. 

As  the  flaneof  a  cindle  i«  a  correct  index  of  the  pre- 
sence of  this  air,  the  miners  have  instant  warning,  and 
stop  their  advancing  any  farther,  till  means  are  used  to 
diivc  it  away.  Comparatively  few  lives  have  been  lost 
by  vUisgas.  Those  who  have  perished  from  its  cfTccts, 
bad  generally  gone  amongst  it  \^ithout  a  candle,  and  of 
course  were  insensible  of  its  presence,  till  ibey  dropped 
down  from  ita  deletarion*  effects  on  the  constitution. 
Whm  men  are  rendered  tcnseless  by  inhaling  this  air, 
they  can  be  reeoveredi  if  brought  quickly  into  good  air, 
but  if  itity  remain  any  time  in  it,  ail  attempts  to  recover 
thcin  are  iricflectual.  It  roust  he  remarked,  however, 
that  as  the  air  uf  these  coal  mines,  which  abound  with 
carbonic  acid,  has  always  a  very  considerable  mixture  of 
it  through  the  whole  of  the  v^  orks,  the  air  in  thit  Mate  is 
reckuned  very  aalubrioua«  though  mixed  with  a  great 
proportion  of  moUtttre.  The  workmen  who  breathe  it 
every  day  are  generalty  healthy,  and  it  is  reckoned  a 
spe(.ific  in  some  conipliums,  it  being  a  common  prac- 
tice to  send  down  children  affected  With  the  hooping 
cough  to  breathe  in  it. 

Tlie  carburetted  hfdrogOn  is  not  found  in  all  coal 
ninea,  and  ia  aeldom  teen  where  the  carbonic  acid 
abounda.  It  has  hitherto  been  found  in  the  greatest 
quantity  in  the  coal  mines  situated  in  the  counties  of 
Northumberl  uul,  Durham,  Cumberland,  Staffordshire, 
ai.d  Sin ojisliire.  Ai'd  fioni  investigation  wc  find,  that 
it  is  generally  much  niori:  ahundant  ir*  c  oaU  which  are 
of «  fine  caking  qnulity,  and  which  have  a  bright  steel 
grained  fnucture*  than  in  cnbic  coals  of  an  open  burning 
kind,  and  the  cubic  open  hnmmg  ooals  yield  spootanc-. 
ously  in  general  more  of  this  gas  than  the  splint  coals. 
To  these  general  cases  there  ar6|  bowerert  exceptions, 
some  of  them  very  remarkable ;  a  few  of  winch  we  shall 
now  notice. 

In  the  coal-fields  of  England  and  Wales,  there  are 
districts  where  this  gas  abounds,  and  other  districts 
where  it  is^  never  seen ;  not  only  so.  but  in  some  extend* 
cd  coat- fields  it  will  be  found  very  abundant  upon  one 
range  of  the  line  of  bearing,  whereas  upon  the  other 


range  none  ef  it  U  Cobe  (eaBibiilelbmiidiaGo  of  CMrtionic 

acid. 

In  Scotland  the  same  general  remarks  are  applica- 
ble, there  being  extensive  districts  where  the  inflamma- 
ble air  was  never  seent  and  others  where  it  is  very  abnn* 
dsnt.  In  the  numerous  collieries  situated  npen  the  north 
banks  of  the  river  Forth,  it  is  only  found  In  one  very 
limited  district,  and  in  only  two  districts  upon  the  south 
banks  of  the  Forth.  In  the  very  extensive  coal-fields 
in  the  l.othians,  south  Iroin  tlic  city  of  Edinburgh,  it  is 
unknown:  whereas  in  the  coal  fields  around  the  city  of 
Glasgow,  and  aloi^  the  coast  of  Ayr,  it  is  found  very 
abundant  i  at  the  same  time  there  are  coal-fields  in 
thst  very  extensive  range,  where  it  never  was  seen;  bat 
v>  h  c  rc  it  is  not  sccB,  the  carbohie  acid  aboimdsy  at  bifere 
mentioned. 

It  iias  been  stated  by  some,  that  this  gas  lias  only  been 
found  in  mines  which  are  wrought  under  the  level  of 
the  sea ;  it  is  admitted  that  it  has  been  found  most  abun- 
dant in  auch  cases,  but  il  abounds  alao  in  diatrieta  much 
elevated  above  that  level. 

This  air  is  either  formed  with  the  coal,  or  generated 
afterwards,  arcording  to  the  opinions  of  differetu  philo- 
soplicrs.  One  thing  \»  certain,  that  as  soon  as  a  coal 
containing  this  air  is  wrought,  the  air  exudes  from  every 
pore  with  a  hissing  sound ;  if  the  coal  is  of  close  tex- 
ture, and  when  a  cutter  or  open  fissure  it  strock}  it 
comes  off  not  only  quickly,  but  with  immense  force,  and 
with  a  noise  nmilar  to  the  issuing  of  steam  from  the 
safety  valve  of  an  engine  boiler.  This  violent  issue  of 
gas  is  named  a  blower;  and  if  by  accident  it  is  ignited, 
its  force  is  svich,  tbst  it  will  act  like  an  immense  blow 
pipe,  and  set  on  fire  the  coal  upon  the  opposite  side  of 
the  mine,  and  also  at  the  mouth  of  the  blower.  And 
there  have  been  instances,  where,  in  working  a  bed 
of  coal  vnder  another  coal,  with  seven  feet  of  argil- 
laceous strata  betwixt  them,  and  when  the  upper  co«l 
abounded  with  inllammable  air,  this  gas,  from  its  elasti- 
city, forced  down  the  stratum  seven  feet  thick,  although 
the  mine  was  only  four  feci  in  width.  These  facts  clear- 
ly prove  that  this  gas  abounds  in  coal,  in  a  state  highly 
cesnpreased,  and  consequently  very  elastic.  From  this 
caiiae  It  is  generaily  foiud  t.hnt  the  coeis  ahonnding  with 
this  gas  are  the  eestest  to  work. 

If.  fru'inenlly  happens  that  cutters  and  fissures  in  the 
haiid- sioiie,  anti  other  accomparjying  strata  of  coal,  yield 
this  gas  in  great  (juantity  ;  but  it  is  never  once  doubted 
but  that  all  this  gas  flows  directly  from  beds  of  coat.  It 
has  likewise  been  found  uniformly  in  the  practice  of  min- 
ing, that  in  most  cases  this  gas  abounds  in  tiheonmoo 
quantityt  when  the  miners  approach  a  great  dislocation 
or  slip  of  the  strata,  and  the  fisstirc  of  the  dislocmion 
yields  not  only  the  gas  in  great  cjuanlity,  but  ilie  issue 
will  continue  for  years,  and  sometimes  during  the  whole 
working  of  the  colliery.  This  circumstance  is  easily 
accounted  for,  because  these  dislocations  extend  from 
the  surface  of  the  rock,  to  depths  hitherto  impenetrable. 
Hence  a  dislocation  with  an  open  fissnre  eoimects  toge. 
ther  every  bed  of  coaf  to  the  greatest  depth,  and  gives 
vent  to  the  inflammable  air  of  each,  like  a  train  con- 
necting a  number  of  magazines  of  inflammable  matter 
together;  whereas  in  the  common  fair  lying  coal-lield, 
each  body  of  coal  is  insulated  from  the  other  coals  by 
strata  which  are  frequently  impervious  both  to  air  and 
to  water.  There  are  Instances  of  eoal-fietds,  where,  in 
working  the  coals  in  various  beds,  a  pni  tirlc  of  this  gas 
was  never  seen }  yet,  upon  striking  a  slip  or  dislocation, 

a  c  a 


Digitized  by  Google 


MINE. 


it  imTiiriViatF-iy  ii%ueil,  tbough  acldom  in  iittcb  insttncM 

in  atiy  srcai  quantity. 

It  is  farther  to  be  remarked,  that  this  gas  la  not  only 
round  formed)  and  pent  up  m  tite  cavities  and  fissures  of 
th<^  ( oal  ffMB  WhiCR  it  flows  freclft  whm  these  cavities 
atid  fissures  via  opened,  but  it  eppeen  to  exist  also  in 
the  mtnute  and  invisible  pores  of  the  compact  body  of 
the  coat,  especially  in  the  caking  coals,  which  have  a 
biiglu  steel  grained  fracmrc  ;  besides  which,  it  is  clie- 
mically  combti&eii  with  the  substance  of  the  cosi,  which 
circumstances  account,  in  some  degree,  for  its  constant 
formation  in  particular  cases.  In  proof  of  which,  we 
have  to  Mate,  that  after  coah  of  the  above  dcacription 
liave  been  espoaed  above  ground  to  the  action  of  the  at- 
tnospheric  air,  if  a  quantity  of  them  are  pounded  under 
water,  f^i  will  escape  in  considerable  quantity ;  which 
gas  is  the  c;ii Inireitcd  hydrogen.  A  t-ular  circuiii- 
stance  has  also  occuried  within  titcsc  lew  years;  when 
losdinij  vessels  with  these  coals,  newly  wrought,  and  al- 
lowing them  to  iail  into  the  vcasela  from  a  considerable 
height,  gas  baa  been  prodvced  in  auch  quantity,  that  af* 
ter  the  hatches  were  secured,  and  the  ships  ready  to 
proceed  to  sea,  the  gas  has  ignited  at  a  caudle,  scorch- 
ing the  seamen,  blowing  vp  tlie  deck«i  and  greatlj  to* 
juiing  the  vessels. 

When  pillars  of  coal  are  forming  below  ground,  for 
the  sapport  of  the  saperincumbent  atraia,  much  gas 
flows  from  the  fore  heads  of  the  boards  or  rooms ;  but 
as  soon  as  the  pillars  are  formed,  or  the  mats  of  coal  in« 
sulated  from  the  main  body  of  the  whole  wall,  the  issue 
of  gas  from  the  pillars  almost  instantly  ceases  ;  but 
when,  by  misfortime,  a  creep  or  crush  comes  upon  the 
pillars  by  the  enormous  pressure  of  the  strata,  a  great 
flow  of  gas  is  produced  from  the  pillars  into  the  waste, 
an  effect  whicb  maf  be  compared  to  the  aqneexiiig  of 
water  from  a  spooge. 

The  gas  which  enlats  hi  the  eoat  In  elwmical  combi- 
nation,  can  only  be  driven  off  by  actual  burning  in  a 
common  fue,  or  by  distillation,  to  which  a  hi^h  degree 
of  heat  is  applied,  as  in  the  manufacture  of  f;as  lif^ht. 

All  caking  and  open  burning  coals  contain  this  gas  in 
very  great  quantity,  yet  there  arc  very  singular  anoma* 
lias  regarding  its  eombioation  with  them .  From  what  ia 
before  stated, the  fine  ealcing  coals  yield  this  gas  in  great* 
«st  quantity  in  the  course  of  niiniiif^  ;  but  when  exposed 
to  the  air  it  retain*  tiie  gas  in  larjjer  proponioti  than  the 
other  kindi  of  coal,  yet  on  distillation,  it  yields  less  gas 
from  a  given  weight  of  coal.  On  the  other  hand,  the 
open  burning  coals,  which  generally  yield  much  teas  gas 
ID  mining,  when  eipoeed  to  the  air  lose  a  great  proper* 
tion  of  it,- so  much  so,  ihst  sfter  a  twelvemonth's  expo* 
sure  they  burn  in  a  common  firc-placc  viiili  a  dull  flatne, 
termed  dead  burning'  ;  and,  in  place  (if  forming  a  good 
coke  ur  cinder,  produce  a  preat  ciuanliiy  of  ashes;  yet 
these  open  burning  coals,  it  kindled  when  wet  from  the 
niiuc,  bum  with  a  bright  vigorous  flame,  an  intense  heat, 
and  form  a  good  colte  or  cinder.  The  pitch  coal,  Itnowo 
bf  the  names  of  bottle,  parrot,  or  eannel  eoal,  yields  tit« 
tic,  if  any,  of  this  gas  in  minint;,  whereas  in  distillation  it 
gives  a  much  greater  pioiiucc  than  any  other  of  il.e  coals, 
and  is,  on  this  account,  greatly  preferred  in  the  manu- 
facture of  gas  light.  This  gas  being  lighter  than  com- 
moo  air,  alwajs  ascends  to  the  roof  or  to  the  rise  parte 
of  the  celliery,  and  where  the  dip  ia  considerable,  ocea« 
pies  the  Ibrenosd  of  the  mitte  In  a  wedge  (brm,  as  repre- 
senlcd  Fig.  16  PI ue  CCCXCMT  \yhcrc  a  h  the  in- 
flammable air,  and  i  the  commoa  air,  in  this  case  a  can- 


dle will  burn  wiih-  it  ebngf  r,  ncnr  the  point  r,  next  the 
roof,  whereas,  if  it  is  ativaiiced  a  lew  feet  farther,  an  ex- 
plosion will  instjntly  take  place,  it  bcin^  well  known, 
that  at  the  line  where  the  two  airs  are  in  conidct,  they  mix 
and  form  a  fringe  of  air  highly  explodeable. 

When  this  gas  abouoda  in  the  mioest  and  ia  mined  in 
great  proportion  with  the  common  rir,  the  workmen 
breathe  it  withour  sntTering  any  inconvenience  at  the 
lime,  and  alibouj^h  they  work  iimongst  it  for  a  succession 
of  years,  theii  in  ilUi  dots  not  appear  to  be  affected  by 
it ;  but  if  a  miner  eiders  amongst  pure  carburctted  hy- 
drogen, the  instant  he  takes  one  inhalation  he  drops  down 
as  if  shot,  and  the  whole  living  principles  are  complefe* 
ly  and  instantly  suspended ;  those  who  have  aeen  aach 
an  accident  take  place,  were  greatly  astonished  at  its 
instantaneous  opt:rat)un  on  the  animal  economy.  Per- 
sons who  sufler  from  these  deleteriotis  effects  are  re- 
covered, if  carried  immedidtely  into  good  air. 

As  to  the  formation  of  these  gases  in  coal,  many  thco- 
riea  have  been  brought  forwardi  but  none  of  the  concitt* 
aions  are  quite  aatisuctory. 

It  b  the  o|nnion  of  many,  (hat  the  iron  pyrites,  which 
abounds  so  much  in  many  coals,  is  the  cause  of  the  for- 
mation of  carburctted  hydrogen.  The  objection  to  tlds 
opinion  is,  that  atmospheric  air  is  not  found  issuing  from 
the  coal,  and  when  the  coal  is  opened  up  by  mining, 
the  pyrites  is  found  in  its  naturaL  state  without  any  marka 
of  dccompositioa. 

That  tlw  hydrogen  abonnds  already  formed  in  the  coal, 
is  proved  by  this  fact ;  it  frequently  happens,  when 
searching  for  coal  by  borinjj,  that  the  instant  the  boring- 
iron  perforated  the  coal,  the  gas  came  off  in  great  <^tian- 
tity,  and  continued  to  do  so  for  a  long  period.  These 
issues  of  g^s  from  a  bore-hole}  have  been  ignited,  and 
kept  burning  for  months. 

The  |>raductioB  of  these  gaaea,  tendera  the  ayaleni  of 
the  ventilation  of  coal  mines,  a  chief  point  in  the  sys- 
tem of  mining,  particularly  where  the  inflammable  air  ^ 
abounds,  by  which  the  lives  of  tbe  workmen  and  the 
prosperity  of  the  miiAig  concem  may  In  teatintly  d«* 
siroyed. 

It  would  require  a  long  dissertation,  and  the  moat  mi- 
nute detail,  to  give  a  clear  view  of  the  almost  infinite 
variety  of  cases  conneeted  with  tbe  aectimulation  of  in* 

flammable  air  in  the  mines  nf  a  coMicry,  and  of  the 
plans  and  methods  which  have  to  he  employed  and  va- 
ried for  the  ventilation,  corresponding  to  each  particular 
situation  of  liie  iitii»e$,  (Ite  workings  of  which  may  b« 
either  upon  a  very  extended,  or  very  limited  scale; 
noibingsbort  of  a  long  tried  experience  is  actual  to  the 
tssk.  The  safety  of  the  workmen  depends  in  a  great 
dc^M'ec  upon  the  skill  of  the  mining  engineer  who  con- 
ducts the  work.  A  liigli  responsibility  is  attached  to  the 
charge  ;  and  there  cannot  be  greater  pfcsumption  than 
for  any  man,  however  intelligent  and  active  regarding 
mining  conoema,  where  there  is  no  inflammable  air,  to 
undertake  the  management  of  a  colliery  infested  with  it  { 
unless  hehaa  been  regularly  trdnedto  the  baainessy  and 
has,  in  the  course  of  that  practical  education,  seen  "  the 
service"  in  all  lis  intricate  varieties.  We  shall  endea- 
vour to  explain,  in  a  manner  as  concise  as  possible,  a 
few  of  the  general  plans  of  ventilation,  beginning  wiih 
the  most  simple,  and  going  on  progreaaivdy  to  the  moit 
Intricate. 

The  least  dangerous  gas,  and  the  most  dmple  to  ma- 
nage by  ventilation,  is  the  carbonic  acid. 
In  many  instances,  the  veotilation  of  such  mines,  par- 


Digitized  by  Google 


MINE. 


369 


ticulaily  where  the  deplh  is  not  great,  is  coruluclcd  witli 
very  iiliJe  trouble,  the  pracltce  being  u>  wo;  k  them  with 
•  nsmbcr  of  pits  sunk  in  succession.  When  an  engine 
pit  U  sank  to  Um  ca*l  in  the  muiiMr  before  <lescrib«d» 
(Im  only  dWcvltf  i»  to  tauwtf  «lr  to  Uw  second  pH  from 
the  bottom  of  the  cngliM  fdtj  wMcli  to  effected  in  aeve- 

ral  wayb. 

if  an  air-pipe  has  bt-en  carried  down  the  engine  pk 
for  ventilation  while  »inking,  additiuoail  pipes  are  con- 
MCted  with  the  upright  pipe,  and  bid  along  the  pavementi 
or  ere  eueched  to  one  of  the  comen  of  the  mine  next 
the  roof.  Theae  pipet  are  lengthened  as  the  mine  pro- 
ceeds  (  by  which  means  the  air  at  the  forcliead  is  drawn 
up  the  pipes,  and  its  pbcc  is  supplied  t  y  aiinospheric  air, 
wliich  descends  the  ^.haft  in  a  cuust;int  equal  current, 
which  is  ref^ulatcd  by  the  di  aught  of  tne  lurnace  at  the 
pit  niuuth.  i'his  uperation  is  continued  until  the  niiliera 
cut  through  upon  the  aecond  pil»  when  the  air  pipe*  are 
no  loi^r  of  anjr  ote ;  for  it  it  a  fiict  well  known,  that 
the  insiant  such  communication  is  made,  as  represen' 
ed  in  Plate  CCCXCUI.  Fig.  6.  the  air  spontaneously 
descends  the  engine  pit  A,  and  passintj  ihrwiiKh  the 
mine  a,  ascends  in  a  constant  current  up  the  second  pit 
B.  The  air  in  descending  A  is  of  the  temperature  of 
the  atmosphere,  and  in  winter  will  freese  water  from 
the  lop  to  the  bottom  of  the  pit ;  but  its  temperature 
i»  iocreeeed  in  paaaing  through  the  mine,  and  ascends 
tbe  abaft  B  at  a  temperature  greatly  increased.  When 
pits  are  of  .in  (  113I  depth,  as  represented  in  the  Figure, 
the  cui  real  01  uir  is  very  unirorm,  and  in  one  direction. 
If  the  second  pit  was  of  the  same  depth,  and  llie  bot- 
tom at^d  mouth  of  each  in  the  same  level  plane,  the  air 
would  not  remain  stagnant,  as  in  an  inverted  syphon 
filled  with  water,  but  weold  of  its  own  accord  circulate 
down  one  |dt  and  up  aiMther,  not  regularly  in  one  di- 
rection, but  would  sometimes  circulate  the  one  way  and 
sometinies  the  other,  according  to  the  changes  of  tem- 
perature at  the  surface,  rrr  Jifiedby  calms  and  strong 
vrtnds.  There  is  in  coal  mines  an  internal  hent,  which, 
fioni  the  evperimenti  we  have  made,  varies  from  the 
common  average  temperature  of  air,  and  apnoga  of 
water  at  tbe  surface  of  the  cartb,  to  a  temperature  oi 
77®  of  rahrenheil.  There  arc  ca«c?,  where  pits  arc 
&unk,  and  cotnniunicaiions  made,  wiiiiotit  a  circulation 
being  produced  either  by  pipes  or  ventilation  tiihes; 
and  if  at  any  time  the  air  became  dull  at  the  forehead, 
it  was  invigorated  by  pouring  a  few  puncheons  of  water 
from  the  pit  mouth  down  the  pit.  If  tbia  was  not  toe* 
eesalut,  there  ia  a  simple  plan  of  carry ing.  air  from  tbe 
pit  bottom  to  the  forehead  of  the  mine,  by  cutting  a  rag- 
glin  or  trumpetting,  as  it  is  fcrmed,  in  the  side  of  the 
ininc,  as  represented  in  Plate  CCCXCIIl.  Fiij.  7.  where 
A  is  a  mine  in  the  coal,  and  H  the  ra^giin,  which  is  from 
Is  to  IS  inches  snuare.  I'he  coal  serves  as  three  sides 
of  an  air  pipe.  The  fourth  aide  next  the  mine,  it  co> 
vered  whh  thin  deals  made  air  tight,  and  nailed  to 
small  props  of  wood  fixed  betwixt  the  top  and  bottom 
of  the  lips  of  the  ragglin.  This  is  a  mode  very  gene- 
rally  practised  in  ninntnt;  mines  of  communication,  and 
dip-head  level  niint  s,  where  carbonic  acid  abounds,  or 
when  air  is  liable  to  become  stagnant,  and  difficult  for 
tbe  support  of  the  light  by  which  the  miner  works. 

When  a  circulation  is  not  effected  by  tbe  ragglin  or 
air  pipea,  which  proceed  from  the  volume  of  tresh  air 
M  ihe  bottom  of  the  pit,  tbe  air  is  aometimes  impelled 
througli  tbeiD,  bf  mcani  of  vtntUating  hiBUvn,  the  tube 


fiom  which  is  placed  at  the  pit  bottom,  and  tho  vanes 
01  leaves  of  the  fanners  arc  impelled  with  great  velocity 
by  means  of  a  wheel  and  pinion  wrought  by  the  hand, 
lo  other  cases,  large  bellows,  similar  to  those  uaed  by 
tmttbs,  with  a  very  wide  nonle,  are  applied  in  tbe  same 
manner  as  the  fanners.  These  methods  are  only  used 
as  a  temporary  resource,  when  the  mines  have  not  to  be 
carried  to  aiy  gieat  distance.  The  ciiculation  tliu& 
pruduced  by  piopelbng.  in  place  of  cducting  the  air,  is 
vtry  faint,  and  the  pulses  feeble.  Trials  have  been  made 
with  the  bellows,  by  inverting  their  common  mode  of  ac> 
tion ;  that  is,  by  attaching  tbe  atr  pipe  to  their  under 
valve.  By  this  plan  the  air  is  educted,  and  blown  oat  or 
discharged  at  the  nozzle.  We  conceive  this  plan  would 
be  very  suitable  for  "jinking;  shallow  pits  or  wells,  where 
there  was  no  great  accumulation  of  carboitic  acid.  The 
upplication  of  the  ventilating  fanners  in  the  same  man- 
ner, we  presume,  in  many  cases  would  be  an  improve- 
ment, from  the  great  obstacles  presented  against  the 
mropetling  of  air  through  pipeai  although  a  verjr  strong 
force  is  applied. 

Another  of  the  simple  methods  pursued  in  ventila- 
ting mines  which  arc  level  free,  and  where  this  gas 
abounds,  is  to  allow  9  small  quantity  of  water  at  tho 
pit  head,  to  fall  freely  down  a  pipe  of  a  foot  or  eighlecn 
locbea  iKameier.  This  water  carries  down  an  aston- 
ishing quantity  of  air  with  it,  and  the  water  and  air  iall- 
ing  imo  a  cistern  at  the  bottom  of  the  pit,  the  air  se- 
p.irate«  from  the  water,  and  is  by  its  accumulation  and 
elasticity  propelled  along  the  pipes  below  ground  to  the 
forehead,  or  is  allowed  to  diffuse  itself  freely  along  tbo 
mines,  and  through  the  workings  of  the  pit. 

Ventilation  is  also  produced  in  collieries  upon  a  small 
scale,  bv  placing  a  boriaootal  funnel  at  the  top  of  air 
pipes  elevated  a  considerable  height  above  tbe  pit 
mouth.  The  funnel  luriis  round  upon  a  pivot,  by  means 
of  a  tail-piece  moved  by  the  wind,  so  as  to  present  the 
mouth  of  the  funnel  always  to  receive  the  wind  ;  or  a 
circulation  is  produced  by  having  6rcs  of  coal  in  iron 
ip-aies,  either  at  the  bottom  ofttupcast  pit,  orstl^ad* 
ed  by  a  chain  some  fstboma  down  |  and  we  have  leen* 
on  an  emergency,  when  there  was  a  brecxe  of  wind,  a 
ventilation  produced  by  placing  an  awning  of  canvas  in 
a  perpendicular  direction,  and  in  a  scmicircnlsr  form 
around  the  lee  side  of  the  pit  mouth  ;  the  canvas  bcil^ 
suspended  on  temporary  uprights  of  wood. 

These  are  the  ordinary  methods  generally  practised 
in  collieries  of  a  moderate  depth,  where  carbonic  acid 
abounda,  or  where  there  is  an  absolute  wantt^  air.  In 
stich  cases  the  circulation  of  air  through  the  wastes,  at)d 
along  the  wall  faces,  is  very  eattif  managed,  and  with 
very  little  expcncc  the  air  descending  the  cnginO'pit, 
and  ascending  one  to  the  rise. 

In  all  cobl-mincs  the  circulation  of  air  is  regulated,  as 
to  its  line  of  direction,  by  double  doors,  named  main* 
doort  or  leasing  doors.  They  act  as  air-valves,  and  cot 
off'  a  current  of  air,  gmog  in  one  direction,  from  joining 
or  mixing  with  a  cnrrent  of  air  proceeding  in  another. 
These  doors  are  placed  upon  the  main  roads  and  pas- 
sages in  the  mine,  and  are  of  great  importance  in  ven- 
tilation. Their  mode  of  operation  i;,  rt-prcscnted  in 
Plate  CCCXCill.  Fig.  8.  where  A  is  the  downcast,  B 
the  upcast  pit,  sunk  towards  the  rise  of  the  coalt  and  C 
the  dip>head  Jevcl.  If  in  this  case  the  mines  were  wrought 
without  any  attention  being  paid  to  tha  circulatioD  of  ibe 
«r,  it  would  descend  tbe  |Ht  A,  and  preoaad  in  a  direct 
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line  up  tlic  rise-mine  in  tlie  R,  where  it  wc,u!i!  asccml; 
the  consi quri.ce  \voul(l  be.  thai  all  the  mires  aiiJ  bo.u  ds 
ti)  ilii;  clip  fit  the  pit  A.uiitliying  on  each  side  of  the  j);;*!. 
would  have  no  circulation  of  air>  or  would  Be  laid  dead, 
as  it  is  termed.  To  obviate  this,  double  doors  tre  pUced 
In  three  of  the  mine*  adjoining  the  pit,  vis.  M  a  and  ^> 
e  and  4f  e  and/}  all  of  whicii  open  inward*  to  tiie  pit 
A.  By  this  arrangement  the  air  being  prevented  from 
passing  directly  from  the  pit  A  to  the  pit  B,  by  the 
doors  a  aiu!  d,  it  would  have  taken  the  next  at  d  i  cjrtst 
direction  by  c,  d,  and  e,/;  but  the  dotJis  in  these  mines 
prevent  this,  it  therefore  must  proceed  down^vards  to 
the  dtp-head  ievct,  where  it  will  spread  or  divide,  one 

Srtion  taking  a  course  to  the  right,  the  other  to  the 
\.  Upon  nrrifing  at  the  hoards  g  and  h,  it  would  na- 
turally rave  ascended  by  them  ;  but  this  is  prevented 
by  a  building  or  stopping  placed  at  (f  li:u1  h.  By  means 
of  these  stoppings  placed  in  the  boartis  next  the  dip- 
head  level,  the  air  can  be  eaniecl  to  the  light  or  left 
haud  for  miles,  if  necessary,  providing  there  is  a  train 
or  circle  of  communication  of  air  from  the  pit  A  to  H. 
SupiMMC  the  boards  I  and  ^are  open,  the  air  will  ascend 
them,  as  shewn  by  the  arrows  ;  and,  after  being  diflui' 
til  tl)c  workiogs,  uill  af;aiii  tiitct  in  a  body  Ht 

a,  ami  aicciul  the  in;tu-  to  the  pit  U,  lnving  cunibiiiLtl 
with  it  the  dcleit  1  ious,  air  wliicii  it  luutul  in  its  pjs!>3i.;c. 
Without  double  duor&  on  each  yiain  passage,  the  rcgu- 
lar  circulation  of  the  air  would  be  constantly  interrupt' 
cd  and  detanged  i  for  example,  suppose  the  door  e  re- 
moved, and  onlf  d  remaining  in  the  left-band  mine,  all  the 
other  doors  remaining  as  they  arc,  it  is  evident  that  the 
instant  the  door  d  is  opened,  the  air  finding  a  more  direct 
passai^^c  in  that  direction,  would  ascend  by  the  nearest 
course  /,  to  the  pit  B,  and  lay  dead  all  the  other  pans 
of  tlw  work,  there  being  no  hjiit^er  any  circulation.  As 
the  passages  upon  which  the  doors  are  placed  are  the 
chief  roads  by  which  the  workmen  pass  and  re-pass  to 
their  work  ;  and  as  the  cortres  sre  slso  constantly  pass- 
ing from  morning  to  night,  a  single  door,  such  as  d, 
would  be  bo  oflen  sl'.m  and  (ijicned,  that  tiic  ventilation 
Would  be  leiHiertil  veiy  languid.  The  double  doors 
completely  correct  this  fault ;  for  when  men,  or  horses 
with  loaded  corves,  are  proceeding  to  the  pit  bottom 
A,  the  door  d  is  opened,  and  as  soon  as  they  pass,  it  is 
ehvt,  so  that  they  are  in  quiet  or  still  air,  contained  be- 
twixt the  doors  d  and  c,  as  c  prevented  the  sir  from 
cliangir.ij,  its  course  while  d  w.is  ojun  ;  wtitn  J  h  thus 
bhui,  t!ie  dour  c  is  opened,  wiicn  iht  meii  a:id  horses 
pass  on  to  the  pit  bottom  at  A,  the  door  d  preventing 
any  change  in  the  circulstion ;  while  the  door  c  is  open; 
the  men  and  horaee,  in  returning  from  the  pit,  observe 
the  same  rule,  irst  opeidng  the  door  tient  them,  then 
shutting  it  before  they  open  and  pass  the  other.  By  un- 
dcfbtandinf^  this  mode  of  scparalirifj  and  (risjoinin^;  air 
cout'bcs  irum  each  other,  the  continuance  of  this  separa- 
tion in  a  workihj^  of  any  extent,  will  be  easily  compre- 
hended. When  carbonic  ucid  abounds,  or  when  the 
carburretted  hydrogen  is  in  very  small  (]uantity,  the 
air  is  conductcc*.  from  the  |Nt  to  the  dip-head  icvel,  andt 
by  placing  ^ituppings  in  the  olT-break  or  each  room  next 
the  level,  it  is  carried  to  any  (Ii>.'anee  alonj;  llio 
hcud  levels;  aiul  the  farthest  room  on  each  £,ide  beinf; 
left  open,  the  air  is  allowed  to  diffuse  itselt  through  the 
wastes  along  the  wall  faces,  and  to  ascend  the  upcast 
pit,  as  represented  in  Fig.  13.  Plate  C^CCXCI.  i  but  if 
it  should  happpen  that  the  air  become!^  stagnant  along 
the  wall  laces,  stoppings  are  put  up  through  the  work- 


inf;4  in  such  a  n,arncr  as  to  direct  the  main  body  of 
fusil  air  (o  pass  alonty  the  wall  facet  for  tiic  «ork- 
incn,  w  hile  a  jiartial  poi  tiou  of  the  air  is  allo>vci!  to  pass 
through  the  stoppings  to  prevent  any  accumulation  ot 
bad  air  in  the  waatea.  In  aiich  ca:>e3  as  j^ave  been  men- 
tiioaed,  the  stoppinga  are  made  in  a  very  superficial 
manner,  with  stones  aitd  rubbish,  end  frequently  with 
rubbish  alone,  there  being  t»  danger  bom  an  exploaieo 
taking  place. 

riie  iiitjde  of  ventilation  thus  described  is  very  simple, 
and  the  consequences  of  any  inattention  or  mistake,  are 
generally  not  of  a  verjT  alarming  nature,  nor  fatal  to  the 
workmen,  or  very  injurious  to  the  interest  of  the  con- 
cern. But  where  the  inflammable  air  abounds,  as  in 
many  of  the  districts  in  England,  particularly  in  the 
counties  cf  Northumberland,  Durham,  and  Cumber- 
land, a  very  different  field  of  action  is  presented  to  the 
tniiiii>g  cii^iitecr.  There  a  host  of  difiiculties  attend  liim 
at  every  step,  from  the  moment  he  breaks  the  ground 
for  ihc  fitting,  or  winning  of  a  colliery,  to  the  day  in 
wiucti  the  last  corve  of  coals  sscends  the  pik  Water, 
Diud,  and  qnick-sandt  oppose  his  progreat  to  passing 
through  the  alluvial  cover ;  and  in  the  rock  strats,  beds 
of  stone  yielding  vast  qujmitiis  of  \v:>tcr,  have  to  be 
Mopped  by  cubbing  or  lubbinj^,  and  frequently  much 
iiiflainm.ibl-;  air  usues  ticini  the  cutters  of  the  rock  and 
beds  of  coal,  which  has  to  be  attended  to  and  carried  ofT 
for  the  safety  of  the  workmen;  and  no  sooner  is  the  coal 
^ined  at  the  pit  bottom,  which  is  the  groat  object  of  all 
bis  labours,  than  an  immediate  and  most  careful  atten- 
tion is  required,  to  secure  a  circnl ation  of  air,  there  being 
instances  where  the  workmeti  dare  not  advance  even  six 
feci  into  the  w  hole  wall,  ur  solid  coal,  without  liavint;  the 
circulaiion  of  fresh  air  brought  within  three  feet  of  the 
fore  head  where  he  works.  When  this  is  considered,  and 
when  it  is  known  that,  ia  practice,  the  air  is  carried  for 
many  miles  in  regular  labyrinths,  through  the  wastes, 
and  along  the  distant  and  widely-extended  wall-iacea, 
where  every  room  requires  its  ventilation  to  be  attend- 
ed to;  and  as  u|>ciii  the  correct  \entiIation  the  lives  of 
the  workmen  and  prosperr.y  of  the  luinint;  concern  de- 
pend, some  faint  idea  may  nt  furmcd  of  the  important 
and  arduous  duty  of  the  mining  engineers  in  these  dis- 
tricts, and  of  the  severe  application  of  mind,  and  labori- 
ous toil  they  incessantly  undergo,  and  patiently  endure. 

The  chief  and  general  plan  practised  by  these  engin- 
eers, in  those  very  deep  and  extensive  collieries,  to  pro- 
duce circulation,  is  by  means  of  rarifying  the  air  at  the 
upcast  shall,  by  a  very  large  fornacc-  placed  either  at  tin- 
top  or  bottom  of  that  shaft.  The  latter  is  the  best,  and 
generally  preferred. 

Another  method  is  by  exhaustion,  effected  by  an  im- 
mense air  pump,  wrought  by  machinery  ;  and.  In  extreme 
cases,  ihc  cascade ,  or  water-fan,  is  resorted  to. 

When  the  luinatc  is  placed  at  thu  top  of  a  pit,  it  is 
cons'.rucied  accordiiu^  to  what  iv  repr(sented  in  Vi^^.  3. 
Flute  CCCXCI.  When  it  is  placed  upon  a  single  pit, 
or  upon  one  of  the  diviwms  of  a  pit,  the  pit  which 
is  thus  to  be  the  upcast  it  made  airtight  at  top.  by 
pljcin;;  strong  butitons,  or  beams  across  it,  at  any  con- 
.  ineni  distance  from  the  mouth;  upon  which  buntons 
u  clo.sc  sctffolding  of  plank  is  laid,  and,  for  farther  se- 
curing its  being  air  tight,  it  is  moated  over  with  wcil- 
wrought  plastic  clay.  At  a  little  distance  below  iho 
scaffold,  a  passage  H  previously  cut.  cither  in  a  sloping 
direction,  to  connect  the  current  of  air  with  ^he  iuroace, 
or  it  ia  run  horitontally,  and  communicates  with  the 
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furnncc  Ly  a  pcri»:-:uliculav  openiiii;.  If  there  be  any  ob- 
stacle (o  liie  placing  of  the  scaffold  down  in  ihc  pit*  the 
pit  can  be  made  air-ii^ht  at  top,  and  tn  kir  tube  of  brick 
cMrried  along  tbe  aaruce  to  the  funwce.  Thea*  famaeea 
are  made  or  t  alte  correapondinK  to  tbe  extent  of  venti- 
Jatioii  tt)  he  carried  on,  and  the  chimneys  are  consiructcd 
either  louni  or  square,  from  50  to  lOD  f^jcl  in  iicij^ht, 
having  an  inaide  duuncter  uf  from  5  to  9  feet  at  bottom, 
and  tapering  to  2  feet  6  inches  or  to  s  feet  diameter  at 
the  topi  pfoportiooed  to  the  height  and  diameter  at  bot- 
torn.  Theac  chimnejira)  ha? iog  ao  |reat  a  taper,  require 
onlf  to  be  9  iaeiioa  tbieki  or  one  bnekio  length,  except* 
ing  a  lining  at  the  bottom  of  fire  brick*  where  tbe  beat  of 
the  furnace  acts  with  force. 

Alt!iou>;!i  ilitse  furnaces  pliicedat  the  surface  arc  still 
used,  yet  they  arc  in  a  great  degree  superseded  by  the 
more  effectual  plan  of  placing  a  furnace  at  the  bottom 
of  the  pit,  which  ia  much  more  effectual  than  the  for- 
mer, for  this  reason*  that  the  abaft  through  which  the 
air  aacowta  to  the  farnace  at  the  top  of  the  jut,  ia  alwaya 
at  the  ordinary  teinperature;  from  which  cause,  the  in- 
stant the  furnace  is  not  aitciided  to,  ami  allowed  to 
grow  languid,  the  circulation  of  air  througli  the  mines 
throws  languid  in  a  corresponding  degree,  and  conse- 
quently dangerous,  whereas,  wheu  the  furnace  is  [>la<> 
ed  at  the  bottom  of  tbe  pit*  Ultt  abaft  is  heated  through 
iu  whole  length  I  the  consequence  of  which  is,  that  al- 
though the  foraaee  aboold  b«  neglected,  and  grow  lan- 
guid, and  although  the  Kre  in  it  be  quite  extinguished 
for  a  considerable  time,  the  circuiaiiun  will  continue  to 
be  good,  as  the  air  in  the  upcast  pit  is  rarificd  by  the 
heat  reroaitiing  in  the  shaft  wails.  Wlien  furnaces 
were  first  placed  at  tbe  bottom  of  the  pits,  or  at  a  little 
distance  under  the  roof  of  the  coal,  the  amoke  which 
proceeded  from  tbemi  and  the  air  lughlf  heated,  ren* 
dered  it  impoaaible  for  the  oneelters  to  work  there. 
The  eonseqtieoce  of  whieh  wa>,  the  pit  in  this  case  was 
of  no  use  for  drawing  coaU.  Of  late,  this  fault  has 
been  obviated,  by  adopting  an  improved  plan,  as  re- 
presented, I  i(j.  y.  Plate  CCCXCIII.  where  a  is  the 
lower  part  of  the  upcast  shaft ;  b  the  furnace  built  of 
brick,  arched  at  top,  and  the  sides  insulated  or  built 
dear  of  the  solid  coal  in  which  it  ia  placed.  Betwixt 
the  aide*  of  the  (bmace  wall  and  the  coal,  a  small  cur- 
re-it  (fair  constantly  p.-.  tu  the  shaft,  to  prevent  t!ie 
Coal  taking  fire.  The  luiijiiLc  is  wide,  and  opeii  in 
front,  that  the  air  may  liavc  a  free  passage  ovei  the 
buriURg  coalsi  and  the  cu<tb  burn  upon  furnace  bars, 
having  an  aah  pit  below  them  similar  to  tl>e  construc- 
tion u  furoBicea  uaed  for  engine  boilera.  The  furnace 
Is  ptaced  at  any  convenient  diatanee  from  the  pit  bot- 
tom, such  as  forty  yards.  From  the  end  of  the  furnace 
a  iiiine  is  cut  in  a  rising  direction  at  c,  and  commu- 
nicates with  the  shaft  at  d,  at  the  distance  of  from  d 
to  10  fathoms  from  the  bottom  of  the  pit.  By  this  ex- 
cellent arrangement,  the  furnace  and  fumace-kccper 
are  eompleuly  disjointed  from  the  pit  The  pit  hot- 
%om  ia  not  only  free  from  all  inenmbraDcesi  but  ia  cool 
and  temperate ;  and  the  shaft  is  at  the  same  time  an  ->cr- 
viceable  as  any  oiher'for  the  drawing  of  coaU.  As  the 
heated  and  vitiated  air,  with  tbe  smoke,  are  not  only 
very  unpleasant  and  troublesome  to  the  banksmen, 
who  work  close  to  the  pit  mouth ;  but  as  much  machi- 
nery is  so  frequently  employed  at  a  Newcastle  pit  hav- 
ing three  or  four  divisiona,  with  frequently  one  or  two 
lergtt  water-drawing  engbes,  with  two  coaUdra  v  i  :- 
engiaes,  these,  closely  grouped  together  around  a  iiar 


row  pit  niouih,  not  only  greatly  obstruct  the  ascend- 
ing and  descending  currents  of  air,  but  the  force  of 
high  wioda  baa  often  had  the  effect  of  beating  down 
the  aacendiug  currenft  of  air,  and  throwing  the  whole 
cireuhition  below  i^roond  into  a  languid,  dead,  and  dan- 
gerous state.  To  obviate  this,  the  following  plans 
have  been  successfully  a<lopted,  as  shewn  in  I'ig.  10, 
which  represents  the  top  of  a  Newcastle  coal  pit.  a 
the  upcast  shaft,  with  the  furnace  at  bottom ;  b  the 
downcast  shaft,  by  which  the  fresh  atmospheric  air  de- 
acends }  d  the  brattice  carried  above  the  pit  mouth. 
At  a  little  distance  below  the  settle  boards,  a  mine 
c  ia  carried  to  communicate  with  the  surface  from  the 
downcast  shaf^,  over  which  a  brick  tube  nr  chimney  is 
built  from  60  to  80  feet  high,  from  6  to  8  feet  diameter 
at  bottom,  and  from  3  to  S  feet  diameter  at  top.  Upon 
the  top  of  this  chimney  a  funnel,  made  of  deal,  is  pla- 
ced in  a  horizontal  direction,  which  turns  easily  round, 
being  hung  upon  a  pivot.  The  vane/,  made  also  of 
deal,  keepatbe  mouth  always  opposite  to  (he  dhreeiton 
of  the  wind.  An  arrangement,  exactly  similar  in  every 
respect,  is  made  at  the  upcast  shaft  a,  with  this  difTer- 
cncc,  that  the  funnel  is  constructed  to  turn  its  mouth 
in  the  direction  uf  tlie  wind.  I'rom  an  inspection  of 
the  Figure,  the  effect  of  this  arrangement  will  be  seen, 
so  that »  high  wind  rather  dSdt  than  Injum  the  ventlhi- 
tion- 

The  principle  of  ventilation  being  thoa  obtained,  the 

next  plan  in  openinfj  up  a  colliery,  and  in  driving  all 
advance  mines  whatever,  is  tfje  dnuble  mine,  or  double 
keadtaayt  course,  upon  the  simple  yet  very  ingenious  ' 
principles  of  wliich,  the  circulation  of  air  and  ventilation 
depend  at  the  opening  of  U.C0ltie>y< 

The  double  headways  oonrse  ia  repraaented  in  Plate 
CCCXCIII.  Fig.  II.  where  a  is  the  one  heading  or 
mine,  and  b  the  other.  The  heading  a  is  immediately 
connected  with  the  upcast  side  of  the  pit  c,  and  the  head- 
ing b  is  connected  with  the  downcast  side  of  the  pit  d. 
The  pit  is  rendered  completely  air-tight  by  the  division 
made  of  deals  from  top  to  bottom,  named  a  brattice  wali^ 
80  that  no  air  can  pass  through  tbe  brattice  from  dtart 
and  the  commui^cation  betwixt  tbe  two  currents  of  air 
is  compSetely  edt  off  by  a  atopping  betwixt  the  pit  bot- 
tom and  tbe  end  of  the  first  pillar ;  the  pillar  or  walls  of 
coal,  marked  r,  are  naiiied  stenting  walls;  and  the  open- 
ings betwixt  them  arc  named  walls,  or  thirlings,  the 
arrmvs  show  the  diieciion  of  the  air.  The  headings  a 
and  b  are  generally  made  about  9  feet  in  width,  the  Stent- 
ing  walls  6  or  8  yards  in  thickness,  and  holed  or  tbill^ 
at  such  a  distance  aa  is  found  moat  suitable  for  the  state 
in  which  the  air  is.  The  width  of  the  tlurlings  is  S  feet. 
When  the  headings  are  set  off  from  the  pit  bottom,  an 
opening  is  left  in  the  brattice  at  the  end  of  the  pillar  next 
tlie  pit,  through  which  tne  circulation  betwixt  the  upcast 
and  downcast  pits  is  carried  on;  but  as  soon  as  the  work- 
men cut  liiruugh  the  first  thirling.  No.  I,  tbe  opening 
in  the  brattice  at  tbe  pit  bottom  is  shut,  by  which 
means  the  air  is  instantly  drawn  by  the  power  of  the 
upcast  shaft  through  that  thirling,  as  represented  by 
the  dotted  arrow  :  this  evidently  brings  a  direct  stream 
of  fresh  air  close  to  the  forehead  where  the  work- 
men are.  They  tiien  proceed  with  the  two  headings 
a  and  b  ;  and  as  soon  as  they  cut  through  the  thirling 
No.  S,  a  wall  of  brick  and  lime,  four  and  a  half  inches 
thick,  is  built  scraes  tbe  thirlmg  No.  I,  which  buildlog  ^' 
is  named  n  '^tnppitijj ;  this,  being  air-tight,  forces  tho 
whole  circuiaiiuu  through  the  thirling  No.  3.    In  this 
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nianner  the  air  in  carried  forwardi  »nd  circulated  al- 
ways by  ihc  lait  made  thirling  ncarciit  ihc  fcjichi;.i(l, 
i;irc  bcin^j  l.ikrii   tliC   instant  a  new  lliiiliny;  is  made, 
tbat  the  la&l  ihirliug  ibrough  which  the  air  wa»  circu- 
fating  bo  teeured  wUh  an  air-tighi  slopping.    In  the 
figiiret  the  stopping*  are  placed  io  the  tbirlinga  No.  I| 
9,  S,  4,  5,  6,  and  coaaeqnently  the  whole  circulation 
pu-ises  throng!)  the  thirling  Nn.  7,  which  i"  tin  [,'  ?'r':t 
lu  the  forelvcadij  of  the  headiiijjs  «,  A,    i  toiu  an  i^i- 
spection  of  lhi»  figure  it  is  evident,  that  by  tl)ia  very 
simple  plan  a  circulation  of  air  may  be  carried  to  any 
diaUU)ce,and  in  any  direction,  howetrer  ttriotiai  for  in* 
■tmcc,  Uf  vhile  the  double  headways  coune  «  A  is  go- 
in^  ibrwanl,  other  doable  headwsyv  coarset  are  re- 
quired to  \St  carried  on  at  the  same  time  on  bo't.  'i  lc; 
of  the  fii-at  headway,  the  tame  general  principles  have 
only  to  be  atuixlcd  in,  as  shewn  in  Fig.   13.  where 
a  is  the  upcast,  and  i  the  downcast  pit.    The  air  pro- 
ceeds along  the  heading  c,  but  is  prevented  from  pro- 
ceeAing  farther  in  that  direction  than  the  pillar  d, 
where  it  is  obstructed  by  the  doable  doora  at    it  there- 
fore  proceeds  in  the  direction  of  the  arrows  to  the  fore- 
heads at /,  and  |)3<>sing  through  the  last  thirling  made 
there,  reiurii»  lu  tlie  opposite  side  of  the  double  doors, 
then  ascends  the  heading  g  to  the  foreheads  at  A,  passes 
through  the  last  made  thirling  there,  and  descends  the 
heading  i|  until  it  ia  interrupted  by  the  double  doora 
at  k,  til*  air  then  ptaaet  along  the  lieading  t  to  th«  fera- 
heads  at  m,  returris  by  the  last  made  thirling  there, 
along  the  heading  n,  and  lastly  descends  the  heading 
0,  and  ascenils   the  upcast  pit  a,  mixed  with  all  the 
impurities  which  it  met  with  dutin^  its  circulation: 
this  figure  or  diagram  is  an  epitome  of  the  mode  by 
which  collieries  of  the  greatest  extent  are  wrought. 
Tho  air  cooraes  in  some  are  from  3u  to  40  miles  in 
length,  ao  that  when  tho  eitculatioa  of  air  is  conducted 
by  means  of  a      Avided  hf  a  brattice  waH  only  a  few 
inches  thick,  the  air  which  is  descending  the  downcast 
on  one  side  of  the  brattice,  at  six  o'clock  in  the  morn- 
ing, has  to  circulate  through  a  course  of  perhaps  35 
miles,  and  at  six  o'clock  at  night  is  only  ascending  by 
the  other  aide  of  the  brattice,  a  division  only  about 
seven  inciiea  in  thicknesSi  From  this  dcacriplioo  of 
the  aystem  of  ventilation  of  eoai  mines,  it  is  evident 
that  (he  furnaces  which  arc  the  immediate  cause  of  the 
circulation,  ret]uire  to  be  most  parlicularly  attended  to, 
tind  kept  in  constant  regular  action  nij^lit  and  tlay,  and 
Croro  year  to  year,  during  the  existence  of  the  colliery  ; 
asj  inaUcotion  to  thia  duty,  stagnates  the  circulation, 
.  mad  idacea  io  OBtiMDO  haaard  the  lives  of  the  workmen 
and  the  welftre  of  the  colliery.    Upon  considering  the 
principlt-^i  explained  in  these  figures,  it  is  evidcTT,  •}::,[  if 
any  ituniucr  of  ho.Trds  arc  set  off  from  any  side  ul  tJiese 
mines,  either  in  a  level,  dip,  or  ri'se  direction,  the  circula- 
tion may  be  extended  to  each  forehead,  upon  the  prin- 
ciple of  an  ingoing  enmat  to  eaeln  and  a  retuming  car- 
rent  from  the  same. 

It  requires  parttealarty  to  be  nolieed,  tliat  although 
the  circulation  of  frosh  air  is  thtts  cnrricd  forward  to  the 
Jast  mack;  thirling  nest  ilic  foreheads  /,  h,  and  m.  Fig.  13. 
and  circulates  through  the  thirling  winch  is  nc»resi  to  the 
face  of  every  board  and  room,  the  discharge  of  inflam- 
mable air  is  frequently  so  great  from  the  solid  coal,  that 
the  miners  dare  not  proce«l  onwarda  above  a  few  feet 
from  the  cnrrent  of  fresh  air,  without  the  danger  of  being 
burnt  from  the  p;as  if^nitin^jat  tntir  c.mdles.  To  scrnte 
against  Um  accident,  temporary  shifting  brattices  arc 


used.  They  ate  made  of  deal  about  three  cjuar;  i  s  <,i  an 
inch  thick,  from  three  to  four  feet  broad,  and  about  ten 
Icet  long,  Willi  cross  bais  for  binding  the  deals  together) 
and  a  few  dnger  loops  cut  through  them  for  the  more 
expeditiously  lifting  and  placing  them  in  exact  poaMcNl. 
Every  coUieryi  where  inflammable  air  abonnda»  has  a 
number  of  thoie  brattlcea  ready  for  aarrieo^  and  a  great 
s;nf  e  of  brattice  deals  for  emergenciaai  when  U  caplo* 
t>iun  unfortunately  takes  place. 

The  i;i  ir  :r  ot  applying  the  temporary  brattices  is 
represented  iii  Fig.  i  3.  where  the  air  circulates  freely 
through  the  thirling  a  before  the  biWtkoa  are  placed. 
*  and  c  are  two  headings,  boarda»  or  raoma,  which  are 
so  full  of  inflammable  air  as  to  be  unworkable.  Pmpa 
are  placed  near  the  upper  end  of  the  pillar  e,  betwixt 
the  roof  and  pavement,  and  about  two  feet  clear  of  the 
sides  of  the  next  pillar,  so  that  the  miner  t:ii.  |  is  >  along 
betwixt  the  pillar  aide  and  the  brattice.  The  brat- 
tices arc  then  fixed  with  nails  to  the  propS,  aOid  while 
the  lower  edge  of  the  one  brattice  rests  on  the  pavo> 
neot,  the  upper  edge  of  the  upper  brattice  is  in  con- 
tact with  the  roof,  by  which  m'.rsr.%  any  variation  of 
the  height  in  the  bed  of  coal  is  compensated  by  the 
overlap  of  the  brattices;  and  as  the  boards  advance, 
shifting  brattices  are  laid  close  to  and  along  side  of  the 
first  set.   The  miner  sets  additional  props  in  the  same 

Crallel  line  with  tlie  former,  and  slides  the  brattieas 
ward)  in  order  that  tfio  air  may  cirealite  cloae  to  the 
forehead  whet«  he  is  at  work,  the  distaiwe  betwixt  the 
brattice  and  the  forehead  being  regulated  by  the  issue 
of  inflammable  gas  and  the  velocity  of  the  circulation 
of  ilic  air — d  d  art  the  props,  and  /  the  brattices.  By 
this  arrangement  the  air  is  prevented  from  passing  di- 
rectly through  the  thiriin^  a,  and  is  forced  along  tiie 
right-hand  side  of  the  brattice,  and  sweeping  the  wall- 
&ce,  or  forehead,  returns  by  the  back  of  the  brattiee, 
then  passes  through  the  thirling  a;  but  b  prevented 
from  rt'iuiiiKi^;  r.i  n^-.  former  direction  by  the  br.iiti:c 
placed  in  ilii;  luiclicid  c,  by  which  it  ascends,  and  maiies 
the  return  close  to  thil  forehcatl.  In  this  manner 
headways  and  boards  are  ventilated,  until  itnuiher  thir- 
ling is  made  at  the  upper  part  of  the  pillar,  when  the 
thirling  •  is  closed  by  a  brick  stopping,  and  the  brat- 
ticos  removed  and  carried  forward  lor  a  similar  opera- 
tion. 

If  a  blind  pit  or  slapjile  has  to  be  sunk  irom  one  coal 
to  another,  or  to  regain  a  coal  upon  the  other  side  of 
a  slip,  the  ingoing  current  of  air  must  be  carried  to  the 
side  of  the  pit,  and  conducted  down  one  side  of  a  brat- 
tice* which  is  lengthened  progressiveiy  as  the  pit  grotra 
deeper,  and  the  circulation  or  return  air  passes  up  tho 
other  side  of  the  pit,  by  wliich  the  rubbish  is  drawn  up, 
the  brattice  is  carried  down  close  to  the  pavement,  after 
which  the  coal  is  opened  up  with  double  beaidwaya 
courses  in  the  manner  as  before  described. 

Sometimes  pits  have  to  be  mined  upwards,  in  which 
case  the  infiammable  air,  from  ita  specific  lightnesa, 
keeps  always  about  the  heads  of  the  workmen.  The 
circulation  is  produced  in  this  case  by  a  brattice  carried 
up  the  shaft  to  produce  a  current  of  in^^oing  and  retum- 
ing air,  exactly  the  inverse  of  the  al)ove 

When  blowers  occur  in  the  roof,  and  force  down  the 
strata,  so  as  to  prodeee  a  large  vaulted  cavity,  it  is  ne- 
eeasary  to  awecp  away  the  accutnulated  gas,  whidi 
would  not  only  lodge  in  the  cavity,  but  would  deaeend 

i-1  .  'i  undiluted  htati:  under  the  common  rnnf  of  the  coal. 
The  mode  of  doiii{;  this  is  represented, (Plate  CCCXCIII. 
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Fig.  14.  wbcft  a  it  lb*  bed  of  cod»  ^  the  blower,  t  tke 
cavity  formed  bj  the  bUing  of  the  roof  strata,  <{  is  a 

passing  door,  and  cthe  brattice  ;  by  this  plan  the  cur- 
rent of  air  it  carried  close  to  the  roof,  and  constantly 
sweeps  away  and  dilutes  the  inflammable  air  of  the 
blower  as  fast  as  it  issues.  The  arrows  show  the  direc- 
tioa  of  tbe  current }  -were  it  not  for  thla  direction  of  the 
Temiladon}  the  eccnnialated  gaa  would  nix  with  tbe 
corrent  of  common  air,  and  produce  an  esplodeable 
mixture.  The  f^as  issuing  from  blowers  ia  aometines 
COndiicte..!  in  pipts  in'.o  o;l-i:'r  ai r  courses,  where  the  air 
is  returning  to  the  upcast  shaft,  which  prevents  it  trou- 
bling the  miners,  by  contaminating  the  ingoing  air. 

There  is  another  plan  in  the  aystem  of  venlilationi 
■which  ii,  the  crossing  of  idr^nneti  that  li«  when  la 
tbe  progress  of  ventilating  a  ctdliery,  one  air-eoorae  is 
brought  brward  at  right  angles  to  another,  and  has  to 
pass  It,  io  order  to  produce  ventilation  in  works  upon 
the  other  side.  Thin  iu  effected  in  the  manner  repre* 
scntcd  in  Fig.  15.  where  a  is  a  main  road  with  an  air- 
course,  over  which  tbe  other  air-course  6  is  to  pass. 
The  sides  of  the  air-course  is  built  with  bricks,  arched 
«Mrer  and  made  air-tigbti  Mid  e  mine  is  drivcD  to  the  raaf 
strata,  as  represented  in  the  Figure,  tn  aofue  cnm,  the 
roof  r  f  \\,r  air-course  a  is  laid  over  with  plank  made  air- 
tight ;  b)  tins  method,  air-courses  can  be  made  to  cross 
and  recross  each  other  with  great  facility.  It  has  been 
liMind,  from  the  practice  of  the  most  eminent  engineers, 
thet  these  air-courses,  thus  contracted,  should  be  in 

rerelaiit  fecttor  et  Iceat  five  feet  on  the  side,  thet  ia, 
•rem  to  be  9C,  or  at  leeat  85  cqmm  feet,  and  that  the 
general  velocity  of  the  current  of  air  thrnurh  tlie  works 
should  be  from  three  to  four  feet  per  second,  or  ubcuc 
34  miles  per  hour. 

Another  method  has  also  been  brought  forward  for 
lenvfying  the  air  in  the  upcast  shaft,  by  meana  of  steam 
produced  from  a  large  boilcTt  iueh  aa  ia  uaed  for  steam 
engines.  The  ateam  htm  tbe  bi^er  ia  eooducted  in 
d'-sl  tubes,  in  preference  to  iron  pipes,  on  accotmt  of 
deal  being  a  very  alow  conductor  of  heat;  these  pipes 
arc  carried  at  least  half  way  down  the  pit,  and  the  in- 
tention is,  that  the  steam  be  made  to  issue  from  the 
lower  end  of  the  tube  as  hot  as  possible.  The  steam, 
immediately  00  coming  in  contlet  with  the  air,  ia  coo- 
dcnaed.  The  eatorle  or  lateM  beat  b  fiaeogagcd,  hcata 
the  air  in  the  shad,  and  prodttcea  a  cooatant  aacendlog 
current,  while  the  condensed  steam  fiills  In  a  shower  to 
the  pit  bC'iiDm.  This  mode  of  producing  i'l  asc eti  'ii.r 
current  of  air  has  not  ihe  energy  of  the  common  fur- 
nace; and  although  it  allows  the  upcast  shafk  to  be 
Mcd  as  a  pit  for  drawing  coala,  tbe  diopping  of  tbe 
eoodenaed  ateam  keeps  the  shaft  tnlla  wn,  which  ia 
not  only  uncomfortable,  but  in  aomc  degree  eoQittcncta 
the  power  of  the  rarefying  process. 

It  lias  frequently  been  sui^gestcd  by  men  of  science, 
am^  by  mmin^  engineers,  that  ventilation  might  be  pro- 
duced, both  strong  and  effective,  by  propelling  a  cui- 
rcmof  air  down  a  shaft  by  means  of  large  iron  cyliiidrr 
talloara  Wfaught  by  power&l  machinery.  From  every 
oiperimant  yet  mad^tUa  appeara  to  be  the  leaat  cffec* 
tive'of  all  the  plana  of  TeMflation. 

It  is  ucll  known,  that  when  the  least  advance  is  made 
towards  forming  a  vacuum,  the  remaining  part  of  the 
air,  instantly  acting  by  its  great  elasticity,  produces  an 
equilibrium  througit  the  mass  of  air.  Itia  this  princi- 
ple, brought  into  constant  acdoo bf  meaaa  of  beat  applied 
Vol.  XUL  Part.  I. 


to  the  aacending  current  of  air,  that  tho  before-mention* 

ed  systems  of  ventilation  act. 

An  exhausting  machine,  which  may  be  tciroed  <> 
Hydraulic  Air  Pump,  has  been  applied  to  the  ventila- 
tion of  mines  of  a  moderate  extent,  and  where  there 
was  no  dangerous  quantity  of  inflammable  air.  It  is  the 
invention  Mr.  John  Tagrlor  of  Taviatock,  in  the  cottntj  of 
Defon,aDd  baa  been  appHed  wlili  complete  aucecaa. 
The  conttmction  is  very  simple,  haa  very  little  friction, 
and  shows  the  ingenuity  of  the  Inventor.    It  is  repre- 

s-nlrd  in  Fig.   1.   ri:il--  fT.CXClV.  wliiM-:  ,i  i;,  a  largc 

ostei  n,  nearly  filled  with  water,  made  of  wooilcn  staves, 
hooped  with  iron,  circular,  and  from  six  to  eight  feet  in 
depth.  Tbraogb  tbe  bottom  of  this  vessel  a  pipe  6 
paaaea  from  tbe  mine  to  be  ventilated,  and  pasaing  up 
through  tbe  water,  is  carried  about  a  foot  above  it. 
Upon  the  top  of  this  pipe  la  an  air-tight  valve,  opening 
upwards.  t3vcr  this  pipe,  and  within  the  sides  of  the 
cistern,  a  cylinder  of  plate  iron  is  placed,  open  at  the 
bottom,  but  close  at  the  top,  in  which  top  an  air  tight 
valve  is  placed,  also  opening  upwards.  This  iron  cylin- 
der ia  made  to  naove  in  a  verttcal  direction^  by  goidea  or 
aUdera,  audita  upper  end  la  attached  (e  «  lever^  vhlcb 
ia  moved,  either  by  a  water-wheel  or  a  ateam  engine. 
When  ttie  cvlin  'er  descends,  the  value  c  at  the  top  of 
llie  pipe  shuts,  aiid  the  air  contained  in  the  cylinder 
opens  the  valve  d  in  the  cylinder  lop,  and  escapes,  but 
the  instant  tbe  cylinder  ascends  the  valve  <<  shuts,  and 
the  valve  e  opana,  by  which  means  a  quantity  of  air, 

3nal  to  the  contenta  of  tbe  cylinder  above  the,  aur&ce 
tbe  water,  ia  drawn  from  tbe  anine  through  the  pipe 
A.  'l>i!s  rcpt'-iti-:!  ciilw.uslion  causes  a  regular  -ircnla- 
t!3ri  ot  air  tiuuugh  the  mine,  to  supply  the  circulat- 
ing (urrent  produced  by  the  working  of  the  machine. 
An  exhausting  machine  of  this  consiruciion  may  be 
made, from  the  smalleat  sise  to  be  wrought  by  the  nan^ 
to  any  raqttliita  aiae  to  be  aooved  by  machinery. 

Thieae  are  tbe  general  plana  wUch  have  been  pot  In 
practice  for  the  ventilation  of  collieries  w'Tb  •urcc'^i; 

The  ventilation  of  coal-mines,  where  iiiliaaiuiablc  air 
abounded,  was  conducted  on  (he  old  priticipie  of  ven- 
tilating only  the  foreheads  and  wail-faces,  where  tbe 
men  were  at  work,  until  tbe  year  1760.  The  cooae* 
quenee  of  which  was,  that  tbe  process  being  irregular 
and  uncertain  in  Ita  operation,  tbe  acddenta  from  esplo> 
sions  were  frequent  and  &td.  To  ebviaie  these  mis- 
fortunes, the  ingenious  Mr.  CharieaSpedding,  a  native  of 
Cumberland,  contrived  and  brought  into  practice  the 
present  system  of  ventilation,  that  is,  he  converted  each 
room,  board,  or  mine,  as  soon  as  it  was  formed,  into  an 
air-courac}  by  which  means,  he  not  oqly  veoiilated  the 
wall-bcea  where  the  nniners  wrought,  but  also  the  whole 
cstentof  tbe  old  wastes.  This  was  a  very  great  and 
important  improvement,  and  the  mining  interests  of 
Great  Britain  have  been  higtil)'  benefited  by  it.  To  the 
memory  of  Mr.  Spcdding  every  tribute  of  respect  is 
due. 

The  general  system,  as  to  the  distribution  of  the  air, 
after  passing  doyn  tbe  downcast  shaft,  is  to  give  the 
Srat  of  It  to  the  ataUaa  where  the  horaeaare  kept,  then 
to  the  workmen  in  the  foreheada,  when  tbe  air,  loaded 

with  what  mixttircs  it  may  have  received,  traverses  the 
old  wastes  1  and,  lastly,  passing  over  tiie  fuin.ice  with  all 
the  iiiflammnbic  air  found  in  its  course,  a'^cctida  the  Up« 
cast  shaft,  and  is  dissipated  in  the  common  air. 
Mr.  BpcddnM|ri*y>tem  is  termed,**  coitr^Dg the  mt}" 
S  D 
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init,  according  to  (he  aboniisiice  of  the  inBannitble  «^ 

in  the  iniiici,  the  crjtir^ing  is  either  conducted  Up  one 
room,  and  i  ctuuicd  by  tlie  next  alleriiately,  ihrougli  ihe 
whole  extent  of  the  works  ;  or  two  or  three  rooms  arc 
connected,  so  that  tbe  air  passes  up  two  or  three  rooms, 
•nd  retumft  by  tbe  Mine  iramber  slttmatelf  i  as  ibore 
tneiMioiied. 

Tbenoit  liigenloua  qpstem  baa  been  ffreatljr  improv* 

ed  by  the  mining  enginuers  of  the  Newcastle  and 
Whitehaven  districts  collectircly  ;  and,  in  particular,  by 
Mr.  Buddie  before  mentioned,  who,  in  his  report  upon 
the  ventilation  of  coaUmines,  has  shown,  in  a  very  clear 
and  explicit  manner,  the  result  of  an  extensive  practice, 
the  manner  of  applying  the  syatem  effectuallj*  and  of 
f  oaiding  those  points  when  the  greatest  danger  it  Ukely 
to  arise.  SeTeral  of  the  folluwiag  renurlta  awl  tumpka 
are  taken  from  that  report. 

The  improved  system  of  ventilation  upon  an  extend- 
ed scale,  by  which  the  current  of  air  sweeps  every  cor- 
ner of  the  workings,  is  represented.  Fig.  2,  Plate 
CCCXCIV.  where  a  is  the  downcast,  and  b  the  upcast 
-abaft.  By  following  the  course  of  the  arrows,  it  vUl  be 
■eeot  thtt  the  ur  pieaee  first  sloog  tbe  two  rooms  e,  d, 
ha?ing  free  aceea*  to  each  thteagh  tbe  walls,  but  is  pre- 
vented from  entering  itito  the  adjoining  rooms  by  the 
stepping  which  form  the  air-courses ;  it  sweeps  the 
wall  fates  of  the  rooms  c,  d,  and  makes  a  return  down 
the  rooms  e,  ^  but  is  prevented  from  proceeding  farther 
in  that  directioni  bf  the  stopjnnf*  gfh  ;  it  prooeeda  to 
the  foreheads  i»  4r,  sod  aingle  eo«traes  all  the  rooms  to 
tbelbrebeads  f,  m  ;  at  this  point  tt  would  go  directly  to 
the  upcast  pit  b,  if  it  were  nr  1  jiri: cn'cil  by  the  stop- 
ping n,  this  throws  ii  agaia  i:ito  tiouUle  coursing  the 
rooms,  until  it  arrives  at  o,  when  it  goes  direct  to  the 
iuroacc,  and  ascends  the  shaft  ft.  The  lines  across  each 
other,  represent  tbe  passing  doon  t  end  these  may  be 
iobstiiuied  in  any  place  for  a  paasage  where  tbefe  ii  a 
stopping.  Tbe  stopping  ft,  near  tbe  bottom  of  tbe  down* 
cast  shad,  is  termed  a  main  stopping,  because,  if  it  was 
removed,  (he  whole  circulation  would  instantly  cease, 
nnd  the  air,  in  place  of  iraversinj;  in  the  direction  of  the 
arrows,  would  (^o  directly  from  the  downcast  pit  a,  to  the 
upcast  pit  b,  along  the  mine  g.  The  consequence  of 
which  would  be,  erery  mine  end  room  of  the  workings 
wotiid  be  laid  dead,  as  it  is  termed,  and  be  instantly 
filled  with  inflammable  air,  which,  if  not  guarded  against, 
would  either  fire  at  tbe  miner's  candles,  or  at  tbe  fur- 
nace next  the  upcast  pit  b.  In  the  same  manner,  a 
partial  stagnation  in  a  district  of  the  colliery,  would  be 
pro<!uced  by  any  of  the  common  stoppings  being  re- 
moved or  destroyed  by  accident,  as  the  air  will  in  that 
ease  always  take  the  nearest  covrse  to  the  npcaat  pit. 
Main  atoppings  are  made  very  secure  by  strong  ad> 
ditional  buildings  of  stone,  and  they  are  made  at  different 
places,  to  keep  the  main  air-courses  entire,  in  the  event 
of  an  explosion, — by  means  of  these  many  live*  have 
been  saved.  This  system  may  be  extended  almost  to 
any  distance  from  the  pit  bottoms,  provided  the  quantity 
nf  fresh  air  which  is  circulating  can  sufficiently  dilute 
the  inllananMble  air  which  isanea  from  the  mines,  and 
.  keep  it  under  Ihe  firing  pdnt.  In  this  manner,  the  air 
ventilates  first  one  pannel  of  work,  and  then  others  in 
succession,  ilic  air  passing  fiom  one  pannel  to  another 
through  the  barrier  or  pannel  walls,  t)y  mrans  of  mines, 
aa  in  Fig.  1.  Plate  CCCXCII.  and  may  either  be  single, 
dottble,  or  triple  cooriing,  BAcording  (o  tbe  quantity  of 
gas  in  the  nine. 


• 

If  several  ooals  ai«  wrongbt  In  the  sane  shaft,  tbe 

ventiUtioo  is  first  completed  in  one  coal,  and  from  thence 
is  carried  by  means  of  stapples  or  blind  pits  from  one 
coal  to  another,  it  always  being  the  study  of  the  mining 
engineer  to  give  the  first  of  the  air  to  the  working  fore- 
heads, and  that  it  latterly  traverses  the  old  wastes. 
When,  however,  tbe  fiew  of  ioAammable  air  is  too 
great,  separate  vemilatiam  are  made  for  each  cooL 

In  Tentilatiug  the  very  thick  coal  in  Stafibrdahire, 
though  there  is  much  inflammable  air,  less  care  and  at' 
tcntion  arc  required  than  in  the  north  of  England  col- 
lieries, the  workings  being  very  roomy,  and  the  air- 
courses  of  comparatively  small  extent.  The  air  is  con- 
ducted down  one  pit,  carried  along  the  main  roads,  and 
distributed  into  the  aides  of  work,  as  represented  in , 
Plate  CCCXC lif .  A  narrow  n^e,  named  the  airbhead, 
is  carried  in  the  upper  part  of  the  coal  in  the  rib  walls 
along  one  or  more  of  the  sides.  In  this  instance  it  is 
carried  all  around,  and  the  air  enters  at  the  bolt  hole  e. 
Lateral  opci>ings,  named  spouts,  arc  made  from  theair> 
head  mine  into  the  side  of  work,  and  tbe  circulattDg  carw 
rent  niii«d  with  the  ns  in  the  worUnga  ontera  the 

rutii  as  repreieniea  bf  tbe  Bnowai  hmI  Ktunis  bgr  the 
bead  at  g  to  tbe  opcast  pit. 
When  blowers  are  met  with  in  tbe  first  of  the  air,  by 
which  aJhhe  gas  which  issues  from  a  blower  is  carried 
along  the  wall-faces  where  the  men  are  working,  so  aa 
to  render  their  situation  very  dangerous,  it  is  necessary 
to  reverse  the  course  of  the  air,  in  order  that  the  issue 
of  gaa  from  the  blower  shall  be  diluted  by  the  last  of  tho 
air,  and  carried  directly  to  tbe  upcast  sliaft.  This  is 
effected  Hr  a]Tp!yirig  the  general  principles  before  Ini  1 
down,  and  by  removing  the  stopiungsin  one  place  of  the 
air-course,  placing  others  in  a  counteracting  direction, 
and  causing  the  one  current  of  air  to  crosa  Uie  other  by 
an  arch,  as  before  mentioned.  SoueliaMi  these  opera* 
tiona  have  to  be  performed  at  places  at  a  gieat  diatanc* 
ftom  eeeb  other.  When  this  ia  the  case,  and  the  en- 
gineer has,  from  the  plan  of  the  colliery,  laid  down  with 
precision  the  line  of  opcraiiun  to  be  pursued,  the  men 
are  divided  into  partii  t:a<  h  ii  ivinga  person  of  skill  at 
their  bead.  Their  watches  arc  &cl  to  one  time,  and  at  aa 
appointed  minute  one  set  of  atoppings  is  quickly  driven 
down  and  new  ooee  built  up,  which  have  the  effect  of 
reversing  the  current  of  air  without  laying  any  part  of 
the  works  dead. 

When  at  any  time  the  gas  comes  off  suddenly,  and 
the  air  becomes  foul  at  the  foreheads,  ready  to  explode, 
if  no  immediate  remedy  is  found  to  be  effectual,  the 
working  of  (he  coal  is  suspended,  and  a  flow  of  air  is  al* 
lowed  to  pass  directly  from  the  freab  in-going  cuiT«nt,ao 
as  to  mix  with  and  dilate  the  air  highly  charged  with 
gas,  before  it  comes  in  contact  with  the  furnace.  This 
is  termed  tkaUfng  ihe  air,  otherwise  the  gas  would  ig- 
nite at  the  furnace,  and  go  back  like  a  train  of  gunpowder 
through  the  whole  extent  of  (he  workings,  carrying  de- 
struction and  devastation  in  every  point  of  its  progress. 
By  skailing  the  air,  time  is  given  for  going  forward  with 
water,aod  drowning  the  furnace,  so  as  to  insure  safetyt 
until  plana  are  adopted  for  rendering  tbe  veMtlaiioo  ean. 
When  the  fbmaoe  is  extinguished,  and  the  iiriiammable 
air  continues  to  fill  the  works,  the  only  effectual  remedy 
is  the  cascade,  which  in  produced  by  workinjj  the  steam- 
engine,  which  draws  the  water  from  the  mines,  and  al- 
lowing the  whole  of  the  water  to  Call  down  the  pit,  which 
has  such  power  in  a  descent  of  WO  feet  in  carrying  a^ 
with  itf  'that  it  forces  a  aiilBciMit  current  through  9'mf 
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put  of  the  work.  Bf  thei*  UMiw  tb«  veatitiUan  ii  cor- 
rected, and  again  put  into  its  usual  train. 

In  colliertea  which  have  been  wrought  for  a  considei  a 
ble  time,  particularly  wliere  there  are  goavesi  creeps, 
or  crushed  wastes,  the  inflammable  air  is  much  influ- 
enced by  the  state  of  the  atmosphere.  In  the  abore 
caae,  vbeo  Uie  baroincter  is  tow»  or  itbout  39%  the  gn 
iMUM  from  tttrj  crevleo  of  the  old  werk«»  and  incmn* 
modes  and  endangers  the  miners  verjr  much.  For  this 
reason,  the  state  of  the  barometer  is  examined  every 
morning. 

It  would  require  volumes  to  describe  the  infinite  va- 
riety of  circumstances  connected  with  the  system  «f 
voDtiladoD.  Wbere  infleDiiinble  air  abouodi)  thejr  wf 
widi  Uie  Mate  of  the  MflMMphoro,  tiM  ebttwknoe  of  the 

gas,  Mid,  ID  a  great  degree,  with  the  length  which  the  air 
traTeraes.  All  that  can  be  stated  here  arc  general  prin- 
ciples. 

In  the  manner  now  described,  the  ventilation  of  collie- 
ries  has  been  carried  on  progresaively  to  an  astonishing 
•  extent}  from  the  year  I7$0,  (wheo  Mr.  Spedding**  im- 
.  portM*  improvement  io  Tendlaiioo  was  broog^t  forward,) 
to  the  year  1615;  betwixt  these  periods,  notwithstand- 
ing the  well  ordered  regularity  and  complete  system 
viliich  had  been  introduced  in  coal  mining,  by  the  min- 
ing engineers  of  Northiimbcrland,  Durham,  and  Cum- 
berland, and  also  notwithstanding  their  very  active  and 
unwearied  aitenttoni  living  ootof  the  world,  and  devoted 
to  the  hasardous  dmlee  m  their  station,  yet,  independ- 
ently of  theae  circumstance*}  eipkweoa  frequently,  nay, 
ahnoet  daily,  took  place,  and  eatastroplies,  the  mMt  me- 
lancholy whic?)  h?.\  r  Gccji  fed  in  civil  tifr,  wrvs  the  con- 
sequences. Year  alier  ycai  passcJ  aw^y,  and  every 
year  added  greatly  to  the  list  of  victims  carried  away  by 
this  fatal  pestilence.  Being  in  its  nature  subtle  and  in- 
^i^le^  and  when  at  the  point  of  ignition  still  capable  of 
aupporHi^  animal  life,  and  flame,lt  Inrka  like  an  aaMO* 
tin,  and  etrikea  deadly  when  leaat  anspeeted.  Theeie* 
gant  and  figurative  language  of  the  Sacred  Scriptures 
may  be  most  aptly  applied  to  it,  as  The  peaiiience 
which  waiketh  in  darknoM,  and  dcitnictiOB wbieli  waat* 
eth  at  noon  day." 

To  describe  the  catastrophe  attending  an  explosion  of 
•nextenuve  coal-mine,  would  require  the  pen  of  an  able 
writer,  guided  by  one  who  baa  been  present  at  such  a 
scene ;  but  some  faint  idea  may  be  formed  from  the  fol- 
lowing description.— We  shall  suppose  a  mine  of  great 
depth,  perhaps  from  100  lo  150  fathoms,  with  the  word- 
ings extended  to  a  great  distance,  the  machinery  com- 
plete in  all  its  parts,  the  mining  operations  under  a  re- 
gular and  rigid  discipline,  with  rail-waya  in  eveiy  direc> 
two  I  the  siopplngs,  passing  doora,  brattices,  and  lite 
whole  economy  oT the  mine  ao  arranged,  that  every  part  ' 
of  the  wwk  is  performed  like  a  well  regulated  machine. 
To  see  a  mine  of  this  extent  at  full  work  is  a  st  tjiu;  r,f 
"Bpirited  animation,  and  of  wonderful  industry  ;  the 
*•  sound  of  the  hammer**  is  lieaid  in  every  quarter,  and 
the  numerous  carriages,  loaded  and  unloaded,  passing  to 
and  from  the  wall-faces  to  the  pit  bottom,  are  seen  drlv« 
jng  and  thundering  along  in  every  direction*  At  each 
4loor,a  little  boy,  named  a  trapper,  is  placed  to  open  and 
sliui  it  Every  ooeisat  his  post  ;  added  to  which,  there 
is  a  dc  j^rce  of  cheerfulness  pervading  the  whole  scene, 
whicli  [  julil  scarcely  bi;  rxpcctcd  in  a  place  of  so 
•ombre  an  aspect.  While  the  work  is  thus  going  for- 
ward, it  IMS  Iwt  t«0  fVequently  happened,  that,  from  some 
aafMsemi  canac)  part  of  the  vcntilatioo  baa  beconw 


etagntnt,  or  tafd  dead,  ta  ft  Is  termed,  by  which  a  great 

fjiuly  nf  inflninm  i';Ic  jir  'ii  tjathcrcd  into  o;ie  place,  01' 
Uie  aUildcn  cpeiiitij;  oi  a  Lluwcr  has  produced  the  same 
effect,  the  certain  consequence  of  which  is,  that  (he  un- 
suspecting miner  enters  it  with  his  candle ignition 
takes  place;  *'  sudden  as  the  spark  from  smitten  steel,'* 
the  whole  extent  of  the  mine  in  that  direction  becomes 
one  Mace  of  light  and  Same  fi«m  roof  to  pavement.  In 
which  the  n  1j  i  ^  are  enveloped.  It  hangs  for  a  few 
seconds;  th'-M  i';oin  the  evolution  of  immense  volumes 
ii!  grj'-r  5,  wi'.h  rnuch  heat,  this  pestilence  begins  to  move 
will)  the  violence  of  a  tornado,  and  with  the  noise  of 
thunder,  directing  its  course  always  in  the  nearest  di- 
rection to  the  upcast  shaft  lu  power  ta  awful  and  ir- 
resistible. Whatever  obstructs  its  course  is  swept  en< 
ward  like  smoke  before  the  wind.  The  stoppings  arc 
burst,  the  doors  are  shivered  to  a  thousand  pieces; 
while  the  unfortunate  miners  and  boys  who  ore  within 
its  range,  with  the  horses,  carriages,  corves,  and  coals, 
are  swept  along  with  inconceivable  velocity ;  and  when 
a  pillar  obstrocta  the  direct  course  of  the  current,  thqr 
are  dashed  agateat  it,  and  there  tie  mb>gled  in  one  cmn* 
mon  mass  of  ruin,  desolation  and  death,  as  if  they  bad 
been  blown  from  an  immense  mortar  against  a  wall ! 
Others  are  carried  di  n  t  \,,  the  shaft,  and  are  either  bu- 
ried there  amidst  the  wreck,  or  are  blown  up  and  over 
the  pit  mouth :  So  powerful  is  the  blast,  that  even  in  the 
shaft  it  frequently  t<ears  the  brattice  walls  to  pieces, 
blows  the  corves,  which  are  hanging  in  the  shaft,  as  Mgh 
into  the  air  as  the  ropes  will  allow  them}  and  not  un- 
frequently  the  ponderous  pulley  wheels  are  blown  off 
the  pit  head  frame,  and  carried  to  a  considerable  dis- 
tance in  the  midst  of  a  thick  cloud  of  coals  and  coai'dust 
brought  from  the  mine  by  the  vol i  hih  t  luption,  which 
absolutely  shakes  the  solid  mass  of  earth  that  confines  it. 
The  dust  rises  to  a  great  height,  and  sometimes  obscurea 
the  light  of  the  sun  in  the  vicinity  of  the  pit.  No  sooner 
is  this  part  of  the  catastrophe  over,  and  an  awful  silence 
produced,  than  the  back  draught  commences,  by  the  de- 
scent of  air  down  the  shaft  to  replace  the  air  of  the  mine 
as  it  cot  i  .  I  very  part  of  the  mine  is  filled  with  the 
most  deleterious  airs,  particularly  azote  and  carbonic 
acid,  the  result  of  combustion.  Those  miners,  who  were 
In  the  direct  line  of  the  explosion,  have  their  fate  quick- 
ly sealed.  Others  who  ere  not  in  the  direct  current  am 
dreadfully  burnt.  But  though  the  greater  number  of 
the  miners  arc  at  a  distance  from  either  of  these  calami- 
tics,  yci  their  fate  is  perhaps  the  most  severe.  They 
hear  the  explosion  ;  they  know  well  the  certain  conse- 
quences of  it ;  every  one  thinks  of  his  personal  safety  ; 
and  the  great  object  is  to  reach  the  pit  bottom.  Alt  the 
Bgkta  are  generally  extinguished,  and  they  have  to  pur* 
sue  their  dreary  path  in  awful  darkness^— «  darkneau 
rendered  terrible  by  the  combination  of  uncommon 
circums:  iin  c:;  Some  of  them  have  been  known  to 
make  most  providtsuiial  escapes,  after  ciamberitig  over 
fallen  roofs,  and  the  wreck  where  their  fellow  workmen 
lay  entombed ;  but  others,  deviating  from  the  direct 
course  in  the  confusion  (rfthe  scene,  wander  anxioasiy 
onward,  dreading  eveiy  moment  to  meet  the  retnralng 
pestileniisl  air.  At  last  they  fee!  its  power,  and  know*^ 
i-  7  ihr  certainty  of  their  fate,  they  ccaso  lo  Btrugeie' 
v..iii  what  is  irresistible  ;  they  resign  their  hopes;  fall 
down  in  a  reclining  posture  ;  nature  is  soon  exhausted, 
sod  they  sink  in  death  as  if  asleep!  Such  is  the  fate  of 
the  hardy  and  industrious  miners,  who  venture  their  lives 
•very  day  lor  the  cnrnfort  of  others  x  and  such)  freqnooily, 
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is  the  mbrortttttCt  which,  in  ■  moment,  comei,  like  a 

whirlwind,  upon  the  birsl  ari  an  !  iniiiini»  cniic  rii'i,  af- 
ter tilt;  iiiuM  liborioui  cxeniuhs,  jud  ylic  mosi  ur.rcrTiit- 
iHii;  .inxi  jii^  .ti-;>  of  tlic  minii'M^  en ."c rs.  Tlic  la- 
bours aiirl  phm  ul  years  are  in  an  iit^taivt  dcsirofetl. 

Sid  ami  meUncholy  a*  tl.c  accDc  described  is,  perhip* 
it  is  the  leMt  part  of  the  ra«iancholjr  picture.  Prom  the 
genenl  erraitgements  of  collieries,  it  is  found  ■  matter  of 
economy  ami  convcnioncy  to  love  the  workmen's  houses, 
where  their  famiiies  reside,  near  to  the  pits.  The  con- 
sequence ot  this  is,  that  the  insiaiit  an  cxplosio'i  t.ikrs 
place,  the  alarm  is  general,  and  the  wives  and  rchiions 
of  those  who  are  in  the  mine  rush  to  the  pil-ninuth  in  a 
Slate  of  distraction,  where  •  heart-rending  scene  takes 
plwei^a  scene  which  majr  be  imagined,  but  cannot  be 
described.  All  the  violent  effects  of  sudden  ^rief  are 
the  CMiiequence.  They  look  to  the  horriMe  pit  where 
those  who  are  most  dear  to  them  are  cnlomhcd,  and  who 
but  a  few  hours  a^o  lud  left  them  in  health  and  vigour, 
with  the  hope  of  rciuinini;  happy  Vj  their  liomcs. 

In  such  a  case  the  mining  engineers  have  a  severe 
and  an  imperious  duty  to  perform.  The  pit»  where  they 
nroitdeaoeiidt  is  either  rendered  dangerous  by  liiewrccit 
of  loose  timber  torn  aNvay  by  the  irrupiioo,  or  the  airis 
ill  a  p>!«.titcnti^l  state  ;  and,  what  is  still  more  alarming, 
part  of  the  coal  may  have  taken  fire  from  the  explosion, 
<  r  a  blower  may  be  ignited  ;  either  of  which  would  pro- 
duce repeated  and  violent  explosions  the  instant  the  gas 
accumulated  to  tliat  point  so  as  to  come  in  contact  with 
tlie  fire.  Such  •  case  is  not  unfmtuent,  and  against  this 
no  human  skill  can  guard.  Tkia  Tearful  caae^  with  the 
others  before  mentioned)  is  probably  combined.  All 
these  have  to  be  encountered  by  the  engineer  and  his  as- 
sistants.  The  hope  of  saving  some  of  the  workmen 
from  death,  and  the  ardent  entreaties  of  the  agonized  re- 
lations, place  the  eoDsiderallon  of  panonal  sMMjr  nut  tiS 
the  question. 

On  descending  to  the  bottom  of  the  pit,  it  is  perhaps 
with  great  diffieultjr  (he  mine  can  be  catered,  owing  to 
the  wreck  i  if  the  descendbig  current  of  air  is  good,  part 
of  the  wreck  is  cleared  away.  The  engineer  then  con- 
flidcrs  what  are  the  best  immediate  plans  to  pursue, 
nri%iin;  from  hjs  cxperitnre,  and  an  ac  cviratr  knowlcdf^e, 
not  only  of  the  general  situation  of  the  workings,  but  of 
the  direct  lines  of  the  aircourseSf  so  that  he  may  in  the 
shortest  time  restore  the  ventilation«  and*  if  possible,  re- 
lieve the  miners  who  may  yet  be  alive.  Having  formed 
his  plans,  he  states  thcni  to  his  a«.>.isl:iiils,  an(i  hears  any 
improvements  they  may  snj^^cst  ,  a  j^rcat  (|uantiiy  of 
prop-wood  and  brallicc  deals  are  Htrit  down,  and  they 
enter  the  mine  as  far  as  the  air  vriil  allow  them;  care 
being  taken  to  have  it  with  thi-m  every  step  as  they  pro- 
ceed, and  in  particular  before  leaving  the  shaft,  they  see 
that  the  bnltice  of  it  is  air-tight  i  br  if  any  opeidngt  ere 
in  it,  the  air  would  pest  directly  through  it  and  aacttsd 
to  the  bank. 

As  the  violence  of  the  explosion  destroys  many  of  the 
»topping«,  and  alnio'it  every  door  upon  tlie  aii -courses, 
the  whole  eircula'ion  is  laid  dead,  and  (he  fresh  air  will 
of  course  lake  the  most  direct  eonrse  through  the  first 
opening  to  the  upcast  shaft  All  these  must  be  replaced 
as  Ihc-y  proceed  forward  with  the  air ;  and  this  work  be- 
ing in  general  executed  with  astonishing  quickness,  many 
lives  are  frequently  saved. 

As  soon  as  the  ventilation  is  restored  hv  thc>,e  tempo- 
rary brattices,  the  stoppings  and  do  i:  jic  r.-pdacrfl  in  a 
substantial  manner,  and  the  workings  are  resumed  with 


all  their  fiwmer  vigour  and  activity,  as  if  no  mivfortone 

had  eve  Inp  ifiict  Fr'jtn  what  stated,  and  from  an 
inspecuti;!  u;  1  i;^.  2  Plate  CCCXCIV.  it  is  evident,  that 
tiif-  stability  of  the  main  stopping />,  is  an  important  point, 
on  which  account  it  is  counterforted  by  strong  walls  of 
atone;  end  if  stones  are  easily  procured  in  the  mine,  it  is 
of  great  servtoe  to  counterfort  as  many  of  the  stoppings 
as  can  conveniently  be  dene,  so  an  to  resist  the  exptaeive 
force  of  the  lire,  and  give  a  greater  facility  in  recovering 
the  ventilation  in  the  promptest  manner.  The  oversmen 
and  depu'its  who  arc  employed  in  this  service  shew  a 
wonderful  dexietity  in  placing  temporary  brattices. 
They  will  work  in  the  dark,  with  the  wreck  of  one  de> 
struction  around  them,  and  threatened  every  moment  to 
be  overwhelmed  in  another,  in  which  the  hope  of  savins 
n fellow-workman  from  death  gives  the  most  lively  etwr*^ 
gy  to  their  actions  ;  sod  if  they  think  that  a  bold  effort 
will  save  life,  they  will  rush  without  fear  into  the  midst 
of  pestilential  air,  and  grapple  with  death.  The  mining 
engineers  are  always  at  the  head  of  this  service,  and  as 
they,  with  their  assistants,  frequently  push  forward  in 
the  derki  they  are  exposed  t»  the  deleterious  effects  of 
the  gases,  and  it  is  no  uncommoii  thing  for  those  wha 
take  the  lead,  to  drop  down  lifeless,  while  thoae  who  are 
in  the  rear  seize  them  by  the  feet  and  draw  them  back 
into  better  air,  yet  no  sooner  are  they  re-animated,  than 
the  same  generous  impulse  acts  in  its  full  force,  and 
they  make  the  same  attempt  again  and  again,  till  nature 
is  exhausted.  Wc  need  scarcely  edd,  that  many  foil  fe 
sacrifice  to  the  ardour  of  their  generoui  exertions. 

When  it  is  ascertained  that  ore  exists  to  the  wastes, 
either  by  the  burning  of  the  small  dusty  coal  which  ties 
along  the  roads,  or  that  the  solid  coal  is  on  lire,  from  the 
ignition  of  a  blower,  the  descent  into  the  mine  is  ren- 
dered tenfold  more  hazardous,  as  a  moment's  safety  can- 
not be  depended  on  ;  for  if  the  diichar(je  of  gas  is  great, 
it  rapidly  accumulates,  and  the  instant  it  reaches  the 
place  where  the  fire  is,  an  exploston  again  takes  piane, 
■lid  that  iqieetediy  as  long  as  ibeca«Mt  mist.  There 
have  been  instances  of  this  kind  where  the  most  violent 
explosions  have  taken  place,  regularly  within  the  space 
of  an  hour,  and  continuing  to  do  so  for  thirty-six  hours, 
each  irruption  votniiin^  out  of  the  pit  mouth  like  a  vol- 
cano. In  such  cases,  no  man  dare  attempt  to  go  down, 
aa  his  iteatniclinn  would  he  inevitable.  As  the  case  is 
desperate,  desperate  remeiSes  must  be  applied,  which 
are,  either  to  moat  op  all  the  pita  and  exclude  the  air, 
or  if  this  is  not  practicable,  the  colliery  must  he  laid  in 
and  drowned,  by  allowing  the  water  below  ground  to  sc- 
cumulatr  ;  and  to  aid  the  common  growth,  the  tubbing 
in  the  shaft  is  tapped,  and  all  the  body  of  water  from 
that  quarter  sent  down :  when  the  fire  is  entinguishcdi 
the  coUienr  is  refitted  in  the  usual  manner. 

When  fire  exists  in  the  waste,  with  less  apparent  bt* 
sard  of  life,  the  mining  enginers,  with  their  assistants, 
descend  with  portable  fire-extinguishing  engines.  These 
are  placed  as  ncai  the  burning  matter  as  possible,  and 
hy  playing  upon  it,  the  fire  is  sjiccdiiy  extinguished.  It 
frequently  happens,  however,  that  although  they  see  the 
(ire  before  them,  the  state  of  the  air  prevents  them  from 
approaching  near  enough  to  allow  the  engines  to  play 
with  effect.  To  remedy  this,  Mr.  Buddie,  with  that  In- 
genuity  for  which  he  is  so  conspicuoos,  conceived,  that 
the  concussion  of  air  wliicii  is  produced  by  the  discharge 
of  ariiliirv,  n)iglu  be  effective  in  extinguishing  fire, 
which  couIlI  niit  he  approached  with  the  engines.  He 
accordingly  had  small  cannons  made,  and  by  dunging 
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tftetn  whli  powder  onljr,  mi  tpprtMching  as  nnr  the 

fire  IS  possible,  he  has  succeetlecl  in  blowing  out  flame- 
by  repeatedly  firing  ihem.  This  principle  has  been 
proposed  lately  for  cstingiilabiDg.lMMifleB  which  ere  on 
fire. 

Such  it  en  outline  of  the  tnisrortunet  incident  to  coal- 
ninee»  end  to  the  engineere  ind  worJunen  OBiplo|cd 
where  Ififlaitimwbte  air  ibouikie. 

Ih  ttic  iiiLioncr  before  described,  and  with  daily  mis- 
fortunes o(  ii  lc3»cr  or  greater  degree,  were  the  collieries 
of  Great  Britain  carried  on,  every  one  struggling;  ngainst 
the  direful  ravages  of  the  inflammable  mt ;  but  a  baf- 
fled the  skill  of  the  most  experienced  engineers,  and  all 
the  preceationi  of  tlieir  most  unwearied  diligence  and 
MMiooa  atieMieo.  The  general  queatieat  and  anxiovt 
inquiries  were,  Can  no  remedf  bedefbed  10  avert  these 
awful  calamities)  to  deliver  an  induttrious  class  of  so* 
ciety  fiom  such  cIcHolaiinji;  catastrophes?  Many  plain 
wcic  proposed,  but  ihcy  were  altogether  inappiicaljle. 
The  first  person  who  stepped  forward,  a  number  oi  years 
ago,aod  ivrote  upon  the  subject,  was  Dr.  Trotter  of  New- 
eastle.  He  pobliahed  a  pamphlet,  wherein  be  propoaed 
to  oentraliac  the  carburctied  hydrogen  as  soon  as  it  ap- 
peared in  the  mine,  by  chemical  agents.  Every  praise  la 
due  to  him,  for  his  very  luiHianc  imciiii'iiis,  anrl  earnest 
endeavour  to  rcmudy  an  evil  so  great.  But  aUhou;^h  the 
principles  he  brouf^ht  forward  were  consonant  with  sound 
philosophy,  and  were  practicable  upon  a  small  scale, 
thef  were  totally  inapplicable  tO  the  extended  workings 
of  •  coal-mine,  where  there  were  excavatiom  of  many 
bnodred  acres,  and  where  the  iiane  of  gaa  was  not  only 
incessant,  but  in  great  abundance  t  hence,  the  principle 
was  not  only  inapplicable  in  a  general  pohnt  of  view,  but 
the  expense  of  the  neutralizing  substances  must  have 
been  so  great)  even  had  the  principle  been  applicable,  as 
to  render  the  plan  altogether  out  of  the  question.  After 
Dr.  Trottev's  pamphlet,  nothing  particular  appeared  for 
jreara  upon  this  important  subject,  the  mining  engineers, 
therefore,  applied  their  whole  akill  and  energies  in  prO' 
docini;  a  circulation  by  the  meom  beliMe  inentloned,  par> 
ticularly  upon  tiie  priociplea  of  nrefacUoQ  and  ex- 

Lausiion  by  firc. 

In  some  cases,  fisli,  which  in  the  incipie:u  staj^e  of 
putrefaction,  i^ive  a  strong  ^iioisphoric  light,  had  been 
tried  to  give  light  to  the  miner  in  very  dangerous  cases ; 
and  the  light  produced  by  the  colliston  of  flint  and  steel 
was  universally  employed,  when  candies  eould)notbe 
used  without  protlucjiis;  an  cxpfoslon.  The  machine  for 
producing  this  light  is  named  a  steel  iTii.l,  which  will  be 
patticularly  noticed  afterwards.  Pliilosophcts  [lioposed 
the  various  kinds  of  pho&phoru?,  but  these  were  alto- 
gether insufTicicnt  for  the  purpose.  When  tried  in  the 
iniQcs,  tbcf  only  produced  a  most  melancholy  light,  and 
rather  tended  to  render  the  **  ttarkness  visible  :**  In  the 
mean  time  the  mines  were  extended,  and  the  melancholy 
catastrophes  constantly  increased.  At  last  an  explosion 
and  caiattroplic  took  place  at  Feliini;  colliery,  near 
Gateshead,  in  the  cuuttty  oi  Durham,  about  a  mile  and  a 
half  <!islant  from  Ncwcastk,  more  dreadful  a.id  melan- 
choly in  tbdr  consequences  than  any  which  had  ever 
taken  piece  in  the  collieries  of  Great  Britain.  This  col- 
liery was  working  with  great  vigour,  and  under  a  most 
rcf^ular  system,  both  a*  to  the  mining  operations  and 
veiitilaiioii ;  the  latter  w  as  e[Tt;ctc;!  by  a  furnace  and  alr- 
ttibo  placed  upuri  a  rise  ])it  on  elevated  ground,  south 
from  the  turnpike  road  ka  imp  to  Sunderland.  The 
depth  of  the  winning  was  above  100  fathoms  i  tweoty> 


five  acres  of  coat  had  been  excavated,  and  such  was  the 

executitJi!  of  W'ji  k,  that  from  one  pit  they  were  drawinj^ 
at  the  iatc  of  17U0  loas  of  coal  weekly.  Upon  tiic  35tli 
May,  1813,  the  night-shift  was  relieved  by  tnc  d^y-shifc 
of  miners  at  eleven  o'clock  forenoon,  one  hundred  and 
twenty-one  pers<fhs  were  in  tlie  mine,  and  had  taken  their 
aeveral  places,  when, at  half-past  eleven  o'clock,  the  gas 
fired,  and  produced  a  moat  tremendous  explosion,  which 
alarmed  all  the  neighbouring  villages.  "  The  suhter 
raneoua  fire  broke  forth  with  two  heavy  dischargees  from 
the  dip-pit,  and  these  were  instantly  fol lowed  by  one 
from  the  rise-pit.  A  slight  trembling,  us  from  an  eanh- 
quake,  was  felt  for  about  half  a  mile  around  the  colliery, 
and  the  noise  of  the  explosion,  though  dull,  was  heard  at 
from  three  u»  fotir  mites  distance.  Immense  quantities 
of  dust  and  small  coal  accompanied  these  blasts,  and  rose 
high  into  the  air,  in  the  form  of  an  inverted  cone.  The 
heaviest  part  of  tiie  cji.ctcd  matter,  such  as  corves,  wooil, 
and  .small  toal,  fell  near  iliK  pits,  but  the  du"i;,  borne  awav 
by  a  stionp  west  wirul,  fell  ri  a  continued  shower  to  the 
distance  of  a  mile  and  a  half  from  the  pit.  in  the  ad- 
joining village  of  Heworth  it  caused  a  darkness  like  that 
of  early  twilight,  and  covered  the  roads  so  thickly,  that 
the  fool-steps  of  passengers  were  imprinted  in  It.  The 
heads  of  both  shaft-frames  were  blown  ofT,  tticir  sides  set 
on  fire,  and  their  pulleys  shaHered  in  pieces.  Tmc  coal- 
dust  ejected  front  the  rise-pit  into  the  horiz'Jtital  pirtof 
ihc  ventilating  tube  was  about  three  inches  thick,  and 
soon  burnt  to  a  cinder ;  pieces of  burning  coal  driven  oiT 
the  solid  stratum  of  the  mine  were  also  blown  up  this 
shaft." 

Such  were  the  fearful  and  volcanic  effects  in  the  mine 
and  atmosphere  ;  but  wc  have  yet  to  stale  the  result  of 
the  melancholy  cata!<' 1!  ]  '  t  as  regarding  the  unfortunate 
miners.  Of  the  121  persons  in  the  mine,  at  the  lime  of 
the  explosion,  only  32  were  drawn  up  the  pit  alive;  and 
of  these,  three  died  within  a  few  hours  after  the  accident. 
Thua  were  no  less  than  93  persons  killed  in  anlnatantby 
this  desolating  peatUenec.  The  aoene  at  the  pit  mouth 
cannot  be  described. 

The  viewer,  wiih  1  =.  o  i  a mts,  instantly  descended, 
in  the  face  of  the  most  niiiiuiicat  danjjcr,  eac^cr  to  save,  if 
possible,  any  of  the  workmen  ;  but  tbc  mine  wiis  found 
to  be  on  fire,  and  they  durst  not  proceed.  In  conse- 
quence of  this  fire,  another  explosion  took  place,  and  no 
alternative  was  left  buttoshutupthepits,  and  cxiiri);tiish 
the  fire,  which  wss  sccordingly  done. '  The  pits  were, 
after  a  considerable  time,  ajriiii  opened,  but  it  was  the 
19ih  day  of  September  bcl-Mc  the  complete  ventilation 
was  nes'uted,  and  the  l;\st  of  the  bodies  of  those  who  li^iJ 
perished  was  iound ;  a  period  of  117  days  from  the  day 
on  which  the  accident  took  p!acc.  A  lu  nuie  account  of 
this  accident  was  published  by  the  Ri;v.  John  Hodgson, 
the  worthy  pastor  of  Heworth;  who,  upon  this  melan- 
choly occasion,  attetnlcil  most  assiduously,  and  performed 
the  most  painful  duties  amongst  bis  suffering  people. 
From  his  accoitnt  of  the  miaforlune,  the  partieulafs 
above  stated  arc  titkt^it. 

This  fatal  misfortune  at  Fulling  roused  the  minds  of 
everjr  one  connected  with  coal-mines,  in  order  to  find,  if 
possible,  a  remedy  for  preventing  such  catastrophes. 

It  appears  that  Dr.  William  Reid  Clanny,  of  Sunder- 
land, who,  from  his  medical  profession,  had  frequently 
to  attend  at  the  ncij^hboiirinp;  toliierics,  when  the  work- 
men were  hnrt  by  the  explosions  of  the  gas,  had,  in  the 
year  laij,  turned  his  aiteniion  to  the  construction  of  a 
lamp  which  would  burn  amongst  infiammable  air,  sbd, 


Digitized  by  Google 


398 


MINK 


tirau^  Wi  explosion  might  talie  place  in  the  lamp,  would 
not  Gontmunicat*  ilftine  to  the  external  aurrousdinf  air. 
This  be  accompliehed  bf  meant  of  an  air-tigbt  lamp 

with  a  glass  Fruni,  the  flame  of  wbicb  wai  supported  by 
blowing  air  from  a  pair  of  small  bellows  through  a  stra- 
tiim  q[  water  in  ilie  botiom  of  the  lamp,  while  the  heated 
air  passed  thionjjh  water  by  a  rccurvcil  tube  at  lop. 
By  this  process,  ilic  air  witliin  the  lamp  was  completely 
insulated  from  the  external  air;  and  it  appears  that  this 
was  tbe  first  lamp  that  ever  was  tsken  into  a  body  of  in< 
flammable  air  in  a  coal-mine  at  the  explodinig  pomtt  wtth- 
oat  producing  an  cxplorinn  of  the  anrrouooiiif  gaa.  Dr. 
Clanny  made  another  lamp  upon  an  improved  plan,  by 
introducing  into  it  the  steam  of  water  produced  frfjm  a 
gniall  vessel  at  the  tup  of  tiie  limp,  healed  by  the  flame, 
For  these  invention*  the  Doctor  twice  received  the 
thanks  of "  The  Society  for  preventing  accidents  in  Coal- 
Mines and  he  also  received  the  silrer,  and  aftcrwarda 
the  gold  medal  irom  the  Society  of  Arte  inLondioii.  Al« 
tfioufjh  these  lamps,  invented  by  Dr.  Clanny,  were  upon 
philo&ophical  principles,  displayed  much  ingenuity,  and 
were  absolutely  safety>lamps  for  mines,  yet  their  con- 
struction  prevented  them  from  being  generally  used. 
Nevertheless,  Dr.  Clanny  deserves  every  praise  for  his 
labour*  and  very  zealous  exenioos  in  the  cause  of  bo« 
•lanity.  It  appears  that  nothing  farther  was  attempted  in 
this  im)>ortant  matter,  until  the  accident  at  Felling  col- 
liery, as  before  noticed,  when  Sir  Humphry  Davy,  Mr. 
James  Stevenson,  engitwer,  Killingworih  collieiy,  New- 
castle, and  Dr.  John  Murray  of  Edinburgh,  brouglu  for- 
ward safety-lamps,  in  the  year  1816,  each  constructed 
upon  different  principles.  Sir  Humphr)'  Davy's  lamp 
vas  made  of  Hue  iron  wire  gauze,  without  any  ghsij 
that  of  Mr.  Steveoion's  was  made  of  a  strong  glwa  Cf> 
linder,  having  a  metal  plate  at  top,  and  another  at  bot« 
torn,  perforated  with  very  small  holes,  to  permit  the  air 
to  pass  to  and  from  Ihc  l.imp  ;  and  that  of  Dr.  Murray 
was  a  glass  lamp,  cx'  ralhcr  lanthorn,  to  which  good 
atmospheric  air  was  brought  by  means  ot  a  long  leather 
pipe  from  the  air-course.  Of  these.  Dr.  Murray's  lamp 
waa  not  applicable  but  in  a  very  few  casea;  the  lamp* 
of  Sir  Huinphry  Davy  and  Mr.  Stevenaon  were  both 
complete  safety-lamps  in  their  principle,  and  arc  applied 
in  practice ;  but  that  of  Sir  Humphry  Davy  is  decidedly 
the  best,  and  i "i  generally  u  .i  'l  in  (Ircal  Britain.  Having 
no  glass,  it  is  not  easily  injured,  and  suflicictit  light  for 
the  miner  passes  through  (he  wire  gauze.  To  each  of 
these  gentlemen  the  world  ia  highly  indebted,  and  in  par- 
ticular the  mining  inicfeM  of  Great  Britaini  for  their  in* 
dividual  exertions. 

Tbe  aafeiy-lamp  of  Sir  Humphry  Davy  wa*  instantly 
tried,  and  approred  of  by  Mr.  Biiditlc,  and  the  principal 
minin)?  engineers  at  Newcastle.  No  one  was  more  acal- 
ous  to  prove  its  safily,  and  introduce  it  into  the  mines, 
than  the  Rev.  John  Hoilgson,  of  Heworth,  before  men- 
tioned. He  descended  the  mines,  entered  amongst  the 
inflammable  air,  and  fully  astisficd  himself  of  its  abao- 
fuie  safety,  in  order  that  lie  might  induce  the  miner*  of 
his  parish  to  use  it,  half  of  whom  he  had  seen  so  lately 
swept  away  by  (he  dreailful  explosion  before  narrated. 

The  invendnn  of  this  lamp  has  produced  a  new  era  in 
the  coal-mining  of  Great  Bntain.  The  steel  mills  were 
very  expensive,  and  in  certain  cases  produced  explosions, 
whereas  the  safe^'lamp  can  be  carried  without  danger 
amongst  inSammable  gaa  readf  to  explode ;  and,  al- 
though (he  wire  becomes  red-hot,  an  explosion  of  the 
gas  will  take  place  inside  of  the  lamp,  without  commu- 


nicating infiammation  to  (he  external  gas.  While  w€ 
very  much  admire  the  great  ingenuity  of  the  bighljr  cc> 
lebrated  inventor,  we  are  not  lea*  aslonlslwd     ttio  nn* 

common  simplicity  of  the  construction.  For  farther 
particulars  regarding  this  important  discovery,  see  tbe 
article  -Sakett  Lamp. 

The  state  and  purity  of  the  air  in  coal-mines,  from  the 
earliest  time  of  mining,  until  the  discovery  of  the  safety- 
lamp,  were  judged  of  by  the  appearance  presented  by 
tbe  flame  or  •  candle,  and  this  test  must,  in  many  cir- 
cttmsuuieea,  be  still  naed.  When  there  is  only  a  want  of 
air,  or  the  air  is  partially  vitiated  •  small  quantity  of 
carbonic  acid,  or  by  tlic  perspiration  and  breath  of  the 
workmen,  the  candle  burns  with  a  very  dull  flame,  (ho 
tallow  ceases  ti  tc  n,f  l'.<  d  in  the  cup  formed  around  the 
wicli,  and  the  tiamc  is  gradually  extinguished.  In  this 
case,  tbe  candle  may  be  kept  burning,  by  inclining  it  less 
or  more  towards  a  horisontal  direction,  whicb  h«f  tbe 
cITect  of  melting  the  tallow  with  the  edge  of  the  flame. 
Ry  this  method  the  candle  is  kept  burning, but  ihc  waste 
is  great,  as  sonjctimcs  more  than  the  haii  o(  the  tallow 
drops  to  tbe  ground  unconsuroed  ;  an  oil  lamp  is  there- 
fore preferable  in  auch  a  case,  as  it  will  keep  bur  ning 
where  a  candle  would  be  extinguished.  When  the  car- 
bonic acid  abounds,  no  management  will  make  eithen 
tbe  candle  or  lamp  bam.  In  such  a  case,  the  nttna  ie 
unworkable,  and  roust  remain  so,  till  a  circulation  of 
good  air  is  brought  forward.  The  candles  used  by  colliers 
in  (he  mines  are  generally  small,  with  a  very  small  wick, 
as  these  are  found  to  produce  a  more  distinct  ilame  than 
candles  of  a  large  size,  with  a  thick  wick.  The  size 
gencraUy  used  it  a(  the  rate  of  30  in  (he  pound  weight; 
but  when  inflammable  air  abounds,  they  arc  not  thicker 
Ibui  t  common  black  lead  pencil,  there  being  from  40 
to  60  of  tbcm  in  the  pound. 

In  trying  the  quality  of  the  air  by  the  flame  of  a  can- 
dle, the  candle  is  trimmed  by  taking  ofl'  the  coal  or  snuff 
from  the  wick,  so  as  to  produce  a  clear,  dis^  r  t,  and 
steady  burning  flame.  If  a  candle  is  thus  prepared  and 
looked  at  in  commoa  air,  a  distinct  well  defined  cone  of 
flame  ia  seen,  of  a  fine  sky-blue  at  the  bottom  nest  tbe 
wick,  and  of  a  bright  yellow  from  thence  to  the  apex  of 
the  cone  ;  vhleh  cone  of  Rame  is  vesicular,  and  not  n 
full  body  of  burning  matter,  as  it  appears  to  tbe  eye. 
Besides  this  appearance,  (here  is  another  s'  i  riM  i  iing 
the  cone,  which  the  hri^^htness  uf  the  flame  prtvcnih  the 
eye  from  discerning.  This  may  be  seen  by  placing  one 
of  (lie  hands  expanded  as  a  screen  betwixt  the  eyes  and 
the  candle,  and  at  the  distance  of  about  an  inch,  so  that 
tbe  least  point  of  tbe  apex  of  the  jeUov  flame  be  acen 
and  no  more.  By  this  arrangement  a  aa  the  miners 
term  it,  will  he  distinctly  observed  close  to  the  apex  of 
the  yellow  flame,  from  an  eighth  to  a  quarter  of  an  inch 
in  length.  This  top  is  of  a  yellowish  brown  colour,  and 
like  a  misty  haze.  This  haze  is  not  only  seen  on  the 
top,  but  it  extends  downwards  and  surrounds  (he  flame 
fully  halfway,  about  a  twentieth  of  an  inch  in  thickness  ; 
here  it  aasamea  a  violet  colour,  which  passes  into  a  bean* 
tiful  blue  at  the  bottom  next  (he  wick.  The  leti  of  the 
state  of  the  air  in  mines,  or  "  trying  the  candk,"  as  prac- 
tised by  miners,  depsnds  entirely  upon  (he  appearance 
this  vapour  or  haze  assumes  as  to  shape  and  colour  at 
the  top  of  the  fiatnc.  'I'he  top  has  distinct  and  difl'erent 
appearances  when  burning  in  atmospheric  air,  carbonic 
acid,  azote,  or  carburctted  hydrogen,  with  many  varia- 
tion* and  modiScationa,  according  to  the  nbtmdaaee  of 
any  oftbeao  gases  or  tb^r  mixtures. 
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When  aEC'tc  or  carbonic  acid  gas  abounds,  the  top  is 
frequently  an  inc^  or  two  in  length,  of  a  decided  browa 
colour,  and  the  fiame  thoiteDs  and  bums  dimly.  If  these 
niek  abouodt  the  Banae  gWB  out,  and  the  miners  retire. 
No  tttddcD  ciustrophc  wifeo  from  tbe«e  gtMs  in  the 
ordinary  course  of  working  mines ;  it  is  the  Ctrburctiod 
hydrogen  which  requires  the  utmost  attention  tad  e{r> 
Cimnspcctiun. 

Whtn  inflammable  air  is  supposed  to  exist  in  consi- 
derable quantity,  the  miner  trims  his  candle  and  proceeds 
with  cautious  step,  holding  the  caodle  with  the  Icit  hand, 
«iid  icreeQing  the  flame  with  the  other;  this  gas  Boats 
in  the  upper  part  of  the  mine  next  the  roof,  he  holdetbe 
candle  as  low  as  he  can,  and,  keeping  his  eje  fixed  on 
the/o/k,  advances.  If  the  gas  is  in  veiy  small  quanlity, 
he  reaches  the  forehead  without  ob»ct  vmi^  any  material 
change  upon  the  top.  But,  it"  upon  advancing  as  before 
mentioned,  the  top  bGgii>»  to  elongate  and  assume  a  blu> 
iah'grey  colour,  the  miner  is  instantly  on  his  guard,  ad- 
vances with  additional  cauiion  i  and,  if  the  top  begins  to 
spire,  he  kneels  on  one  knee,  and,  holding  the  candle 
near  the  pavement,  gradually  raise  .  it  ij  i,  an!  observes 
the  change  which  takes  place  on  tlic  mp  di  ii  approaches 
the  roof.  If  the  gas  is  abundant,  the  flame  elongates 
into  a  sharp  spire,  and  at»o  the  top.  It  is  in  general 
TOCkoned  dangerous  when  the  lop  changes  from  the  blu- 
tah-^7  to  a  fine  blue  colour,  accompanied  with  minute 
lummoua  point  a,  which  pass  rapidly  upwards  through 
the  flame  and  top.  When  the  symptoms  are  very  evi- 
dently dang^erous,  a  sudden  movement  of  the  hands  or 
body  is  liable  to  ptoducc  ignition;  the  experienced 
miner,  in  this  case,  slowly  and  cautiously  lowers  his  can- 
dle to  the  pavement,  and  then,  lurking  round,  makes  liis 
retreat  slowly,  ur  slips  up  his  hand  and  extinguishes  the 
flame.  If  the  miner  ventures  too  far,  and  approaches 
the  body  of  gas  at  the  espkdlog  ini»tare»  the  top  rapid- 
ly elongates,  and  the  flame  of  the  candle  risea  hi  a  sharp 
spire,  several  inches  in  length,  when  in  an  instant  the 
v  hole  surrounding  ga&  is  in  a  blase,  an  explosion  ensues, 
and  the  extent  of  the  destnicUve  mvnget  depend*  upon 
the  quantity  of  the  gas. 

This  "  tffflHg  the  candle"  requires  caution,  and  great 
experience,  particularly  in  not  advancing  too  far  with 
strong  igniting  symptoms  upon  the  flame,  where  the 
Kves  of  so  many  men,  and  the  prosperity  of  the  colliery, 
are  at  stake.  No  precise  rule  can  be  laid  down  which 
may  be  universally  depended  upon;  all  that  can  be 
stated  here  are  general  facts.  Almost  every  colliery, 
after  having  been  wrought  for  some  time,  gives  a  pecu- 
liar top  to  the  candle  i  so  that  while  in  ,one  collierjr  an 
expfosioo  will  take  place  with  a  top  less  than  ao  inch 
long,  in  another  colliery  the  top  will  be  two  inches  loi^, 
and  the  air  considerably  under  the  igniting  point.  These 
diffc  rences  depend  upon  several  circumstances.  If  the 
gas  has  not  run  through  a  long  course  of  ventilation,  and 
is  free  from  mixtures  of  air,  it  wiil  ignite  with  a  very 
short  top;  while,  on  the  other  hand,  the  gas  which  has 
ran  through  a  ventilation  of  30  or  30  miles,  will  bear  a 
long  top  without  tho  least  danger*  From  this  it  is  evi- 
dent, that  a  well-tried  experience,  and  thorough  practi- 
cal knowledge,  can  be  thr  r  U  iruides  in  these  cases. 

Formerly,  when  the  a.i  ui  d.  colliery  was  at  the  ex- 
ploding; point,  and  no  thorough  ventilation  could  be  pro- 
duced, it  became  necessary  to  carry  forward  the  colliery 
by  means  of  other  light  than  that  of  a  lamp  or  candle. 
This  was  effected  bj  the  collision  of  flint  and  ateel|  pro- 
dncod  bj  u  faMtnuMOt  mmd  m  fl«ol  mill.  It  k  coi» 


jjoseil  of  a  small  frame  of  iron  with  a  wheel  and  pinion, 
which  produce  a  quick  motion  of  a  disk  of  &tcel  placed 
vertically,  against  the  periphery  of  which  a  piece  of  flint 
is  held.  This  machine  produced  sufficient  light  to  guide 
the  miner  in  his  operations  ;  but  It  was  vety  expensive, 
as  cverjr  workouo  required  •  person  named  a  miller,  to 
give  him  light.  This  light  was  safe  in  eemparison  with 
that  of  the  canflte,  when  the  air  was  daii^^crous;  yei,  in 
particular  cases,  explosions  have  taken  place  from  it; 
and  althovii^h  the  steel  mill  is  now  happily  superceded 
by  the  safety  lamp,  the  trial  of  the  candle  must  in  many 
caiicsbe  resorted  to,  particularly  in  sudden  emergencies, 
arising  from  the  inflammable  air  coming  suddenly  off 
while  a  colliery  is  working  with  candles,  and  judp^ed 
perfectly  safe.  It  is  for  this  reason  the  detailed  ac  mt 
is  given,  such  test  being  lessor  more  resorted  t'  i:  many 
collieries  every  day,  though  it  ought  never  to  be  tried 
in  dangerous  cases  on  any  account  whatever,  except 
from  absolute  necessity,  as  safety  lamps  can  be  Used 
with  great  expedition,  uid  with  the  moat  complete  seeu^ 
rity.  Previous  to  the  invention  of  the  lamp,  the  whole 
mines  of  extensive  collieries  have  been  carried  on  with 
no  other  light  but  that  produced  by  steam  mills,  as  no 
candle  could  be  taken  into  the  mi.  cs  without  producing 
an  explosion.  'I'nis  mode  of  working  the  mines  was  at- 
tended with  an  uncommon  expence,  great  inconvcniency, 
and  imminent  danger.  This  shews  also  the  high  value 
of  the  safety  lampin  an  economical  point  of  view. 

Having  stated,  in  the  precedii^  part  of  this  treatise, 
the  manner  of  working  coals  to  the  rise  of  the  engine-pit 
sliaft,  we  have  now  to  state  the  plans  which  have  been 
adopted  for  working  coals  a  dippmg  of,  and  deeper  than 
the  cnginc-|)ii  bottom.  This  has  become  an  important 
point  to  colliery  operations,  and  has  been  greatly  improv- 
ed within  these  last  twenty  years. 

In  the  earljr  periods  of  coal-mining,  and  when  the  run- 
ning of  day-levela  and  amking  of  pits  were  attended  with 
great  loss  of  time,  and  uti- oiinnon  cxpcncc,  the  working 
of  coals  under  dip  of  the  liay-lovel  and  engine  pit  bottom 
was  a  common  operation.  The  first  plan  resorted  to, 
wast  running  a  downset  mine  in  the  coal,  and  carrying  the 
water  either  out  in  pails  by  men,  or  by  placing  mwt 
across  the  mine  of  about  a  loot  or  fifteen  incbea  deep,  at 
regular  di^aocea,  ao  that  the  water  waa  laved  with 
scoops  from  the  dip-head,  and  from  dam  to  iam^  uotU  it 
reached  the  pit  bottom,  or  day-level. 

The  next  improvement  was  to  raise  the  water  hf 
means  of  sloping  hand-pumps  from  one  dam  to  anotbery 
which  slope-pumps  had  long  wind-bores  corresponding 
to  the  dip  of  the  coal  and  range  of  the  atooospheric  prca« 
aorot  with  several  valves  to  retain  the  water  in  the  wind- 
bores  in  case  of  leakage  when  the  pumps  were  not  go« 
iog,or  pumps  were  placed  in  small  pitSj  and  the  water 
carried  in  spouts  from  the  top  of  one  pump  to  the  bot- 
tom of  the  next,  until  it  reached  the  eiii;iiic-pit,  or  day- 
IcvlI  liiis  last  pl.in  was  imi)roved  by  laying  a  work- 
ing barrel  with  a  long  wjnd-borc  at  the  bottom  of  the 
downset  mine,  having  a  smooth  rod  working  through  a 
collar,  at  tbe  top  of  ilie  working  barrel.  At  one  aide  of 
which,  near  the  top,  a  kneed  pipe  is  attached,  and  from 
it  pipes  are  carried  to  the  poirit  of  (!elivcry,  cither  at  the 
engint-pit  bouom,  or  day. level,  as  represented  in  Fiate 
CCCXCI'V^  Fi);.  3  The  spears  are  wrought  sometimes 
by  rodit  cutuiected  with  the  machinery  at  the  surface,  in 
which  case,  if  the  spears  are  of  great  length,  thejr  are  - 
dlber  auspended  from  awing  or  pendulum  rods,  or  move 
cnificiion  nUen.  But  nsto*  ncUon  «f  the  spearsi  run* 
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tiing  with  great  velocity  iV.e  fi;:I  lcn;:;th  of  the  engine 
stroke,  vei7  soon  tore  every  iini\'^  !u  picctSi  the  motion 
or  the  spears  below  ground  is  reduced  from  6  or  8  feet, 
the  atroke  of  the  engine,  to  about  is  inchea}  lod  tbe 
■peed  in  the  pomp  m  produced  bjr  the  cenieiln|r  of  • 
beam,  and  tbe  au»ehmeiit  of  the  speftra  to  it,  aa  repre- 
sented in  Plate  CCCXCIV.  Fig.  4.  wbere  a  ist  tbe  work* 
in^;  b:irrtl,  b  ilic  beam  centered  a(  c,  having  an  arc  head 
and  mariingalc  sinkinij-clsatn.  The  spears  d  are  at- 
tached by  astron^r  bnli,  which  [usses  through  ihc  beam  ; 
and  there  are  several  boles,  by  means  of  which  the  stroke 
in  the  pumps  em  be  made  loiigor  or  thorter,  aa  necesai- 
ty  may  requite.  A  strMW  iron  qvadraiM,  or  wheel, at 
the  pit  bottom,  regulates  the  movement  of  the  spear*. 
In  level  free  coali,  these  pumps  can  br  wrought  by  n 
watei  w  iiccl  placed  near  the  bottom  of  the  pii  ;  whiih 
wheel  is  moved  by  water  desccndiiii;  the  shaft,  and  is 
discharged  by  the  day  level.  We  have  also  seen  a  wa- 
ter-«iieel  naed  in  the  same  maimer^  where  the  engine 
liad  greait  caanittiid  of  tbo  water;  aod  tbe  wbeol  waa 
moTcd  either  bf  water  descending  from  the  tides  of  tbe 

pit,  01"  by  water  first  pumped  up  by  the  engine,  arid  al- 
lowed to  discharge  from  the  side  of  the  punips  upon  the 
wheel,  'l  lie  coals  were  brought  up  also  hy  ttie  same 
means.  When  water  is  very  inconsiderabte  m  these 
mider-dip  works,  it  is  raised  sometimes  by  a  common 
foroM  eaBNict  ancb  aa  it  oaed  for  extingoiabing  fires, 
but  oT a  small  else ;  or  bf  fcrctng  pumps,  wrought  by 
one  or  two  men,  with  a  Ry-wlieel  and  pinion,  the  shaft 
bating  two  cranks,  which  work  two  small  reciprocating 
iron  bcuns  connected  with  two  pump  barrels.  These 
machines  have  a  nphcrical  air-ve!i^cl  att.irhcd,  in  order 
to  keep  tiie  water  in  constant  flow,  which  is  a  great  re- 
liaf  to  tbe  workmen,  as  they  have  not  tbe  via  biertie  to 
orercomo  crerf  atroko  or  Nvolution  of  the  fly-wheel. 

Bot  Uw  greaiott  bmpfwomeDt  for  working  oiider'dip 
coal  baa  been  brought  forward  by  the  NewcaKlo  en* 
ginccrs.  Their  plan  is,  to  rtm  u  mine  a  dipping  of  the 
engine-pit  in  such  direction  of  the  dip  as  msy  be  most 
suitable  ;  and  both  water  and  coals  arc  brought  up  the 
riac  of  the  coal  by  means  of  higlt  pi«.s»ure  engines, 
wkich  work  with  a  power  of  from  SO  to  SO  pounds  opoD 
tlw  tqiMre  inch.  Tlteae  macbinca  are  quite  under  com- 
mand, and  at  much  power  it  produced  in  little  space, 
they  are  tbe  mo^t  j  pplir  i' Ir  for  under-ground  »uik. 
An  excavation  is  inadc  ior  uictt,  n.  the  strata  above  llic 
tual,  and  the  air  used  for  the  fi  imcl  undir  the  boiler, 
is  the  returned  air  alter  ventilating  the  mines,  the  smoko 
is  coi^luctt-d  in  a  room  or  board  to  the  rise,  until  it  it 
discharged  into  the  upcast  shaft,  where  it  quickly  ritei 
to  the  pK  top.  In  the  dip  mine  a  doable  train  road  b 
laid,  so  that  while  a  number  of  loaded  corves  are  as- 
sending,  an  equal  number  of  empty  ones  are  descending  ; 
and  alilioDRh  this  imprnvemrnt  has  only  been  brought 
forward  within  these  few  ycar!>,  under  dip  workings  have 
been  already  executed  very  nearly  an  English  mile  un- 
der-dip  of  the  engine-pit  bottom,  by  means  of  three  of 
'  theso  high  pressure  enginoa  placed  at  equal  distaocet 
in  thetinder-dip  mine.  Hence  we  conclude,  that  ttiero 
Is  nc  limitation  totbis  mode  of  working  ;  and  in  place 
of  contemplating  the  sinking  of  pits  nf  excessive  dt  pih 
iipo;i  the  dip  of  the  coal,  at  an  altnnsi  over  » ht  Itninj; 
CMpencc,  wc  are  of  opinion  that  mucii  of  the  «ndcr-di[) 
cotfl  will  ROW  be  wrought  by  means  of  the  present  cn- 
gino  pita.  These  great  improvements  in  coal-mining 
are  to  bo  teen  in  foil  action  in  .tbe  Newcnstic  dbtrict, 
where  coali  are  not  only  wioogkt  uitder  dip,  and  nndor 


the  liver  Tync,  but  v  br  rc  in  an  engine-pit  of  1 15  fiithoros 
in  depili  coals  are  now  working  under  dip  of  the  engine 
pit  bottom  above   1600  yards,  and  fully  80  fathonis  of 
perpendicular  depth  more  than  tbo  bottom  of  ibcpit. 
There  are  instancec,  where  coals  may  be  thtta  wrougkt 
from  tbo  dead  crop  and  a  dipping,  by  means  ofmachinery 
placed  at  the  crop,  without  cross  cutting  the  strata  by  a 
pit,  which  in  many  situatiotts  would  be  a  great  saving,  ' 
wbere  ihe  water  and  sand  beds  render  it  very  difficult 
to  pass  ibrouj^h,  and  where  the  expencc  is  great, atnount- 
io^  to  above  ^100  per  fatbom.    We  sec  no  physical 
Objection  to  the  carrying  on  of  tkis  system  of  under-dip  - 
working  almost  to  any  OKtapt,  ^ovidad  tbe  air  can  taov 
circulated  in  abundance ;  snd  we  think  this  can  be  ac-  ' 
complished  equally  well  In  this  system  as  hy  Ihc  other. 

Besides  these  plans  of  working  under-dip  coals,  there 
are  several  others  in  common  practice. 

ll  an  engine-pit  is  sunk  to  a  particular  coal,  found  at 
any  given  depth,  all  the  other  coals  of  the  coal  field,  both 
above  and  below  tke  coal  sunk  to,  can  be  drained  and 
wrought  to  the  same  depth,  by  driving  a  level  eroti', 
cut  mine,  both  to  the  dip  and  rise,  until  all  the  coals  arc 
inlersecied,  as  rcpicsentcd  in  Piste  CCCXCIV.  Fig.  5.  ■ 
whfie  .-\  is  the  enj^ine-pit  boltoni  reaching  ihc  coal  a; 
and  d,  c,  J,  tf,^|  coals  lyin),'^  above  the  coal  a;  the  coals  . 
which  lie  below  it  g-,  />,  i;  X-  is  the  iorehead  of  the  cross-  ' 
cot  mine  intersecting  all  tbo  lower  coals ;  and  /  the  oihe^' 
forehead  of  tbe  mine  interaacping  all  tbe  upper  coals. 

At)  at^ruionn!  breast  of  coals,  as  in  the  above  castf, 
may  be  obtuincd,  by  sinking  the  engine-pit  deeper,  and 
runiiiiig  level  cross-cut  mines,  as  above  mentioiu  > I  flat 
this  !>i  i>i !«  f  rn^^U  ■xr.jniplislicd,  if  the  water  is  heavy 
in  li  '  1  li  I  I  ,  :  c  plan  is,  to  connect  the  wind- 
bore  oi  tne  lower  act  of  pumps  with  a  kneed  pipe,  sod 
make  a  lodgment  for  tbo  water  in  the  coal  to  the  dip  of 
tbo  en^na-pit  bottom ;  to  tbe  dip  hand  of  which  tail  ptpea 
are  hid  from  the  kneed  pipe,  as  repreientod  In  Plate 
CCCXCIV  Fig.  6.  whcrr  it  r  l.nec  of  the  pipes  rests 
oil  a  strong  buiiton.  By  thu  ji^aii  nu  water  descends  the 
slnili  while  sinking.  The  additional  depth  is  represent- 
ed by  tbe  dolled  lines  i  and  the  double  borizonul  doited 
lines  Rprosent  the  croas>cot  mioea  for  tbo  coala  «  dip* 
ping. 

Another  plan  of  working  a  eeal  under  dip  of  tbe  en- 
pine-pit  bottom,  is  by  rricans  of  what  is  teimed  an  in- 
veiled  syphon,  known  also  liy  the  name  of  a  drowned  or 
blind  level,  as  lepiesented  in  Fij;.  7.  w  here  A  is  an  en- 
gine-pit sunk  to  the  coal  B,  and  C  is  a  coal  10  fathoms 
deeper,  and  dipping  1  in  13.  The  pit  is  sunk  to  the 
coal  Cf  and  a  mine  is  ruu  in  tbst  cOal  a  dipping  to  tbo 
distance  of  190  bthoms  to  the  point  D.  TUi  distance 
is  found  by  multiplying  the  distance  betwixt  tbo  two 
coals  by  the  dip,  viz.  10x13=130.  While  the  mine  CD 
is  driving,  a  similar  mine  is  driven  iri  the  roii!  B  itnmo- 
diaiely  above,  and  in  the  direction  of  the  mme  CD  to  the 
point  E,  above  the  forehead  D.  From  E  to  D  a  blind 
pit  is  sunk,  or  one  or  more  boresare  put  down,  by  which 
all  the  wster  found  in  tbe  coal  from  B  to  E  descends, 
BO  that  when  the  water  risaa  to  the  top  of  the  blind  pit 
at  E,  it  discharges  into  the  engine-pit  sump  at  C.  By 
this  operation,  a  new  breast  of  coal  is  laid  dry,  of  ISO 
fatlH'msin  breadth,  and  the  whole  length  of  the  coal-field. 
The  same  effeci  would  have  been  obtained,  by  vtn  iiinjj 
a  stone  mine,  or  cross-cut  in  the  direction  of  Ihe  doited 
line  CE  ;  But  the  first  operation , being  in  coal,  the  ex- 
penco  is  almoat  nothing  in  comparison  with  what  the 
ereia^ut  nnne  woold  coat;  Mid  if  a  greater  breaat  ef 
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coal  was  Meemtfi  imder>dip  0|>entiaM  wtnM  com-  the  rao(  nd  tlititB  ut»  the  workings  altogether.  Thb 

mence  »t  E,  and  the  water  thereof  b«  delivered  into  tV;C  misfonunc    is    generally   rectified    by  dining  mines 

blind  pit.    This  second  portion  of  Hnder-dip  coal  woi^ld  throu^U  the  creep  lo  the  airhole  coal  wall,  and  then 

require  to  have  pumps  from  F- a-dippiiig,  and  these  could  opening  up  the  works  anew.    From  the  iin'irovcd  sys- 

bc  wrought  by  anj  of  the  plans  before  mentioned.  tein  of  mining  introduced  at  Newcastle,  the  pillars  in 

J^MtbcrnieUlodof  gunin^  under«dip  coal,  where  pits  the  creep  are  frequently  wrought  by  taking  away  the 

mt  not  deep  or  vmy  ttpensive,  is  to  nin  »  miiM  in  the  upheaved  pavement.   This  ofitmam  ba«  been  greatly 

coel  to  wf  distance  «-dipping,  ai  from  C  to  F ;  iheo  fcdliuited  amee  the  mtroduciion  of  the  safety  lamps, 

to  begin  a  pit  H  v.-.r-n  the  surface,  so  as  to  be  directly  The  only  effectual  plan  for  prcvcntini-  creeps,  is  to 

above  the  forehead  F.    As  soon  as  the  pit  is  secured  t®  work  the  mines  willi  narrow  boardsi  and  very  large 

the  t  I  k  hcM)  r  hrou(;h  the  alluvial  cover,  a  bore  is  pui  pillarh,  whichit  DO  loilt  tt  all  the  |NUin  Cao  be  gOtOttt 

dotm  to  the  mine  at  F }  by  this  means  all  the  water  found  afterwards. 

in  the  pit  descends  throtigh  the  bore,  and  ascends  the  A  cruah  it  produced  in  general  by  the  |Hllm  being 

nfaie  to  the  bottom  of  the  engine- pit  at  C;  by  thia  nte-  left  too  imelt  to  resiat  ibe  weight  oi  the  enparlneum* 

thod  the  ph  {«  eank  to  the  depth  G,  without  bdngtrou-  bent  strata  {  or  it  is  produced  sometimes  where  the 

bled  with  vratcr.    G  bein$;  on  a  level  with  C)  the  water  pillars  arc  abundantly  strong,  but  where  the  strata  in 

or  growth  of  the  pit  mun  then  either  be  drawn  up  the  the  roof  are  very  soft,  and  composed  of  argillaceous 

pit  n  or  the  pit  A,  until  the  pit  H  is  sunk  to  the  coal  at  earth  or  tire-clay  ;  this  kind  of  roof  bi  eaks  a)onj»  the 

F.    A  set  of  pipes  is  then  laid  along  the  pavement  of  side  of  the  pillars,  and  tails  down,  after  which  the 

the  coal  from  C  toF,  and  carried  up  from  the  pit-bot-  fire-clay  above  the  heads  of  the  pillars  crumbles,  from 

torn  a  few  feet  higher  than  G  (  there  a  trough  is  placed  the  pressure  and  exposure  to  the  air,  and  a  crush  en> 

on  the  top  of  them.   A  set  of  pumps,  of  a  diameter  cor*  sues.  Crushes  are  prevented  by  keeptng  the  pUlars 

responding  to  the  growth  of  the  water,  is  placed  from  large ;  and  where  the  roofs  are  bad,  the  boards  must 

the  pump  at  F  to  the  height  of  the  trough  at  G  ;  and  be  very  narrow.   When  a  crush  commences,  it  is  al- 

the  pump-spears  are  connected  with  the  coal-drawing  most  impossible  to  prevent  it  overrunning  all  the  work, 

engine  at  the  mouth  of  the  pit.   Hence  all  the  growth  except  it  ia  resisted  by  a  barrier  of  coal,  or  by  stronger 

of  water  in  the  pit  is  conducted  into  the  trough  upon  the  pillars  in  another  district  of  the  work.    In  wastes  of 

top  of  the  pipes,  and  into  it  also  the  water  from  the  verj  great  extent)  the  progreas  of  a  cnub  is  some* 

pumps  is  delivered.    The  water,  by  its  own  gravity,  as-  limes  stopped  bf  cutting  OUl  a  Une  of  piltars  betwUt 

eends  the  pipes  from  F  to  tlie  eogine«pit  bottom  at  C,  the  erush  and  tlic  wall-nees,  so  that  when  tlie  crtiaii 

where  it  !s  drawn  to  the  surface  by  the  main  engine.  comes  to  the  void,  the  superincumbent  strata  break 

The  foregoing  plans  for  working  under-dip  coals,  are  down  from  the  waste  to  the  surface.    WhcD  n  m.^h 

such  as  are  in  general  practice.   Of  these  plans  there  overruns  the  whole  work,  the  siiperincutnLiciiL  uuau 

are  many  modificdiions.  and  comhinationsitnauilthepar*  breakover  at  the  wall- face  a.    When   this  happens, 

tictilar  situation  of  a  colliery.  thr'  works  have  to  be  opened  up  anew,  by  cutting  roads 

In  proscctltfalg  the  workings  of  under-dip  coals,  it  re-  and   making  air-courses  thtOHgli  the  crushed  wasiA, 

quires  caution  not  to  cany  tte  rooips  or  boards  through  When  ereepa  and  crushes  are  extensive,  they  derange 

upon  the  level  or  dip-head  mine  of  the  first  winning,  as  the  wliole  economy  of  the  work,  by  destroyini^  all  the  ^ 

in  this  case  all  the  wati  i  c  f  'hat  winning  would  descend  roads  and  air-courses  ;  and  the  rc-est:;'  li-'  iiieni  of  the 

to  theunder-dip  wotks,  aiid  drown  them,    'i  his  caution  works  is  attended  with  uncommon  Ik  /liu',  ]id)our.  and 

is  particularly  lu  '  t  -s^i  v  when    approaching  the  dip-  expense.    The  unproved  plan  "f  wo;  l.  i  i:  'l:c  Tnlucs  in 

head  levels  f:f  a  level  free  coal;  for,  if  not  attended  pannel-work,  as  brought  into  practice  by  Mr.  Buddie,  is 

to,  the  water  of  the  level  free  coal,  in  place  of  gomg  out^  highly  beneficial  in  preventing  creeps  0|r  ^rushest  and  if 

by  the  day  level,  would  so  down  upon  the  engine  a-dip>  they  do  take  place  in  one  psnnel  of  Work»  the  psnnel- 

ping,  and  overpower  it}  in  all  such  cases,  strong  berriers  walls  w;t  as  oomptcte  barriers  sgdott  their  extending 

of  coel  ought  to  be  left  upon  the  dlp-<Nde  of  the  dip-bead  to  the  oilier  pannels. 

levels,  not  only  to  keep  the  water  op,  but  to  resist  any  When  the  pillars  of  a  cnlii  ly  are  to  be  wrought  by 

crush  or  sit  in  the  coal,  which  WOnld  have  the  effset  <n  taking  a  part  of  eve  17  pillar,  it  someliiiii:s  hnppcii^ 

letting  down  the  wale r  also.  that  the  remaining  portions  of  the  pillais  resiiit  the 

In  the  working  of  coal-mines,  serious  interruptions  weight  of  the  superincumbent  strata  for  s  consideiyble 

occasiooally  take  place,  even  with  every  precaution  in  time.   In  this  case  thoro  have  been  iostancea  of  the 

tim  Dienagenwnt  Tbaae  iaiomqptiona  wn,  chiefly^  weak  pillar*,  giving  way  in  a  moment,  without  warning, 

1st,  Creeps.  and  forcing  the  air  of  the  waste  up  the  shafts  wI-Ji  ii- 

Sd,  Crushes,  thrusts, or  sits.  conceivable  force;  a  case  attended  with  imminent  dan- 

3d,  The  coal  taking  fire,  ger  to  the  workmen. 

4th,  Water  in  extra  quantity.                    ^  Coal-mines  take  fire  either  from  explosions  of  in- 

A  creep  is  occaaoned  from  the  pavement  being  very  flammable  air,  or  spontaneMis  ignition,  occasioned  by 

S0&,  and  the  pillars  of  small  area,  so  that  they  aink  the  decompodlion  at  pyrites  amongst  the  rubbish  of 

into  the  parement,  and  produce  a  movement  in  all  the  the  mine.  The  method  adopted  tot  extinguishing  such 

BliperlnewnhOM  Sttala.   If  enee  the  creep  begins,  it  is  fire,  when  occasioned  by  inflammable  air,  has  been  al- 

xlmoet  fmpesslble  to  prevent  it  overruniring  all  the  ready  mentioned,  when  treating  of  ventilation.    In  coals 

vfoilii        If  :hr  nofi   pavement  is  thin,  ii  will  only  liable  to  spontaneous  ignition,  the  effectual  plan  of  pre- 

iieiivc  up  a  lutlc,  arM  no  great  injury  will  arise  to  the  vention  is,  to  allow  none  of  the  small  coal  and  rubbish 

works;  but  jf  iiie  ]  iiljs  avo  very  weak,  thiy  arc  lia-  to  remain  in  the  wastes ;  but  if  this  cannot  be  done,  the 

ble  to  give  way,  and  produce  a  crush.   When  the  old  wastes  sboald  be  insulsted  from  the  new  works,  by 

noft  pnvemett  is  of  considerable  thicknea8»  the  piltara  bmldings  betwixt  the  surrounding  pillars,  to  prevent  the 

•iaii  varrnraek,  intil  the  upheaTad  ptTeiQaat  meets  acceaa  of  «ir  to  the  rubbish.   When  wastes  ceniainiBf 
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tbk  kiod  of  rabbith  take  fireio  toy  omtklmUe  extenty 

the  application  of  water  ha-s  very  lilllc  effect ;  for  though 
It  may  in  some  dcgnrc  extinguish  the  fire  at  that  pat  ti- 
cular  spot)  it  greatly  ptomotcs  ignition  amongst  the  atl- 
jotning  rubbish]  by  bringing  on  a  utorc  rapid  decompo* 
sition  of  the  pyrites.  The  remedy  in  common  practice 
IS,  to  build  ofT  tb«  burning  ««su  with  air-light  walls,  and 
prevent  all  access  of  sir.  Though  these  remedies  ge« 
ncrally  prevent  the  fire  from  spreading  fiirtber,  a  very 
slow  combustion  frequcHily  goes  on  for  msny  years  in 
tlic  ignited  wastes.  There  have  been  instances  of  this 
kind  of  fire  continuing  fur  near  a  century.  When  coals 
vhich  are  free  of  pyrites  take  fire  by  accident,  if  they 
cannot  be  cxtinguiabed  by  any  of  the  methods  before 
mentkmed,  the  kst  retort  is,  to  allow  the  wastes  to  fill 
with  water  until  tke  fire  is  extinguished.  This  method 
cannot  be.  applied  In  coals  liable  to  spontaneous  ignition, 
for  ns  ioon  a»  the  water  is  drawn  from  the  wastes,  this 
igniti:;;i  would  uke  place  itirough  the  whole  extent  of 
the  w  orks. 

In  prosecuting  the  workings  of  a  colliery,  the  ordi' 
nary  growth  of  water  which  is  pumped  up  by  the  en- 
■ineyls  aometiinea  auddenljr  increased  from  fissures  in 
the  strata  communicating  with  great  bodies  of  water. 

Such  a(!cIitiotial  feeders  are  mcusuretl  as  to  quantity 
every  day,  in  on:;:r  to  find  if  they  abate  or  not.  If  they 
do  not  abate,  nml  ilie  cnjfme  is  unable  to  draw  this  addi- 
tional quantity,  more  ii»cluaery  must  be  put  on  to  kee  p 
the  mine  dry;  but  if  this  cannot  be  edfected,  st^d  tiie 

Sowth  of  water  be  so  great  as  to  threaten  the  ruin  of 
b  colUeiy,  this  extra  growth  is  frequently  kept  back  by 
placing  strong  dams  of  wood  in  the  mines  leudini;  to  the 
district  from  whence  the  water  i-isues.  This  may  he 
done  whtic  there  is  a  vtrong  harrier  wall,  and  a  few 
narrow  mines  through  it ;  but  it  is  altogether  imprac- 
ticable along  an  extended  line  of  pillars.  These  dams 
are  made  of  very  dry  fir  logs,  about  ux  feet  in  length« 
•acli  log  being  dressed  smooth  and  square  witli  a  plane. 
\A.  scat  IS  cut  in  the  mine,  where  tlie  dam  will  lie  most 
hctUf^t  ^lic  inner  head  next  the  water  being  wider  than 
the  otnCr  end.  In  order  the  more  cPTectuany  to  resist 
the  pressure^  eacli  log  is  dressed  to  this  bevel,  and  the 
sole  of  the  dam  is  laid  with  a  bed  of  oakum  before  the 
logs  arc  laid  down,  a  strong  cast  iron  pipe,  of  sizesuffi* 
«ent  to  let  a  mftfi  pass  through,  is  placed  in  the  daot) 
which  pipe  is  of  a  conical  shape*  the  wide  end  being  to* 
wards  the  inside,  the  whole  space  is  then  filled  up  with 
logs.  The  outer  and  inner  !ie;u!s  of  the  dam  arc  then 
wedged  in  a  regular  maniicr,  in  11:, p^r.^Hcl  to  the 
joints  of  the  logs,  witli  very  thindty  fir  M  ctlt^cs,  and  that 
until  no  more  wedges  can  be  driven.  The  men  tor 
wedging  the  inner  head,  pass  and  repass  through  the 
iron  pipe  ;  and  the  last  thetei  when  tlie  wedging  is 
completed,  draws  after  htmawocMlcn  plnr;.  which  shot* 
Dp  the  irrn  pipe,  and  prevents  the  watei  (rorn  passing 
thioujjh.  This  plug  ia  longer  tiiaii  tlie  ihim,  so  that  a 
piece  of  it  projects  bc^-ond  the  lower  end,  l)y  which  it  is 
drawn  ti^ht  into  thepipCf  and  then  matic  perfectly  tight 
bj  wedging.  If  more  damt  than  one  have  to  be  put  in, 
the  Im  i^po  ia  mdy  necessary  for  the  dam  which  is  to 
be  hst  wedged.  Dsms  of  this  kind  irill  resist  almost 
any  pressure  of  water ;  but  if  the  roof  or  pavement  is 
bad,  particularly  the  latter,  there  hsve  becu  int>taoce»  of 
the  water,  fiom  its  excessive  pressure,  passing  through 
the  strata  under  the  dam,  and  blowing  up  the  pavement 
at  the  lower  end  of  it,  by  which  the  colliery  has  been  io- 

stamlf  roiocd,  umI  the  lives  of  the  mra  put  in  inauoeot 


hsnrds  the  miie  aeddent  ia  fiable  to  happen  by  the 
water  passing  under  the  barrier  walls,  or  bursting  it 
where  thin.    It  is  not  found  expedient,  where  there  is 

^rcat  prcsbiirc,  to  form  these  dams  in  the  hoitds  or 
rooms,  the  width  being  too  great :  mines  of  about  six 
feet  wide  arc  preferred.  Water  has,  by  this  plan,  been 
kept  back  under  a  preasure  of  ISO  fathoms.  Plate 
CCCXCIV.  Fig.  9.  represents  the  plan  of  a  dam  in  « 
narrow  mine,  for  resisting  a  great  pressure.  Fig.  10. 
represents  a  plan  of  a  dam  placed  in  a  room  or  board, 
where  the  pressure  is  much  less. 

In  esses  where  the  communication  from  an  extra 
feeder  of  water  to  the  engine  pit-bottom,  is  through  a 
staple  or  blind  pit,  auch  water  is  prevented  from  de< 
aceiiding  to  the  workings,  either  by  a  very  strong  wa« 
ter-tight  scaffoldini^,  made  of  limber,  supported  by  dia- 
gonal stays  from  the  sides  of  th«  pit  below,  or  a  stone 
arch  may  be  tlirown  in  the  pit,  and  covered  with  a  thick, 
moating  of  clay  ;  these  are  generally  placed  at  a  bed  of 
the  strata  which  is  impervious  to  water. 

In  collieries  where  water  is  thuH  kept  back  with  so 
heavy  ■  pressure,  the  greatest  caution  Is  required  in 
conducting  tht-  adjolnii'):;  workings,  in  not  approtcblnf; 
too  near,  the  tlungei  being  so  imminently  great. 

The  workinf;  of  niincs  of  limestone  and  ironstone  is 
conducted  on  the  same  priticiplcs  as  those  of  coal.  The 
greater  part  of  tl^e  limestones  of  Great  Britain  are 
wrought  open  c.im,  siniibr  to  a  freestone  quarry :  When 
they  are  wroii(;ht  under  cover,  it  is  always  irtthpOIt  Mid 
Stall  i  and,  if  the  roOf  is  good,  the  pillars  are  tery  amdl, 
and  the  mines  very  wide.  The  general  system  of  work* 
in!>  U  tlie  same  as  that  of  coal  on  the  simplest  fi>rm,ilttle 
aitcntion  Ijcinj;  reriuired  for  ventilation. 

Ironst.ine  is  sometimes  wrought  open-cast;  and  in 
hill  districts  where  it  abounds,  as  in  Wales,  the  plan  of 
damming  and  husshing  is  employed,  that  is,  collections 
of  water  are  made  above  the  opcn*cssts,  and  the  water 
from  above  la  allowed  to  pass  through  them,  whiek 
carries  down  both  the  ironstone  and  the  argillaceoua 
clay  in  which  it  is  embedded ;  when  the  \vater  ceases  to 
run,  the  ironstone  is  gathircd  at  the  bottom  of  the 
slope.  When  irorotonc  i»  found  in  the  strata  immediate- 
ly above  a  coal,  the  practice  is,  to  work  the  coal  fu  st, 
if  in  the  post  and  stall  system;  afterwards  to  take  down 
the  roofs  of  the  rooms  and  thirlings,  and  pick  out  the 
ironstone.  In  this  way  none  of  the  irooatone  above  the 
pillan  of  coal  can  be  got ;  but  if  the  common  roof- 
stone  comes  down  in  t;reat  qmntit)-,  the  was'cs  can  he 
so  built  up  as  to  allow  the  pillars  of  coal  find  the 
ironstone  above  ihem  to  be  takpn  away.  IionstonLS  in 
the  roof  of  coals  sometimes  rc  rider  the  coal  easily 
wrought  in  the  Shropshire  style,  hmh  the  coal  and  iron- 
stone being  wrought  at  once,  while  the  voof-stooes  filt 
up  the  sraste,  and  serve  as  gohbitig,  so  that  none  of  the 
coal  is  required  for  that  purpose.  Much  ironstone  is 
wrought  in  the  solids,  tlut  is,  .■ilnsply  as  an  iruusiujic 
mine,  and  as  the  iionstoMC  is  in  bards  and  balls  of  a 
few  itiches  thick,  much  of  the  argillaceous  schistus  in 
which  it  Is  embedded  has  to  be  wrought,  in  order  to 

i(ive  the  men  room.  In  this  case  the  Shropshire  style 
s  nniversaily  adopted ;  but  ss  the  Ironstone  taken  one 
bears  so  small  a  ])ropoition  to  the  waste  which  is  Hjrmed, 
a  great  jiart  of  the  waste  stuff  has  to  be  broUL;ht  cut  of 
the  mine  to  tlic  surface,  there  rot  bcin^  stow.\jj;:;  fnr  it 
below,  this  stuff  covers  so  much  ground,  that  it  forms 
a  great  objection  to  the  working  of  ironstone  under 
nlaaUe  laoit.  When  it  happens  thttt «  «onl  is  irorking' 
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in  the  post  and  sull  tjrateni)  a  hw  firtlioms  either  aliova 
or  below  tbe  iroostene  mioei  a  CfoaaMsat  nine  ia  aene> 
times  run  fron  the  ironstone  workings  to  those  oT  tbe 

cr\,'.  :  -i^rough  this  cross-cut  the  wa«e  stufT  is  carried, 
and  slowed  up  betwixt  the  coal  pillars,  by  which  means 
the  greater  part  of  il)c  pillars  cascasilf  be  wrottgbt  out, 
which  is  a  great  advantage. 

Tbe  moat  extensive  colUcrka  in  Great  Britain  are 
wrottgU  for  aea  sah^  and  are  ftequeptly  aiinated  at  the 
distance  of  sereral  miles  from  tbe  place  of  shipping, 
to  wliii.h  the  cojls  are  con  iuricd  in  waggons  upon  cast- 
iron  lail-ways.  \\"aggoii'>  oi"  vsiious  dimensions  have 
been  adopted,  coiiluiiiiiig  IVom  lOcwt,  to  2  ions.  Wlien 
the  waggons  contain  a  great  weight,  tbe  rails  require 
to  ba  very  strong,  and  arc  of  course  expensive.  From 
IS  to  30  cwt.  is  perhaps  tba  most  suitable  for  colliery 
ZBil-ways  in  general.  WKea  tbe  declination  from  the 
co!!i;;'y  to  il;e  sliipping  place  is  moderate,  one  horse 
caii  take  down  8  wugf^otis  at  a  time,  each  waggon  con- 
taining a  ton  weiLjlii  of  coals,  and  return  with  the  empty 
ones.  Where  great  declivities  occur,  inclined  plane 
tMcUnea  are  used,  by  which  the  full  waggons,  in  de- 
aeendiogt  pall  up  tbe  einpty  ones;  if  steep  ascents  occur 
betwixt  tbe  coUierf  and  (he  shipping  plac^  tbe  wanm 
are  taken  up  by  means  of  a  stesm«engine  placed  at  the 
top  of  the  bank.  Thia  is  attended  with  considerable  eaira 
expense,  and  it  is  only  at  collieries  where  a  great  quan- 
tity of  coal  is  to  be  vended  tliat  this  expense  can  be 
repaid.  Upon  some  ruil-ways,  high  pressure  travelling 
epiriiies  bare  been  adopted  for  taking  down  the  coals, 
aiiaWltb  veiy  great  cifcct,  particularly  by  Mr.  James 
Stevenson,  eneutear  at  KilUngworlh  coUieij,  New. 
castle,  and  by  Mr.  Blenkensop  at  Lrceds.  Tbe  former 
has  made  great  improvements,  both  in  the  constructioti 
of  the  engines  and  ruil-ways.  By  Mr.  Blenkensop's 
plan,  teeth  arc  cast  oil  tlic  side  of  the  rail,  by  which 
tneaas,  with  a  toothed  wheel,  the  engine  can  draw  the 
waggaaa  tip  a  declivity  of  considerable  bteepness.  One 
odT  ttow  engines  can  draw  from  30  to  50  tfloa  at  a  time. 
For  the  partioalar  constmction  of  rsil-ways  and  travel' 

lire  er  ::nr5,  src  the  article  RaiI.-ww. 

The  jiiviiiiiig  of  great  coal  into  sep..j  dit  kinds,  term- 
ed great  coal,  chews,  and  small  coal,  is  a  very  bad 
system :  the  best  mode  for  the  mine  master  and  cuq- 
aumer  is,  to  have  only  two  kinds,  rix.  household  coal 
end  culm;  the  household  coals  beioK  composed  of  large 
coals,  and  of  a  siie  downwarda  to  nout  an  inch,  sepa> 
ra^c  1  fi  r  m  the  culm  hj  a  harp,  or  by  a  riddle,  which  is 
|iiclti  uuic.  This  correct  practice  is  to  be  seen  in  all  the 
coiiieries  of  the  Glasgow  district  in  Scotland  ;  by  it  tlie 
greatest  economy  is  produced,  not  only  in  respect  of  the 
coal,  in  a  given  area,  producing  the  greatest  quantity  of 
markatable  coals ;  but  the  open  burning  coals,  when  free 
ftem  eohn*  are  tbe  best  fitted  for  every  general  purpose; 
whereas  the  culm  can  be  afibrded  at  a  very  cheap  rate 
for  steam-engines,  limc-buming,  salt,  and  brick-mak- 
ing, it  being  well  known  that  when  culm  is  mixed  with 
the  round  coal,  it  retards  the  burning  in  an  uncommon 
degree.  The  great  coal  system,  where  three  sixes  are 
made»  ia  attended  with  much  kaa  of  coal,  and  grcatljr 
eahancea  the  prioe  of  what  is  termed  great  coals,  these 
being  generally  30  per  cent,  dearer  than  the  chews, 
while,  at  the  same  time,  they  must  be  broken  down  t» 
the  sixe  of  chews  by  the  consumer,  before  they  can  be 
put  into  the  fire.  This  shews  how  very  detrimental  tlus 
.ayatem  is. 

At  NewcastlOi  where  tbe  coals  are  of  »  ricli  cakbg 


qoalitf}  and  where  every  panicle  of  then  Is  t^  equal 
value,  a  very  had  sjslen  has  been  introduced,  of  sepa- 
rating the  smaller  part  of  tlie  coal  from  the  other, 

by  means  of  screens  or  harps.  The  small  coal  forma 
excellent  smithy  coal,  very  fit  for  glass-making,  and  in* 
deed  fur  :ilinoit  any  \)ur;iQsc.  'I'his  separation  of  the 
small  coal  arose  from  the  violent  competition  of  the 
coal  owt^ers  la  the  London  market,  in  order  to  g^ve  the 
coals  a  better  appearance.  The  avstem  was  very  easily 
introduced,  but  it  has  now  extended  to  such  a  degree, 
that  it  seems  to  carry  ruin  with  it  as  to  the  economy 
of  the  coal-fields  in  thu  north  of  England,  for  the  fine 
coals  thus  scp.iratc;!  cainiot  be  sold  ;  the  consequence  is, 
that  at  every  colliery  they  accumuidte  to  such  a  degree, 
that  thef  are  either  atlowsd  to  take  Grc  by  spontaneous 
ignition,  or  are  aeiuallf  set  on  fire  in  order  to  clear  the 
ground  of  them.  It  is  the  burning  of  this  hind  of  coal 
which  astonishes  all  strangers  who  approach  Vewcasttc 
at  night,  from  the  innumerable  bright  bhzcs  seen  in 
ever)'  direction.  The  waste  and  destruction  of  coal  by 
this  system  has  extended  now  to  such  an  uncommon 
degree,  that  it  is  estimated  that,  upon  the  coilieries  of 
the  two  rivers  Tjne  and  Wear,  not  less  than  500,000 
tons,  or  rather  more  than  half  a  nillieo  of  tens,  are 
thus  destroyed  every  year.  This  is  a  lamentable  waste 
of  our  coal  mines,  and  the  cause  of  deep  regret, 
not  only  to  those  concerned  in  the  mines,  but  to  every 
one  who  vicvvs  the  evil  in  its  proper  light;  particularly 
wlien  it  is  considered,  that  the  mines  at  Newcastle  have 
now  reached  the  depth  of  200  fathoms,  and  that  the 
capital  required  for  one  colliery  establishment  amounts 
irom  SOfiOOt.  to  100,000/.  The  coal-fields  of  Great 
Britain  sre,  no  doubt,  of  great  extent,  and  the  quantity 
of  coal  remaining  to  be  wrought  almost  beyond  calcu- 
laiioi)  i  but  they  hare  a  limit,  and  are  exhaustible.  Al- 
though the  coal-fields  arc  indeed  of  great  extent,  the 
increased  depth  of  the  Newcastle  pits,  and  the  immense 
capitals  now  required  for  coUierj  eiteUiaiimetus,  de- 
nranairate  in  the  clearest  manner,  tha^  aa  to  thu  dla* 
trict^  its  very  wonderful  roagadne  of  the  finest  coal  io 
the  world  is  quickly  exhausting,  and  cannot  now  be 
wrought  but  at  greatly  increased  expenses.  The  pro- 
portion of  coal  thi:3  wilfully  destroyed  by  fire  each  year, 
is  estimated  lo  be  from  a  sixth  to  a  seventh  of  the  whole 
annual  output  of  coals  in  that  district. 

This  destruction  of  coals  la  a  direct,  irretrievable  m- 
tlonai  loss ;  for  it  most  be  allowed,  by  any  one  who  con* 
templates  the  energies  and  physical  powers  of  Great 
Britain,  compared  with  those  of  the  other  empires  and 
kingdoms  of  the  world,  that  it  is  the  abundance  and 
cheapness  of  its  coals,  with  its  innumerable  si  earn -en- 
gines, which  constitute  one  prominent  point  of  its  ener- 
^es  and  powers,  and,  as  a  manufacturiiM;  conntij,  giro 
Its  comparativelf  limited  population  an  emetlve  strength, 
far  beyond  any  nation  in  (he  world.  Without  coals 
there  could  be  no  steam-engines;  and  the  steam-en- 
gines in  Great  Britain  do  the  work  of  many  millions 
of  people.  If,  in  idea,  we  abstract  the  cheap  coals 
and  steam-engines  from  our  manufacturing  establish- 
nenis,  our  superioritjr  aa  a  manufocturing  countrf 
wooM  cease;  and  if  we  lose  tUa  superiofi^,  it  ia  bot 
too  evident  to  any  parson  of  observation,  that  we  would 
sink  instantly  from  the  very  high  point  of  the  political 
scale  to  which  wc  have  attained  amoogst  the  nations  of 
the  world.  From  this  view,  the  high  importance  of 
the  coal-mines  of  Great  Britain  may  be  estimated  both 
in  a  civil  and  political  point  of  view  {  ani^  therefore, 
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whatever  system  tends  to  waste  so  valuable  a  commo- 
dity is  greaily  to  be  rc^rcucd.  Those  who,  by  lUcir 
industry  and  aucntion,  bring  forward  plans  by  which 
any  given  area  of  coal  produces  the  highest  propor- 
tion of  marketabie  coals,  do  the  comrouoUj  »  very 

?reat  serrice,  tnd  they  deserve  well  of  their  eoontry. 
t  is  by  the  moderate  price  of  eoels  and  the  steam-en- 
gines, that  Great  Britain,  as  a  manufacturing  country, 
can  produce  its  manufactures  at  a  more  moderate  rate 
than  any  other  natiotit  althongh  the  waj;;es  i>aid  for 
manual  labour  at  the  nianufactorics,  are  at  least  three 
limes  more  then  whet  is  paid  f«r  labour  in  other  parts  of 
tte  troiM.  Id  short,  the  prosperity  of  Great  Briuin  ha% 
Id  a  freet  4eei«By  hoen  meioteineil  by  the  abundance 
end  ckfpntM  of  m  c  ' 


all  human  view,  must  depend  upon  this  puiut  of  ccono* 
my.  \N'hatcvcr  tends  to  enhance  the  price  of  cuais, 
tends  to  injure  Great  Britain  in  iis  vital  priociplc-».  The 
government  has,  at  various  times,  proposed  on  excite 
uittm  ceofe  attkefiU  mmtiA,  a  proposiiioii  which  has  el* 
muf  beeo  vSgorooelj  end  effecniiUy  oppoeed.  It  mitet 
be  very  evident  to  any  one  who  considers  the  tkubject, 
that  a  more  impolhic  tax  could  scarcely  be  devised, 
particularly  wlien  wc  compare  Uv.  iii  i^tionof  Great 
Britain,  as  a  maiaifacturin^  country,  wuh  lUe  other  na- 
tions of  the  world  :  I'he  efTcL  ta  of  such  a  tax  would  be 
immedietc  ruin  to  the  whole  meouGwturiog  iMerestiand 
eooMquently  to  the  i 


COlb  1  and  Ita  future  prosperity,  to      Emtun  in  p. 343.  col.  1.  line  9.  from  top,  fi>r  Uui*h  lead  Umk. 


MINERAL  WATERS. 


Waters  are  divided  into  different  classes,  according 
to  the  source  from  which  they  arc  derived,  as,  Rain, 
Snow,  and  liati  water,  Spritiy;  ant]  River  water,  Well 
irater,  and  the  water  of  Lakes  and  Ponds.  The  first  of 
these  is  the  purest,  particularly  if  it  be  collected  at  a 
distance  from  town,  and  some  time  after  a  sliower  baa 
conUnticd.  It  contahw  air  and  carbonic  acid»  carbonate 
and  moriate  of  lime ;  but  the  quantity  of  these  is  to  amdl 
that  rain  and  snow  water  may  b^:  u  nl  for  many  ef  tlM 
purposes  for  which  di»tilled  water  u.  employed. 

The  other  waters  contain  some  of  the  soluble  sub- 
Stances  over  ui  hich  they  pass.  The  qviaJitity  of  foreign 
matter  in  these  is  in  general  not  great}  Ikikc  they  are 
sufficiently  pure  for  domestic  purpoaea. 

The  water  of  iome  springs,  however,  ofteflT  contains 
a  considerable  quantity  of  forei^;n  ingredients,  whicli 
impiirt  to  it  particuliir  piopci-tics.  Waters  of  this  kitul 
are  called  mmrrat  ^vatcrn.  Besides  these,  there  are 
some  waters  called  al»o  mineral,  which  have  very  little 
Jbreign  matter,  such  as  the  waters  of  Matlock  and  Mal- 
vern* Thaaci  howetrar,  strictly  speakiagiarenot  mioeial 
waters. 

Mineral  waters  occur  in  diftercnt  parts  of  the  globe, 
differing  in  the  Ingredients  which  iliey  contain,  according 
to  the  channel  over  which  they  have  flowed;  besides 
this,  they  also  differ  in  their  temperature.  Most  of  them 
are  of  the  same  tempeiature  with  the  surrounding  me- 
dium «  occasiooallyt  however*  they  are  warmer,  and,  in 
aoaae  rare  inataneea,  they  are  at  a  boiling  beat 

Though  the  attention  of  mao  was  early  directed  to 
these  waters,  particularly  from  their  medicinal  effects, 
it  was  not  till  about  the  end  of  the  17th  centuiy,  that 
any  chemical  investigation  uf  ihcni  was  undertaken. 

BovLF.,  in  1663,  seems  to  have  been  the  first  who 
cioploycd  teats  to  dettcl  the  substances  contained  in  mi* 
neral  waters.  To  these  there  were  various  additions 
anade  by  Ooc&oai  by  HiKnns,  and  again  by  Botlb  m 
I67B.  In  IT07,  GaerrROT  pointed  out  the  method  of 
pr  ■!  nrihu;  the  solid  ihi;re(Uents  hy  evaptiratinn  ;  and  in 
172:'),  BouLDUc  employed  alcohol  as  the  means  of  scpa- 
Taiiiij;  ihf  s.iline  substances  from  ihcir  solution  in  the 
water.  At  this  time  carl>onic  acid,  an  ingredient  to 
in  ttlnatal  watarsi  and  which  ia  the  agent  by 


which  many  of  the  other  substances  are  rendered  soluble, 
was  tiot  known.  After  tlic  d  s  ;,vtry  of  tliis  ^:i»eoas 
fluid  by  Dr.  Black,  the  labours  of  chemists  were  direct- 
ed to  mineral  waters,  more  particularly  after  the  publl* 
cation  of  the  essay  of  BaacMAH  in  1778.  Sincn  tlieD» 
numerous  mineral  waters  have  baan  aubjectad  to  analysiat 
faf  BtaoKi  KLAnrnTSi  WMntntat  Foubobot,  and 
nthers}  the  resnh  of  whose  labours,  and  the  different 
methods  of  analysis  used  by  thetn,  weie  published  in  tlic 
Works  of  K.IHWA.N  and  !^Ai  MOERS,io  18(X>.  Of  late.  Dr. 
Muiinw  has  brought  forward  a  new  view  of  the  com- 
position of  these  fluids,  which  threatens  to  overturn  the 
results  of  the  experimcnta  of  ibraier  chemists,  end 
which  baa  induced  him  to  propoee  a  method  of  analysis) 
more  simple  tban  those  generally  (btlowed. 

The  examination  of  mineral  waters,  is  perli.^ps  one  of 
the  most  difficult  pursuits  of  the  chemist.  It  ret|uircs 
an  intimate  knowledge  of  the  i^uio  i  <)l  Hinlies  on  each 
other,  and  the  utmost  nicety  in  the  manipuiation;  the 
quantity  of  matter  on  which  he  has  to  operate  being  80 
minute.  In  the  analyaia  of  these  fluids*  the  various  pro- 
Ceases  recommended  eboold  bo  triad  and  compared, 
and,  if  necessary,  repeated  till  they  agree  in  their  results. 

The  exantination  of  a  mineral  water  may  be  divided 
into  two  parts;  Ui,  The  investigation  of  the  physical 
qualities  of  the  water,  with  an  account  of  the  surround- 
ing objects;  Sd,  The  chemical  ana|yala nf  IhO Ittldf 
aa  to  asnartam  iu  component  pans. 

or  M»  Myefeal  QwrtMm  ^tk9  Waur^  Vt* 

Before  proceeding  to  the  clicmic.il  ii  \  >  -.ti-ation  of  a 
mineral  water,  it  is  necessary  ui  ascertain  the  source  from 
which  it  is  derived,  ih<  [  ju  re  of  the  substances  over 
which  it  has  pasaedy  and  of  the  soil  where  it  haa  ita  exit. 
We  roust  likawiM  ailaiid  to  any  manor  whkb  may  b« 
depoaited  from  it.  Its  taste,  odour,  colour,  and  temp«nt- 
ture,  must  be  observed,  and  the  quantity  of  it  dtschai^ 
ed  in  a  j^iven  time,  and  the  rapidity  with  which  it 
Sows,  must  likewise  be  noticed.  This  exaroinaiioo  of 
the  water  ought  to  be  performed  at  different  times  of 
the  day,  and  in  different  seaaons*  both  before  and  alter 
n^H  aa  the  i}nandty  of  the  fluid  ifiicbarg«d«  awl  of 


*  like  Editor  has  keen  indebted  for  the  pr«c«du»g  vslualtlG  Aiuclc  ua  Kqxu  .Muu  to  Koljeit  fiaid,  Esq.  f.XL.  S.B. 
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course  its  properties,  vary  according  to  the  stale  of  the 
wtMbtt.  Bf  tbe  koovlwtg*  thus  acquired,  mum  la* 
tonmadfta  my  b«  guiMd  «Ub  respea  to  the  mture  «f 
the  water,  and  of  the  •ubetaiMes  which  ere  eenteioed  m 
it;  thus  the  odoor  and  the  taete  point  oet  vhetkar  it  be 
suiphuicous  or  contain  iroo,  audits  ■jperUiDgiadkailM 
ihe  presence  of  an  aciial  lluid. 

Havinj;  ntade  ihc^e  observations,  the  next  atep^it.le 
freceed  to  tbe  chemical  investigation  of  the  fluid* 

The  substances  found  to  mineral  waters  may  be  di- 
vided into  tbe  gaseous  duidsi  the  acids,  ihc  alkalies,  the 
eartiis,  and  tbe  compound  salts. 

I.  Atmotfiherie  air  is  coutained  in  aJmoM  ell  nuneral 
Vetera,  the  quantity  however  is  not  greatt  ee  ^ 
exeeedt  the  ^th  of  the  voluiae  of  the  tmiaff*  It 
firtt  pdnted  out  Id  tboee  fliiidaby  Bitr.  Bojrie. 

2  Oxygen  ga»  was  found  in  mineral  waters  by  Scbeclc. 
It  exists  in  small  quantity,  and  is  never  cootaioed  in 
the  same  water  with  iolplMmiied  b^drOfMI  Off  the  COdft* 
pouuds  ot  iron. 

3.  M'Urogen  gat  was  deteoMd  fa  the  Bath  watera  by 
Dr.  PrkaUey,  in  Buxton  veian  bf  Or.  Peeneot  in 
tiiaee  of  Harrowgate  by  Ur.  Gam^,  aod  In  tboee  of 

Ixirainglon  Prioi^  Ijv  Di.  LarnVje. 

4.  Carbonic  acid  is  a  vt-ry  coiainoij  iinji-etlierit  in  mirjc- 
ral  waters;  ii  was  first  discovered  by  Or.  Brownrigi: 
in  those  of  Pyrmoot.  its  quantity  varies  coMiderably, 
thoBgh  in  general  it  seldom  moeada  that  ef.ihe  water. 
iLccotding  to  UjggiDa»  bovafcrb  100  oiifaie  iochea  of 
.Fynbeot  water  eeniwtt  ICO^  audi  acovRttBg  to  Wee> 
trumb,  DO  Icaa  than  187  cubic  iachea  of  cerboak  ecid. 

5.  Benuk  odd  has  been  found  id  some  of  the  lakes 
of  Italy,  though,  in  the  waters  in  which  it  has  been  ob- 
served, it  in  general  cx'im  in  a  »ute  ui  combmatioo. 

6.  Sui/ihureoin  acid  has  been  detected  Jd  aoowof  tto 
.  waters  ot  Itsly  near  volcanoes. 

7.  Sulphuretted  hydrogen  is  a  very  common  iBfM* 
dieot  in  aunerai  waters  It  waa  first  discoferedlatben 
bfScbeole. 

8.  Soda  is  iV.v.  only  i'';i'i  which  has  been  found,  in  its 
free  state,  ui  nuncraJ  waters.    According  to  Dr.  Black 

iU  exiiie  in  the  weien  of  Qeyaer  and  R]riti»i  in  Ice- 
ikod. 

9.  JJme  also,  in  its  pure  sUMii  ia  ndd  hj  «MM  dM> 
i^Djati  toeaJst  in  aioerai  weim. 

to.  9mea  exists  in  the  watera  of  Geyser,  and  In  nanf 

otbcrs  It  was  generally  supposed  that  the  earth  was 
he  111  u)  ^uliitinn  b|  suda;  this  however  docs  not  seem  to 
be  (he  Ldic,  as  ;Lc  <.  uankity  of  alkali  in  the  Wi 
tauiiDg  silica  is  so  triflingt 

Nitric,  carbooict  attlpMliCh^  and  muriatic  acidai 

•  aolpliwretied  kydiegani  am  nw|neniijr  fiMind  in 
ral  waters,  ia  union  with  poieaea  and  soda,  with 

.  and  magnesia,  and  with  the  oxide  of  iron.  Baryta,  alu- 
mina, and  the  oxide  of  copper,  have  also  been  fouud  in 
combination  v^t  ri  some  of  the  abave^meotioaed  acids, 
though  le&s  frequently  thai)  the  other  bases.  Sub> 
borate  soda  has  likewise  been  detected  io  the  lakes 

,    Thibet  and  Pcraisi  these  waters,  hoveveri  dennt  be> 
lawr  to  tboee  properly  called  mineral  vatera. 
Tlie  mkrutn  are  rarely  found  in  mineral  waters. 

II.  Mtrate  iff  fiottuto  has  been  detected  in  some  of 
those  in  Huii({ary,  and  in  the  Sdit  springs  in  Germany. 

19.  JYifrfue     iim  wm  first  diacorerctl  to  exist  in 


water  by  Or.  Home.  II  is  is  fiHWd  also in.iODBn  sprioge 
in  tbe  l>e«eru  of  Arabia. 

The  corAeiHUee  are  perhaps  the  most  frequent  «f  the 
Componod  ealts  contained  in  mineral  waters. 

IS.  Ot^»Httie  of  f\oia»aa  has  sometimes,  though  rare- 
ly,  betii  lound.    When  present,  it  is  in  small  quantity. 

14.  Carbonate  qf  soda  is  a  much  more  abundant  pro- 
duction,  being  cuniiiined  in  a  great  many  waters. 

1 5.  Carbonate  oj  amawoia  ia  seldom  detected. 

16.  Carbonate  i\f  lime,  iawion  with  an  excess  of  car» 
booict  ia  perhape  the  meet  common  ingredieot  in  mineral 
waters,  few  waters  existing  wUbont  it.  looo  parts  of 
w.ilcr  by  wiij^-ht,  when  ihcy  contain  8  of  cjiljoiiic  acid, 
can  uissuUc  '2  >jj  L ji  b<.>iiate  ot  Ume.  As  tliu  quantity  of 
water  increase  i>  tlic  carbonic  acid  necessary  to  hold  the 
carbonate  ol  liinc  in  solution  becomes  smaller.  What* 
ever  be  ilie  quantity  of  carbonic  acid  in  water,  it  is  able 
Io  Ijold  the  catboaete  of  liaae  in  soiutioiH  provided  the 
eeihonic  eoid  exceed  the  weight  of  the  Ume. 

17.  Carbonate  qf  magnetia  is  frequently  fjund  in 
mineral  waters,  also  held  in  solution  by  an  ci^cui^a  of 
Acid. 

18.  Carbonate  (jf  aiumifuif  according  to  Wcstrumb, 
exists  10  tbe  waters  of  Weinberg  and  Pyrmont ;  it  is 
donbtfttl,  howet er,  if  this  be  tbe  aiate  of  combinatioB  of 
tbe  alnmiHu 

19.  Carbonate  of  iron  is  often  contained  in  mineral 
waters.  When  irou  u  present  in  water,  it  ia  almost 
always  iij  ui.iLiu  with  carbonic  acid;  the  carbonate  [ 
ticid  in  soluiion  by  an  excesa  of  acid. 

The  «ii4^*s<ce  .am  nnt  an  fraqneotlj  firaml  an  the  cir- 
booatcs. 

So.  Su^a)att  qf  soda,  howetrer,  often  occurs. 
St.  Su^ihau  ^  MMBonie  has  been  detected  in  aom» 
springs  near  soicanees. 
22.  Suifihate  ^  Anc  ia  n  oommon  ingredient  in  inine> 

ral  Waters. 

23  Sulfihatc  cj' magnctia  frequently  exists.  It  is  con- 
tained in  the  waters  oi  li^paum;  hence  the  name  of  the 
salt  Ep&om  Salu 

S4.  St^itkate  ^  iron  is  often  fituad  in  watera  in  tlie 
nrighbotirhood  of  rolcaooea.  It  has  also  been  detected 
in  other  waters,  as  in  those  of  Horlcy  Green  by  Or. 
Garnet,  and  in  tbe  waters  of  Dcnmaik  by  Bergman. 

25.  Sulphate  x^f  cofifi-r  li  a  very  rare  production  in 
mineral  waters.  It  t!>  tuund  only  in  tliose  which  issixe 
from  copper  niiues. 

The  muriatea  are  very  frequently  obeerved  in  walen. 
M.  Mirlait  ^fMaaa^  hotvever,  rarely  eststa* 
27.  Muriate     «ad'et  on  the  couiratyi  is  fbond  Ia  al> 
most  all  niineral  watera. 

38.  Muriate  ^  ammmila  ba»  been  detected  In  aooM 
lakes  in  lt«iy. 

39.  Murta$a  ^tae  and  aiHrfttfe    magtuata  am  oAot 


Sa  Mtrtate  ^  Aaryte  and  asavlal*  ^  elasiiitte,  it  Is 
said,  exist  in  some  waters,  (hey  are  however  very  rare  - 
the  former  has  been  detected  by  Withering,  the  latter 
by  Bergman. 

31.  Muriate  ctf  m%ngarvtt*  is  found  in  some  waters^ 
According  to  Lanibc  it  is  contained  in  those  of  \ 
too  Prion, ana  Ur.  Scudamom  has  Ibiiod  ii  io  theii 
of  Tonbridge  wells. 

33.  iS^i^-eadttontf  qf 
some  wateis. 

33  Hyin-^^iffkiifitt  ^f9m      Hwinh  milft  wirt* 

ia  them. 
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It  nut  ib«  here  reiBuked,  that  the  wdti  iii«BthiiMd 

above,  as  cxistinc^  in  niiin.iul  waters,  arc  those  wliicli 
have  bctti  ;)i(ji;i:ied  by  tlic  evaporation  of  the  iluid, 
litiKC  ihlLi  1  iDg,  tliat  t!)Oie  deposited  by  evaporation 
aic  tlic  t>4lis  which  the  water  conluucd.  Other  views 
arc,  i.uwever,  entertained  with  respect  to  the  state  of 
cowbipaUop  of  the  adds  wd  bMM|  wbklb  comctt 
will  make  the  aaltt  different  from  thoaa  ataiad. 

HlsIiJcs  the  substances  enumerated,  minaral  waters 
coDlaiii  auiiiiu.1  and  vegtlallc  bujies;  these,  however, 
are  probably  accidental. 

From  the  above  statement,  it  would  appear  that  a 
nuoeral  water  contains  ao  immense  variety  of  ingre- 
dients; ihisi  howeveri  ia  not  the  caae.  A  aaiiMnl  water 
aeldoaa  coataiu  above  S  or  10  «f  theae  rubataacce }  in- 
deed  it  rarely  happens  that  the  number  is  ao  great.  In 
general  it  does  not  exceed  6.  The  substancea  most 
commonly  found  arc,  free  carbonic  acid  and  sulphuret- 
ted hydrogco,  carbonates  of  soda,  lime,  magnesia  and 
iron,  aulphates  and  muriates  of  soda,  lime  and  niagnc- 
aia.  Owing  to  the  waters  containing  some  of  these  in- 
gredients,  white  the  others  are  wanting,  or  in  small 
qnantitjr,  thqr  have  been  divided  into  duTerent  clasaeii 
Mid  named  aceordinf  to  thraobMuica  whkh  imparts  to 
them  t'li  ir  ;i-irticu!ar  properties. 

Jlmerjl  waters  arc  divided  into  four  cUsses,  the  act- 
dulou*,  the  tulfthurcoiis,  tiie  ckalybi  air,  and  the  taline, 

AcidtUatu  waura  are  those  wliich  contain  carbonic 
acid  in  ita  free  ataMtt  or  in  combination  in  exceaa  with 
a  base.  Theae  watara  are  eaaUy  diaiioguiabed  by  their 
slightly  acid  taatef  and  hf  their  sparkUBg  when  poured 
from  one  vessel  to  another;  both  cf  which  propertiea 
they  lose,  when  exposed  to  the  uir  for  a  length  ot  time, 
or  by  boiling,  licsidcs  carbonic  acid,  they  almost  al- 
ways contain  muriate  of  soda,  and  some  uf  the  earthy 
carbonates ;  it  is  the  free  carbonic  acid,  hoWOfei^  llltt 
inparta  to  them  their  particular  propertiea. 

TkeJWowltg  ntble  eJlaw*  <ia  cva^MMftf  ilarr*  ^  «  Godm  ^  tke  firtHef/ttI  Mlmrat  Wmttn. 


Ai^fkAtirMtit  fMUerv  are  thoaa  wincti  eontna  atilphu- 

retted  hy:!r;)',;ai.  These  arc  very  easily  diitinguisfied 
by  their  uduui,  an  l  by  their  rendering  a  solution  of  a 
fl.i  i  (ii  lead  black,  i  i  causing  a  piece  of  silver,  when 
immersed  in  tlicm,  to  acquire  a  dark  colour,  besides 
sulphuretted  hydrogen,  they  in  general  contain  alkalina 
and  earthy  aulphatea  and  mnriataa.  The  aniphureooa 
watera  may  be  attbiBTidad  inte  two  kinda;  iat,  Those 
which  have  sulphuretted  hydrogen  in  its  free  state: 
'2i\,  'I'iiosc  in  which  it  cxist:>  in  union  wiih  an  alikaii  or 
an  earth. 

Chal^litaie  water*  »re  those  which  have  iron  as  an 
ingredient.  These  are  kixiwn  by  their  peculiar  taste, 
and  by  their  becoMiog  black  wbaa  mived  with  an  ipfii' 
uon  of  nutgalla.  The  chalybeate  waiera  are  of  diffimot 
kinds ;  sometimes  the  iron  is  combined  with  aulpharic 
acid,  more  frequently  it  is  in  anion  with  carbooio  acid  ; 
i)us  may  be  just  in  sut1^i:ient  quantity  to  bold  the  iron 
ia  solution,  or  it  may  be  in  excess,  in  which  case,  be- 
sides chalybeate,  the  water  possesses  acid  properties, 
forming  what  is  called  an  audulous  chalybeate  water. 

BMie  water*  are  those  which  contain  the  aalinc  in- 
■reittawa  ganaraUy  found  to  mineral  waterof  but  which 
nave  not  carbonie  acid  In  eiieeaa,  and  are  free  Trom  aul- 

p'ii; retted  hydrogen  and  iron,  or  cuntain  tiicni  in  v-ery 
uilliiif^  ijuantiiy.  Salnie  waters  may  hiz  subdivided  into 
lour  kinds. 

(a)  Alkaline  waters,  or  thoic  wbicb  contain  alltali  io 
iu  free  slate,  or  combined  wMtciEbaaieasMy  and  whkh 
render  the  vegetable  bluee  green, 
{b)  Hard  watcrai  or  thow  which  oootain  cariiaaMe  or 

aulphate  of  lime. 

(c)  Salt  waters,  or  those  in  which  muriate  cf  soda, 
abounds. 

{d)  Purgative  waters,  or  thoaa  wlucb  contain  prioci* 
pally  aolpoaie  of 
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0/  the  Ckemkat  Aiuilfdi     Mmml  Ifeten.  to  ascertain  the  dilTercnt  substances  which  they  contain; 

the  nest  is,  to  find  out  the  quantity  of  each  ingredient; 
In  the  aMlyda  of  mineral  watera  the  firat  object      and  laatly,  to  ascertain  in  what  atate  of  conbinatiOD 
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these  subsUnces  exist,  and  what  are  the  proportiras  of 
th«  different  compounds  whleh  tiMf  fbrn. 

Of  tht  Method  nf  detecting  the  different  ftiteftwcM 
MuMliMCf  ft!  Mbwral  Waten. 
I 

Tlic  suhstancfs  cmploycii  in  <!ctcctint^  ihc  inf^rciients 
of  mineral  waters,  are  called  Tt*i*.  By  the  addition  of 
these  to  the  wetera,  difiTcrent  appearances  are  produced, 
tgr  which  «•  ars  cmhted  to  judge  of  the  pretence  of 
thoee  be^e*  wMch  the^  eonteln.  The  teste  reqnired 
must  be  Tcry  tlclicalc,  as  I'le  quantity  of  matter  to  be 
indicated,  is  ofieii  very  small.  In  many  caics,  it  is 
ncc.e&sary  to  evaporate  the  fluid  to  a  certain  extent,  be- 
fore some  of  the  substances  which  are  present  can  be 
detected. 

S4.  CurbvUe  «dd,  in  he  free  atatei  ie  caeilf  detected. 
Weter,  when  it  containrtbis  ecidi  eperhlee  when  poared 
frnm  one  vessel  to  another.  When  it  is  added  to  an 
infusion  ol  litmus,  the  blue  is  converted  to  red,  and  on 
boiling  the  fluid,  or  by  exposing  it  for  some  lime  to  the 
air,  the  original  blue  is  reatored.  If  the  water  be  boiled, 
and  then  added  to  lb*  UtaM«»  no  ebsnge  in  the  colour 
idtes  phee. 

Water  cQMalnhg  caiboaie  acid  gitae  a  vbite  preci- 
pitate when  added  to  Utne  water,  which  is  solabio  in 

nitric  and  muriatic  acids.  When  also  an  exoeas  of  ear^ 
bonic  acid  water  is  added  to  the  precipitate  formed  with 
lime  water,  the  precipitate  is  dissolved,  and  by  boiling 
the  fluid,  tlie  Miperabiindanl  carbonic  acid  is  OSpclledf 
and  the  carbonate  of  lime  is  again  deposited. 

35.  Sulfihureited  hydrogen.  Water  containing  this 
acid  reddens  UuDUSi  and  when  the  flaki  is  ezpoaed  to 
4he  air  for  soma  time,  or  ie  boiled,  the  lihM  is  restored. 
In  this  rcsi)cct  it  resembles  carbonic  acid,  and  may 
therclurc  be  mistaken  for  it.  There  is,  however,  little 
danger  of  iliis,  a»  sulphuretted  hydrogen  is  easily  dis* 
tioguished  by  other  tests.  Sulphuretted  hydrogen  is 
known  by  the  odour  which  it  emits.  When  water  con- 
taining it  it  added  to  a  sointion  of  a  salt  of  lead,  as  the 
acetate,  it  throws  dotro  a  black  precipitate.  A  piece  of 
silver  when  immersed  in  it  acquires  a  dark  celoar. 

36.  To  ascertain  the  nature  of  any  other  gaseous  fluids 
besides  carbonic  acid  and  suipl.urcited  h\droj^en,  a  re- 
tort must  be  filled  about  two-iliirds  with  the  water,  and 
the  mouth  of  it  n)ac!c  to  terminate  under  a  jar,  filled 
with  marcnrjr  aod  ioverted  in  the  mercurial  nrough. 
Tlw  water  is  tiicii  to  be  bmlod  for  a  quarter  of  an  homs 
hf  which  the  gaaaom  finida  will  pass  over  i»to.tha  jar. 
The  elastic  fluids  which  are  f^een  off,  may  be  common 
air,  oxyijcn,  nitnij^en,  carbonic  acid,  suli  l  .irrftcd  hy- 
drogen, and  sulphurous  acid  ;  the  two  Ust,  l.jv.  cvcr, 
never  exist  in  the  sanie  water. 

37.  If  lulfiAuretted  hydrogen  be  present,  it  must  be 
removed  by  the  addition  of  nttiia  acid  M  the  water,  which 
will  absorb  the  elsstic  fluid* 

SB.  If  the  gascoaa  fltud  cdHhdn  ta^htamia  odd,  oo 
the  introduction  of  tha  pcfmdda  of  leaid  its  volaBa  will 
be  diminished. 

39.  The  presence  of  rariom'e  acid  may  be  known  by 
admitting  a  solution  of  petassa,  \Thich  will  .tbsorb  it. 

40,  Oxyi(ni  may  be  discorcied  by  exposing  the  rad> 
dual  air  to  tlie  action  of  the  solution  of  sulpburattad 
hydro-sulphuret  of  potssaa  or  of  tinscv  which  will  absorb 
tlie  (/.r:  o  ; ,  if  what  remaina  a zlinguiih  tha  Sane  of  a 
candle,  il  nitrogen. 


4t.  Thejlxed  acid*  rarely  exist  in  their  free  state  in 
mineral  waters.  If  they  do,  the  water  gives  a  red  colour 
lo  llttaas,  wMeb  doea  not  disappear  on  boWBe  tha  flvid. 

The  acids  when  in  eombinstlon  are  aaritjr  detected. 

49.  Sul/ihurie  acid  is  delected  by  tbe  addition  of  ba- 
ryta, which  gives  a  white  precipitate  with  any  fluid  con- 
taiTiinf;  a  sulphate. 

Other  tests  indicate  the  presence  of  sulphuric  acid,  3« 
nitrate  of  lead.  This,  however,  is  fallacious,  as  it  gives 
precipitates  with  other  sobstancaa  beudca  aalphurie 
acid. 

In  using  baryta  as  the  test  of  sulphuric  acid,  we  must 
be  aware  that  carbonic  acid  likewi<tc  i^ivcs  a  precipitate 
with  baryta  ;  but  this  is  easily  distinr^uishcd  from 
occasioned  bj  sulphuric  acid,  the  latter  being  tnsoiubic, 
the  former  being  soluble  in  muriatic  and  nitric  acids. 

Nitrate  or  muriate  of  baryta  Is,  in  general,  preferred 
to  (he  para  oattb,  as  solphurie  acid  is  hf  them  more 
easily  separated  from  the  substance  with  which  it  is  in 
union,  owing  to  the  decomposition  of  the  5uli)h.itc  being 
effected  by  double  elective  nitractioii.  The  most  pow- 
erful of  the  barytic  salt5  ii  the  muriate.  According  to 
Bergman  this  indicates  the  presence  of  sulpbiirio  acid, 
tiiough  diluted  with  a  million  parts  of  water. 

43.  Rturiatic  acid  is  easily  detected  fajr  nitrate  of  sH- 
«ar,  which  gives  a  whito  precipitate,  with  water  con- 
taining a  mnriste.'  Nitrate  of  allver,  however,  gives  a 
white  precipitate,  when  added  to  water  conlainlni:;  free 
alkali  or  sulphuric  acid.  If  the  former  be  present,  it 
nvHt  i  c  srii  iraicd  with  nitric  acid  ;  if  the  latter  exist  in 
the  fluid,  it  must  be  precipitated  by  baryta  or  its  nitrate. 
The  salt  of  silver  likewise  gives  a  white  precipitate  with 
carboaie  add.  This,  however,  is  aotable  in  nitric  acid, 
while  that  occasioned  by  the  mmlaHe  is  not.  Tf  the 
water  contain  carbonic  acid,  previous  to  atldin;^  ibc  ni- 
trate of  silver,  it  will  be  ticces^ary  to  c\p.l  i»  by  the 
addition  of  nitric  acid  and  boiling. 

4i.  Boracic  acid  is  detected  by  means  of  a  salt  of 
lead,  with  which  it  forms  a  white  precipitate ;  but  as 
lead  is  precipitated  by  salpburie  and  muriatic  acids,  it 
is  necessary  to  remove  thtso  by  means  of  tha  acetates 
of  strontia  and  ailrer^  liaving  prcvloqal^  aatorated  tho 
alkalies  and  earths  with  aeettc  acid. 

45.  The  presence  of  an  a!!!,-ati,  or  an  alkaline  earth,  in 
its  free  state,  may  he  known  by  the  green  colour  which 
it  imparts  to  the  vegetable  blues,  or  by  changing  th9 
colour  o(  lurn^ertc  to  brown.  This  test,  liowcver,  doea 
aot  point  out  the  particular  saibslanco  present.  We 
aauit,  therelbrc,  hare  recovrae  to  other  means. 

46.  ^erofso  and  eala  msf  bo  diatingoished  from  each 
other  by  two  dlffereot  taatsi»  muriate  of  phtinom  and 

tartaric  arid. 

When  tiie  solution  of  muriate  of  platinum  is  added 
to  water  containing  potassa,  a  yciiavrtth  precipitate  falls, 
which  is  not  the  case  when  soda  only  is  present. 

47.  When  tartaric  acid  is  added  to  a  fluid  containing 
potassa,  at  first  there  is  no  visible  change ;  but  when  the 
a'  id  is  added  in  CKcess,  a  white  prL-cipiiTic  is  f  rincd, 
provided  the  water  be  not  in  very  large  riuaMity  com- 
pared {r,  that  of  the  alkali.  The  precipitate  formed  is 
soluble  in  nitric  and  muriatic  acids ;  but  tastaric  acid, 
wlMb  added  to  a  fluid  contamlng  sodt,doeBnot  occasion 
any  perceptible  cbaogo» 

In  oshfg  tartaric  acid  as  a  test  of  potsssa,  the  Ituid 
must  be  concentrated  by  evaporation,  otherwise  the 
supertartrate  of  potassa  is  not  deposited,  being  soluble 
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in  a  Urge  quantity  of  water.  These  tests  also  disttn* 
gwish  potassa  from  soda,  when  they  are  in  combination 

Wit'i        :iL  1(1. 

i  o  !  vnc,  in  union  with  carbonic  acid,  is  easiiy  de- 
tct'.r  d  by  boiling  the  fluid,  by  which  means  the  super- 
atHiodaat  cartaanic  acid  ia  drhrai  off}  aad  the  carbooato 
«f  line  is  deporitad,  the  predpitate  beiitK  aelablfl  in  id- 

trie  and  muriatic  acids,  and  also  by  the  addition  of  water 
containing  carbonic  acid.  Lime,  however,  frequently 
exists  combined  wlih  &  fixed  acid.  When  this  is  the 
case,  no  change  takes  place  on  boiling  the  fluid.  The 
most  dalicate  test  of  the  presence  of  lime,  when  in  this 
atatOt  ia  oxalic  acid.  This,  when  added  to  water  con- 
ttdnin^a  salt  of  lime,  gives  a  white  precipitate,  which 
IB  soluble  in  nitric  and  muriatic  acids.  In  ttaiOK  oxalic 
acid  as  a  test  of  lime,  we  may  employ  either  the  acid 
pure,  or  in  combination  with  ammonia  Tlie  htter. 
thoiipli  not  the  most  delicate,  is  the  best,  as  tiic  alkjli 
combinci  with  the  acid  ^^I'l-  which  the  lime  i-.  iri  i.ra  jn, 
and  prevents  it  from  acting  on  the  precipitate,  if  any 
acid  be  present  in  the  wateiv  it  wmt  to  iMntraliaed 
bf  anwMioia,  and,  if  we  liave  reason  to  Mupeet  tlie  piv* 
aenee  of  baryta,  It  meat  be  precipitated  oy  sulphuric 
acid.  Oxalic  acid,  it  must  be  remarlied,  likewise  occa* 
sions  a  precipitate  with  magnesia ;  but  the  precipitation 
of  this  earth  does  not  talie  place  for  many  hovirs,  wliiie 
that  with  lime  occurs  the  moment  that  the  oxalate  is 
added. 

48.  Santa  majr  l>e  detected  by  the  addition  of  sul- 
phuric acidf  with  which  It  gives  a  white  precipitate,  not 
soluble  in  nitric  or  muriatic  acid.  Previous  to  the  ad- 
dition of  the  acid,  it  is  necessary  to  renove  the  lime,  as 
it  may,  if  pi  escnt  in  considerable  qtianlltfi  also  occasion 
a  white  precipitate  with  it. 

50.  ^lagnttia  is  precipitated  by  the  alkalies  and  by 
lime.  These  tests,  however,  are  liable  to  fallacy.  Thus, 
If  cathenle  acid  be  present,  and  we  employ  hmc  as  the 
teat,  caitaMte  of  linte  will  be  precipiuted.  If  the 
water  ceindti  sulphuric  acid,  sulphate  of  lime  may 
likewise  be  fonucd  and  deposited.  When  ammonia  is 
used  as  the  test  oi  m  irnesia,  if  carbonic  acid  be  pri  seiit, 
carbotiate  of  amm  ina  «ill  lie  i  li  :;'lhI,  which,  if  the 
water  coouin  a  salt  of  lime,  will  be  decompottcd,  and 
cariNHtate  of  lime  will  he  preclpitaiMd.  In  detecting 
nwinesiai  then,  if  «•  anaiMei  die  presenee  of  the  other 
aubttaticea  neoiioned,  nitric  add  meal  to  added,  to 
<]ecom|>osc  any  carbonate,  and  the  fluid  boiled.  The 
sulphuric  acid  must  then  be  precipitated  by  baryta. 

The  olkaliei  and  lime-water  also  prccijii  Mu  ^iuminu  : 
this  is  another  source  of  error,  in  using  those  bodte»  as 
a  test  of  magnesia.  Alumina,  however,  rarely  occurs 
In  mineral  waters}  if  it  does,  and  is  precipitated  along 
with  the  iMgtiiNdai  it  is  easily  separated  from  that  earth. 
For  tbia  purpose,  after  washing  the  precipitate^  it  imnt 
to  boiled  in  a  solnden  of  potassa,  by  whicn  ito  stamina 
is  dissolved,  and  the  magnesia  is  left.  Or,  tt  c  piLci- 
pilate  may  be  dissolved  in  strong  nniriaiic  a(iii,  iuul  an 
alkaline  carbonate  added  to  the  solution;  the  precipitate 
which  is  thrown  down  by  this  must  be  wasticd  and 
dticd  at  the  temperature  of  about  100.  Diluted  muria> 
lie  acid  is  then  to  be  poured  on  it«  which  will  dissolve 
the  magnesia,  tot  will  not  act  00  the  alamina. 

51.  .Itumina  is  detected  by  the  methods  just  describ- 
ed for  disco\cring  the  prt  scncc  of  magnesia.  Succinic 
acid,  or  its  compound  with  ainmonia,  is  another  test 
of  alumina,  as  it  precipitates  this  earth,  but  does  not 


affect  magnesia;  the  figtBMf  OMheda  W,  however* 

generally  employed. 

5-  "^iVifa  maybe  discovered  by  evaporating;  the  water 
to  dryness,  and  adding  muriatic  acid  to  the  residue.  If 
silica  be  present,  it  will  be  left  undissolved,  and  will, 
when  nused  with  a  small  quantity  of  soda,  and  subject* 
ed  to  a  stroDg  heat,  form  a  glass;  If  the  quantity  smfai 
be  greater,  the  substance  formed  will  be  soluble  io 
water,  and  the  solution  on  the  addition  of  an  acid  will 
deposit  the  silica. 

S^.  Iron  is  very  easily  detected  m  miitcral  waters. 
The  triple  prussiate  {^/tm^cyanate,)  of  potassa,  when 
added  to  the  aolution  of  a  salt  of  iron,  gives  a  blue  pre* 
ci|ritatc.  Thia»  towever,  docs  not  take  ^aee,  if^ die 
water  cooiahimy  mcombioed  alkali  If  this  be  present, 
tbmfore,  It  most  to  neutralised,  tofore  adding  the  prua* 
siate.  If  I'll-  !i  Ti  o  be  in  the  state  of  prutoxid,  which 
is  seldom  ilit  tuac,  tlic  precipitate  is  white  ;  it  is  neces- 
sary, therefore,  in  some  instances,  before  usin^r  the  priis- 
siate,  to  add  a  small  quantity  of  muriatic  acid,  by  which 
the  protoxide  will  be  converted  to  peroxide,  and  wlU 
give  tto  Mue  precipitate  with  tto  prusaiate. 

Some  tove  objected  to  this  test,  as  tto  prusehte  it- 
self contains  iron,  and,  if  not  carefully  prep  u  I,  u  .:: 
give  a  blue  precipitate  when  added  to  a  mlnti<.i  wj  li  . 
which  contains  an  uncombined  acid,  even  ihougti  ir  r 
be  not  present.  This  source  of  fallacy  may  be  obviat- 
ed, by  ascertaining  if  the  prussiate  gives  a  blue  Un^  to 
diluted  muriatic  acid,  if  it  do,  it  roust  to  aueceaaiveljr 
crvstslUae^  tBI  )t  does  not  give  the  bine  cciour  with  dM 
acid;  it  may  then  to  MBpktyed  aa  an  acetiraM  test  of 
the  presence  of  iron. 

Infusion  of  nutgalls  is  another  very  delicate  test  of 
iron.  When  this  is  added  to  a  mineral  water,  containin)^ 
a  salt  of  iron  wi'h  the  protoxid,  tiic  fluid  acquires  a  dark 
colour.  This  \c%\  is  so  delicate,  thtit  if  one  grain  of  the 
sulphate  be  dissolved  in  fifteen  gallons  of  water,  the  so* 
lotion  will  acquire  a  dark  tinge  ou  the  addiUon  of  the 
infoMon.  In  this  case,  however,  the  blackness  does  net 
appear  for  sonic  days.N 

The  Colour  product'!  by  nutgalls.  and  the  delicacy  of 
it  as  a  test,  arc  afl'i  cied  ijy  '.he  ;irtseiicc  of  other  sub- 
stances. An  earthy  catlvotiate  nt4kcs  the  test  much 
flMNC  delicate ;  thus  the  infusion  will  detect  a  minuts 
quaotiiy  of  iroo  wton  dissolved  in  floomion  welUwalcr, 
whlA  cetltUna  carbonate  of  lime,  but  will  not  indicate 
its  presence,  when  dissolved  in  the  same  quantity  of 
distilled  water.  An  alkaline  carbonate  makes  the  co- 
lour dark  vioki ;  uTid,  if  sulphate  of  lime  be  present,  the 
precipitate  is  at  6rst  white,  and  afterwards  tiecomes 
black. 

54.  Copiurmsf  be  detected  by  evaporating  the  fluid 
to  dryness,  dissolviDg  the  residue  in  nitric  addf  and 
adding  ammonia  to  the  st^otion.  If  tbb  laeiat  to  pn- 
sent,  It  will  acquire  a  blue  colour. 

Of  tJte  Method*  employed  in  ateertaHdng  the  quantity  ^ 
tkt  dUferrnf  hvrvdfntft  in  MHuni  WWere. 

55.  Teaaecrtain  the  quairtily  ef  the  oxygen,  nitrogen, 
and  carbomie  uU,  which  water  ccatainat  tto  matfaod  al- 
ready mentioned  for  ascertaining  the  nature  of  the  elas* 

tic  fluids  must  be  followed.  (3G.)  The  quantity  of 
OTui^cn  will  be  known  by  the  use  of  the  solution  of  the 
sulphuretted  hydro-sulphuiet   of  potassa,  that  of  the 

evborUc  acUt  by  means  of  poussa  iuviog  previously  re- 
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movtd  the  sulphuretted  hydroRCu  by  the  nddilion  of 
iKt'ii  acid  to  ihe  water  in  the  jar.  II  the  clastic  Huid 
«ontiiin  «ti(^Aiiroiw  acid,  its  quuittity  will  be  ascertained 

abitcadttcjiig  the  peroxid  of  lend ;  the  amount  of  the 
•orpiND  ocotMoned  bj  the  test  for  each  will  indicate 
ite  proporlkMi,  fdllowiDif  tbe  uaoal  precaaliaot  of  bm§- 
iDg  the  elsttic  ioide  to  Uw  aieap  temperature  end  prea* 
•ore. 

56.  The  (|ii;in-i-y  of  tuifihuretlcd  hydrogrn  cannot  be 
found  out  by  boiling  the  fluid,  as  the  whole  of  the  gas 
is  not  in  ttiis  way  expelled.  The  method  recommended 
by  Kirwun,  is  to  fill  three*fourtba  of  a  jar  with  the  wa- 
ter, and  invert  it  In  a  water  trough ;  then  throw  up  m- 
ttic  aside  as  long  as  red  fumes  appear.  By  this  the  sul* 
pharetled  hydro^n  is  decomposed,  and  the  sulphur  is 
deposited-  This  n  v  •  be  colkciid,  and  dried  with  a 
gentle  heat.  Each  ^jrain  of  it  ititlicates  S  cubic  inches 
of  sulphuretted  hydrogen. 

The  quantity  of  the  saline  ingredients  in  a  mineral 
mier  tmf  be  aieenalned  eltber  bjr  IbidinK  •p*^fic 
gnnifi  or  by  etaponitioii. 

Mr.  Kinrao  baa  giveo  an  easf  role,  bf  vhicb  «e  can 
asceKain  the  proportion  of  the  saline  matter  by  the  spe« 
eific  prarity  of  the  fluid.  The  specific  gravity  of  dis- 
tlllr.:  vv  Iter  must  be  subtracted  from  that  of  the  mine- 
ral water,  and  the  remainder  must  be  multiplied  by 
1.4.  The  product  is  the  quantity  of  saline  matter,  in  a 
quantity  of  the  mineral  matteri  equivalent  to  the  nam- 
bcr  denoting  the  apeeiie  navity  of  the  distilled  water. 
Tbas)  anppoae  the  apeeifie  mvitjr  of  distilled  water 
1000,  and  that  oF  tbe  mnieraT  water  1100,  then  1100— 
ICCC  X  1.4  ST  140.00  and  1000:140.00  :  ;  lor^  :  ;4  '^'O; 
thi:  tl Liid  therefore  contains  14  per  cent.  oT  ^li  -u  luat- 
ter,  siii)[in!iing  this  free  of  its  water  of  cryii z: '.ion. 

Tiie  other  method  of  ascertaining  tbe  quantity 
of  aaline  matter,  is  to  evaporate  slowly  by  heat,  a  cer- 
tain quanti^  of  tbe  fluid  to  drjneas»  and  expose  the  re> 
iMtM  to  a  lempMfitim  suflideot  to  drive  off  the  whole 
of  the  water ;  the  reiidnp  indleatna  the  qnantliy  of  la- 
line  ingredients. 

59.  Sulfi/iuric  acid.  The  quantity  of  sulphuric  acid 
present,  is  ascertatued  by  exposing  to  a  red  heat  the 
precipitate  given  by  baryta,  (42.)  ;  lOOfr.  of  it  arfteqni- 
valent  to  34  of  real  solphuric  acid. 

00.  Boracitaeid.  To  find  the  qnantlty  of  boracic  acid| 
fdd  amlpJinric  acid  to  ibe  precipitate  given  with  the 
necme  oT  lead  (44.)  filter  the  fluid,  and  eTaponite  It  io 
dryness.  Dissolve  the  residue  in  alcobol|  and  9fgUi\ 
evaporate.    The  residue  is  boracic  acid. 

61.  Muriatic  acid.  The  quantity  of  muriatic  acid  is 
known  by  igniting  the  precipiute  afforded  by  the  salt  of 
•ttvcTf  (41.)  100  gn  are  cqnivilem  to  19  of  motlatle 

M.  Lime.  The  proportion  of  lime  Is  ateertafaied  by 

drying  by  a  gentle  heat  the  prcripitaie  thrown  down  hy 
oxalic  acid  (48.)  100  gr.  ^  44  lime.  Or,  t)ic  precipi- 
tate may  b«  exposed  to  a  high  temperature,  and  then 
converted  to  sulphate  by  tbe  addition  of  sulphuric  acid, 
too  gr.  «f  tUii  afker  igoldwit  am  equivalent  in  4U 
lime. 

•S.  Magnet  and  otemlna.   By  boiling  in  potasia 

-  tbe  precipitate  of  magnesia  and  alumina  thrown  down 
by  pctassa,  (56.)  the  magnesia  will  be  left,  and,  after  be- 
inp  w  jslu  d  and  dried,  must  be  weighed.  By  adding  mu- 
riatic acid  to  tbe  solution  of  the  alumina,  and  then  sub* 
carbonate  of  pousas,  the  esrth  will  be  precipitated.  It 
■wst  .be  washed,  exposed  to  a  red  beatf  and  weighed. 
VolXUL  PabtII. 


64.  Iron.    Di!Ti;!'eiil  aiLlhods  iic  iccommCDded  for 
ascertaining  the  quantity  of  iron  or  its  oxides. 

Some  chemists  have  objected  to  the  prossiate  of 
potassa,  as  an  accurate  method  of  indicating  the  quan* 
tity  of  iron,  as  this  salt  itself  contains  irmi,  which  is 
thrown  down,  and  btma  part  of  the  precipitate.  Thia 
source  of  error  may  be  avoided,  by  ascertaining  the 
quantity  of  iron  that  a  given  weight  of  the  prusaiate, 
c  II 1  fully  prepared,  (53.)  contains.  This  is  done  by 
exposing  luO  grains  of  it  to  heat,  in  an  open  vessel,  by 
which  the  oxide  of  the  me'al  is  obtained.  In  using  tliis 
test  then,  to  find  out  the  quantity  of  iron  in  the  mineral 
water,  the  quantity  of  piussiatc  employed  must  be  as- 
certaiiwd,  and  the  wci^t  of  the  oxide,  which  this  is 
known  IO  coBtain«mostDeaobtracted  from  tbe  weight  of 
the  precipitate.  100  grpins  of  the  blue  precipitate,  dried 
by  a  gentle  heat,  according  to  Porret  ^  34.23  per  ox- 
ide of  the  metal. 

Another  method  of  ascertaining  the  quantity  of  iron, 
w  to  bring  the  metal  to  a  high  stste  of  oxidation,  by 
exposing  it  for  some  time,  in  an«pen  vessel,  to  a  strong 
heat,  in  wbieb  condition  it  ia  insoluble  in  nitric  acid. 
By  pouring  thia  acid  on  the  residue,  tbe  oxide  of  iron 
is  left,  while  the  other  snbstances  are  dissolved. 

0/  the  Method*  foUowd  far  ateerndtUag  $h«  ttate 
Combiuattoii  in  wMck  tkt  dfftrtnt  iiigttdtelUt  rxitf  As. 
Mineral  Waten. 

Very  different  opidoM  an  anlMtained  with  reapact 
to  the  state  of  combination  in  which  tbe  different  in- 
gredients exist  in  mineral  waters.  Sumi:  i  litrii-sts  sup- 
pose that  they  form  binary  coropouiiUsi  uttiers,  on  the 
contrary,  imagine,  that  they  arc  all  more  or  less  united 
wiih  each  other.  Thus,  if  there  be  an  acid,  an  alkali, 
and  an  earth  togetbart  ^  1>  supposed  that  these  are 
io  tbe  sute  of  bhiarf  compounds,  fprmmg  a  salt  of  the 
alkali  uid  another  of  the  earth,  but  that  tiiey  are  caa< 
bined  so  as  to  form  a  triple  salt.  The  former  is  the 
more  prevalent  opinion.  Some  chemists  assert  also, 
that  tbe  aalts  procured  by  the  cviiporation  of  the  fluid 
are  those  which  exist  in  soluiiuu,  wtuic  others  maintain, 
that  during  the  evaporation,  new  compounds  are  forme(^ 
so  ibat  we  do  not  by  this  means  procure  those  which  the 
water  in  its  natural  state  contains.  This  assertion  ia 
anaagthancd  bjr  the  fact,  that  wn*  aalia  exist  together  " 
In  soration,  when  mneb  dilated,  which  decompose  each 
(  Thrr  vv!  en  the  solution  is  concentrated.  During  the 
cvapoiaiion  of  a  mineral  water,  therefore,  new  afiinities 
may  exert  their  influence,  and  salts,  difi'crent  from  tiioKC 
which  exist  in  the  water,  may  be  obtained.  The  cxpe- 
fimchts  of  Dr.  Murray,  immediately  to  be  stated,  tend 
to  confirm  Uus  opinion. 

According  to  tbe  different  opinions  which  are  enfer* 
taincd,  with  rcspert  to  the  state  of  conibintitioti  of  (he 
ingreilieiiis,  diflertnt  methods  huvc  been  recommended 
for  asccwt : I  ^-  rh<  c  impourids  which  mineral  waters 
contain.  The  first  ol  llicse  in  by  the  slow  evaporation 
of  the  fluid. 

By  siowly  evaporating  tbe  water,  the  difiierent  aaltnn 
rabstances  may  be  obtabied  separately.  For  this  pur- 
pose, the  evaporation  is  contiiiued  tiU  a  ]>c!lirlc  i;  ;  ;-ar 
on  the  surface  i  the  liquid  is  then  allowed  to  lglI  -.^i^w- 
ly  ;  by  this  the  earthy  carbonates  will  be  ckposiicd 
After  these  are  removed,  by  a  fariber  evaporation  and 
cooling,  the  sulphste  of  lime  will  be  separated.  The 
alkaline  nentnU  salts,  and  the  aulphate  of  magnesia,  will 
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be  Ucpa<>ited  after  the  cext  evaporUMM*  TbsHNU^lH 
of  liroe  and  magnesia  wiM  renain»  tnd  will  bc  obttimd 

by  evaporation  to  drync&s. 

If  the  water  contain  carbonnte  of  iron,  it  rnust,  after 
ha  flog  been  evaporated  to  a  certain  extent,  be  exposed 
totbe  airi  hj  which  the  iron  parses  to  a  higher  %utc  of 
oxidation*  Mid  it  no  kmfcr  aoluble  in  the  wid;  it  i* 
iberefor*  precipitated.  The  earthy  cartMnatee  are  like- 
wise separated  ''V  T'lt";  mrijn'i.  ,-\ftcr  ^.hcsc  I'avc  been 
dcpotited)  the  fluid  may  be  iptyraicJ  lo  Ui'ynusb,  aad  a 
Sfnuli  quaniity  of  water  poured  on  the  rcsiilue,  by  which 
•oine  of  the  salts  wili  be  dissolvedi  atid  the  others  will 
be  left.  Sometimes  the  water  is  evaporated  to  dryness, 
and  the  reetdue  i>  ezpoaed  to  Ibe  air»  bjr  which  the  de- 
liqaeaccnt  aalttt  it  the  mitriatei  of  Ume  eod  magnesiai 
absorb  nioisture,  and  are  diuolved.  What  is  left  undis- 
solved, may  be  afterwards  subjected  to  the  action  of  wa- 
tcr.  Occasionally,  aUcr  evaporating  the  fluid  to  dry- 
ness, the  residue  is  subjected  to  the  actiou  of  succeaaive 
pottiuiis  of  water,  by  which  the  laiia  IW  tabm  up  HI  the 
order  of  their  aolubiliiy. 

The  different  qoantitiei  of  saline  aubstances,  thus  ob- 
tained by  these  Tarloue  metbodsi  vuM  be  dlssolvod  in 
separate  poriiofts  of  water,  that  bf  slow  evaporatioa  the 
aalts  which  ;irc  mixed  may  he  separated. 

Ariotlicr  mutliud  of  asccrlainiiig  the  nature  of  the 
salts  in  mineral  wattis,  i»  by  means  of  alcohol.  Some 
of  the  salts  ccMtVmcil  in  mineral  waters  are  soluble, 
WbUe  others  arc  iii!&<  luble  in  alcohol.  By  a  perticular 
maiMgemeftt,  th«  different  saHoe  •ubstances  nuqr  be 
obtained,  either  in  solotiaOi  or  bjr  depoailioQ  from  tbe 
water. 

Wlitti  iilcobol  is  added  to  water,  containing  saline 
matter,  ihu  attraction  between  the  two  fluids  U  so 
strong,  that  those  salts  which  are  insohihlc  i»  alcohol 
•re  separated  from  tbe  water,  and  arc  deposited ;  thus, 
if  n  mineral  water  be  mixed  with  an  equal  quantity  of 
alcohol,  sulphate  of  lime,  if  present,  will  be  prccipi> 
tated ;  if  more  alcohol  be  added  to  the  fluid,  the  sulphate 
of  soda  will  be  separated ;  by  adding  another  quantity 
of  alco^iol,  muriate  of  soda  ^vill  be  thrown  down.  This 
method  of  empitiyiug  alcohol  in  the  analy-sis  of  mincrai 
waters,  was  first  pointed  out  by  Boulduc. 

Lavoiaier  has  recommended  another  way  of  using  al- 
tiohol.  For  this  purpose  the  mineral  water  is  to  b« 
ompocated  to  dryness,  and  eight  pam  of  alcohol  poKr* 
ed  on  the  residue,  by  which  aomo  of  the  salts  only  will 
be  i!:i^c!ved.  By  adding  alcohol,  diluted  with  a  little 
watrr,  lo  the  undissolved  mailer,  another  portion  of  the 
halinc  substance  is  taken  up.  In  this  way,  by  using  alco- 
hol of  diffcicHt  specific  gravities  successively,  the  diffe- 
rent saline  compounds  may  be  obtained  separately ;  thus, 
when  strong  alcohol  is  poured  on  the  residue  of  the  era- 
poraiion  of  n  mlnerst  water,  mnriatetof  lime  and  mag^ 
iirsia,  if  prtbci  t,  will  be  dissolved.  By  diluting  the 
ncx'.  portion  of  alcohol  with  a  little  water,  muriate  of 
soda  will  be  talten  upi  tbe  carbooites  and  sulphates  be- 

ioR  left. 

Occasionally  these  two  methods  of  employing  alco- 
hol are  joined :  thus  the  mineral  water  is  evaporated 
to  dryness,  and  ale^l  is  poured  on  tbe  residtie,  bf 

which  the  muriates  of  lime  and  magnesia  ate  dissolved. 
When  the  solution  is  completed,  the  fluid  is  filtered, 
and small  quantity  of  cold  water  is  added  to  the  un- 
dissolved utiilter,  by  which  more  of  the  saline  sub- 
statice  is  taken  up.  What  remains  is  then  boiled  in  a 
large  quantity  of  water}  by  the  application  of  the  Mats 


to  the  aleohoHc  and  watery  solutions,  the  different 
substances  which  they  contain  will  be  discovered. 

It  is  supposed  that  considerable  information  may  lie 
derived  with  respect  lo  the  composition  of  mincrai  wa« 
tcrs,  from  the  knowledge  of  what  are  called  incompn* 
tible  salts.  When  a  certain  class  of  salts  hare  bean 
procured  firom  m  mineral  wates^  it  k  genenllf  inHetred 
ibat  other  salts  of  •  pecottar  nature  do  na<  exist  in 
it.  Thus  it  is  known  that  the  alkaline  carbonates  de- 
compose the  sulphates  and  muriates  of  the  earths  and 
metals;  these,  therefor.:,  it  is  supposed,  are  not  con- 
tained in  the  same  water.  The  same  is  the  case  with 
the  alkaline  sulphates,  and  tbe  muriates  of  the  earth% 
and  with  sulphate  of  iMgaeiia  and  manate  of  iinsof 
these  decompoaSng  each  other.  M«ch  rdlanee  eanMt 
however  be  placed  in  this  conclusion,  because  salts 
which  aie  kiiowa  to  decomposo  each  other,  when  their 
solutions  arc  not  much  diluted,  exist  together  in  sohi- 
lioti,  if  a  large  quaiuity  of  tbe  solvent  be  present,  as 
has  been  fully  provod  bf  tht  aonlysU  of  lUmwtt  mkt^ 
ral  waters. 

By  the  different  methods  which  have  boen  polaled 
otn,  the  different  saline  eoflspovndeof  anriaet«i  water 
may  be  procured  ;  of  covrae  tbe  mode  to  be  fbllowed 

mu'st  differ  according  to  the  ingredients,  which  by  the 
use  of  the  tests  we  have  discovered  in  it.  When  the 
water  contains  a  ^'reat  variety  of  iii|>;redien!s,  tlie  me- 
thods recommended  require  to  be  varied  considerahtjr 
before  we  can  with  certainty  infer  the  presence  of  th* 
different  compomMla.  In  additioD  to  the  evapoi»iio«l 
of  tbe  6nid,  and  the  use  of  aleebel,  ether  snbtiinces 
must  be  employed  to  separate  the  saline  bndie^^  f  u'n 
each  other,  so  that  there  may  be  no  doulM  of  then  nu- 
ture.  The  vat  ions  modes  followed  hi»vc  been  particu- 
larly illustrated  by  Kirwan,  in  his  littay  on  Mineral 
li'atert. 

£5.  Alkaline  niirutta.  To  procure  the  alkaliiio  as« 
ttttes,  the  water  most  lltst  be  freed  of  tbe  calphaite 
and  muriatie  acids,  by  means  of  acetate  of  baryta  and 
acetate  of  stiver,  and  then,  after  filtration,  cvsporated  to 

dryness.  Alcohol  innst  be  pourod  on  the  residue, 
winch  will  dissolve  pan  of  it,  and  leave  the  nitrates 
probnliiy  mixnl  with  actiatc  of  lime.  If  this  tje  present, 
the  linte  may  be  precipitated  by  dissolving  the  residue 
in  water,  and  adding  carbonate  of  magnesia  to  the  solo* 
tion.  After  this  the  fluid  must  be  filteredt  eraperated  t> 
dryness,  and  the  residue  digested  in  aloobol,  by  wbiob 
tlie  nitrates  wilt  he  leH.  The  alkali  present  may  b« 
known  by  the  use  of  the  tests.    (46,  47.) 

66.  Mtrate  <^  time.  To  procure  the  nitrate  of  lime, 
the  fluid  must  be  evaporated,  but  the  evaporation  must 
be  stopped  before  any  deposition  takes  place.  Alcohol 
is  then  to  bo  added,  which  precipitatea  tbe  aulphatae. 
Tbe  flttid,  after  filtration,  mast  be  boiled,  and  the  muri- 
atic acid  precipitated  by  acetate  of  silver.  Tbe  fluid 
must  be  again  filtered,  evaporated  to  dryness,  and  the 
residue  treated  with  alcohol.  The  solutiun  then  con- 
tains the  acetates,  and  probably  nitrate  of  lime.  If 
present,  tbe  line  nay  be  precipitated  by  oxahte  of  ai»> 
monia. 

67.  mmte  vf  magnetia.   Remove  th«  snlpbnric  and 

muriatic  acids,  (65.)  and  evaporate  to  dryness.  Digeat 
the  residue  in  alcohol,  evaporate  the  solution  to  diy- 
rcss,  and  (iissolve  what  is  left  in  water;  the  solution 
contains  liie  acetates,  and  perhaps  nitrate  of  magnesia. 
To  this  potassa  must  be  added;  if  magnesia  be  present, 
a  precipitate  wiU  ftU.  After  tlua  the  solotion  must  be 
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fiUeredi  evaporated  to  dryoeU)  tiid  dignied  in  tlediol ; 
if  ay  af  it  ntmn  imdiMalvedi  it  it  dtntt*  of  peuiMi 
the  nitrie  Mid  of  whieh  mm  1wv«  Imm  wt  bee  from 

tiie  TDagnmia. 

68.  jtlkedint  earbmatet.  The  presence  of  the  carbo- 
rnics  of  the  alkalie*  may  be  koowo,  bjr  the  change  ef- 
fected on  the  vegetable  colours.  Should  theie  changes 
not  be  permanent,  we  conclude  that  they  are  produced 
bjr  ammonia.  IfMrnwiMMiti  then  thagr  treoccMioned 
l^tiM  fixed  alkiibik  WlMtter  p«tasw«r  Mdai«n]rte 
tawambytb* pwpw twwa.  (4i,«r.) 

M.  f%t  m^tr  embematew  ^  Mr  «smi«  tfmf  *w  are 
detected  by  boirmr  tt.o  fluid,  by  -Lvhicli  the  exrrs-.  rf 
acid  is  expelled,  antl  the  carbonate  ju cctpilated.  '1  lio 
aobstarjCL'  jirccipiiated  may  be  known  by  dissolving  tlie 
leaidue  in  muriaiic  acid,  and  applying  the  lais.  (43, 
SO,  53.) 

roi  Hu^Mtet  af  fiouuta  mud  9oda.  Tq  procure  the 
nMam  of  wda,  evapome  tlie  Biiid  to  abMtt  one  ImV 

•f  Mi  bulk,  and  add  lime-water,  till  all  precipitation 
eette ;  this  will  throw  down  the  earths,  except  lime. 
After  this  evaporate  the  fluid  a  little,  an<l  add  alcohol, 
and  then  oxalic  acid.  After  filtration  add  nitrate  of 
lime.  If  a  precipitate  fall,  then  the  solution  contaiiis 
aulphate  of  aoda  or  poUiaa.  Tbcae  may  be  distin- 
eakbcd  fium  «mIi  odMr  bf  Ike  teau  of  potnsa,  (46, 47.) 
or  by  adding  to  tlw  aokitioa  oootate  of  barytt|«Meb  will 
<hrow  down  the  selphnric  acid.  Evaporate  the  fluid 
to  dryness,  and  dissolve  the  rc-tidue  in  alcohol.  Again 
evaporate  to  dryness,  and  expose  the  residue  to  the  air. 
If  it  be .  (  cr:.t(:  of  potassaitwill  delii|«eic«tif  aectite  of 
■oda  it  will  effloresce. 

f  I.  SitffiAate  ^  lime  may  be  detected  by  evaporating 
the  water  till  a  diBoait  be  MMllMd.  If  this  be  soluble  in 
•  large  quantity  of  mtart  aad  tbe  loletion  give  a  pceci« 
pitate  with  baryta,  not  soluble  in  nitric  acid,  and  ilao 
with  oxalic  acid,  then  it  is  sulphate  of  lime. 

73.  Sulftkttte  cf  magnesia  may  be  procured  by  the 
addition  of  hydro-aulphuret  of  strontia,  which,  if  there 
be  DO  free  acid  or  sulphate  of  alumina  present,  gives  a 
feecipitate  ooljr  with  atalphate  ef  ni^;oe^.  if  aulpbate 
of  tea  be  p  wiaBt,  a  pioeipltale  will  be  bmedi  bvt  not 
ftr  Hmtanf^Bm  hotui  after  the  tddili«i  of  the  bjdro- 
eeipinuei. 

78.  Svlfihate  -f  >  '*Vhen  iron  is  in  union  with 
anlphuric  acid,  it  is  known  by  the  teals  of  this  metal  de- 
tecting it  in  the  water  after  it  has  been  boiled.  (53.) 

74.  Muriate  ^  aoda.  Precipitate  the  sulphates  by 
alcohol  and  nitfate  of  baryta.  After  filtration,  decom* 
foae  die  nitrates  and  murtatca  by  aatpboric  acid,  and 
beii  the  fluid.  Again  add  aleohol  aan  baryta,  to  pre- 
cipitate the  sulplmits  ftJi-med.  The  fluid  then  contains 
only  alkaline  nitrates  and  muriates.  If  the  last  be  pre- 
sent, th'.-)'  rnvui  be  decomposed  by  the  addition  of  acetate 
of  ailveri  by  which  acetates  of  tbe  alkaliea  will  be  form- 
ed. Theae  naif  be  known  by  tbetnethoJs  lecoiaiBCadcd. 

Ts.  Martate  tf  Hme.    Deprive  the  water  of  ml* 

phnfc*;,  by  evaporation,  and  the  addition  of  alcohol 
ai  tl  nitrate  ol  baryta;  after  filtration  evaporate  to  dry- 
m  ss,  and  digest  the  residue  in  alcohol,  itvaporatr  the 
solution,  and  subject  the  residue  to  the  action  of  water. 
If  the  solution  afford  precipitates  with  uxalic  acid,  and 
with  acetate  of  direr,  then  it  coataioa  muriatic  add 
end  liine.  But  these  mtf  not  be  In  onion  whh  each 
other,  as  the  sol'i'inn  may  contain  magrt  '  i  r  in. 
rain.   To  asccnam  if  this  be  the  case,  add  ammo- 


nia;  if  a  imdpitate  fall,  it  contaiot  nwgBMia.  If  the 
fluid  i^ve  a  precipitate  on  tlie  addition  of  carbonate  of 
Kme,  then  it  cantnns  ahmuna,  dther  of  wbich  may  per- 
haps hi  in  union  with  the  muriatic  acid.  If  neither  of 
these  earths  be  present,  then  the  fluid  contains  muriate 
of  liinc.  Suppose  one  or  both  present,  to  find  out  if  the 
acid  be  in  union  with  the  lime,  precipitate  the  earth  by 
oxalic  acid,  filter,  and  subject  the  fluid  to  distiliatton, 
collecting  the  product  in  a  cool  receiver  containing  a 
tittle  water.  If  tbia  give  •  precipitate  with  dtraie  of 
aKvai^  tlieo  it  contains  muriatic  acidi  which  im  let  fine 
from  the  lime  by  the  addition  of  (be  oxalic  acid  t  or  the 
sulu'.i  11  may  be  evaporated  to  drvnCbs,  arid  exposed  to  a 
red  heal  far  an  hour;  if  it  contain  muriate  of  lime  and 
magnesia  in  union  with  nitric  acid,  the  la'.tc-  aalt  will  he 
decomposed.  On  exposing  the  residue  to  Uie  air,  the 
presence  of  muriate  of  lime  wiU  be  known  bf  ita 
tnctiag  moiatara. 

TS.  MiHaff  of  Magmub.  Separate  the  sulphuric 
acid  by  baryta,  filter,  evaporate  to  dryness,  and  dis- 
solve the  rcsichic  in  alcohol.  Again  evaporate  and  dis- 
solve in  water.  If  muriate  of  magnesia  be  present,  it 
will  be  dissolved,  and  if  carbonate  of  lime  cause  no  pre- 
cipitation, and  if  no  precipitate  be  formed  by  evapora- 
tion and  the  addition  ef  sulphuric  acid  and  alcohol,  then 
the  fluid  cont«ns  only  muriatic  add  and  magnesiai  in 
union  with  each  other.'  But,  along  with  these,  thera 
may  be  nitric  acid,  and  lime  or  alumina,  or  both.  We 
must  therefore  determine  if,  in  this  case,  the  muriatic 
acid  aad  magnesia  he  in  cmnbination  witii  each  other. 
For  this  purpose,  precipitate  the  lime  by  cv.Tpnration, 
and  by  the  addiiion  of  sulphuric  acid  and  alcohol,  and 
drive  off  tbe  acid  with  which  it  was  in  union,  by  baiU  ^ 
ingi  then  add  osalic  add«  and  the  magneaia  will  be 
thrown  down  in  the  course  of  34  hours.  Subject  tbe 
fluid  to  dlsn'llj'ior,,  i\r,'\  n-.i  t  i ' a'ri  if  it  contain  muriatic 
arid,  (43) ;  a  il  tl.uu  iluivl  contained  muriate  of 
rn.i  iicsia. 

7T.  Muriate  qf  alumina.  If  any  free  alkali  be  prescrt, 
aaturate  it  with  nitric  acid  |  then  separate  the  sulphuric 
acid  by  nittate  of  baijrta.  If  the  fluid  after  thia  eire  a 
precipiute  with  carbonate  of  lime,  it  oontaioa  nrarute  of 

alumina,  or  muriate  ofiron.  Whether  if  be  alumina  or 
iron,  or  perhaps  both,  may  be  known  by  dissolving  tbe 
precipitate  in  muriatic  acid,  and  applying  the  tests  of 
these  substances,  (50,  53.) 

0/  the  Method*  JbUtmed  far  aaeertaitiiag  the  fugntUlee 
the  difiremt  emfimnie  eentaliiett  In  MInerat  tVa- 
ten* 

In  ascertainin;^  ihc  quantities  of  the  difforcnt  com- 
pounds in  mineral  waters,  the  steps  to  bo  followed 
must,  of  course,  vary  in  every  different  case,  according 
to  the  substaocca  contained  in  the  water.  A  few  ex- 
amples will  suffice  to  illustrate  the  methods  empkfed. 

In  fixing  the  q;uantiliaa  of  the  different  componads, 
we  may  state  then  either  In  tiietr  cryBtalllBed  condi* 
tion,  in  which  caee  they  generally  contain  water;  but 
it  is  better,  if  possible,  to  reduce  them  to  drjiicss.  Thia 
is  done  by  exposing  them  i  li  ;ed  heat  fur  some  time, 
by  which  the  whole  of  the  water  is  driven  off.  Some 
of  the  salts  which  we  procnra  undergo  decompoaiitpn 
when  subjected  to  a  alrong  beat  ^  such  is  tbe  case  with 
tbe  earbanateaand  some  others.  We  cannot,  therefore, 

in  this  way,  n'ircrtain  their  in'in'  i'l  the  diy,  or,  as 
it  is  called,  real  state.  VVc  may  do  this,  however,  by  de- 
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composiug  thetHi  •scertaining  the  quantity  of  the  pro- 
duct) ind  fiixtiog  how  much  of  tlie  decowpased  salts  is 
iwcetMrr  to  fem  these  products, 
rs.  MUnte  ^  Po/mm.  To  Mewlsin  the  quiMitf 

of  nitrate  of  potassa,  suppose  it  exists  iti  wtter,  slOBg 

wi'l;  su![Kiatcs,  and  muriates  of  -.in  :ill.ilies,  decom- 
pose these  !>'■•  liie  areta'cs  of  baryia  and  silver.  After 
filtration,  t\iL[)oi-ate  to  tiryix -sb, and  digest  the  residue  in 
alcohol,  which  will  dissolve  the  aceutcs  formed,  and  wiU 
leave  the  nitrate. 

79.  Abra/e  ^  Mme,  Suppose  this  contained  in  the 
water  along  with  murietct  «f  sode  ind  lime,  evaporate 
to  dryness  and  digest  the  residae  in  slcobolf  vbiicb  will 
clis<inlve  the  earthy  raits,  and  lesve  the  muriate  of  soda. 
Kvaporatc  t'le  alcoliolic  solution  to  dryucss,  m; J  "  l  igh 
the  residue,  atitr  being  dried  ;  then  dissolve  u  m  waiter, 
ami  ascertain  the  <[Udrjtity  of  muriatic  acid,  by  precipi- 
tation with  nitrate  of  »il»icr,  (43.)  i  this  will  gifc  the 
quantity  of  the  muriate  of  lime,  which,  subtracted  from 
the  weight  of  the  residue,  leem  that  of  the  nitnte  of 
Ume. 

80.  Cai!!07ia!rt.  Tiy  hoiling:  the  fluid  after  it  has 
bern  (lci)nvL(l  ol  its  suipliurcttcd  hydrogen,  (56.)  the 
Cjvbuuatvs  lire  precipitated,  probably  naxed  with  sul- 
phate uf  lime,  ilic  catbonaies  may  be  that  of  lime, 
magnesia,  alumina,  or  iron ;  the  precipitate  must  ibcre- 
fore  be  digested  in  diluted  muriatic  acid,  which  will  dis- 
soIt«  them  all)  except  the  alumioa  and  the  sulphate  of 
lime.  If  any  thing  be  left  undissolved,  U  ainat  be  ss< 
posed  to  a  red  heat,  and  weij^hed  ;  it  is  tliea  to  be  boiled 
in  the  solution  of  subcarb'  r  ;  ir  uf  soda,  and  muiiatic 
acid  added,  to  saturate  the  ^..^jlu  By  boiUiij;  the  fluid, 
carbonate  ol'  lime,  and  alumina,  if  present,  will  be  pre- 
cipitated. Digest  the  precipitate  in  acetic  acid,  bjr 
wliisb  the  alumina  will  be  left ;  this,  aller  being  dried, 

1^  the  wdght  of  tiie  earth,  and  its  weishi,  aub- 
traeted  from  that  of  the  residite,  the  quantity  oTthe  sul- 
phate of  lime. 

81.  CarliQnatc  of  ,ron.  The  muriatic  solution  may 
contain  lime,  magnesia,  ami  iron.  By  the  iiddiiion  of 
ammonia,  the  iron  and  pan  of  the  inag)i&i>ia  will  i  c  pre- 
cipitated. By  digesting  the  precipitate  in  acetic  acid, 
the  megueua  will  be  dissolved,  and  the  iron  will  be  Icfu 
Tt  must  be  dkfolved  in  muriatic  acid,  and  precipitated  i^ 
the  addition  of  sub-carbonate  of  soda.  The  precipitate, 
after  boiling  the  fluid,  must  be  washed,  dried,  and 
weighed,  wbkh  gives  Uie  woight  of  the  carbonate  ef 
iron. 

82.  Carbtjnalt  of  Lime.  The  acetic  solution  of  the 
magnesia  must  be  mixed  witli  tbc  muriatic  solution  ;  to 
this,  sulphuric  acid  must  be  added,  and  the  fluid  evapo- 
rated,  and  the  snlpbate  of  lime  wdl  be  deposited.  After 
being  diied," it  must  be  weighed,  and  its  equivalent  of 
caiijonatc  of  lime  asctrlained. 

3J.  Luibonaic  <i/  AMagnaia.  By  the  adUiiioii  of  sub- 
carbonate  of  soda  to  the  solution,  the  carbonate  of  ma^;- 
ncaia  will  be  precipitated.  It  must  bs  dried  and  weigh- 
ed. The  solution,  howem,  still  contains  sulphate  of 
lime,  and  carbonate  of  magnesia.  It  must  therefore  be 
evaporated  to  dryness,  and  the  recite  waahed  with  wa- 
ter, which' will  dissolve  the  sulphate,  and  leave  the  cnr> 
bonate.  The  weight  of  the  latter  of  these  must  be  added 
to  that  of  the  carlionale  formerly  procured.  The  solu- 
tion of  the  sulphate  must  be  evaporated  to  dryness,  and 
the  residue  ignited,  and  the  equivalent  of  carboMAeef 
lime  added  to  that  already  mentioned. 

U.  jUHIbu  Sk^iiUtn*  The  qttuitlij  of  the  nlktUnc 


sulphates  maybe  ascertained,  by  freeing;  the  water  ef 
the  other  sulphates,  (70,)  and  then  adding  the  solution 
of  acetate  of  baryia.  100  grains  of  the  precipitate  are 
cquiTaleni  to  T4Ji  of  dry  suTpbateof  potasaa,  andto  61.3 
«r dry  sulphate  «f  soda. 

83.  V  '  .  '  /Zimr.  Add  tMtric  acid, to  decompose 
the  caibuiiatt^,  joil  the  fluid,  and  add  weak,  alcohol,  the 
sulphate  of  lime  will  be  precipiMNedt  It  must  bethiB 
ignited  and  weighed. 

86.  Sul/ihate  of  Magnttia.  If  this  be  the  onlf  SsU 
phate  present,  ita  quantity  may  be  known  by  preolpW 
tating  the  auipiiuric  add,  and  ascenainine  the  wci^ 
of  the  sulphnte  of  banria,  100  gnina of  tiAieh  it  «f 
the  sulphate  of  megneeta.  If  sulphtte  of  lime  be  like- 
wise in  ioliit' >n.  precipitate  I'  c  i  n  e  by  carbonate  of 
magiicsiri,  nii  l  wcifjh  the  prtcipiutc  ;  then  throw  down 
the  sulplii-iji  :i  id,  and  asceitaii)  us  (juaiitity;  subtract 
from  it  that  which  belongs  to  the  lime,  obtained  by  the 
former  precipitation ;  the  remainder  gives  the  quantity 
of  sulplute  of  iBagaesia,  100  of  add  uniting  with  50  oif 
magnesia.  If  the  fluid  cootatn  *tiilpham  ef  maipMsia 
and  sulphate  of  soda,  add  soda,  and  the  magnesia  will  be 
precipitated.  Dry  it  and  wei^h  it,  100  —  3O0  g nuns  of 
dry  sulphate  of  magnesia.  Iftlic  fluid  coniain  these  three 
sulphates,  add  soda,  by  which  the  lime  and  magnesia 
will  be  precipitated.  Dissolve  the  precipitate  in  diluted 
sulphuric  acid,  and  evaporate  to  dryness;  wasb^the 
residue  with  a  Uttle  cold  water,  whicb  will  diaselvWki 
sulphate  of  magnesia,  and  lesve  the  sulphate  of  Ume. 
Evsporste  the  solution,  and  weigh  the  residue ;  tMs  is 
the  weight  of  the  sulphate  of  magnesia,  the  weight  of 
the  undissolved  matter  is  that  of  the  sulphaie  of  lime. 
Sliould  the  water  also  contain  sulphate  ui  alumina,  the 
precipiute  ^iven  by  the  aoda  must  be  treated  with  ace* 
tic  acid,  which  will  dissolve  the  magnesia ;  the  magne- 
sia may  then  be  precapitaied  by  soda.  If  sulpbate  of 
iiOD  be  present,  expose  the  fluid  to  tlie  air  for  aense 
days,  and  add  alumina,  thu  oxide  of  iron,  and  the  sul- 
phate of  alumina  arc  precipitated,  and  the  sulphate  of 
magnesia  ia  left,  atid  may  be  procured  as  above. 

sr.  Suifihaie  of  iron,  liaviag  ascertained,  by  boil- 
ing, that  the  iron  is  not  in  union  with  carbonic  acid, 
precipiute  the  iron,  (53.)  and  infer  the  qnentity  of  sal- 
pbeie. 

88.  Muriate*.  Suppose  that  the  earboBHtes  are  thrown 
down  by  boiling,  and  that  muriates  of  lime,  rosgoesia, 
and  alumina  arc  present,  add  baryta,  by  which  the  whole 
of  the  three  earths  will  be  precipitated.  Dissolve  the 
precipitate  in  muriatic  acid,  and  then  ascertain,  by  the 
testa,  (48,  $0,  S  I,)  the  quantity  of  each  earth,  and  ioier 
that  ertlM  marieie  of  each. 

100  lime~  196  dried  muriate  of  lime. 

100  magnesia  =  3S8.3  dried  muriate  of  ma^esia. 

100  al«mimissir.«  dried  mutiate  of  tlamina. 

89.  When  the  sulphateaarc  present  witli  the  muriates, 
tiie  latter  must  be  separated  by  evaporation  to  dryness, 
and  irealing  the  residue  with  alcobol,  which  will  dis- 
solve the  muiiatcs;  then  proceed  as  aliove.  If  sulphate 
of  lime  only  be  present,  throw  down  the  sulphuric  acid 
by  baryta,  and  ascertain  its  quantity,  filter  the  fluid,  and 
proceed  as  (88.)  subtracting  the  quantity  of  the  sul« 
pliaic  of  li.>iL-  from  the  lime  ubtaii  ed  by  precipitalioa, 
iljt  rciiKiliidvi  belongs  to  the  muriatic  acid. 

SO.  Wli^n  sulphates  of  lime  and  magnesia,  and  the 
muriates  of  soda,  magnesia,  and  alumina  arc  present, 
tlirow  down  the  lime  and  alurotne  bj  m-bonaw  «f  maff- 
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:'ia,  and  ascertain  the  quantity  of  lime  wlilch  wUl  give 
ih»t  of  the  sulphate,  (63.)  Fiiui  out  the  quantity  of  sul- 
phuric acid  by  baryta;  subtract  the  quantity  which  we 
know  waa  in  union  with  the  lime  i  the  remaiodsr  will 
belong  to  the  raagneaia,  and  trUt  liMMr  tlw  qimiMi^  flf 
'the  mlphattkof  itetawtb. 

-  91.  To  indtlM-  ponUm  of  the  water,  add  nnw>water, 

\vl.irh  will  throw  down  the  magnesia  and  alumina;  a»- 
ccruin  the  propoitions  of  ihesc,  (63.)  that  of  ifie  alu- 
mina witl  shew  the  quantity  of  muriate  of  alumina. 
(88.)  Subtract  Irom  the  wei^lit  of  ina«rnesia  that  which 
we  know  to  belong  to  sulphuric  acid,  the  remainder 
viU  iadicate  the  qiianikj  of  muriate  of  mafiiaiia.  Bj 
•Mlog  baryta,  and  (bao  cariMoie  aeid,tatbd  iold,tlM 
•tdphuric  acid  and  lima  wilf  be  thrown  down,  aod  tbe 
qoaotity  of  muriate  of  aoda  may  be  asceruioed  by  eva- 
poration. 

Such  are  the  various  methods  which  have  been  re- 
commended for  aacertaininp^  the  nature  and  quantity 
of  the  different  compounds  contained  in  mineral  wa- 
MN.  It  to  dwrtHiilli  however,  if,  by  these  nieanii  we 
•ifiwe  at  the  axaci  ({uaMity  of  tba  different  sttbatanoea, 
imi  it  is  etill  oioiw  de^lNlblf  if  we  really  proqim 
in  the  tTitr:  of  cotahiiiatkto  in.vUeb  ibafmaait  io  tlM 

ifijiicrai  waier. 

It.  haa  been  t,'.rca.Iv  rcinaikijd,  llial  little  reliance  can 
be  placed  in  tbe  knowledge  derived  from  iracompatibie 

-aattai  a«  aome  aalla  Wliieb  decom]K>ae  each  other,  when 
tbeir  aetetkM  are  ceacaiiitratad»  esiat  togotber  in  iolii> 

•tioMi  if  o  l«]go  qttandtjr  of  the  aolvent  be  pveaent 

This  subject  has  been  lately  particularly  investigated 
by  Dr.  Murray.  From  numerous  experiments  he  has 
found,  that  salts,  different  from  thos-  1  t  \  ,  to  be  in 
solution,  can  be  obtained  by  the  evaporation  of  the  sol- 
vent. This  has  induced  him  to  call  in  question  the  ac- 
curacy of  tlie  modeit  of  analysis  explained,  and  to  propoae 
mother  method  of  determining  the  state  of  combinatioD 
of  tbe  ugiedioDto  of  nbwral  waters.  See  TVnMecliHt* 
ffthe  Royal  SoHetff  ^BMiivrgh,  vol.  vii. 

A  ri  iiliniT  to  Dr.  Murray,  two  views  may  he  et>ter- 
tained  wiiu  respect  to  the  state  of  combination  of  ratine 
substances  m ,  ,  .Ived  in  water.  When  we  have  two 
aeids  and  two  bases  contained  io  tbia  fltudt  these  may  be 
muted  by  the  pure  force  of  tbe  i^Btdty,  a>d  those  sub- 
MaBBee  between  wbicb  the  wwat  powerful  aitraolieii  H 
eBcttadt  will  be  eeteMaed.  Thus,  sappoee  marialie 
and  sulphuric  acids,  and  soda  and  lime,  be  dissolved  in 
tbe  same  fluid,  if  the  pure  force  of  the  affinity  operate, 
the  compounds  formed  will  be  sulphate  of  lime  and 
muriate  of  soda.  \Vc  know,  however,  tiiat  affinity  is 
much  influenced  by  external  circwnsianccs ;  when, 
therefore,  aoy  of  these  i^rate,  compouada  mer  ^ 
fimnedi  diferami  from  .those  wlrieh  tbe  pure  force  of 
tbe  affinity  would  generate.  When  the  s'lnve  incr.tior. 
ed  substances  are  dissolved  in  a  small  qui.ijuiy  ol  waui , 
the  compounds  stated  are  formed,  but  if  the  quantity  of 
fluid  be  pfreat,  it  is  possible  that  it  may,  by  its  quantity, 
influence  the  affinity,  and  other  compounds  will  be  the 
reaulU  When  the  quantity  of  fluid  ia  amall,  or  when 
we  eiapoiete  tbe  fluid  by  which  the  cohedeo  is  allow- 
ed to  operate,  we  flad  invariably  that  the  compounds 
esleting  In  the  water  are  those,  between  the  particles  of 
which  the  strongest  cohesion  is  exerted.  The  reverse, 
it  is  probable,  is  the  case,  when  the  quantity  of  water  is 
great,  the  quantity  of  the  fluid  causinj;  the  formation  of 
substances,  bi-twcen  the  particles  of  which  there  is  little 
power  of  cohi'ion,  so  that  the  most  soluble  salts  are 
formed.  When  the  above-neDtioaed  aobataDcea,  tlien* 


are  dissolved  in  a  large  quantity  of  water,  instead  of 
sulphate  of  lime,  and  muriate  of  soda,  we  will  have  mu- 
riate of  lime  and  sulphate  of  soda.  The  same  it  is  sup- 
posed is  the  case,  when  carbonate  of  lime  and  muriate 
of  soda  are  procured  by  evaporation,  these  salts  having 
^eeo  feraMd  by  the  deconpesttioQ  of  the  catbooate  of 
aoda  aod  muriate  of  ttme,  wldeb  were  the  eelts  that  ex* 
isted  in  the  water,  when  a  large  quantity  of  the  solvent 
was  present.  If  carbonate  of  magnesia  and  muriate  of 
soda  be  procured,  the  sili:,  in  solution  were  probably 
carbonate  of  soda  and  muriate  of  magnesia,  in  all  mine- 
ral waters,  the  quantity  of  fluid  is  large  in  proportion  to 
.the  saline  iogredienu;  these,  theretore,  arc  probably 
united,  so  as  to  form  the  most  aoliible  eaHs. 

This  view  of  the  state  of  combination  of  the  sobatan- 
ees  in  solution  in  a  large  quantity  of  fluid,  is  supported 
b\-  -several  facts.  Thus,  by  the  evaporation  of  some 
miiicrai  waters,  a  quantity  of  a  substftnce  spririti^Iy  solu- 
ble, as  of  sulphate  of  lime,  is  ol)tainc<l  in  pn  alcr  quiii- 
lily  than  we  know  water  can  hold  in  solution.  It  must 
therefore  have  been  formed  during  the  evaporation  by 
4he  operatioo  of  new  afBoitiea.  it  usuellr  happens  also, 
Ahat  when  tbia  is  tbe  case,  the  depositioo  or  the  sub- 
stance commences  at  a  certain  stajje  of  tlie  evaporuiiun, 
and  that,  after  the  llutd  is  farther  evaporated,  the  deposi- 
tion ceases.  At  this  poitit,  thcti,  it  would  appear  that  the 
subslance  deposited  begins  to  be  formed. 

Another  strong  argument  in  favour  of  the  opinion  of 
i>r.  Murray  is,  that  different  prodocu  are  obumcd 
from  a  mineral  water  according  to  tbe  mode  of  analysis. 
Sea-water,  for  instance,  by  slow  evaporation,  QfTord  . 
muriate  of  soda,  muriate  of  magnesia,  and  sulphate  of 
magnesia.  Wheti  the  fluid  is  cvapoiatcd  to  iliync-  , 
and  the  residue  is  subjected  to  the  action  of  alcohol,  tbe 
products  are,  muriate  of  soda,  muriate  of  magnesia, 
and  sulphate  of  aoda.  It  is  likely,  then,  that  during 
the  evaporatieD  of  tbe  fliud  new  afllnitiee  may  exert 
their  influence,  ao  that  salts,  different  from  tboie  which 
exist  in  solution,  may  be  obtained. 

Many  mineral  waters  possess  active  properties,  fuf 
which,  however,  we  cannot  account,  on  tlie  ki>own 
]jioj)crtics  of  the  compounds  discovered  in  them.  Thus 
the  Bath  waters,  according  to  the  analysis  by  evapora* 
tion,  contains  in  an  English  pint  about  9  grains  of  suU 
phate  of  Um^  S.3  muriate  of  aoda,  3  sulphate  of  aoda, 
^tba  of  carbonate  of  lime,  |lh  silica,  and  ^igih  oxide  of 
iron.  These  are  either  so  incr",  o:  ii  io  small  quantity, 
as  to  be  incapable  of  produrin^;  ^uy  ^fleets  on  the  liv- 
ing system.  According  to  Dr.  Murrriy,  the  irut;  com- 
ponent parts  of  the  Bath  water  are  very  difforent.  It 
contains  mViffiale  of  lime,  a  substance  pos-ics^^cd  of  con-* 
sklenUde  power,  aloi^  with  muriate  of  iron.  Tbe  quan- 
tity of  muriate  of  Ume,  equivalent  to  a.S  of  nutlate  of 
soda,  is  3.1.  A  pint,  therefore,  of  the  Bath  water,  if 
the  views  of  Murray  be  correct,  contitiiis  3.1  gr.  of  this 
active  .igent.  If  (his  be  the  case,  WO  can  perlnpa  ae> 
count  fur  its  medicinal  properties.  v 

The  opinions  entertained  by  Dr.  Murray,  as  just  ex- 
plained, afford  another  method  of  analyeing  mineral 
waters. 

In  analynng  a  mineral  water,  hceordtng  to  the  mode 
recommended  by  Murray,  we  must  first,  by  the  use  of 
the  various  tests  already  described,  asccrt-iin  ilic  differ- 
ent substances  which  it  contains.  Wc  then  Infer  that 
these  exist  in  it  in  a  state «f  Combination,  ao aa  U»  form 
tbe  most  aoluble  salts. 

TbU  method  of  Moertalalog  the  quantity  of  saline 
compounds  in  water,  wae  pieTiouily  employed  by  Dr^ 
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Mtrcet,  in  his  analysis  of  the  water  of  the  Dead  Sea, 

published  in  the  Philoiophical  Traruaclions  for  1807. 
Dr.  Marcct  does  not,  however,  slate,  that  he  supposed 
the  ingredients  were  so  combined  as  to  form  the  most 
soluble  salts. 

Dr.  Murray  has  given  the  following  formula,  wliich 
is  applicable  to  almost  all  mineral  waters. 

The  four  classes  uf  mineral  waters,  the  acidulous,  the 
sulphureous,  the  chalybeate,  and  the  saline,  may  all  be 
reduced  under  the  last.  Uy  the  application  of  caloric, 
the  gaseous  fluids  are  driven  off  from  the  two  first,  and 
the  iron  may  be  precipitated  from  the  third  by  its  pro- 
per test.  The  substances  left  after  this  are  the  same  as 
those  contained  in  saiine  mineral  waters. 

The  substances  which  usually  exist  in  saline  mineral 
waters,  are  carbonic,  sulphuric,  and  muriatic  acids, 
with  soda,  lime,  and  magnesia.  Suppose  that  in  the 
water  to  be  analysed  all  of  these  have  been  delected,  the 
fluid  must  be  evaporated,  stopping  the  evaporation  be- 
fore there  is  any  deposition  from  it.  Muriate  of  baryta 
is  then  to  be  added,  as  long  as  any  precipitate  falls, 
carefully  avoiding  adding  an  excess.  If  the  precipi- 
tate be  soluble  with  effervescence  in  muriatic  acid,  it 
is  carbonate  of  baryta.  The  weight  of  this  gives  that 
of  the  carbonic  acid  100  gr.  a  33  of  acid.  If  the  preci- 
pitate do  not  effervesce  with  muriatic  acid,  it  is  sul- 
phate of  baryta,  100  gr.  of  which  «  34  of  sulphuric 
acid.  If  the  precipitate  be  partially  soluble  in  muriatic 
acid,  it  contains  both  carbonate  and  sulphate  of  baryta  ; 
the  proportions  of  each  of  which  may  be  known,  by 
weighing  the  precipitate,  washing  it  with  muriatic  acid, 
and  drying  the  residue.  The  weight  of  this  gives  that 
of  the  sulphate,  the  loss  that  of  the  carbonate  of  baryta. 
Dy  this  means  the  carbonic  and  sulphuric  acids  are  re- 
moved, and  the  whole  of  the  salts  are  converted  to  mu- 
riates. Oxalate  of  ammonia  is  next  to  be  added  to  the 
filtered  fluid.  Oxalate  of  lime  is  precipitated,  which, 
after  being  exposed  to  a  strong  heat,  must  be  converted 
into  sulphate.  (63  )  100  g.  =  41.S  of  lime. 

The  filtered  fluid  is  afterwards  to  be  healed  to  about 
IOC",  and  reduced  a  little  by  evaporation.  A  solution 
of  carbonate  of  ammonia  is  then  to  be  added  to  it,  and 
immediately  afterwards  a  solution  of  phosphate  of  am- 
monia, continuing  the  addition  of  both  as  long  as  there 
is  any  precipitation,  taking  care  to  leave  an  excess  of 
ammonia.  By  the  addition  of  these  substances,  one 
part  of  the  ammonia  neutralises  the  muriatic  acid  of  the 
muriate  of  magnesia,  the  other  portion  combines  with 
the  phosphoric  acid  and  the  magnesia,  and  forms  the 
triple  phosphate  of  magnesia  and  ammonia  which  is 
precipitated.  Dy  exposing  this  to  a  red  heat  for  an 
hour  It  is  converted  into  phosphate  of  magnesia,  tOO  gr. 
of  which  ~  40  magnesia.  After  this  the  fluid  contains 
muriate  of  so<la,  perhaps  with  muriate  of  ammonia.  To 
procure  the  former  it  must  be  evaporated  to  dryness, 
and  the  residue  exposed  to  a  high  temperature,  100  ^ 
53.3  soda. 

The  muriatic  acid  in  the  muriate  of  soda  obtained 
may  be  either  greater  or  less  than  what  was  contained 
originally  in  the  fluid;  part  of  the  soda  may  have  been 
disengaged  from  the  otiier  acids,  and  hav*  combined 
with  the  muriatic  acid  of  the  muriate  of  baryta,  used  in 
the  precipitation  of  the  sulphuric  and  carbonic  acids. 
If  this  be  the  case,  the  acid  in  the  muriate  of  soda  pro- 
cured will  be  greater  than  what  existed  in  the  water; 
or  the  soda  may  be  in  less  quantity  than  could  neutral- 
ize the  whole  of  the  muriatic  acid,  part  of  this  acid  hav- 


ing t>een  combined  with  the  other  bases.  If  this  be  the 
case,  the  acid  set  free  during  the  additioo  of  the  ammo- 
iiiacal  salts  would  be  contained  in  the  residue  of  the 
cva]>orauun  in  union  with  ammonia,  but  would  be  vo- 
latilized by  the  heat,  the  muriatic  acid  in  the  muriate  of 
soda  would  lliercforc  bo  less  tlian  the  water  originally 
contained.  Though  the  (juantity  of  muriate  of  aoda 
procured,  therefore,  gives  the  real  quantity  of  the  soda, 
yet  it  docs  not  afford  the  proportion  of  the  muriatic 
acid.  This  may  be  discovered,  by  combining  by  cal- 
culation the  bases  with  the  acids,  taking  the  quantity  of 
muriatic  acid  in  the  muriate  of  soda,  and  thus  we  will 
find  whcllicr  there  be  a  deficiency  or  redundance  of 
muriatic  acid.  By  subtracting  the  surplus  from  what 
exists  in  the  muriate  of  soda,  or  by  adding  the  deficiency 
to  it,  we  arrive  at  tlie  quantity  of  the  muriatic  acid. 
This  method  is,  however,  liable  to  fallacy.  It  is  better, 
therefore,  to  take  a  separate  portion  of  the  water,  eva- 
porated to  the  proper  strength,  and  remove  the  carbonic 
and  sulphuric  acids  by  means  ot  nitrate  of  baryta,  and 
then  add  nitrate  of  silver  to  it,  by  which  wc  ascertain 
the  quantity  of  muriatic  acid.  (61). 

By  these  difl'erent  steps  we  ascertain  the  quantity  of 
the  difl'erent  ingredients.  We  must  next  asceruin  the 
state  of  combination  in  which  they  existed.  This  is 
done,  by  supposing  that  the  ingredients  were  so  united 
as  to  form  the  most  soluble  salts.  Should  other  sub- 
stances, besides  these  mentioned,  be  supposed  to  exist 
in  the  water,  as  potassa  or  alumina,  they  must  be  detect- 
ed by  their  proper  test,  and  their  proportions  ascertain- 
ed. These,  it  is  supposed,  are  likewise  so  combined,  as 
to  form  with  the  acids  the  most  soluble  compounds. 
Thus,  in  his  experiments  on  sea  water.  Dr.  Murray 
found  that  a  pint  of  this  fluid  contained. 

Lime  3.9  w 

Magncsia  14.8 

Soda  96.3 

Sulphuric  acid   .    .    .  14.4 

Muriatic  acid    .   .   .    97.7        •  w"<«h 

336.1 

These,  he  inferred,  existed  in  the  water  in  the  state  of 
muriate  of  soda,  muriate  of  lime,  muriate  of  magnesit, 
and  sulphate  of  soda.  The  quantity  of  sulphate  of  soda 
equivalent  to  14.4,  of  sulphuric  acid  is  35.6  ;  the  re- 
mabder  of  the  aoda  85.1  is  united  with  74.3  of  muriatic 
acid,  to  form  159.3  of  muriate  of  soda.  The  quantitjr 
of  muriate  of  lime,  equivalent  to  3.9  of  lime,  is  5.7. 
The  14.8  of  magnesia  is  combined  with  the  remainder 
of  the  muriatic  acid,  to  form  35.5  muriate  of  magnesia. 
The  saline  contents,  then,  according  to  this  way  of  de- 
termining the  compounds,  are 

Muriate  of  soda  .  .  159.3 
Muriate  of  magnesia  95.5 
Muiiate  of  lime  .  .  5.7 
Sulphate  of  soda  .   .  35.6 


236.1 

In  the  same  way,  having  ascertained  the  proportions 
of  the  different  ingredients  in  any  mineral  water,  the 
quantities  of  the  compounds  which  they  form  may  be 
ascertained. 

If  this  view  of  the  constitution  of  mineral  waters  be 
correct,  the  component  parts  of  those  analysed  will  be 
very  different  from  what  has  been  stated  in  the  foregoing 
Table,  these  having  been  ascertained  by  the  evaporation 
of  the  fluid,  and  by  the  other  methods  usually  folloivcd 
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ill  the  analyus  of  mineral  waters.  Tbas  those  which 
bvm  jrMdtd  trtphaiie  of  Hum  and  nomte  of  aoda,  it  ia 
hfciHidi  eontrio  onndaM  «f  lims  add  enlphate  of  toda, 
the  two  former  bavfa^  baea  geacratad  during  the 
poration  by  the  decewi|W»Hiop  oF  the  latter.  The  qoan- 
tilics  of  the  subetances  ron'  ii:iccl  in  the  water  may  be 
ascertained,  by  finding  the  etjuivalents  of  the  tliffercnt 
Bompounds.  Thus  100  of  sulphate  of  lime  arc  cquiva- 
lant  to  of  muFiate  of  lime ;  and  100  muriate  of 
aaite  are  M|aifalMt  ta  IS>  a«lpkaia  «f  aada.* 


The  mode  of  analysing  mineral  waters  reconinicndcd 
1^  Dr.  Murray.  i»  one  siuended  with  much  less  labour, 
andi  it  b  probablct  leads  to  results  at  least  as  accurate, 
if  not  mora  ao,  than  ttaoie  obtained  by  any  of  the  other 
malliods  of  anatyais.  A  atrong  argument  in  it*  favour, 
is  its  detecting  in  mTnrr;il  waters  substances  which  act 
powerfully  on  the  auiir.iLl  system,  and  thus  enabling  us 
to  account  for  the  medicinal  cftects  of  some  of  ihcm, 
which  cannot  ba  done  by  the  other  modes  of  analysis. 


MINERALOGT. 

MtKXRALOOY  is  that  branch  of  natural  history  which  of  the  Grecian  philosophers,  taught  the  Neptunian  view 

ankes  us  acquainted  with  all  the  properties  and  rela-  of  the  origin  and  forniaiion  of  the  earth,  which  he  had 

tinna  of  nnneraU.   It  ia  divided,  by  Werner,  into  aeverat  become  acquainted  with  during  his  residence  in  £^pt. 

tfanelwe,  or  doetrinait         Oryctognosy,  geognosy,  Zeno,  inotlter  learned  Grccic  phiJoaopher,  mainuiMd 

mil '  ralogical  chemistry,  muieralof^ic it  geography,  and  that  fire  vaa  tlia /krtoa  marrriB,  and  that  the  aaitll  waa 

cconomiciil  minei-alogy.  Oryctognnsy,  (or  mmeraloinr,  fortnad  ftom  the  igneous  element.  But  it  would  be 
commonly  so  called,)  arran^jes  und  describes  simple  vain  to  attempt  an  account  of  the  various  fanciful  spccu- 
■unerals,  according  to  th«ir  external  characters ;  geog-  lations  on  the  formation  of  the  earth,  proposed  by  an- 
aeay  makes  us  acquainted  with  the  structure,  relative  cient  authors.  These  afford  us  no  satisfactory  infurma* 
yoaitloo,  nataiiala,  and  mode  of  formation  of  mountain  tion,  in  regard  to  the  materials  and  structure  of  the 
MOkatOr  thoee  niiMval  masses  of  which  the  cmtl  ef  crust  of  the  earth.  Agricola,  in  Saxony,  aod  tiiat  ra- 
the earth  is  composed  i  mioeralogical  chanalstry  amiine.  markable  onao  Bernard  do  Paiissf,  in  Franca,  were  tha 
rates  the  various  chenrieal  properties  and  relatlein  of  int  observen  who  proposed  ratfonal  opinions  respect- 
minerals  ;  mincralopical  geography  delineates  the  geo-  injj  the  formation  of  minerals.  But  the  universal  deiro- 
graphical  distribution  ofsiniplc  and  compountl  minerals  tion  to  idle,  useless,  and  pernicious  scholastic  discus* 
over  tl  (■  iji  L-  of  the  earili  ,  li:mJ  '  h  iiun  ll.,!  n i uu:  ralo^^y  sions,  so  prevalent  at  that  time,  and  which  continued  for 
teaches  us  the  various  uses  of  minerals,  whether  simple  a  long  succeeding  period,  occasioned  an  almost  total 
•r  compound.  ne^^lect  of  their  observations  and  opinions.  In  the  year 
In  the  general  view  of  mineralogy  adapted  to  the  1740,  Oe  Maillet,  who  had  resided  Inng  in  Egypt,  and 
mtore  of  an  Encyclopaedia,  we  cannot  nae  tlus  arrange-  who  adopted  the  opinions  of  the  ancient  philosophers  of 
ment  of  Wcrnr-r's.  We  shall  consider  mineralogy  un-  that  country,  where  he  himself  had  witnessed  how  the 
der  two  heads  j  viz.  Qeognosy  and  Oryclugnosy;  and  waters,  by  the  deposition  of  earihv  matter,  contributed 
view  them  in  such  a  manner  as  to  include  the  most  im>  to  the  magnitude  of  the  earth,  itu mptrd  a  general  ex- 
portaot  detaila  which  belong  to  the  doctrines  of  chemi*  planation  of  the  formation  of  the  globe.  In  his  curious 
ca),  gaograpbical,  and  ecOMOdcal  nllieralogj*  work,  entitled  TellUxmed,  (his  own  name  reversed,)  he 

aiaintaioa,  that  our  globe  is  eonposed  of  strata,  which 

0E00N08T.  have  been  aveeeasively  deposited  over  each  other  by  tha 

sea,  which  gradually  retired  and  uncovered  the  present 

CHAP.  I.    HUtory.  continents.    This  opinion  was  adopted  by  Linnzus,  in 

his  amusinp  tract,  entitled  De  TcllurU  habiiabilit  mere- 

This  important  branch  of  natural  histoty  makes  us  mento ;  and  Buffon,  in  inn  gplenUid  vision  uf  the  forma- 

acquainted  with  the  structure,  relative  position,  mate-  tion  ot  the  earth,  inclines  partially  to  this  hypothesis; 

riale,  and  mode  oi  formation  of  the  mineral  masses  of  for  he  considers  the  superficial  strata  of  the  globe  as 

wflrteli  the  crust  of  the  earth  is  composed.  Tha  term  having  been  formed  from  Water.  But  all  these  specu- 

feognety  is  derived  from  the  Greek  words  yw,  the  eattA,  lations  rested  on  a  very  Inaecnre  basis ;  because  the  mi- 

and  yutrn,  knwtedge.    It  has  been  confeanded  with  neralogf  of  no  tract  of  country  had  hitherto  been  accu- 

»roi'3_iyf/,  whicli  instructs  us  regarding  the  physiognomy  rately  and  scientifically  examined.    It  was  therefore  idle 

of  mountains  ;  with  geogony,  which  is  purely  hypoihe-  to  attempt  to  speculate  on  the  formation  of  the  earth 

tical,  coiivi-itinij;  of  very  abstract  speculations  rcfjardiiig  with  any  prospect  of  succcss,  when  we  were  ignorant 

the  original  formation  of  the  earth  ;  also  with  geology,  of  the  materials  of  which  it  is  composed,  and  of  tiicir 

which,  however,  bsa  a  more  extensive  signification,  for  structures  and  modes  of  arrangement, 

abe  word  x>yi«  comprehends  the  whole  science,  or  ra-  Tiiias,  a  Swede,  was  one  of  the  first  naturalists  who 

tlonale  of  any  subject ;  and  therefore  geognosy  is  only  a  was  aware  of  tbe  utility  and  importsnce  of  such  de- 

branch  of  gi  oloii»y.     neology,  indeed,  according  to  scriptiona ;  and,  in  the  year  1750,  he  published  several 

Werner,  conipr<  ht  nds  not  only  gec^gnosy,  hut  also  geo-  topographical  descriptions,  illustrative  of  districts  in 

grafihy,  hydrogrufihyy  mfleoroiogy,  aiii!  gtogony.  Sweden.    Ttiis  example  was  speedily  followed,  and,  in 

The  speculative  piri  of  geognosy  engaged  tbe  attcn-  the  year  175  6.  Leiiman,  a  German  miner,  published  his 

tkn  of  mankind  at  a  very  early  period}  for  we  find  that  celebnttcd  work  on  secondary,  or  fioetx  rocks,  in  which 

the  priests  of  Egypt  maintained  the  aqueons  origin  of  the  distinction  into  primitive  and  seqondsrv  mountains 

tbe  globe.  From  Egypt  science  passed  Into  Oroecej  ia  first  proposed.  Wallerjos,  professor  of  mineralogy 

and  wa  team  that  Thalea,  ooa  of  tha  most  dlsiingiiiBhad  at  Vpsal,  bf  tbe  ptiblication  of  his  syatem  of  mineralogjr 

*  VsvMliig  Oesa  aiabcnb  the  sade  af  aqpivailettiser  WoihaiaB  Is  adttbi^y 


Goo 


416 


SUNERALOGT. 


in  I77%t  wbA  Gerhard,  in  hit  elcmenlary  work  on  mine- 
nl«,  mtde  ni  acquunted  with  the  geogooBtical  tituaiioa 
or  m*ny  mineralv.   But  of  all  the  works  ot  ibat  period, 

the  inosl  impuUant  was  the  physk mI  ij;s ojjraphy  ol  Hcr.;- 
man,  in  Mfhith  wc  find  collctuu  ami  ilisposed,  in  .i 
luminouH  oriU-r,  all  the  facts  and  ohscrv ii'.iun^  hitt^ito 
published,  in  regard  to  the  strata  of  the  earth,  and  to 
nuneral  veins.  TrvTelleri  now  made  the  invesUgatiOQ 
or  the  atrala  of  countriea  an  object  of  particular  attan. 
tion.  Paltaa,  who  was  emplored  bf  the  RtiHian  t(ov> 
ernment,  in  exaniinintj  the  natural  produciioii»  of  that 
vast  empire,  aUhou(;h  llie  state  of  mincraluii^y  at  that 
pciiuil,  iiiid  iliL  rapidity  of  his  joiiniey!*,  prc\  i  nu-el  nii- 
niiU-  iiivt  5'i^',Tucins,  made  many  importani  j^eo^t>o«ticai 
oLisLiviitirjh:,,  mill  was  the  first  who  in>'esiig3ted  with 
care  the  i.uim  t  <n;s  nnd  striking  fossil  remains  of  cle- 
phant*i,  rl  inuci  ruM  s,  and  other  genera  of  the  torrid 
soiMt  found  buried  under  the  icy  aoil  of  Siberia. 

Oiiettard  and  Mennet,  in  France,  suppoi  ted  by  pub- 
lic aid,  an  J  iissisuul  ly  mariy  ii;:tvii  :ilisi «,  undertook  the 
mineraloi^'ic.il  dLtxaipuun  ol  riiiiicu.  Srvcral  paris  of 
this  ^^oIls  \Ttic  published,  but  tht  I\kIs  uctc  siot  well 
arranged  or  connected.  Lavoisier,  the  ccleoratcd  che- 
niist,  co-operated  in  this  mineralogical  history  of  France, 
and  published  several  beautiful  dctcrtptivc  mcnioirs. 
Other natvraliiiis  gave  description>ofditt|4eta]nPratKC; 
Oensane  published  that  of  I^ani^uedoc ;  Faujas  that  of 
Dauphiny,  and  made  us  acquainted  with  the  volcanoes 
ot  \'ivaiais  ;  Desman st  had  already  described  the  vol- 
canoes of  Auvcrgne  ;  Palassou,  in  his  essay  on  the  Py- 
renees, explained  the  structure  of  that  great  range  of 
mountains,  and  was  the  first  to  slate  the  important  (actg 
that  the  direction  of  the  strata  ia  parallel  with  tint  4^ 
the  chain.  Bui,  of  all  the  works  pvbliabed  at  tbia  pe> 
riod,  (1779.)  the  nibst  important,  aiid  that  which  coatri* 
butcd  in  the  most  eminent  degree  to  the  advancement 
of  geognosy,  was  the  first  volume  of  the  travels  of  the 
cckbijted  Snussdrc.  li  can'.ains  many  iiitertsi iiit^  nii- 
neraiogtcal  facta,  and  numerous  importatit  geological 
observations.  The  succeeding  volumes  of  this  work  of 
Sauaaure'a  abound  in  vatuablo  iacu  and  beautiful  tiewa 
of  nature,  and  characterise  him  as  one  of  the  most  pro- 
found and  bucccssful  of  geoloj^ists.  J.  A.  Dcluc,  also 
a  native  of  Geneva,  and  co'.cmporary  ot  Snussurc,  was 
ar>  active  ciiquirct,  wlni  added  several  important  facts 
and  views  to  geology.  Some  years  before  the  appear- 
ance of  the  works  of  Saussurc  and  of  Deluc,  the  cele- 
brated Werner  was  appointed  professor  of  miaeralogy 
ytt  Fref  berg  in  Sasoof .  Tbia  remarkable  many  by  bis 
numerous  observations,  and  profound  viewa  of  nature, 
created  a  new  xra  in  mineralogy.  He  was  the  first  to 
point  out  and  explain  ilic  truu  mode  of  investigating 
gcognoslicat  phenomena;  he  tiist  arranged  and  deve- 
loped the  principal  structures  iliat  occur  in  the  crust  of 
the  earth,  and  explained  and  enumerated  the  various  re- 
lations of  moantain-rocks,  beds,  and  vcin^,  and  of  the  fos- 
^1  orgat^c  remaina  contained  in  strata  of  different  kinda. 

Unfortunately  for  science,  he  pubtlihed  bat  little,  so 
that  l.'s  filscrivcries,  arrangements,  and  views,  were 
principally  made  known  by  the  writings  of  his  nume- 
rous pupils.  These  were  ot  all  Countries,  from  the 
shores  ul  ihc  Black  bea  to  tlte  extremity  of  Norway ; 
{ind  his  fame  and  views  were  carried  to  the  Americas, 
and  principally  67  bis  own  pupils.  Indeed  most  of  the 
distinguished  nriiitralogists  of  the  present  age  have  pro- 
ceedeit  froin  the  cf  tthratcd  school  of  Fri  '  V  i  Mohs, 
Ctuirpentier,  Bucb,  iUumcr,  Frcislebcii,  iluntboldt, 


Steffens,  Eng«11iu«,  EMMflt»  d*AnMh|BitteeH  Detg 
Rio,  and  manj  othen»  might  be  mentioned  as  pupils  of 
this  great  and  prolband  naturalist.  Whilst  Werner,  bf 
his  prelections,  and  the  activity,  zr.d,  and  ^kill  ol  nis 
[Hi pits,  Wiis  advnricintr  geot^nosy  iri  Germany,  and  in 
niL.ny  other  eoun'.rirs,  we  tind  tliat  P-itrin,  Delara«therie« 
Raymond,  and  others  in  France,  were  adding  to  our 
kodwlcdgc  of  the  structure  antl  oompoailion  of  tbo 
earth.  But  of  all  French  geoiogiatSf  the  most  distin- 
guished was  Dolomieo.  He  was  one  of  the  first  na- 
turalists vs  ha  CKatniiicd,  iti  a  satisfactory  manner,  the 
nature  ol  active  volcanoes,  and  ins  wiiiin^^  and  views, 
ii\  this  dt])ariiTiciit  (jI  (^toj^riosv,  may  be  considered  as 
liaving  led  tlic  »;\y  to  ilie  mvcaii|i;<tUi>u&  and  views  of 
Spallanzani,  For(l>t^  Faujas,  Ureisiac,  and  Cordier.  But 
be  did  not  confine  bis  allentioo  aoleljr  to  Ibe  atudj  of 
volcanic  districts,  for  be  baa  lefk  several  intttresiiag  jaft> 
moirs  on  mineml  formations.  In  France,  the  study  of 
petrifactions,  or  fossil  organic  remains,  has  materially 
contributed  to  the  advancemcnl  of  >^eo^;nosy.  The  pre- 
vious views  of  ^^'clIlcr,  on  this  suliject,  the  discoveries 
and  o!)icrva"ions  of  Huiitci,  Bliiiiu:iibaL  li,  S<  lilolthcim, 
and  others,  paved  the  way  for  the  more  extended  and 
brilliant  investigations  of  Cuvier.  . 

Whilst  gcogootf  was  advancing  in  other  eauntOMtit 
wss  umil  lately  but  little  attended  to  in  Great  Britain. 
The  j>ubIication  of  tl-.e  theory  of  lii:::iL  -,  u:  :6i<I,  and 
the  spccniations  ot  Robinson,  ii;  1 6y'.<,  ainuscu,  witituut 
corninuiitLatinf;  any  real  inloi niaiioii.  Woodward's  Es- 
say on  the  Natural  History  of  the  Earth,  published  ia 

1702,  was  the  first  wbicb  conuiaad  engr  &cts  of  impor> 
tancCf  and  the  lecturea  and  diaoourse*  «■  «artbquake% 
by  Robert  HookCf  in  l70Si  the  pbysico-lbeological  dii^ 
coursea  of  Ray,  In  171S>  end  the  new  theory  of  th« 
earth  of  Whiston,  in  1733,  were  principally  of  a  specu- 
lativc  nature.  The  inquiry  into  the  origitta!  state  and 
formation  of  the  earth,  by  John  Whitclmi  :>t,  published 
in  1778,  altliou^h  printipally  theoretical,  contained 
good  observations  on  the  structure  of  sonie  districts  in 
England.  James  Douglass,  in  1785,  published  a  dia- 
senatioo  en  the  antiquity  of  tbe  eartbi  in  whicb  certain, 
fossil  organic  remsltts  are  particularly  considered. 
About  this  time,  Dr.  Huiton,  of  Edinhurch,  published, 
in  the  Philoscfihicu!  Trantaetwu  of  the  Boyal  Society  of 
Edinburi'h,  a  Miiknn^;  essay  on  Ihc  liicory  of  the  earth. 
But  this  work,  like  all  those  of  n  merely  speculative 
nature,  did  not  afford  any  beneficial  results  to  g9og« 
nosy  {  indeed  it  remained  nearly  unnoticed,  except  in 
some  eontroversiat  tracts,  by  Mr.  Kirwan,  until  it  was  re»> 
produced  to  the  public  by  Professor  Playfair,  in  his  in- 
teresting work,  entitled  "  lUuitraiiont  of  thr  Huttoniau 
T/ieori/,"  published  in  18ii6.  In  I  Bui,  l'll  h^^.Jr  Ja- 
rncso:,  published,  in  two  volumes  quatiio,  (Iil  itsitusof 
his obscrviuioiis  on  the  geognosy  of  the  Hcbiiiii  s,  ()rk» 
ney,  and  Slielland  Islands,  in  a  work  entitled  AimC' 
ralogff  rfthe  Secttkh  Itte*.  This  was  tbe  first  eaten* 
sive  topegranhieal  ireognostical  work  that  had  appeared 
in  Britain.  In  ISOB.  the  same  naturalist  published  hia 
r.lcmmtt  of  f7roi,T;.,.u/.  in  w'lirli  the  s;rU(tuie  and  ma- 
terials of  the  eai  t.i  art  scientiHi  ally  <  oriiidcjcd.  Auuut 
this  time  the  Wernerian  Society  ol  Ldinburgb,  and  Geo- 
logical Society  of  London,  were  established  ;  two  asso- 
datione  wkicb  have  eminently  contributed  to  the  ad- 
venoement  of  geognosy*  Other  geokigical  societies 
have  since  been  established  in  different  parts  of  Great 
Rritair.;  and  the  s.':iencc  is  now  extensively  and  actively 
cultivated  in  every  civilired  country  in  Europe.  --^ 
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CHAP.  II. 

J>etayuhH  ^  tie  Sur/aee  ^  the  Barth. 

When  wc  take  a  ycry  general  view  of  the  earth,  it 
appear!)  a»  a  globular  solid  maui  wb(»e  surfeice  is  di- 
ver<^iried  bjr iiiiip«nMM  enuiiaiiGM,-«f  TirioQi  mgninules 

and  forms. 

3.  Experience  teaches  us,  that  the  groat  fossil  masses, 
of  which  the  solid  body  of  the  earth  u  ciunposedi  wh«i 
Tieweil  en  the  great  teale,  bavs  a  tmMar/&rm,  and  are 
consequently  mora  esteodcd  in  length  and  breadth  than 

in  thicknc-ss. 

We  also  find  ihat  these  masses  or  rocks  are  com- 
posed of  difTercnt  roineraU,  in  vanciis  states  ol  aggrt  - 
gaiion.  Of  these  the  earthy  form  the  greater  portion 
of  the  eatlb)  while  the  Mline,  inflammablei  and  metal- 
ttc  ninerale  oeear  in  werf  varioae  and  remarkable  re^ 
lations,  in  the  greater  and  more  prcvalcTit  itiasic^,  yei 
always  in  such  a  proportinn,  that  when  viewed  on  the 
great  scale,  they  do  not  contribute  to  the  iorakation  of 
the  tig;urc  oi  th«  earth  or  its  sui  face. 

3.  When  we  examine  the  surface  of  the  globe  more 
particularlff  a  certain  localilj  of  iu  ineqnalitiea  ia  tobe 
cbaerved.  Thua  the  meat  conaiderable  Ineqaaihiea, 
thoeei  namely,  which  present  the  most  frequent  and 
the  deepest  sections  and  fissures,  are  always  found  in 
the  more  elevated  regions;  while  in  the  lower  places 
we  observe  very  few,  and  by  no  means  such  special 
elevations  and  depressions.  We  further  observe,  that 
the  masses  of  which  the  higher  and  lower  part*  of  the 
«attfa  arc  composed,  are  by  no  meana  of  the  aame  na- 
ture. The  alevtitedt  iugged»  and  very  uneven  places, 
are  moitlf  compoeed  or  rocky  masses,  which  present 
to  the  eye  rough,  bare,  and  fissured  clifT*,  mural  preci- 
pices, and  even  entire  rocky  valleys.  Oti  ibc  Other 
hand,  in  the  lower  parts  of  the  earth,  WC  find  in  gene* 
ral  earthy  masses,  as  clay,  loam}  sand,  aod  rolled,  •lonea; 
but  neither  cliiTs  nor  rocky  nlBtjtf  and  only  aiogle 
Uocka  oi  the  mataiials  of  the  mere  eloffated-piacea. 

4.  There  ia  atill  another  general  and  very  interesting 
observation  to  be  made,  namely,  that  the  remains  of 
organic  beings  more  or  less  changed,  (what  arc  deno- 
minated firlrj/actio'is.)  are  foiirul  embedded  in  these 
rocks.  Tliese  remarkable  bodies  are  generally  found 
in  the  middle  and  lower  heighta  of  the  earth.  In  the 
aaiddle  heigbta  they  are  atut  very  rare  j  but  they  in> 
crease  in  variety  and  number,  as  we  approach  the 
Icivcr  places,  and  are  at  length  accumulated  in  immense 
quantities  in  the  lowest  parts.  Wc  also  observe,  that 
the  orj^anic  remains  found  in  the  middle  heights  are 
totally  changed  into  stone;  but  the  lower  the  situa- 
tion, the  morx  these  bodies  appear  unaltered,  or  ap> 
proach  to  tlieir  original  state.  It  ia  alio  obaarted, 
that  the  higher  places  sflTord  different  genera  and  spe* 
cic-^  of  petrifaciiors  from  tho5.e  found  in  tlic  lower ; 
and  although  we  are  able  (o  show  tlic  originals  of  iome 
of  those  petrifactions  which  arc  found  in  lower  places, 
as  proofs  of  their  origin,  ihohc  !  i;rrl  in  the  middle 
heighta  Itelong  to  species  thai  :<  inknown  to  us. 
Lsatiy,  we  may  remark,  that  in  all  the  situations  al« 
ready  mentioned,  that  is,  from  the  middle  to  the  low- 
est heights,  but  psriicularly  in  the  latter,  there  arc  ^^rrn-- 
rocks  in  which  few  &r  no  traces  of  such  organic  renuiins 
have  ever  been  found  ;  ultliough,  from  the  local  situa- 
tion of  the  rocks,  we  might  as  readily  expect  to  find  pe> 
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tri  fact  ions  in  th«ny  «i  In  otiMr  Tock»  of  tiM  Mme  reb- 

tive  height. 

5.  When  we  examine  the  surface  of  the  earth  more 
particularly,  we  find  that  the  special  inequalities  are  in* 
eluded  in  others  more  general;  that  these  general  ine- 
qualities arc  again  contained  in  others  still  more  gene- 
ral ;  and  that  at  length  the  whole  are  included  in  the 
most  general.  These  inequalities  may  be  divided  into 
five  classes  or  degrees.  The  first  contains  the  most 
general  inequ  ililics  j  these  are  the  bottom  of  the  «ee, 
and  the  dry  land.  The  Mcood  comprehends  what  majr 
be  termed  /ow  emtntry  snd  A^A  eetmrry.  The  third, 
which  is  more  special,  comprehends  tnouniatn  grouftt. 
The  fourth,  which  is  still  more  particular,  comprehends 
mountain  chaint  and  vallrys.  The  fifth  and  last,  which 
is  th>  most  special,  comprehends  tingle  mounttdni,  and 
the  Tavinct  or  valleys  between  them.  We  hate  thus  a 
moat  beautiful  series,  from  the  single  moontain  and  the 
ravine  to  the  great  fabric  of  the  b(gh  country;  and  atill 
further  to  the  most  general  division  of  the  inequalities 
of  the  earth's  aut&ce,  the  dry  land,  and  the  bottom  of 
tbe  aea. 

rtnt  Otgree. 
Dry  Land.  Bottom  of  tbe  Sea. 

Secotid  Degree. 

HigiiLaod.  Low  Lend. 

nUrd  Dtgrte, 
Alpine  Land.  PlaiiL 

The  mountainous  and  hilly  land  tnaka  tiM  traadtlOR 
from  the  Alpine  land  to  the  plain. 

Fourth  Degree. 
Movntaia  Raage.  Vatiey . 

t^ih  Dtgree. 

Mountain.  Ravine. 

We  shall  now  consider  each  of  these  inequalities  In 
detail. 

6.  In  regard  to  tbe  ioitom  iff  the  tea,  we  may  at  pre- 
sent remark,  that  it  is  diversified  by  many  inequalities  i 
which,  however,  are  not  SO  Special  as  ibose  00  the  sur- 
face of  the  dry  land. 

The  ocean  rovers  about  threc-6flhs  of  the  wliole 
earth,  so  that  there  is  but  a  comparatively  small  portion 
of  it  elevated  abote  tbe  surface  of  the  water.  Even  this 
doea  not  form  a  comiofited  whole ;  on  the  contrary,  it  is 
divided  Into  a  number  of  detached  masses,  to  whleli 
geographers  have  given  different  names:  the  larger 
arc  denominated  continrnts,  the  smaller,  ulandi. 

The  geographic  division  of  the  earth  into  continents 
is  not  quite  correct.  Thus  Europe  and  Asia,  which 
form  but  ana  continent,  are  by  geographers  divided 
into  two ;  whereas  America,  which  forma  two  very  dis« 
tinct  continents,  having  their  natural  boundary  at  the 
Isthmus  of  Dat^cti,  is  considered  as  one,  Europe  and 
Asia  should  therefore  he  couMrlered  as  furmiog  one  con- 
tinent, and  America  two.  Afiicj,  on  the  Contrary,  la  Well 
ch:tracteriscd  as  a  distinct  continent. 

The  great  inequality  of  tite  distribution  of  the  land, 
which  rises  above  the  surface  of  tbe  ocean,  deaorvea  at- 
tention. If  we  conceive  tbe  earth  divided  into  two 
f  f]i  "1  p  'l"  '  r  equator,  we  shall  find  a  most  strik> 
iiiji^  uillti tiice  in  the  proportion  of  land  on  its  north 
and  south  sides;  the  southern  half  is  almost  entirely 
composed  of  water;  but  in  the  nonheio,  the  greater 
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portion  is  land.    The  proportion  of  land  on  tlie  north 


Wd  south  sides  uf  the  equator,  is  qs 


lu 


It  has 


been  elao  jtbtervedi  th«t  if  the  eenh  be  divided  bf  a 
meridian  fine^  the  proportioa  ef  lend  md  wtter  ob  op« 

posiio  skies  is  Strikingly  different ;  there  being  ilwayt 

a  prcpunderance  of  water  in  the  one  side,  and  land  on 

the  O'.lltT. 

This  great  accumulatiua  of  land  in  the  northern  half 
«f  the  globe,  sui;gc»ttd  to  some  spcculatois  the  idea  of 
the  eiiuence  of  a  sootbem  cuntinent ;  they  conceiv* 
cd  it  to  be  impoaiible  that  the  equipoise  of  the  earth 
could  otherwise  rem^  uadistarbed.  The  iUuitrious 
Cook,  however,  has  shown,  that  even  beyond  71*  S. 
latitude,  there  is  no  Lipptaraiicc  of  a  contiricit  ;  mfl 
that  these  dreary  regions  ol  water  and  ice  are  only  di- 
versified by  a  few  islands.* 

7.  The  most  general  uiequaiities  observable  00  the 
tarAce  of  the  diy  tmd  are,  aa  we  have  already  ob- 
served, high  land  and  /ew  Imtf.  By  the  Brat,  we  un- 
derstand a  lofiy,  uneven,  and  widely  extended  mass  of 
land  :  by  the  second*  a  paat  a»d  widely  extended  low 
and  flat  country. 

In  Europe,  we  find  but  two  high  lands  and  one  low 
land.  The  one  is  the  great  European  or  Southern; 
the  other  the  Scandinavian  or  Northern.  The  one  haa 
Its  ntiddle  point  in  Switzerland,  in  the  Tyrol,  and  lh« 
Alps  of  Savoy.  Hence  it  passes  through  tbree*fourtha 
of  France  ;  tuversta  the  whole  of  Portugal  and  Spain; 
inciutles  ticji  ly  two-iliirds  of  Germany  ;  passes  through 
the  greater  part  of  It;ily  ;  and  also  part  ot  liuiigarj'  and 
Turkey ;  and  terminates  on  the  borders  of  the  Black 
Sea.  The  course  of  this  high  land  determines  that  of 
the  great  low  land.  Saxony  lie*  nearly  on  the  border 
of  this  low  land  or  plain.  It  petaea  through  the  north 
part  of  Saxony,  to  tlie  F.cist  i>r  TiMc  Sta.  It  also 
passes  by  the  foot  ol  the  Har^z  Muunt.iiiis;  tliroui;h  llie 
upper  part  of  Wcsiplialia  ;  and  liirtiu  r,  ttirou^^li  tlic 
whole  of  Holland,  the  Netherlands,  and  a  small  part  of 
Franec ;  it  •▼en  reachea  the  eaat  coast  of  thi«  island.  It 


extends  very  considerably  towards  the  north,  including 
in  its  course,  Prussia,  Poland,  and  nearly  all  Russia  in 
£arope  and  reachea  to  the  Uralian  Mountains,  includ- 
ing the  greater  part  of  Moldavia. 

The  other  high  land  naes  in  Norway  and  Sweden  ; 
comprehends  a  portion  of  Russia ;  and  exteixis,  with 
some  interruption,  to  the  Urailan  mountains. 

High  and  low  lattds  imgui  also  be  pomicU  out  in  the 
other  continents. 

I.  £%ery  high  land  is  composed  of  what  may  be  tenn- 
ed  alfihiei  mouniatnoua,  and  Mtfjr  land  |  and  loiMtiaief 
ol  smjii  pidiiis.  The  low  landi  00  tbc  contrary,  consists 
principally  of  ptam*  ;  but  we  Snd  in  it,  also,  sometimes 
niij  iiitainous  and  hilly  land, and,  vciy  rarely,  sniall  tnuun- 
tain  \;roup«.  Here  the  constituent  parts  arc  directly  re- 
versed 1  in  l)i(;h  land,  the  alpine  cuuniiy  forms  the  pre- 
dominating feature,  but  in  low  land  ttic  plain  is  the  cha* 
lacteristic  appearance. 

9.  Atpint  iand  la  compoaed  of  mountain  groufu,  ar 
groups  of  inouDtaina.  Each  moumaifi  group  consistsof 
a  number  of  inequalities,  wMcli  arc  dcHommatcd  moun- 
tain* ;  and  these  are  »rraiif;cd  tiito  aeries,  forming  wviiat 
arc  called  mour.iain  c/iaina,  or  chains  of  mountains.  A 
number  of  these  cnams,  when  joioeii  together  in  a  de- 
tenainate  manner,  form  a  mountain  groufi.  Mountain 
groopa  are  thua  excellently  distingaiahedfrooi  the  other 
conaUtuem  parte  of  the  high  land. 

It  is  of  much  importance  to  be  able  to  discriminate 
a  mountain  group  from  others  on  which  it  may  border, 
or  with  whic  h  ii  may  he  surrounded.  For  facilitating 
this  discrimination  it  may  be  remarked,  that  mountain 
groups  are  highest  in  the  middle,  and  usually  becoOM 
gradually  lower  and  smaller  towards  the  estreraitiea; 
and  that  each  individual  group  has  a  panictilar  diree> 
tion. 

Monntnin  groups  are  sometimes  separated  from  each 
other  by  plains ;  rsomctimts  by  Tail^aj  lirei)Qeittl7  ^ 
mountainous  or  hilly  country. 

10.  UbimiataeM  land  Is  compeaad  of  moantaini  that 


*  The  drv  land,  according  to  tome  French  (^eogiepben,  is  divided  bite  drat 
Wcrlii  I  and  thene  are  aubdivided  into  etgbt  dhrlaiofw  or  parts. 

The  M  vtM,  in  the  essle»  hcaiiphcre,  cxicads  ftom  seath.wcstto  neith  essti 
and  Asia,  and  EttrapCt 

Thr  new  Mflf  in  the  weslen  hendiphere,  extends  fioat  noith  to  seotb,  and  is 


dieOUir«r«4M»ir«vUlsad  MiHUm 
esBpfehendstwoeoaibMniSt  via.  JAiea 
ef  tm  eondneals,  Nerth  and  South 


I'll  the  Mnitli-ca.st  nf  iticro  i»  >  mass  nf  Inml  nenrly  M  large  i>  Kuropc.     It  ii  Nolusia,  or  New  llnlUnd.  It  in  »iirroiuidc :1  with 

many  island*  of  Kreat  extent,  and  with  amallcr  groups  of  islandn,  tli.a  cxii-ii  l  in  (he  vicimiy  of  itie  Ntw  World.  Tlus  is  iiamcil  tlie 
maritime  world. 

The  maritime  world  is  comprned  of  three  distinct  p»rt»  :  1.  .1iirrr,.l,inii,  which  includes  New  Holland,  and  the  great  islands  that 
nc  to  ih.e  cast  of  it.    '2   TIk-  ^rciit  iirrlnpcLij^o  nf  ishiitU  to  tlio  soiilh  nf  i^mtdiht  Arck^ll^lttfMtada.    Thet|linl»  whicb 

is  named  I^ttjfnesui,  includes  the  lEUuds  »cttttered  tbruu^'h  Uie  grt'^l  I'ucttic  Ocean. 

Those  islands  situated  near  continents,  arc  considered  as  belonging  tn  them.  Thus  the  Brttiab  Iskf  belong  to  Europe  i  those  of 
Japan,  to  Asia «  the  West  India  laJanda  to  Atnerica ;  Madagascar  to  Africa.  But  there  are  otiicr  anall  irianda  situated  in  the  middle 
of  the  Great  Oeeaa^snd  which  camistbercftttedteaiiy  ot  the  prsoadiagdiviatMiB.  These  Bsy  be  nantad  AfefinH  and  beloag  to 
the  eccswin  whidith^ereaitttated. 
Great  lalanda,  like  continents,  have  their  high  ehaiBa  of  meMBtans,  rivers,  lakes,  fbrcsta,  deserts,  and  large  animali. 
fn  the  island  of  Sumatra,  which  la  only  a  aaeoiidaiiy  One  in  point  ef  magnitude  in  the  ArthifKlagn  ofA'oiotia,  we  ncef  with  the 
elephnnt,  rhinoeeros,  and  bippopotamas ;  but  the  spceles  of  awDwIs  are  otten  different  from  those  of  the  neighbouring  ooittiaents. 
Thtis  the  rhinoceros  of  Sumatra  is  diffrrent  firoo  tlUt  of  Asia  sad  Africa.  Madagascar  produces  that  singular  species  ofsloth  nanted 
Ci,  and  the  different  species  of  makis  which  we  d»  not  meet  with  in  Africa  or  ebewhere.  Tlie  inhabitants  of  Van  Dii-inan's  Land 
are  very  different  from  those  of  New  ilolknd ;  and  the  gteater  niunber  of  mammiferous  animals  and  reptiles  are  specilically  diff«« 
rent  from  tliose  met  with  on  the  neighbouring  continent.  The  dm»  whicb  is  ao  mnch  priaed,  and  so  generally  distributed,  Is  a 
atmnger  to  them,  w  hile  it  is  met  with  vrry  generally  in  New  Hslland.  Uauds  ef  a  modetate  enteet  have  iw  gieat  aniRud^  and  tlirir 
rivers  are  umallprthsn  lho#e  nf  the  first  maf^nittidc 

The  v:;iallest  isIp»  .irc  sitriply  mcks,  wiihimt  nv  nlf  ts,  or  even  springs.  Their  precipitous  clitTs  and  caves  are  sometimes  beautifully 
ornamented  with  madrepores,  and  with  fuci  of  various  beautiful  eoloun  and  elegant  forms.   Their  sununiu  are  inhabited  by  peli« 


ea'iH.  cormorants,  albatrosses,  fMgalc  bfadi^  and  a  hsat  ef  Other  nmioe  bMs  t  and  during  tenpestSiiliqr  are  lathed 

ar.rl  hi^'ldy  pho<,p!ioric  ocean. 

As  these  ilir-L'  wnrM'i  ;irc  narrnw  tnwards  the  south,  and  brnsd  towards  'lie  imrth,  il  follows,  that  the  ;irj,  t/i'-ri  Ki-awfih-r,-  contains 
the  larger  portion  of  land,  and  may  be  culled  the  btrmtiial  bemubheix.  The  nuUtem  hemitlihtre.  wliieh  ia  very  much  covered  with 
thevMeiaef  theeeea^nurbei  '  
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«re  aggravat«d  inlo  chains;  bul  tliesc  chains  not  con- 
nected togeiticr  by  a  central  or  high  mountaio  cliaiti. 
Hence  it  never  forms  groups.  It  is  lower  tlian  alpine 
ImhI  ;  and  »  ofieo  intAnectedi  which  i§  never  the  case 
with  alpine  land. 

11.  The  third  constituent  part  of  btgh  land,  namely, 
Mlly  land,  is  much  lower  than  raounuinoua  country, 
and  consists  of  gentle,  rounded,  wavcd-Ilke  elevmtiODs. 
These  are  sometimes  arranged  inlo  groups. 

We  have  thus  a  complete  series,  from  the  most  elevat- 
ed and  complete  alpine  couotry ,  through  the  mountain* 
one  and  hUly,  to  the  low  coontry. 

IS.  In  re^rd  to  the  local  aitiiatioo  of  the  constituent 
parts  of  high  land,  we  may  remark,  that  alpine  land 
forms  its  principal  constitut:nt  part,  and  that  this  is  dis- 
tinguished  from  mountainous  and  hiily  land,  not  only 
by  its  frequency,  but  also  by  height,  and  lis  usually  oc- 
cupying the  middle  part  of  the  high  land ;  whereas  its 
borders  arc  marked  by  mountainous  and  hilly  land  ; 
thua  forming  the  tnuiaiiion  to  what  i*  termed  low  land* 

13.  The  fourth  eonatftuent  part  of  high  land  it 
filaim.    These  are  sniaJl,  isolated,  and  rare  ;  and  liencc 
form  tjut  unimportant  features  in  the  general  aspect  oi 
Jligh  land. 

14.  Low  land  differs  very  much  in  its  characters  from 
lugb  land.  It  is  principally  composed  of  plains,  and 
aometimea  contains  flat  hiiif  country,  chiefly  where  it 
borders  «d  alpine  comMiy.  Very  rarely  amall  moantain 
groups  occur  in  it|  and  tbesa  alwaya  occupy  ita  middle 
pan. 

15.  As  alpine  land  is  very  varied  in  its  aspect,  it  will 
be  i)iopcr  now  lo  consider  its  difi'ercnt  parts  somewhat 
in  detail.  When  a  mountain  group,  or  alpine  land,  is 
viewed  as  a  wholei  it  appeara  highest  in  the  middle  ; 
and  thta  highest  part  estcnda  through  the  whole  group 
without  bcing^  intersected.  This  elevated  portion  is  by 
geographers  denominated  the  Int^h  mountain  chain,  and 
is  one  oi  tiic  n»ost  reiiiarlQat)lc  parts  of  a  mountain 
group,  because  nature  appears  to  have  arranged  all  the 
other  parts  as  subonlinate  to  it  It  is  the  water-shed  for 
tiie  whole  of  the  neighbouring  countiyi  and  is  parallel 
to  the  length  of  the  group ;  hsnco  the  ttstremitiea  of  the 
group  are  at  the  same  timo  that  of  tfao  Ugh  mountata 
chain. 

All  the  other  parts  of  the  mountain  group  decline  on 
both  sides  from  the  high  mountain  chain ;  atHl  the  in* 
dined  plains  ihtts  formed,  are  denominated  the  fali  or 
aedtvUy  of  the  group.  The  inclination  of  the  acclivi^ 
varies  from  3*  to  ;  tliat  of  the  northern  declivity  of 
the  Pyrenees  is  from  3*  to  ;  that  ofAhe  southern  ac- 
clivity of  the  Alps,  from  the  line  formed  liy  ilic  colos- 
sal summit  =  f  Alont  Blanc,  Mont  Cerven,  and  xMont 
Rose,  and  uf  which  the  general  height  is  3500  metres, 
to  the  plains  of  Piedmont  and  Lombardy,  is  S}*.  But 
as  aycb  a  general  iodinaiioo  is  made  up  of  many  parti* 
enter  inclinatlont}  en  aeeount  of  the  inequalides  of  the 
acclivity,  we  must,  before  we  reach  the  summit,  ascend 
and  descend  acclivities  much  more  considerable  ilian 
that  we  have  just  mentioned.  The  two  acclivities  of  a 
group  have  rarely  the  mac  degree  of  inclination ;  on 
the  contrary,  one  is  generally  shorter  and  steeper  than 
the  other.  Thosi  the  northern  acclivity  of  the  Er^ege- 
berge  Is  long  and  gentle,  while  the  southern  is  rapid  and 
short.  In  the  Pyrenees,  the  northern  acclivity  is  more 
extensive  and  steeper  than  the  southern.  The  western 
jir  livjiy  of  the  Aiidts  is  shorter  and  steeper  tlian  the 

caatemi  The  lower  part  of  the  group,  thai  which  bor> 


dcrs  on  mountainous  end  billy  country,  is  denominated 
its  fool.  Wiicu  a  portion  of  it  extends  far  into  low 
country,  it  is  denominated  a  mountain  arm.  We  some- 
times meet  with  small  plains  on  the  acclivity  of  the 
group,  and  these  may  be  denominated  mountain  filalnt, 
to  distinguish  them  from  those  observed  in  low  country. 
Very  conaidetable  heights  lometimes  occur  in  the  ac- 
divity  of  the  group,  but  these  seldom  reach  the  height  of 
the  hi^h  mountain  chain. 

Thi:  concavities,  or  hollows,  in  a  mountain  group,  are 
deoominaied  vuUeift.  The  valleys  shoot  from  the  high 
mountain  chain,  interaect  the  acclivity  of  the  moontun 
group,  and  terminate  at  its  fiwt.  The  valleys  divide  the 
mountsinchuns  from  each  other  J  and  by  this  division 
nature  has  formed  all  the  varieties ufMrttcturaobaervud 
in  mountain  groups. 

The  iiitcrul  chuiiit  shoot  on  both  sides  from  the  high 
mountain  chain  towards  the  foot  of  the  group.  Of 
these  lateral  chsins  some  are  more  considerable  than 
others:  the  meet  considerable,  that  which  rises  from 
the  middle  of  the  high  moontain  clidn,  and  reaches  to 
the  foot  of  the  group,  is  detion>)rnled  the  firinci/mi 
moumain  c/iam  ;  the  other  chains  cither  shoot  from  the 
foot  of  the  group  towards  the  principal  mountain  chain, 
but  never  reach  the  high  mountain  chain  ;  or  they  pro* 
ceed  from  the  high  mountain  chain,  but  never  reach 
the  foot  of  the  group.  The  principal  mountain  chain 
of  one  group  cannot  jofo  with  the  principal  mountain 
chain  of  another,  nor  ca'i  r'lr  high  mountain  chain 
of  one  group  join  with  thai  uJ  uiiothiir.  The  summit 
of  a  mountain  chaiti  is  denominated  its  ridge,  and 
that  of  the  highest  mountain  chain  the  lughett  mounfoto 
ridge. 

We  have  nearly  the  same  eirenmitaiieea  to  attend 
to  in  regard  to  valleys  as  10  mountain  chains ;  only 

there  is  here  nothing  analogous  to  the  high  or  middle 
moumain  chain.  There  are  two  cliiet  kincls  of  valleys, 
namely,  the  flrinei/tal,  and  lateral  or  subcrdinau.  The 
firinci/ial  valleys  stretch  uninterrupted  from  the  high 
mountain  chain  to  the  foot  of  the  mountain  group,  and 
those  only  are  the  principal  valleys  that  reach  this  pdnt; 
all  the  othen  are  nOordltmtt  or  Jhrctvf  valleya.  Tbeie 
*  either  extend  from  a  mountain  chain  to  a  principal  val- 
ley, or  begin  from  a  lateral  chain,  or  the  principal 
moutitain  chain,  and  terminate  at  the  foot  of  the  moun- 
taio group.  Mountain  chains  are  divided  into  moun' 
taint  by  small  valleys  or  ravinet.  In  the  valleys  of 
mountain  groups,  we  have  alwaya  rivers  or  atreami,  but 
in  tbooe  of  mountain  duons,  there  ate  dtber  none,  or 
small  rivulets.  The  bottom  of  such  valleys  has  usually 
a  very  rapid  ascent ;  they  are  not  deep,  and  are  neither 
&o  wide  nor  so  extensive  as  true  vaU^a,  or  thoM  ibnnod 
of  ranges  of  mountains. 

16.  The  different  parts  of  todividuai  mountains  must 
also  be  described.  Almost  every  mouMain  baa  a /ear, 
aeefivfty^andawNiNff.  By  the  first,  we  understand  the 
lowest  and  fiattcst  part  of  a  mountain.  It  sometimes 
extends  to  a  considerable  distance,  and  then  rises  under 
an  angle  of  8®  or  10° ;  when  it  is  less  extensive,  or  has 
a  smaller  base,  it  rises  under  a  somewhat  greater  angle, 
but  never  greatly  exceeds  10^.  The  mountains  in  wide 
valleys  have  generally  a  considerable  foot,  but  theee  in 
narrow  valleys  are  lees  in  extent.  Soencdmcs,  as  in 
mountains  having  a  mural  a*eent,  there  is  no  fool. 

The  jtcclfvity  or  Aaeent.-~fl^  this  we  understand  the 
s])ace  conijined  between  the  foot  and  thL  s  jinmit  of  a 
mountain.  It  is  usually  the  steepest  and  moat  const* 
SGS 
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dcnble  part  of  it.  Itt  ioelimtion  is  less  or  more  than 
SO*,  and  on  this  depends  the  greater  or  less  corerinjp  of 
soil.  Upon  an  acclivity  of  30*  atid  upwards,  we  find  a 
good  cover  of  soil  ;  n  45',  however,  the  acclivity  is  too 
great  to  admit  tiic  ifiuMih  of  irce^.  Sometimes  the  ac- 
clivity i»  perpendicular,  forming  mural  precipices;  and 
it  is  either  n»ural  on  one,  two,  or  ail  sides,  or  in  sin);lc 
spots.  Graoite,  porphyry,  and  aandsionc,  afibrd  cxrtm- 
plea  of  such  acclivities.  Humimldl  remarks,  in  regard 
iq.  accliTtiies  in  general,  th«t  ihtf  are  .to  be  reckoned 
con!>idti  alitc  when  their  angle  is  7°  or  8".  which  h  the 
maximum  fur  carriajjes ;  thai  IIilv  irc  very  i  jpi'l  "  lien 
15",  which  is  Ibf  ii.axinuiiii  tor  loaded  biasis  of  hurtlen; 
that  an  inclination  of  Si"  is  so  great,  that  we  cannot  aa- 
cetiil  ii  without  catting  steps  in  the  rock  ;  and  that, even 
«Uh  the  mid  of  steps,  an  inclinatiaa  of  more  than  is 
ver^  difficult  of  ascent  * 

T/ic  Summit. —T^li  is  usually  the  sinuMcif  p:irt  of  a 
moiKiUiiii,  and  its  incliiiauou  is  ^cnciaily  less  consider- 
able than  tliul  ot  'he  acclivity.  There  occur,  howivci-, 
exceptions  to  ttiia  :  Uiu^  ihcrc  are  summits  that  rise 
more  rapidly  than  the  ac<.iivity  ;  and  these  are  usually 
very  high,  almost  of  equal  length  with  the  acclivity, 
and  completely  naked.  Such  lofty  and  precipitous 
summits  are,  in  S  witzerland,  denominated  Peakt.  The 
summit  varies  consiilcrably  in  its  shape  :  il  is  (iilnilar,  or 
lourjd-bncktii,  or  ohuisc,  or  acu'.c,  or  short  (onicul. 
Generally  tlic  &hape  uf  the  tnuuntati)  is  characteristic 
of  the  ruck  of  which  it  is  composed.  Thus  gneiss  and 
tranaiiion  rocks  form  flat  or  round-backed  summits  j 
ctay-slate,  conical  summits;  and  basalt  and  some  other 
rocks,  short  and  obtuse  conical  sumniits :  (;ranite  and 
limestone  often  present  extremely  sharp  puinled  summits 
or  pe;iks. 

The  summits  of  mouiUains  are  aomelimcs  divided  by 
means  of  ravines,  and  these  are  to  be  considered  as  the 
•oiallesi  kind  of  valley.  They  form  one  exircinity  of  the 
aeries  of  whieb  the  pnocipal  valleys  in  mountain  groups 
form  the  ottier.  The  inequalities  formed  on  the  sum- 
mits of  mountains  by  these  ravines  or  very  small  valleys, 
arc  denominated  Cafit.  A  mount  lin  may  have  many 
caps,  and  the  highest  of  these  wilt  be  the  tofi  of  the 
mountain. 

17.  Mountain  groups  may  be  considered  under  five 
diflfbrent  points  of  view,  namely,  accoirding  to  their 
length,  height,  btttdtk^  «A40e  tftlu  meimfalHe,  and  tMr 

connrcrion. 

18.  Mountain  s;roups,  in  rcj^ard  to  their  length,  may 
he  divided  into  prinrifial-  middle^  and  tmall. 

Aftrinclfial  mountain  grou/i  or  M/iine  country  must  he 
at  least  ISO  miles  long.  They  occur  but  seldom.  The 
Alps  of  Swltalerland,  the  Pyreneeti  and  the  Carpathians, 
mfToiH  cxrmples  of  this  Mud* 

.1  middle-sized  mountai*  grmift  is  from  40  to  130 
milt-8  in  l(:l;^;til.  The  (^ri'.utr  nuiiihcr  of  I' ii  rope  an 
rooiiittain  groups  belong  to  this  class;  as  examples,  wc 
may  mention  the  OrampinDs,  Hart*,  the  Reiscn  or  Giant 
Mountains,  fcc 

jI  amell  nrawifoht  grvufi  is  from  10  to  40  miles  in 
length  i  as  examples  of  it,  ire  may  mention  the  Forest 
of  ThurinK>3i  and  the  Bohemian  Miltelgcbirgc. 

19.  Moun;.iiii  LM'iiiiis,  ill  rcjjrud  to  ttu  ir  hi'L'-l.t,  are 
by  eiTi^i iipiitrs  divided  into  hig^A,  aj  a  middle  hcighly 
Mid  Iqw 

jI  high  mountain  groufi  is  above  1000  toises  or  fathoms 
in  heigtit«  In  Km «pc,  almost  the  only  examples  of  this 
claat  are,  the  Aipa  of  ^witserland,  Sayoy i  the  Tyrol*  and 


the  Pyrenees.  In  the  Alps  of  Switzerland,  the  highest 
point  IS  Mcmt  Blanc,  which  is  about  I5«646  feet  above 
the  level  of  the  sea.  The  Jungfraa<hom  is  ) 3,730  feet 
above  the  level  of  the  sea.  In  the  Tvrolean  Alps,  the 
Gross  (ilockner  reaches  the  hcij^ht  of  13.780  above  the 
aca  ;  4nd  the  Ortler  I5,io0.  In  t>i<  Pyrenees,  the  highest 
point  is  Mont  Perdu,  wliich  is  1 1.383  feet  above  the  sea. 

The  elevations  in  South  .\mcrica  are  much  more  con* 
sider.il^lc.  Thus  Aotisanais  19,150}  Tonguragua  16,579; 
Coto|)uxi,  sccordingtoCondsmine,  I«it90.  Chiroboraao, 

the  most  elevated  suiiunit  in  the  nOW  WOTM,  IS  21,440 
feci  ;i!)r)vc  the  level  cjf  liiC  sea.  ' 

The  Himalya  iiioiliUairi  in  Asin  is  still  hii:,'hcr,  |iaT« 
ingi  in  some  instanccsj  an  elevation  ol  27.«'>X}  feet. 

In  Asia,  AfHea,  and  America,  there  dpperir  tO  Im 
many  mountain  groups  that  belong  to  this  division. 

90.  Mountain  groups  of  a  mldttte  height  are  from 
500  to  loco  toises  hii;h.  These  are  not  u-ironimnn.  In 
Germany,  i  he  llrZf^t  bu  ^ije.Fichlelgcbirge.RietiCiigcbirge, 
and  Hari/:.  arc  ol  this  !iia.;tunKle.  The  highest  point  of 
the  Flchtel^c<  hirge  is  3600  feet}  of  the  Hartznearly  the 
same,  i'he  Schneekoppe  in  the  Rieaengeldrge  ia  «94t 
leei  above  the  sea. 

SI.  Ltm  mouMstn  groups  are  from  600  to  SOOO  (eet* 
high.    Tfiesc  arc  the  most  numerous.    Tlie  Schw;irz- 
Wald  nr  tilac  k  I'orcst,  the  mountains  between  Mora* 
vi.t  atui  Bohemia,  the  Thuringer>\Vaid,  tee.  bekmg  to 

this  class. 

23.  .Mountain  groups,  in  regard  to  the  breadlll  of 
their  base,  are  divided  into  matrive  and  tongUh  groupa. 

In  ma$tfve  mountain  groups,  the  tent^h  and  breadth 
of  the  base  arc  nearly  alike.  The  Swiss  and  Tyrolian 
Alps,  and  the  Hartz,  are  of  this  kind. 

In  the  ijiigish  mountain  tji  onp.  tUc  length  of  the  base 
i»  very  cunsuicrable  in  comparison  of  the  breadth.  Of 
this  kind  are  the  Riesengebirgc,  Erzgebirge,  Icc  TIm 
greater  number  of  groups  have  thia  shape. 

S3.  Mountain  groups,  in  regard  to  the  form  of  the 
mouniains  of  which  they  are  composed,  are  divided  into 
common,  tanteat  and  alfkne  groups. 

In  the  common  iivmntain  group,  the  indisidiial  moun- 
tains of  wiiich  the  chains  are  composed  arc  singly  aggre- 
gated,  and  arc  joined  nearly  to  their  summits. 

In  the  coniro/  mountain  group,  the  individual  moun> 
tains  of  which  ihe  chains  are  composed,  are  also  singly 
aggregated,  but  not  joined  together  higher  up  than  the 
declivity ;  en  that  th«^>  appear  conieat. 

In  the  alfiine  mountain  i^ruup,  the  inriuiituin  clulns 
are  composed,  not  ot  single  muunuins  juincd  tugcihcr, 
but  of  groups  of  pyramidal  shaped  muunt.iins,  in  ivhich 

E groups  a  large  pyramidal  mountain  has  arranged  around 
t  a  number  of  smaller  rooontsins  of  the  same  figure. 

94.  Mountain  groups,  in  regard  to  their  connection, 
are  either  l»olar«f,  or  several  are  joined  together,  form- 
ing a  chain  ol  ruoiintain  groups,  A  <. 'uiin  of  mountain 
groups  extends  from  the  Alps  of  Switzerland  to  Servis 
and  Bulgaria  :  a  similar  range  is  formed  by  the  Fichtel- 
gcbirgc,  which  is  connected  with  the  Carpathians  by  the 
Alpine  land  or  mountain  groups  of  the  Engeblrge,  Rie> 
aenbirge,  Sileaianaod  Moravian  groups. 

95-  PMat^  as  we  hsve  itready  mentioned,  form  the 
principal  constituent  part  of  lo^v  .'and  ;  yet  there  frc- 
qucnily  occurs  in  it  flat  hilly  land,  mure  rarely  low  and 
isolated  groups  ;  antl  ihc  hills  are  often  isidatedtand  at 
a  considerable  distance  from  each  other. 

The  plains  of  th«  low  land  ai*e  cliaraclcrited  by  par- 
ticular haiioWS  or  ooncaTitiea,  which  ire  ttenomfaMttedi 
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river  vaileyi,  or  rivfr  coursrs-  In  these  there  are  to  be 
distinguished  the  bed  of  the  rtoer,  and  the  fioim  or  haugk 
land  :  Further,  there  arc  to  be  obscrred  the  high  and 
torn  bmk  of  the  rirer,  and  the  Cftvines  or  soutlt  nUejrs 
tbM  traverse  the  high  bank,  lod  termimite  in  the  totr 
bank. 

Tltcrc  13  still  another  kind  of  hollow  to  be  observed 
in  Iuv>  latul ;  it  is  that  formed  by  sliaHow  and  wide- 
exteudeti  lakes.  Numerous  instances  of  this  are  to  be 
observed  in  tlie  great  Earepetin  low  land.  The  Marc 
BrMOdenbars  afibrda  nnnj  natuieeiof  tbete  latter.  We 
fbnher  obiertre^  that  the  plum  of  (he  low  land  are  not 
perfectly  level,  but  are  frequently  marked  with  rUing 
grounds,  which  can  scarcely  be  entitled  to  the  name  m 
hills.  They  often  extend  for  many  miles.  They  are 
denominated  by  German  geognosts  LandhShen,  wbou 
they  are  nearly  of  equal  length  and  breadth  ;  and  Land- 
drUekent  when  tbejr  have  a  lengthened  form. 

Humbol<tt»  in  bis  valuable  book  of  travels,  gives  an 
interesting  account  of  the  great  plains  irf  Somh  America^ 
which  we  shall  here  lay  before  our  reader*. 

In  the  Me«a  tie  Faja,  in  the  Oih  degree  of  South  lati- 
tudcisays  Humboldt,  we  cn'.creJ  ilic  ljusin  of  the  Llanos. 
The  sun  was  almost  at  the  zenith  ;  the  earth,  wherever 
it  appeared,  sterile  and  deatituic  of  vegetation,  was  at  the 
temperature  of  48*  or  50^  centigrade.  Not  a  breath  of 
air  was  felt  at  the  height  we  were  oo  the  mates}  yet^  in 
the  midst  of  this  apparent  calm,  whirls  of  dost  tticesMnt* 
ly  arose,  driven  on  by  the  small  currents  of  air  t!iat  glide 
only  over  the  stii  facc  of  ihc  jjjroutul,  and  arc  occasioned 
by  the  diirercncc  of  tempcratuie,  which  the  naked  saitd 
and  the  spots  covered  with  herbs  acquire.  These  tand 
^gbtdt  augment  the  suifocating  heat  of  the  air.  Every 

Cin  of  qnartss  hotter  than  theMirraandliigair,ndbtea 
t  in  every  direction ;  and  it  is  difBcuit  to  observe 

the  temperature  of  the  atmosphere,  witliniit  these  par- 
ticles of  sand  striking  against  the  bulh  of  ibc  ihcrmonic. 
ter.  All  around  the  plains  seemed  to  asrend  to- 
wards the  &ky,  and  that  vast  and  profound  solitude 
appeared  to  our  eyes  like  an  oecan  covered  with  sea 
weeda.  According  toibe  tmequal  mass  of  vapours  dif- 
ftued  through  the  atmosphere,  and  the  variable  decre« 
roent  in  the  temperature  of  the  difiereut  stniia  of  the 
atmosphere,  the  horizon  in  some  patis  was  clear  and 
disiint  t;  in  uilicr  parts  it  appeared  undulating,  sinuous, 
and  as  it  striped.  The  earth  was  there  confounded  with 
tbe  sky.  Through  the  dry  fb^and  strata  of  vapour,  the 
trnnks  of  palm-treei  were  seen  from  thr.  Stripped  of 
tlieir  foliage,  and  their  verdant  summits,  these  trtmks 
appeared  like  niastb  of  a  ship  discovered  at  the  horizon. 

There  is  son\ething  awful,  hut  sad  and  gloomy,  in  the 
uniform  uspcct  ol  ihese  btepjies.  P^vcry  thing  seems 
motionless}  scarcely  docs  a  8m;ill  cloud,  as  it  passes 
■cross  tiMB  aeidtby  and  aaaounces  the  approach  of  the 
seaaon,  aotnedmet  cast  its  shadow  on  the  aavamiab. 
I  know  not  whether  the  first  aspect  of  the  llanos  excite 
less  astonishment  than  that  of  the  chain  of  the  Andes. 
Mountainous  countries,  wliatever  may  be  the  highest 
elevation  oi  tlie  inglicst  sumnuis,  have  an  analngcuis 
pbysiogonomy ;  .but  we  accustom  ourselves  with  diiH- 
Ctllty  to  the  view  of  the  llanos  of  Venezuela  and  Casa- 
nary*  to  that  of  the  Pamfia*  of  Bnenos-Ayres  and  of 
Chaco,  which  recal  to  the  mind  incessantly,  and  during 
journeys  of  twenty  or  thirty  days,  the  smooth  surface  of 
the  ocean.  1  had  seen  the  plains  or  ll^inos  of  Li  Mancha 
in  Spain,  and  the  heath-l.mds  tiiat  extend  from  the  ex- 
tremity of  Jutlaod)  through  Luneburg  and  Westphalia) 


to  Belgium.  These  last  arc  real  steppes,  of  which  man, 
during  several  ages,  has  heen  able  to  subject  only  small 
portions  to  eohivation  ;  but  the  plains  of  the  west  and 
north  of  Europe  present  a  feeble  image  of  tbe  immense 
llanos  of  South  America.  It  is  in  the  sonth<e«at  of  our 
Continent,  in  Hungary,  between  the  Danube  and  the 
Theiss  ;  in  Russia,  between  the  Borysthenes,  and  the 
Don,  and  the  Wolga,  that  we  find  those  vast  pastures, 
which  seem  to  have  been  levelled  by  a  long  abode  of  the 
waters,  and  tcrmiaate  the  horizon  on  every  side.  The 
piMOS  of  Hungaryi  when  I  traversed  them,  oo  the  fron« 
tiers  of  Germany,  between  Freiburg  and  OtdbriMrg, 
strike  the  imagination  of  the  traveller  by  the  constant 
display  of  the  mfrige,  or  extraordinary  refractions;  but 
their  greatest  extent  is  more  to  the  east,  between  Cze- 
gled,  Debreczen,  and  Tittel,  which  has  only  two  outlets, 
one  near  Grau  and  Waitico ;  the  Other  botween  Belgrade 
and  Widdin. 

The  different  parts  of  tbe  world  have  been  supposed 
to  be  characterised  by  saying)  that  Europe  has  it  heaih 
brndt,  Asia  Its  ttefifitty  Africa  its  deterttt  and  America 

its  tavannahs ;  but  by  this  distinction  contrasts  are  esta- 
blished, tliat  are  not  founded  either  in  tbe  nature  of 
things,  or  ttie  genius  of  languages.  The  existence  of  a 
heath  always  supposes  an  association  of  plants  of  the 
family  of  eric*  ;  the  steppes  of  Asia  are  not  every  where 
covered  with  saline  plants  t  tbe  savannaha  of  Veneaueli 
ftimisb  not  only  the  gtemina,  but  with  these  small  her- 
baceous  mimosas,  legumina,  ami  other  dico'vli  doi  ous 
plants.  The  plains  of  Soiigaiia,  liiose  which  extend 
hciween  the  Don  and  the  Wolga,  and  the  Puazta  of 
Hungary,  are  real  savannahs,  p.isturages  abounding  in 
grasses;  while  tbe  savannahs  to  the  east  ami  westof  the 
Stony  mminlainsy  and  of  New  Aiexico,.  produce  chciiopo* 
dtnms,  containing  muriate  and  earbanate  of  soda.  Asia 
has  its  real  deserts,  destitute  of  vegetation,  in  -\r.i!>i.T,  in 
Ciobi,  and  in  Persia.  Since  we  have  become  iicttcr 
aniuaititcd  wit'i  the  disc  rts  in  the  interior  of  Africa,  so 
lung  and  so  vaguely  confounded  together  under  the  name 
of  desert  of  Sahara  (Zahra,)  it  baa  been  observed,  that 
in  this  continent,  toward  the  east,  aavmnahn  and  pastarea 
are  found,  as  In  Arabn,  set  in  tbe  roidit  of  naked  and 
barren  iraeis.  It  is  these  last,  these  deserts  covered 
with  gravel,  and  destitute  of  plants,  that  arc  almost  en- 
tirely awanting  in  the  New  ^\'orld.  1  s:.w  ihcm  only  in 
the  low  part  of  Peru,  between  Amotapc  and  Coguinibo, 
on  the  borders  of  the  South  Sea.  These  are  called  by 
tbe  Spaniards,  not  Llanos,  but  the  DeriertM  of  Sechora 
and  Ataeamez.  This  solitary  tract  is  not  broad,  but  440 
leagues  long.  The  rock  pie-xes  cM-ry  where  through 
the  quicksand?..  N'o  drop  of  rain  ever  falls  on  it;  and, 
like  tiie  desert  of  Sahara,  to  the  north  of  Toinliiictoo,  > 
the  Peruvian  desert  aifords,  near  Huara,  a  rich  mine  of 
rock-salt.  Every  where  elsc^  in  the  New  VVorldlt  thero 
are  plains,  desert  becauaa  not  inhabited,  but  no  real 
deserts. 

Tiic  same  phenoinena  arc  repeated  in  the  most  dis- 
tant regions  ;  and,  iasttad  of  designating  those  vast 
plains,  destitute  oi  tri  es,  by  the  nature  of  ll:e  plants 
they  produce,  it  seems  natural  to  distinguish  them  into 
de»eri§tmi  ^e/^ie$  or  Mvmuiu^t  into  bare  landa  with- 
out  any  appearance  of  vegetatioti,  aod  lands  eovacad 
with  gramina,  or  Small  plants  of  the  dieotyledonona 
tribe.  The  savannahs  of  .America,  especially  those  of 
the  temperate  regions,  have,  in  many  «orks,  been  dfsig- 
n.ited  by  the  name /.TaiMcs  but  this  term  appears  to  me 
little  applicable  to  pastarea  that  are  oficn  very  dry, 
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tlioagli  covered  wilh  grass  of  four  or  five  feet  in  height. 
The  tiavoB  and  the  Parn/ia*  of  South  America  arc  real 
•tcppes.  Tbej  display  a  beautiful  verdure  in  the  rainy 
MUOOi  bot  ID  th«  time  of  great  drought  «s«uai«  the 
aspect  of  ■  deiert.  The  griM  it  then  rvduoed  to  pov* 
der ;  the  earth  cracks ;  the  alligator  and  the  great  ser> 
pents  remain  buried  in  the  dried  mud  till  awakened  from 
their  long  lethargy  by  the  first  showers  of  spring.  These 
phenomena  are  observed  in  barren  tracts  ut  fifty  ur  sixty 
leagues  in  length,  wherever  the  savannahs  are  not  tra- 
vened  by  riven  ^  for  on  tba  borders  of  rivuletsj  and 
•rouad  little  pods  of  stagoant  water,  the  traveller  fiodsi 
at  certain  distances,  even  during  the  period  of  the  great 
droughts,  thickets  of  mauritia,  a  palm,  the  leaves  of 
which,  spri  atl  out  like  a  fan,  [jsx-scrvc  a  brilliant  verdure. 

The  steppes  of  Asia  are  ail  beywd  the  tropics,  and 
form  very  elevated  table-lands.  America,  also,  displays 
savsODShs  of  considerable  extent  on  the  back*  of  the 
mountaitii  of  Mexico,  Peru,  and  Quito ;  but  its  most 
OBtenslve  steppea»  the  Llanos  of  Cunsoat  Carsccas  and 
Meta,  are  little  rdted  above  the  level  of  the  ocean,  and 
all  belong  to  the  equinoctial  zone.  These  circumstances 
give  them  a  peculiar  character.  They  have  not,  like  ilie 
steppes  of  southern  Asia,  and  the  deserts  of  Persia,  those 
lakes  without  issue,  those  small  systems  of  rivers,  that 
lose  themselves  either  in  the  sands,  or  by  subterraneous 
filtf  stionB.  The  Llanos  of  America  are  inclined  towards 
the  east  and  south,  and  their  nwning  waters  are  brandies 
of  the  Oroonoko. 

The  course  of  these  rivers  had  once  led  me  to  believe 
tlut  the  plains  formed  table-lands,  raised  at  least  from 
one  hundred  to  one  hundred  and  tilty  toises  above  the 
level  of  the  ocean.  I  supposed  that  the  deserts  of  in- 
terior Africa  mre  •also  at  a  oonsiderablc  height ;  and 
that  thef  rose  rate  sbove  snother,  like  stages,  from  the 
coatit  to  the  interior  of  ll^c  continent.  No  barometer 
has  jcl  been  carried  into  the  Saliara.  With  respect  to 
the  llanos  of  America,  I  fo  iiid  by  barometric  heights, 
observed  at  Calabozo,  at  the  Villa  del  Pao,  and  at  the 
mouth  of  the  Mcta,  that  their  height  is  only  40  or  SO 
toiaea  above  the  level  of  the  sea.  The  fall  of  the  river 
is  extremely  gentle,  often  nearly  imperceptible;  and, 
therefore,  the  least  wind,  or  the  swelling  of  the  Oroo- 
noko, causes  a  reflux  in  liiosc  rivers  that  llow  into  il. 
The  Indians  believe  they  descend  durini;  a  whole  day 
in  uavigaiing  from  their  mouths  towards  their  sources. 
The  waters  that  descend  arc  separated  from  those  that 
flow  back  by  a  great  body  of  stagnant  vateri  in  which 
(be  equilibrintn  being  distorbed,  whirlpools  are  formed 
that  are  dangerous  for  boats. 

The  cliief  characteristic  of  the  savannahs,  or  steppes 
of  South  .America,  is  the  absolute  want  of  hills  and  ine- 
qualities, the  perfect  level  of  every  part  of  the  soil. 
Often  in  a  space  of  thirty  leagues  there  is  not  an  emi- 
nenee  of  a  foot  high.  This  rcscmbbkoce  to  the  sar£ico 
of  the  ocean  strikes  the  imagination  most  powerfully, 
Avhcre  the  plains  aic  altogether  destitute  of  palm-trees; 
and  where  tht-  mountains  of  tin-  shore,  and  of  the  Ono- 
DOoko  arc  so  far  distant,  that  they  cannot  be  seen,  as  in 
the  Me»a  de  Pavonet.  The  equality  of  surface  is  still 
more  perfect  in  the  meridian  of  Calaboxo  than  towards 
the  caati  lietweeD  the  Cari,  La  Villa  dd  Pao,  and  Nuefa 
Barcelona ;  but  it  reigns  without  interruption  from  the 
mouths  of  the  Oronooko  to  Lavella  de  Araure  and  Os- 
pinob,  under  a  parallel  of  an  hundred  and  eighty  leagues 
in  Icngli) ;  and  froni  S  ui  C.irlos   to  the  savannahs  of 

Ca^ueUi  00  a  meridian  of  two  btuulred  leagues.  It 


particularly  characterises  the  new  continent,  as  it  does 
the  low  steppes  of  Asia,  between  the  tiorysthenes  and  the 
Wolg3i  between  the  Irtiscb  and  the  Obi.  The  deserts 
of  central  Africa,  of  Arabisi  iiyria,  and  Persia,  Cobi, 
and  Catna,  present,  on  tlM  oontrsry,  many  inequalitiea, 
ranges  of  hills,  ratines  witlwut  water,  and  rocks  that 
pierce  the  sands. 

The  llanos,  however,  notwithstanding  the  apparent 
unilormity  of  their  suiface,  fiutiiiih  two  kinds  of  ine« 
cjUiiltties,  that  do  not  escape  the  observatioi  of  an  tttSD' 
tire  observer.  The  first  is  known  by  the  mne  A«ieet  / 
they  are  retl  shoals  In  the  liasin  of  tbe  ste^MSi  fraetared 
strata  of  sand-stone,  or  compact  lime-stone  standing  four 
or  five  feet  higher  than  the  rest  of  the  plain.  These 
banks  arc  sometimes  tnroe  or  four  leagues  in  length ; 
they  are  entirely  smooth,  wilh  a  horizontal  surface ;  their 
existence  is  only  perceived  by  examining  their  borders. 
The  second  species  of  itkeqaality  can  be  recognised  only 
by  ^eodesical  or  barometric  ievelUngi,  or  by  the  course 
of  rivers.  It  is  called  Afesa,  and  is  composed  of  small 
flats,  or  rather  convex  eminences,  that  rise  insensibly  to 
the  height  of  a  few  toises. 

The  unitorm  lauUacape  of  the  llanos;  the  extreme 
rarity  of  inhabitants;  the  fatigue  of  travelling  beneath 
a  burning  sky,  and  an  atmospbere  darkened  by  dust  i 
the  view  of  that  boriaon,  which  seems  for  e?cr  to  flf 
from  befiwe  usi  tlrase  lonely  trunks  of  palm-trees, 
which  have  dl  the  same  aspect,  and  which  we  despdr 
of  reaching,  because  they  are  confounded  with  other 
trunks  that  rise  by  degrees  in  the  visual  boriaon;  all  * 
these  causes  conibincd,  make  the  strppes  appear  far 
greater  than  tl»ey  are  in  leality.  The  planters  who  il»> 
habit  tiM  aonthcm  deefidty  of  the  ehabof  the  eoast,  aa* 
tbe  steppes  extend  teward  the  setith^  as  far  aa  ibe  ejm 
can  reach,  like  an  ocesn  of  Tcrdure.  Tbey  know  that 
from  the  Delta  of  the  Oronooko  to  the  province  of  Vari- 
nas,  and  thence,  by  traversing  tht  banks  of  the  .Mela  and 
the  Gu.iviare,  and  the  Caguan,  they  can  advance  three 
hundred  and  eighty  leagues  in  the  plains,  first  from  cast 
to  west,  wdA  then  from  north-east  to  soutii-west,  be- 
yond the  equator,  to  the  foot  of  the  Andes  of  Paste.  Tbef 
know,  by  the  accounts  of  travdiera,  the  l^mpss  of 
Buenos  Ayres,  w-l.i  I,  :\vf.  also  Itatios  cnvcr-r!  with  fine 
grassi  destitute  of  it  ecs,  anJ  fuled  with  oxcii  uiid  horses 
become  wild. 

26.  In  mountainous  and  hilly  country,  funnel-shaped 
hollows  of  different  siies  are  sometimes  to  be  observed. 
Tbe  smallest  kind  have  been  formed  1^  the  sinking  (»f 
rocks,  and  ate  peculiar  to  certain  Ibrmationa.  The  otbere 

are  circular  valleys:  a  stream  or  river  usually  traverses 
ihcni,  and  disippears  oy  a  subterranean  caiul.  Hence 
il  happens  that  these  hollows  arc  somctiint  s  filh  d  with 
water,  and  at  other  tinitrs  dry.  The  Lake  of  Cirktitlc  is 
an  example  of  this  kind  of  valley. 

37.  We  obtdo  a  very  distinct  conceptioa  of  the  atir^ 
fsce  of  the  earth,  by  comparing  together  the  dilferent 
inequalities  that  have  been  described,  and  wc  are  much 
assisted  in  forming  this  conception,  by  aticndin^;  lo  the 
cinitse  of  the  water  over  the  earth's  suiiacc.  W c  can, 
by  means  of  the  course  of  rivers,  distmguish  great  por- 
tions of  the  turtsce  of  the  earth,  which  are  termed  finer 
4UtHetM  by  geographers.  These  districts  are  generalljr 
very  wide  and  Bat  troughs  or  concavities,  in  which  the 
main  river  occupies  the  lower,  and  its  exit  fron»  the 
concavity  the  lowest  puini  of  ilie  distrir.:.  In  good 
maps  wc  can  trace  out  these  districts,  'ly  di  a '-^r^:  hties 

along  the  points  where  the  small  rivers  and  riyuicu  of 
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the  district  took  tbcir  rise ;  iod  tfUW  ire  bbttin  ill* 

boundary  of  the  river  district. 

In  the  Ai^'A  land,  ii.ti  (ijs,tni.!s  form  peculiar  basins 
or  concaviliesi  atid  Uiem  sonutiiMCs  forin  connected 
■eriet.  They  are  ortcn  contained  in  the  mountain 
Moup,  but  OMiire  fnqucnUj  without  then  {  but  ttjll 
m  the  higfh  land.  Thus  the  V«llfti%  wlifcb  1ft  a  eodca- 
vity  or  this  kind,  lies  bci^tcen  the  Alps  of  Switzerland 
and  S.>vij>  ;  and  the  vit  initj^  of  Geneva  affords  another 
lintiiar  example.  Tlie  river  diMricl  of  the  Rhine  forma 
many  basins  of  this  kind,  io  its  course  towards  tite 
OCMD*  Aft  long  as  it  continues  in  the  Alpsi  these  bi- 
tiflft  ire  inoomidenbie ;  but  tbey  incrme  in  aianii- 
fade  »ft  ftoon  as  it  leaves  those  elevated  regkmn  The 
basin  in  which  the  Lake  of  Constance  is  situated,  majr 
serve  as  an  example.  A  second  basin  of  the  Rhine 
occurs  in  Baden,  where  it  iii  increased  by  many  lateral 
atrciius.  liextcndii  from  Upper  Ai»ace  loHundsruck, 
and  (he  vicinity  of  Mayence  ,  where  the  Rhine  forces  its 
way  through  a  mm>w  rocky  paiaage.  The  river  dia> 
tfiei  of  thr  Danube  fbrna  a  baaio  in  Swabiai  wveral  In 
Bavaria,  and  one  in  Lower  Austria,  but  fa  nearly  ahat 
up  at  Presburg,  which  forms  the  entrance  into  the  great 
valley  of  Ihingary.  At  the  lowei  cxiremity  of  Hungary, 
the  river  is  again  forced  to  seek  ii!>  w<iy  through  a 
narrow  rocky  channel  at  Oro^ova,  which  is  the  only 
opeiung  from  Hungary  into  Wailachia.  It  now  con- 
timieft  ita  course  through  Wailachia,  and  at  length  falls 
into  the  Black  Sea.  We  have  a  continuation  of  these 
Tslteys  or  basms,  althouRh  aiHI  filled  with  water,  in  the 
BKii  W  Sta,  Sea  cf  Miiimora,  and  Mediterranean.  This 
laitt  r  fact  is  ]<urticuiarly  interesting,  as  it  leads  to  inter- 
esting; cni.sivleralions  in  regard  to  tlie  former  state  of 
such  basin&  or  valleys.  Bohemia  affords  another  ex- 
ample  of  this  kind.  That  extensive  country  is  a  great 
circular  valley,  whote.  bottom  inclines  towards  the  only 
opening  of  the  valley,  above  Konigsiein,  through  which 
the  rivtr  Elbe  issues,  carrying;  with  it  nearly  all  the 
Water  that  fills  on  Bohemia.  lniniedi;ittly  below  this 
nari  otv  uh  ky  otiilet,  there  is  another  snKiil  circular 
v::iiley,  which  extends  from  Konigstein  m  Pima.  At 
Puna  it  ia  nearly  closed  up,  tlie  river  iurcing  its  way 
through  a  narrow  rocky  openinf;,  and  at  length  it  en- 
ters a  very  beautiful  valley,  in  which  the  chy  of  Dres- 
den is  situated.  This  v;illey,  a^.  we  approach  Mt:--cn, 
which  is  futihtr  dowi>  the  Elbe,  bLCorms  naiiuw,  aiul 
the  river  a^aiti  flows  through  a  rocliy  ciuinnel,  until  it 
escapes  into  the  low  country,  tluoiii<h  which  it  winds 
and  traverses  the  flats  of  Lower  Saxony,  and  i»  at 
length  poured  into  the  North  Sea  at  Cuxbavcn.  The 
river  Don,  in  Aberdeenshire,  also  passes  through  seve- 
ral circular  or  inclosed  valleys,  in  its  cour-c  to  the 
ocean.  At  its  eslnuy,  the  rocks  confine  it  ui  <i  nar- 
row channel;  but  on  ascending  on  it  for  about  a  mile, 
the  hills  recede  from  it,  no  as  lo  form  a  considerable 
nxtent  of  cnwitry  on  each  side.  About  Iiiverury  it 
again  appeara  to  flow  through  a  channel  t  and  atill 
farther  op  it  ftows  through  another  spacious  valley. 
This  valley  ccm'tiil  ^  for  a  coT\sidcrabIc  extern!  ;  it  nt 
lel)^lh  couu-jfts,  tiic  river  (lows  through  anoilier 
rocky  channel.  It  continues  in  this  channel  for  a  con- 
siderable distance,  until  it  again  flows  through  another 
wide  valley. 

lo  the  county  of  Dumfries  there  are  appeanoeca  of 
tlie  ftsme  kind,  as  in  the  course  of  the  Nlth,  'm  which 

wl  \,A\r  i]]r  ';:[1c'vs  <"<t  S  .'.I' ; :  i  nar.  ClosebUIII|  Mid  Duill* 
fries;  AinQ  ui  oihcr  pans  ot  bcotlaod. 


Similar  appearances  are  to  be  oV  rrr-r!  in  almost 
every  quarter  of  the  globe;  and  many  oi  the  lakes  we 
see  so  abundantly  distributed  over  the  surface  of  the 
globe  arc  to  be  considered  as  similar  basins,  but  filled 
with  water. 

at.  Having  io  the  preceding  sections  deacribed  the 
varioua  ineqoalitiea  obterrable  on  that  portion  of  the 
surbce  of  the  globe  which  is  elevated  above  the  level 
of  the  sea,  we  may  now  give  a  short  description  of 
the  inequalities  discoverable  on  the  bottom  of  the  tea, 
or  that  part  of  the  globe  which  is  still  covered  with 
water. 

From  the  obtervationa  of  roaHners,  we  lean  that  the 
bottom  of  the  aea  baa  very  considerable  inequalities, 
and  that  these  correspond,  in  many  respects,  to  those 
observed  oo  the  surface  of  the  land.  Indeed  this  rr  list 
be  the  case,  when  we  consider  that  the  present  dry  land 
was  formerly  the  bottom  of  the  sea.  In  paragraph  6. 
we  tncntioned,  that  it  does  not  present  so  great  a  va- 
riety, or  so  beautiful  a  system  of  elevations  and  depres- 
sions, as  the  dry  land;  and  this  diiferenee  ia  alao  easily 
cxplamed.  The  submarine  land  mast  be  exposed,  for 
many  ages,  to  the  action  of  the  wavea  of  the  ocean,  and 
ot  r:iin,  rivers,  and  lakes,  before  its  surface  CiO  agreei 
in  all  its  features,  with  that  of  the  dry  land. 

When  the  ground  at  ihe  bottom  of  the  sea  approaches 
near  to  the  surface  of  (he  water,  and  ia  pretty  level,  it  is 
denominated  a  thitat.  The  Dogger  Bank,  in  the  North 
Sea,  is  an  esample  of  the  shoal  surface  It  reaembtca 
the  plains  oo  the  dry  land ;  it  makes  the  transition  from 
the  dry  land  to  the  submarine,  and  will  no  doubt  one 
day  he  changed  into  a  plain.  Deefi  mibmarinc  filnint 
also  oltcn  occur.  Sometimes  the  bottom  of  the  sea  has 
a  very  uneven  surface,  and  is  composed  of  hilU,  either  of 
tand  and  gravel,  particularly  near  the  coast,  (as  is  the 
case  00  the  coast  of  Holland),  or  of  rocky  bills,  or  of 
cliff's  and  other  Irregularities.  The  summits  of  tbeae 
submarine  hills  form  islands,  and  these  sometimes  ap- 
pear as  coniinuauuns  of  the  high  country  ou  the  dry 
laitd.  We  sometimes  also  meet  with  great  hoUowi, 
which  are  unlathomable. 

The  coral  reefs  that  surround  the  islands  in  the  South 
Sea  and  Indian  Ocean  are  to  be  viewed  as  •  variety  of 
the  shoal  surface  already  mentioned.  These  are  the 
work  of  very  minute  animals.  They  occur  in  vast 
abundance  along  the  cast  coast  of  Nt  w  Holland,  and  in 
the  South  Sea,  ]).irlii.uiac  ly  to  the  cahiwar:!  of  the 
Friendly  Islands,  from  the  10°  to  is"  South  [..atitude. 
A  reef  of  this  kind  surrounds  the  island  of  Otaheite,  and 
rises  like  a  wall  fioro  unfathomable  depths.  Many  of 
the  other  islands  are  encompassed  with  similsr  reefs,  io 
particular  New  Holland,  New  Cakdoni.i,  &c.  Captain 
Fhnders  says,  the  quantity  of  coral  rvcN  hi  tween  New 
Holland  ami  Nrw  („  Jcdonia  and  New  (iuinea  is  sucl;, 
that  this  might  be  c :.lled  the  coral  sea.  Tons  tor  350 
miles,  in  a  Straight  hue  from  south-east  to  nor'.h  wc^t, 
in  the  east  coast  of  New  Holland,  ia  a  coral  reef  unin- 
terrupted by  any  brge  opening  into  the  aea,  snd  this 
refl  h  ;>rO')ab;y  connected  wiih  ollicrs,  so  as  !'.l!ofjcllier 
tutoirn  an  exttrii  of  upwards  cf  lOOO  miks,  and  hav- 
ing a  incdii  breaLlih  of  fron)  10  to  5  1  iiuIls.  The.ie 
reels  someiimei  give  rise  to  islands.  The  coral  rises 
above  tbe'surface  of  the  water,  disintt  t;rates,  becomes 
mixed  with  seeds  of  diflrercnt  kinds,  carried  by  binUi 
floated  by  the  waves,  or  wafted  by  the  winds.  These 
grow  and  deciy,  and  thus  ufl'ord  a  \w  ii  or  li  ^  Ircp 
covering  of  soil,  on  wliich  the  cocoa  uui  aud  other  large 
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trees  take  rcol  ami  grow.  Palmerston  ishntl,  the  island 
of  Tanen,  the  ibhnd  uf  Middleburg,  the  island  of  Ton- 
gatabou,  the  island  of  Mungca,  tDd  othenin  the  SoaUi 
Sei|  have  a  base  ot  coral. 

The  fotluwing  details  in  reg;ii\l  to  tlic  formation  of 
coral  raefft  uid  islandii  r»  given  Dr.  Fonur  md 
Captain  Fiindersi  will  increate  the  interest  of  the  pre- 
ceding account.  Dr.  Fors'.er  remarks,  All  the  low 
isles  seem  to  me  to  be  a  produciiouoJ  the  sta,  or  rather 
its  i:i!i;i!)ita!iis,  i!ic  polype- like  animals  forming  the  litlio- 

S bytes.  These  animalcules  raise  their  habitation  gtu- 
uallf  ficom  a  amall  base,  alwap  apnading  nunc  and 
more,  in  propoitiaa  «•  the  atroctura  Q^rova  higher.  The 
•  materitla  are  a  kind  of  lime  mixed  with  aome  animal 
sii'jstancc.  I  haye  set-n  iluic  l,iri;e  struetutcs  in  all 
stages,  and  of  various  exicnt.  N\ar  Tin  lie  laljiul,  we 
found,  at  a  few  miles  distance,  uikI  to  leeward  of  it,  a 
considerable  large  circular  reef,  over  which  the  sea 
brolie  every  where,  and  no  part  of  it  wa*  above  water; 
it  included  a  large  deep  lagoon  To  the  east  and  nuth- 
east  of  the  Society  Isles,  arc  a  great  many  isles,  which, 
in  some  parts,  arc  aliovc  water;  in  others,  the  elcvaiej 
parts  arc  coiiucctcd  by  reel'i,  some  ol'  whith  arc  dry  at 
low  water,  and  othtr*  are  coustantiy  under  water.  The 
elevated  parts  consist  oi  a  »oil  iorntcd  by  a  sand  of  shells 
and  coral  rucks,  mixed  with  a  light  black  mould,  pro- 
duced from  putriiied  vogetables,  'and  the  dung  of  sea- 
fowls  )  and  ate  ciHitinonly  covered  by  cocoa*nat  treea 
and  other  shrubs,  and  a  few  anti-scorbutic  plants.  The 
lower  parts  have  only  a  few  shrubs,  -and  the  above 
plants;  others,  btiH  lower, are  washed  by  the  sea  ci  l.igli 
water.  All  these  i^ies  arc  connected,  and  include  a 
lagoon  in  the  middle,  which  is  full  ot  the  finest  fish; 
and  sometimes  there  is  an  opening,  admiiiiiig  •  boat  or 
canoe  in  the  reef,  but  I  never  saw  or  heard  of  an  open* 
ing  that  would  admit  a  ship. 

••The  reef,  or  the  first  origin  of  these  isles,  is  formed 
by  the  aiMinalcules  inhabiting  the  lithophytes.  They 
raise  their  habitation  within  a  little  of  the  surface  of  the 
sea,  which  gradually  throws  shells,  weeds,  sand,  small 
bits  of  corals,  and  other  things,  on  the  tops  of  these 
coral  locks,  and  at  last  fairly  raises  them  above  water; 
where  the  above  things  continue  to  be  accumulated  by 
the  sea,  till  by  a  bird,  or  by  the  sea,  a  few  seeds  of 
jihnts,  that  commonly  grow  on  the  sea  shore,  are  thrown 
up  and  bcf^in  to  vegetate;  and  by  their  annual  decay 
and  reproduevion  from  seeds,  create  a  little  laould, 
yearly  accumulated  by  the  mixture  with  sand,  increas- 
ing the  dry  spot  on  every  side;  till  another  sea  happena 
.to  carry  a  cocoa-nut  Utberj  which  preservea  its  Tegc(n> 
tive  power  a  long  time  in  the  sea,  and  therefore  will 

soon  begin  to  p;io\v  on  this  soil,  es[)eeially  as  il  thrives 
equally  in  all  kinds  of  soil ;  and  thus  may  all  these  low 
isles  bave  become  covered  with  the  fineat  eoeoaHiot 
trees. 

"  The  animalcules  forming  these  reefs,  want  to  shel- 
ter their  habitation  fioin  the  impetuosity  of  the  winds, 
and  the  power  and  rage  of  tbe  ocean;  but  as,  within 

the  tropics,  the  winds  blow  commonly  from  one  quar- 
ter, they,  by  iiisiiiict,  endeavour  to  stretch  only  a  ledge, 
within  which  is  a  lagoon,  which  is  certainly  entirely 
screened  against  the  power  of  both ;  this  therefore 
might  account  for  the  method  employed  by  the  animal- 
cules in  building  only  narrow  ledges  of  coral  rocks,  to 
aeciire  in  their  middle  a  calm  andabdtered  place  ;  and 
thin  aeema  to  me  to  be  die  moat  probable  caoae  ofTas 


oRic I V  or  all  TSK  TnoneA&  tow  iitsHwer  the  whole 

Soil'.li  S^a." 

Cjjiiain  I'linders.  [jives  the  following  interesting  ac- 
roui.i  ut  the  formation  of  Coral  islands,  paiticularly  of 
Halt  way  Inland  on  the  north  coest  of  Tcira  Austialla. 
Vol.  ii.  p.  114, 115, 116. 

This  little  island,  or  rather  the  surrounding  reef, 
wliicli  is  three  or  four  miles  lo  i  .:'T-rds  shelter  trom 
the  southeast  winds;  and  l)eiii^  at  a  nioder.ite  day's 
run  Ir  in  Murray's  Isles,  it  forms  a  convenient  anchor- 
age for  the  night  to  a  ship  passing  through  Torres' 
Strait ;  I  named  it  I/a{f-way  Itlamd.  Itiaacarcely  more 
than  a  mile  in  circuroleretKe*  but  appeara  to  be  increas- 
ing both  in  elevation  aitd  extent  At  no  Tery  distant 
period  of  time,  it  v.  i s  .  ic  of  those  banks  produced  by 
the  washing  uj)  ot  i^i.U  a. id  broken  coral,  of  which  most 
reefs  ailord  instances,  and  those  of  Torres'  Strait,  a 
great  many.  These  banks  ate  in  diilcrent  stages  of 
progress;  some,  like  this,  are  become  islands,  but  IMIt 
yet  habitable ;  aome  are  above  higb-weter  nark,  b«t 
destitute  of  vegetaUon;  whilst  ethers  are  overflowed 
with  every  rcturnini^  tide. 

"  It  seems  to  me,  that  when  the  animalcules  which 
form  the  corals  ai  the  bottom  ol  the  ocean,  cease  to 
live,  their  structures  adhere  to  c»cik  other,  by  virtue 
either  of  the  glutinous  remains  within,  or  of  some  pro- 
perty in  sail  water  {  and  the  interstices  being  gradually 
filled  up  with  aand  and  broken  pieces  of  coral  washed 
by  the  sea,  which  also  adhere,  a  mass  of  rock  is  at  length 
formed.  Future  races  of  these  animalcules  erect  their 
liabitatiiJiib  ujiuii  the  risi'ig  bank,  and  die  irj  their  turn, 
to  incrcasi.-,  but  i)tinci[)ally  to  elevate,  this  monument 
of  their  wonderful  labuujii,  I'lie  care  taken  to  work 
perpendicularly  in  the  early  atage!^,  w  ould  mark  a  sur- 
prising instinct  in  these  diminutive  creatures.  Tbeir 
wall  of  coimi  ibr  tlie  most  |^rt»  ia  sitaatioQs  where  the 
winds  are  constant,  being  arrived  at  the  surface,  alfords 
a  shelter,  to  leeward  of  which  tlicir  infant  colonies  may 
be  safely  sent  forth ;  and  to  this  their  instinctive  fore- 
sight it  seems  to  be  owing,  that  th.c  windward  side  of 
«  reef  exposed  to  the  open  sea,  is  generally,  if  not  al- 
waya,  the  highest  part,  and  rises  almost  perpendieolar, 
sometimes  from  the  depth  of  900,  niid  perhaps  maoy 
more  fathoms.  To  be  constantly  covered  wiib  water, 
seems  ncccsbary  lo  the  existence  of  the  animalcules, 
for  they  do  liol  woik,  except  in  holes  upon  the  reef, 
beyond  low-water  mark;  but  the  coial  sand  and  other 
broken  remnants  thrown  up  by  the  sea,  adhere  to  the 
nckt  and  form  a  solid  mass  with  II,  aa  high  as  the  com* 
mm  tides  reach.  That  elevatioD  rarpaaaed,  tbe  future 
remnants,  being  rarely  covered,  lose  their  cohesive  pro« 
perty ;  and  remaining  in  a  loose  state,  form  what  is 
usually  called  a  key.  upon  the  top  of  tbe  reef.  The 
new  bank  is  not  long  in  being  visited  by  sea  birds; 
salt  plants  take  root  upon  it,  and  a  soil  begins  to  be 
formed;  a  cocoa-nut,  or  the  drupe  of  a  pandanus,  is 
thrown  on  shore}  land  birds  visit  it,  and  deposit  tbe 
seeds  of  shrubs  and  trees;  every  high  tide,  and  still 
more  cvciy  s;ale,  :i{!ds  somcihini;  to  the  hank  ;  the  form 
of  at)  islatid  is  ij;r.idually  assumed,  and  last  of  all  comes 
nian  to  take  possession. 

"  Half-way  Istaiul  is  well  advanced  in  the  above  pro- 
gressive state ;  having  been  many  years,  probably  some 
iges,  above  the  reach  of  tbe  highest  spring  tides,  or  tbe 
wash  of  the  aurf  in  the  heaviest  gales.  I  distinguiehed^ 
hovaver,  in  tbe  rock  which  lorms  its  baeiii  ue  aand. 
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canli  Mi  tballt,  bniMrljr  tbram  api  in  ■  moiv  or  lest 
perfect  itatA of cebMiMh  SmUjpieMtafwoodyiMtiDiG* 
■toM,  and  otlMr  ntnuHoo*  homw,  vUeb  chtnoa  bed 

mixed  with  the  calcareooi  aubstatic^s  when  the  cohealun 
began,  were  inclosed  in  the  rock  ;  ancl  iu  some  c«scs 
were  SlilJ  separable  fuiin  it  witliout  mucli  fi,jce.  Tlie 
upper  part  of  the  i&laxid  is  a  mixture  of  the  aann;  sub- 
atancea  in  a  loose  atatet  with  a  little  Tegotable  toil , 
ii  eoMrtd  vhb  tiw  cmmtIm  lad  «  ■nnisty  of  other 
tiMa  and  tknlb»,  wUeb  glva  fiwd  to  parroqueta, 
pigeonai  and  some  other  birds;  to  whose  3ncc;;tor<j,  it  i'j 
probablO}  tbe  uland  was  ortginallj  indebted  for  ihu  vege- 


CHAP.  IL 


I  TIB  IVMAM 


39.  Having  now  desrn]>(;(1  all  die  varieties  of  ine- 
quality obaarvadootbe  surface  of  the  dry  laodiit  will  be 
interesting  10  cndnfaor  to  ( " 


Mny  of  tin  tdoratieM  oad  hollova  oppmr  lo  ba  oil> 

ginal  formations,  while  others  seem  to  be  more  particil' 
larlf  the  effects  of  water  and  of  volcanic  fire.  -  We  shall 
coi"i5ic!rr  <'ach  oi  ihese  in  particular. 

30.  Water  acts  eilhtr  ehcmically  or  mechanlcaUy  oa  the 
rarface  of  the  earth :  and  it  may  further  be  cot  " 
according  to  ita  daain^ing  and  forming  affects. 

Hmrafftyr  ^VteJ*  ^  Water, 


shall 

(J  voter. 

Every  long  continued  rain  coavinces  us  of  the  pi  w- 
9tfi^  mechanical  effects  of  water  oo  the  surface  of  the 
CWlii.  The  precifutated  water  poMtrates  the  surface, 
then  flows  almg  mixed  wUk  tlw  natter  of  the  aoil*  and 
in  its  course  forms  small  watetwcoorset,  and  oeeadoM 
coiisldcrablc  cIiangcB  in  the  flat  country  and  the  ijcdi- 
vities  of  mountains.  Aa  it  rains  a  very  considerable 
portico  of  the  year,  and  as  erary  raia  carries  along  with 
it  a  quantky  «l  the  aailt  my  obvious  changes  must  in 
this  roaoner  be  lodneed  en  Ibe  aar&ce  of  the  gUbo. 
Thunder  atorms  and  «altMpa«iy  allhoagb  more  un- 
common phenomena,  prodtiee  movecoMldeiiUechaaffes, 
and  this  either  alone,  or  when  their  waters  jran  or  new 
into  rivers.  These  deprive  whole  districts  of  their  soil 
to  the  bare  rock  ;  (hey  aomtumL's  tven  furm  "iviall  ra- 
vines, and  break  down  and  carry  away  great  masses  of 
reck,  that  were  either  faWitriy  much  rent,  or  of  such  a 
form  as  to  bo  eaaUy  OfOVpOVered  by  «otar.  If  web 
changes  take  place  In  the  low  land,  they  tntitt  be  vastly 

more  considerable  in  the  hit:;li  land. 

The  ihaw.flogds  that  take  place  iti  low  countries  to- 
wards the  and  of  winter  and  bc:)^'inriinL'  oT  spring',  and 
In  mountainous  districts  during  summer,  occastoo  atiU 
greater  cbangea  on  the  surface  of  the  envtk  Tbak  ef- 
fisou  are  tmv  frighlAil,  partlovburhp  whm  MOofwied 
widi  rain.    The  deeUvftlea  is  knr  eomtriea,  over 


vUcti  water  flows,  are  less  considerable  than  in  high 
Mtmntm^g  J  and  besides,  the  water  can  extend  itself  f?.r- 
loW  and  flat  tounlries;  lience  iis  destrDyirjf,- 

are  dimiinabed  in  intensity.  In  roouotaioous 
1%  on  tile  centivy,  tbe  fltU  la  aiiieb  gioater 

Ibl  cewoiria^  aipd  tho  tiotir  ia  covprcaied 

Xm.  FAxyXI. 


iato  narrow  rocky  vaUlirei  biBee  it  Mlnrs,  that  rain- 
floods  must  bo  Bore  doMiuetivc^  tbe  more  condderablo 

tbe  quantity  of  water,  and  tbe  more  moontainoaa  the 

ccnntry.  Tl-.ese  flood?  arc  still  more  dcstnictirc,  when 
the  mount;, ;n  rc  Jic  of  such  a  nature,  as  to  afford 
Ijttb  IX  sun  c  to  the  impetuoiily  of  the  water  j.  that 
isi  when  they  are  decompoeedi  loose  in  their  texture, 
or  have  such  a  sbape  it  (ooUov  the  water  to  act  more 
mXLj  on  tboni.  If  wo  oennito  together  «U  tbeie  dr- 
evmatancea,  we  ehall  find  that  aKKmUnaeua  countriea 

arc  more  liable  to  suffer  from  the  effects  of  floods,  than 
iow  and  Hal  countries.  To  this,  indeed,  there  are  excep- 
tions, as  in  tbe  case  in  some  granites,  and  other  rocks  that 
long  resist  the  efibcts  of  tbe  most  powerful  and  violcat 
floods. 

The  water  of  tbeae  floods,  io  ita  pnigteoe  tewarde 
the  loerer  nerta  of  tbe  earth,  flews  either  into 


earth,  flews  either  into  ravinea, 
and  from  these  into  valleys  and  beds  of  rivers ;  or  when 
it  meets  with  no  ravine,  scocps  cut  a  bed  for  itself, 
wliertvL:r  it  nnects  with  a  soft  yielding  rock  or  a  slight 
hoilow.  The  jonctioo  of  these  mountain  streams  with 
the  river  of  the  district,  not  only  increases  its  power 
by  tbe  addia«Q  of  a  considerable  qnanlity  of  walM^  bat 
also  cauaea  ft  toovaifleiw  fti  banka,  and  deluge  tbenugb* 
bonring  ooiwtry,  and  thus  to  occasion  great  chanj^c't  on 
Ita  sumce.-  The  different  loose  niaieridU  arc  carried 
towards  li^c  %t:a,  and  are  deposited  atdiffcMt  dibtaoces 
from  the  mouth  of  the  river;  and  these  are  proportioned 
to  the  magnitude  of  the  maases.  Tbe  floeet  or  kNtmy 
parte  reach  the  seai  tbe  aand,  gm«l*  ond  bmr  i«Um 
noNoabaioK  left  eaihOMicflwottfioalororlMe  dii* 
two*  from  4m  bob,  aoMtdbig  to  tho  Nlativo  mapliBjo 
of  their  parts. 

This  mechanic;)]  action  oT  water  appcai-3  in  many 
cases  to  have  contributed  in  an  eminent  degree  to  the 
Jioi;cj»]rjg  out  of  valleys;  but  ail  valleys  have  not  baao 
formed  in  this  manner;  for  many  and  very  estennre 
valleys  are  formed  by  mountain  groups  diapoeod  in  « 
circular  form,  as  ia  tbe  case  in  Bohemia,  Hungary,  Tran- 
SflvwiH,  Ice. ;  others  by  the  origins!  inequalities  of  tbe 
crust  of  (he  eartli  ;  some  by  the  unequal  deposition  of 
iorTnaiicn*,  and  others  by  the  widening  of  great  rents. 

It  also  observed,  that  numerous  rents  and  fissures, 
and  the  fall  of  great  masses  of  mountains,  take  place 
doring  flooda  or  wet  aeaaons.  These  falls  are  06> 
MiiiBPeri  either  by  tbe  weight  off  tbe  «M8Sea  being  in- 
creaiod  by  tbe  great  qoanttty  of  riwoibod  waUr,  or  by 
the  dimiriislied  (.  (;licE,ion  of  the  parts  of  the  rock  effected 
by  tlie  same  ciw.e,  or  by  the  splitting  of  great  masses 
by  i  i  cczing  of  water,  or  any  other  power  that  ioterropts 
the  continuity  of  tbe  rock,  and  favours  its  separation  into 
different  masses.  The  fall  of  rockab  ataooecaaioned  by 
ranoval  of  aabjaeant  atiaut  «r  boda  bf 


These  mns3Ci  sometimes  interrupt  the  course  of  rivers, 
find  t!ius  f'jrtn  lakes.    'I'bcsc  lakes  in  their  turn  again 

force  a  passaj^e  Ihroupli  tlds  inrlobing  barrier,  and  some-  I 

times  so  suddenly  as  to  deluge  and  desolate  the  lower  | 

couMry.  j 

In  tha  fear  I§1S,  tbo  once  considerable  town  of  Plors,  t 

fa  OraabQadOBt  wmi  the  neighbouring  village  of  Sciti-  ] 
lano,  vrcrc  overwhelmed  by  an  immense  mountain  mass, 

wliich  separated  with  a  frightful  noise  from  the  south  side  4 

ol  the  mouiitairi  of  ( :,irto.  In  1 678,  the  sinking  of  several  3 

great  masses  of  rocks  in  the  Pyrenees  caused  very  vio-  ' 

lent  QYcrflLiwings  in  Gascony.   In  1 7 1 4,  tbe  west  side  of      '  i 

the  DiaUereii  ui  tbe  Vallai^eU  down,  and  covered  the  *  | 
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Beighbottrinc  eomtfy  with  its  nim  tar  Mv  miles  m 
kngtb  and  br»ftdtb,  ami  the  imnwiiw  Meekt  of  Mone  In- 
terrupted tl>e  course  of  the  rivers  ;  and  !:ikt-s  were  thus 
formed.  Many  sinniai  insianrcs  '.r<*  on  record  in  France, 
Ilalf,  Englaml,  Scu  bnd.  &c.  When  the  barriers  of 
lakes«  in  high  and  niouuUtiiKius  cuuntrtea,  buru  during 
grMt  tbaws  or  uncommon  floods  of  imin,  treiaoadovi 
oveHlowiiiirs  of  th«  lower  coyirtiy  that  ■imeei  exceed 
conception  are  the  cenaeqoenooi  Immenae  masaes  of 
rock  .ire  tnm  p.w.iy  and  cairitd  to  an  inconcrivable  dia- 
tancc,  and  \vii<  Ic  Liiuiuru  s  an-  desolated.    Many  of  the 

di  lu^'tMiiLiiiiuiK  (I  by  jiu  icni  writcraappeftFtobavobooB 
caused  by  the  burHtin^  oi  lak.cs. 

The  W  ilier  L^ke,  in  the  Tyiol,  rose  so  much,  owin^ 
to  the  melting  ol  the  ice  of  the  neighbouring  glaciera, 
that  it  broke  throoKh  ha  natural  barrier ;  and  its  water 
■was  pit  ripitatt'd  whh  so  niU(  h  vrlocity  and  violcurc 
into  llic  lu'ver  cmiiuiy,  that  uht)it  valKys  :«nd  pbins 
were  dtsdlatcil.  'iiitt  luiistirii;  of  a  l.iki-  in  the  valli-y  of 
Bagnc  occasioned  gredi  uevustation.  There  arc  mmy 
Other  instanci  s  of  bkrs  having  emptied  themselves  in 
other  parts  of  Swiiacrlandt  at  also  io  ibe  Ficbtelgebirge, 
kc. 

The  waters  of  the  ocean  also  act  very  powerfully  in 
brC'ikini^  duwn  tin:  iaur.  Its  waves  and  currcnis  are 
partkulai  ly  adiM:  in  ili.  st  cicstruyiiiK  upiTati'ms.  Ttiry 
either  hollow  out  the  rucks  on  the  roasi  into  caves  of 
greater  or  leaa  magmiude,  or,  by  wushin^  away  softer 
mbjacent  atrata*  c«u»e  ainkiaga  and  falitiwa  of  great 
ShaaacB  of  rock.  The  caves  in  th«  ialaads  m  Arran  and 
Jura  have  been  partly  formed  in  this  manner. 

If  many  aireauts  act  in  diflt-rent  dtrections  on  the 
same  coast,  or  in  conjunction  with  Utiil  floods.  ;i8  is  often 
the  c«s«,  the  dcxruying  cfiect  is  very  great.  I'riqucutly 
also  the  power  of  the  flood  It  itwreaaed  by  ebb  and  flood 
tide.  In  this  «RMiiwr«u»7iiHiriliiM00iMiiciea  have  becD 
orervbelmed  hf  the  aea. 

The  Biliic  Sea  affords  exnmplcs  of  these  dn'  tr  .vinj^ 
effects;  thus  the  island  of  Kn>;en  was  formerly  juincd 
to  the  Continent,  but,  by  the  violent  action  of  the  sea, 
has  been  much  diminished  in  magnitude,  and  separated 
from  it.  The  effects  it  has  produced  on  the  coasts  of 
Camiolet  Oalmatio  and  ERypt«  are  well  knewa.  The 
Ztiyder<«ee,  which  is  eoutaioed  bei«re«n  the  provtnees 
of  Holland,  Utrecht,  Oelders,  Overyssel,  and  Triesland, 
was  formerly  a  lake,  thrnuj^h  which  un  ann  of  the 
Rniiic,  named  the  Flevo,  I'l  .vcci  towards  the  ocean.  Id 
the  13th  century  the  sea  bt  oke  in,  covered  the  whole 
counlryi  and  left  only  detached  portiofis  of  the  land, 
Which  now  fom  thoialaiidadetioniinaied  Tezel,  Vlkiandt 
SehelUngt  Nowlaiid»  and  oihera»  that  now  eorve  to  defitod 
this  sea  from  the  power  of  the  waves  of  the  ocean.  This 
remarkable  change  is  stjpposed  to  have  been  occasioned 
by  a  violent  lalid  floO'l,  in  conjunction  with  hiv;h  tides, 
and  a  hi^h  wind  blowing  in  an  Qp|>ositc  directiun  to  the 
course  of  the  rivi-r. 

In  the  year  1 164,  a  violeiu  ■torm  of  wind  caosad  a 
deluge  in  Friealand,  which  oeraiieMd  the  death  of 
many  thousand  persons.  In  1318.  another  inundation 
in  Friesland  occurred,  by  which  too  000  peraoos  were 
drowned;  and  an©:i>er  e<|uallf  destructive  took  pl;ice 
in  1330  Florns  speaks  of  a  lising  of  the  water  in  the 
year  of  Rome  644.  which  forced  the  Teutonians,  Cim- 
hriana,  and  Tigurtana,  back  from  the  conmriee  they  ia> 
lisMted.  Thia  was  ooeaialoned  bf  n  vMent  noilb  «iiid« 
which  raised  the  OCMH  Mloilf  the  COHt  of  the  OOimlHM 
they  inhabited. 


Water  in  the  state  of  ice,  also  prodticfs  con.sidcnible 
changes  on  the  surface  of  the  csnli.  I'nu^  ive  often 
nliservc  nmi^ses  from  a  huirirtd  w<.-it<ht  to  iT»j|»y  tons 
Qiiitied  Of  rivers  duiing  (itaw  (1  otis,ajid  tttcse  ircqueotly 
break  up  the  banks  of  the  rivers,  and  even  tear  awef 
immeasc  nMsaea  of  aotid  roclu  8eo-ke  also  produces 
•iaiilar  effects  on  oeetitt  bai  on  a  greater  scale.  - 

It  MNnotinea  bappeoa,  that  great  fields  of  ice  rise 
from  the  bottom,  and  bring  witn  them  masses  of  lock 
several  hundred  tons  weight.  Tlx  se  inasst  s  of  stooe 
are  embedded  in  the  ice.  They  are  carried  along  with 
ilic  ice,  and  deposited  on  shores  at  a  great  diatatiGO 
from  their  original  siluatioa.  Tbia  fi^t  will  serve  tO 
explain  the  appearanco  of  iooiO  Mocks  of  perticillar 
kinds,  in  sittutiono  fir  ronovod  finm  their  ortgioni  ro> 
pository. 

Similar  changes  are  occasioned  by  the  fall  of  ice  from 
the  heights  o|  iiiuuut^iii^.  VViien  the  t^lacier,  or  moun* 
tain  icr,  rests  on  inclined  planes,  dreadful  devaatalioajp 
caused  by  it,  liuring  the  time  of  floodsi  «s  it  then  aplil% 
and  is  hurled  down  to  the  lower  countrf  with  Irresistibto 
impetiioaitr.  The  iobabiiantaof  the  Aipa  of  Switzerland 
end  SavojTi  of  leelsBd  end  Greenlaod.  ofieo  eapcriooce 
the  terrible  eliKts  of  the  fall  of  thMj»  tiwaipdoMS 

masses. 

In  like  manner,  the  fall  of  snow  produces  striking  ef> 
fects.  The  consolidated  snow  it  often  precipitated  with 
great  velocity,  accompanied  with  terrible  ooisesi  Ktrfj'wf 
■loog  with  it  rocks  of  vest  aiso»  tod  ofkm  burjrlng  vtW 
Isges  onder  it. 

The  freezing  of  water  contaK  crl  Irj  the  fissures  of 
rocks  also  occi»»ions  considerahle  ali<  i <«tions  on  ilie  sur- 
face of  the  earth.  Thia  is  observed  most  panjcuUriy  in 
those  rocks  that  have  perpendicular  fisMirea*  because 
these  allow  the  water  to  enter  more  easil7««)d  favow 
the  separdtioo  of  the  naaset  when  the  water  cspemb 
during  the  proeeae  of  freeiing.  UcBCC  we  find  no  spo- 
cies  of  rock  more  changed  bjr  llw  efkctsof  frost  thNO 
basalt  and  porphyry  slate. 

The  Chemical  rffcci*  of  water,  particularly  the  de- 
stroying eOecis,  depetid  on  tiie  kind  of  rock  over  which 
it  Rown  ;  for  some  allow  water  M  Mt  on  them  chemi* 
csli]r$  others  do  not.  UmestoBei  gy|Nitm»  and  n>ck-aalt| 
are  more  particularly  acted  oh  by  water  than  most  other 
rocks. 

By  this  agency  of  water,  the  height  of  limestone  and 
gyps9m  mouiitains  is  gradually  diniiuished,  caves  are 
excavated  in  ihcin,  and  the  water  of  such  countries  ia 
mech  Impregnated  with  gypseotii  and  calcareous  oaat* 
lera.  Tl»s  rtx:k-salt  which  occtira  in  hiUa  of  gyniuaa 
is  often  disaolved  by  the  water,  and  thos  cavities  of  con- 
siderable magnitude  are  funned ;  and  by  the  continued 
action  of  the  water  on  the  gypsum,  the  cavities  increase 
in  size,  until  the  supcrincum'ient  pressure  bcconu-s  too 
great,  and  then  the  roof  tails  in  and  forms  those  re- 
markable funael'shaped  baUew*  so  of^on  observed  la 
gypsum  countries. 

Somctiroet,  as  in  felspar  rocks,  the  percolating  water 
washes  away  the  alkaline  ingredient ;  in  other  cases, 
the  moisture  combines  with  iron,  and  forms  hydrate,  or 
by  its  decomposition  oxidatei  tiie  nu  i  Jli  substances  in 
a  greater  or  less  degree.  Uy  its  action  on  sulphuroua 
compounds,  aa  on  pyritea,  it  gives  rise  to  si  i,  i  it  s  or 
vitiiola.  As  irou  v*  the  moat  general  and  abundatit 
natal  in  the  mineral  kingdom,  and  ia  easily  acted  on  bf 
air  and  moisture,  it  follows  that  it  must  be  one  of  tbe  most 
active  agents  io  the  disintegration  of  mioeral  substaocciS. 
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We  ihill  unit  consider  the  ytowiNy  °^  w>ter, 

irtiieb  arcf  M  »lrmdf  mendgnedi  dtker  mccAmiHil  or 

It  b  evident,  that  eteiy  mecharl  rVKtruction  v.  jll 
Ije  followed  by  a  mechanic«!  formi.iiuu  ,  lor  ihe  masses 
which  arc  scparnled  by  the  water  will  be  again  deposit- 
ed on  the  surface  of  the  Uod,  in  lakes,  rivt-rM,  on  cosftta, 
•r  on  die  bottom  of  the  laa.  During  land  floods,  the 
vater  does  not  aJtvaft  cesfef  it*  mechamcelly  mised 

rts  tofftTere ;  «a  ttte  ceBlwy»  It  ofkon  depodiw  dieni 
hollow  places.  Those  particles  that  reach  rivers 
form  sand-banks,  particularly  in  slow-flowing  rivers. 
Vi.  ry  extensive  mechanical  formations  arc  daily  taking 
place  on  the  coasts,  and  even  in  some  places  at  a  con- 
siderable distance  from  ttwiH}  bfttewtlers  of  the  ocean. 
In  the  Behk  or  East  Self  mkaf  •ppeanncet  of  tbie  Mud 
tre  to  lie  obwmd.  Tboa  tbe  Bif  of  PuHmIu,  wUeli 
was  navigated  with  boats  within  the  memory  of  man,  is 
tM)w  filled  up,  and  covered  with  grass.  Sereral  har* 
Ijrjursin  I^plai>d  that  fotmerly  admitted  Tesaels^  are 
now  three  or  four  thousand  paces  from  the  sea;  and  at 
VeMagnr  there  are  iron-works  in  places  which  were 
covered  bf  the  mm  about  mgb^  reart  ago.  The  whole 
«f  Ae  anfcieot  Mngdon  of  Pmaaia  appeart  to  have  been 
formed  in  this  manner;  it  is  said  that  the  sea  reached 
as  far  as  Culm  within  the  pmod  of  human  history.  The 
city  of  Dantzic,  seteial  hmdied  yeata  agO)  was  cloee 
on  the  iea-slwre. 

Similar  appearances  occur  on  other  coasts.  Between 
tiie  coasts  of  Norfolk  and  Zealand  in  Holland,  there  is 
II  great  sand^bank,  where  opposite  currents  meet,  and  it 
la  piebaMe  that  thia  bank  will  hi  time  fgnn  ao  iilaiidt 
and  probaMf  even  an  lathmulr'  Mncb  'ef  Um  coontrf 
of  the  United  Provinces  baa  beenpredacad  b)rth•li*ral- 
-ing  action  of  the  sea. 

A  great  portion  of  the  flat  country  from  the  mouth  of 
tbe  Rhone  to  tbe  Pyrenees  is  taid  to  be  the  work  of  the 
ocean;  and  the  whole  tract  of  oovntrf  frona  Fiaa  to 
L^tbom  ia  a  fennation  of  tbe  game  mmt. 

In  tbeie  parts  of  tbe  «ea  where  ha  watera  are  bat  fh« 
fle  agitated,  similar  forming  effects  arc;  to  be  observed. 

Wlicrc  marine  currents  flow  rapidly,  and  near  the 
coast,  they  exert  a  destroying  power, bot  Wba»  thay  act 
at  a  distance^  a  forming  power. 

The  efiecta  predneed  by  the  sea  alone,  without  the 
M  of  riven,  are  ftr  leaa  benefieid.  When  tbe  eea^ 
coast  la  loW)  and  the  bottom  consists  of  sand,  tbe  waves 
push  this  sand  toWar<f'^  the-  ■5hr,i-c,  whrrr,  r'.t  rvrry  rcflnx 

of  the  tide,  k  becomes  pailially   drud,  nm]  the  Wiiuls, 

Which  almost  always  blow  from  il  !j  v  .  drift  up  some 
portion  of  it  upon  the  beach.  By  this  means  dovm»s  or 
ranges  of  Igw  sand  hills,  are  formed  along  the  coast. 
Tbeaot  if  not  fined  by  tbe  growth  of  suitable  pbma, 
eHber  deiwarinated  by  nature,  or  propagated  by  human 

industry,  wwuld  be  gracTually,  but  ccrisinly,  cr.rrii'tl  to- 
wards the  interior,  co'cnng  up  the  fertile  ptttitiH  with 
thtir  ^IltiIc  ]j;-,ruclcs,  ati'J  rendering  them  unfit  for  the 
habitttkm  of  mankind,  because  the  same  winds  which 
cmied  die  loeee  dry  sand  from  the  shore,  to  form  the 
dewvsi  iRR«ld  neceeaarily  conDnne  to  drift  thet  wbieb 
at  tbe  samo^  farther  towards  the  land.  On  the  eaist 
coast  of  Scotland,  and  in  mnry  of  thi  islands,  there  arc 
atriking  cfTects  nf  this  kind.    Oe  Luc,  the  brother,  in 

fhe  Mttn0t    AwMW^  CMHimnioaiaa  tlM  fUhiwlHf  ln> 


ieresting  statement  in  regard  to  the  progress  «f  Ihe 
blowing  sand,  termed  the  tundfiood  in  Egypt :  ^> 

"  The  attnd»  of  the  Lybian  desert,"  he  says,  «  driveo 
by  the  west  wlodi|  have  left  no  lands  eapahlo  of  tillage 
nn  any  parte  of  the  western  benka  of  the  Nile  not  abel^ 
tered  by  mountains.  The  encroachment  rf  these  »andi 
on  acHia  which  were  formerly  habited  siiii  cultivated  is 
evidently  seen.  M  Dcnon  informs  us.  in  ilic  account 
<rf  his  Travels  in  Lotoer  and  Vfif\er  Ks^yptf  that  sum- 
mits of  the  ruins  of  ancient  cities,  buried  under  these 
tmuUt  atill  appear  esiarnaUy  i  and  ibat,  bat  for  a  ridge 
of  nHnntains  caHcd  the  £yMni  ekdmy  which  borders  the 
left  bank  of  the  Nile,  and  forms,  in  the  parts  where  it 
rises,  a  barrier  against  the  invasion  of  these  landa,  the 
shores  of  the  river,  on  that  side,  would  lung  sincir  luve 
ceased  to  be  habitable.  Nothing  can  be  more  naeian- 
choly,"  says  this  traveller,  •<  than  to  walk  over  villagea 
awaUowed  ap  by  the  ssnd  of  the  desert,  to  trample  ua> 
der  foot  thnr  loofii*  to  etrike  agahist  the  annmitB  of 
their  minarets,  to  reflect  that  yonder  were  cultivated 
fields,  that  there  grew  trees,  that  here  were  even  the 
dwellings  of  men,  and  that  all  has  vanished. 

"  if  tlien  our  continents  were  as  ancient  as  has  been 
pretendedf  no  trsces  of  the  habitation  of  men  would  ap- 
star  en  any  part  of  tbe  western  hank  of  the  Ntk|  which 
la  espeaed  to  this  sconrge  of  the  wMdh  of  the  deaertJ 
The  existence,  therefore,  of  aneb  monuments  attests 
the  successive  progress  of  the  encriMchments  of  the 
sand  i  and  these  parts  of  the  bank,  formerly  iniiabiicd, 
will  lor  ever  remain  arid  and  waste.  Thus  the  great 
population  of  Egypt,  announced  by  the  vast  and  nume- 
rous  nnns  of  its  cities,  was  in  great  part  due  to  a  caaae 
of  fertility  which  no  kagcr  exists,  and  to  which  aofll* 
dent  attention  baa  not  •bSeaf- gtven.  The  »andt  of  tbe 
desert  were  fonfierfy  reMiefe  fhfm  Etry  pt ;  the  Oases,  or 
habitable  spots  .till  nppc.ii  in^^  -i of  the  sands, 

being  the  remains  ol  the  <>usi9  lormirly  extending  lite 
whole  way  to  the  Nile  ;  but  these  tandt,  transported 
hither  by  the  western  winds,  have  overwhelmed  and 
buried  this  extanalea  tract,  and  doomed  to  sterility  n 
land  which  was  once  remarkable  for  iia  fraitfulneaa.  „| 

"It  is  therefore  not  solely  to  ber  revolutiona  and 
changes  of  sovereigns  that  Egypt  owes  the  loss  of  her 
ancient  splendour;  it  is  also  to  her  haviti);  brin  thus 
irrecoverably  deprived  of  a  tract  of  land,  by  which,  be- 
fore the  sands  of  the  desert  bad  covered  it  and  causedit 
to  disappear,  her  nmMS  bnd'^been  abundantly  supplied. 
Now,  if  we  fix  oar  aiiteMieo  en  thhi  focti  and  relect  on 
the  eonee<ineiiccs  which  would  hsDe  attended  it  if  tbov- 
sands,  or  only  some  hundreds  of  centuries  had  elapsed 
since  our  continents  first  existed  above  the  level  of  the 
sea,  does  it  not  evidently  appear  that  all  the  country  on 
the  west  of  tbe  Nile  would  have  been  buried  under  this 
•emf  balbM  the  cvedioD  of  the  cltlea  of  ancient  Egypt, 
how  remoM  aoever  Ifant  period  may  be  snppoeed  {  and 
that,  In  a  country  so  long  afliicted  with  sterility,  no  idea 
would  even  have  been  formed  of  constructing  such  vast 
and  numerous  edifices?  When  thtse  cities  indited  were 
built,  another  cause  corit  M 11 ;  rj  i:  ijx  uu^n^  their  pjos- 
perity.  Thr  navjgaijon  of  the  Kt;d  Sea  was  not  tiien 
attanded  with  utiy  danger  on  the  coasis(  all  its  ports, 
DOW  neerly  blocked  up  with  reefis  of  centli  bad«««fe 
and  easy  aeeesit  the  tressela laden  «1A  merefaaMBsoMd 
provisions  could  enter  them  and  depart  wiil  out  risk  of 
being  wrecked  on  these  shoals,  which  have  risen  since 
thMilMM^-MAwBatUlincrc.isin^  to  extent. 

3  H  3  .1 
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«  The  defectt  of  the  pi-esent  government  of  Egypt, 
and  the  discovery  of  l!ie  passage  from  Lurope  to  India 
round  ilic  Cape  of  Good  Hope,  are  therefore  not  tlie 
only  caufccs  of  ilie  present  stale  of  decline  of  this  coun« 
try.  If  the  taridt  of  the  dcscn  had  not  invaded  ihc 
bordering  luiids  on  the  west,  if  the  work,  of  the  tea  fio- 
lyfii  in  the  Red  Sea  had  not  rendered  dangerous  the  ac- 
cess to  its  coasts  and  to  its  ports,  and  even  filled  Up 
some  of  the  Utter,  the  population  of  Egypt  and  the  ad- 
jaccnt  countries,  together  with  their  product,  would 
alone  have  sufficed  to  maintain  them  in  a  state  of  pros- 
perity and  abundance.  But  now,  though  the  passage  to 
India  by  the  Cape  of  Good  Hope  should  cease  to  exist, 
though  the  political  advantages  which  Egypt  enjoyed 
duiing  the  brilliant  period  of  Thebea  and  Memphis 
should  be  re-established,  she  could  never  again  attain 
the  same  degree  of  splendour. 

"  Thus  the  reefs  of  cotal  which  had  been  raised  in 
the  Red  Sea  on  the  east  of  Egypt,  and  the  tanda  of  the 
desert  which  invade  it  on  the  west,  concur  in  attesting 
this  tiuih:  That  our  contitients  are  not  of  a  more  re- 
mote antiquity  than  has  been  assigned  to  them  by  the 
sacred  historian  ii>  the  book  of  Genesis,  from  the  great 
era  of  the  Diluge." 

Sea-salt  afTords  us  examples  of  the  chemical  forming 
cfTeci  of  water,  as  is  exemplified  in  the  lakes  of  the 
Tauride,  in  Southern  Africa,  and  many  other  places. 
\Vc  there  observe  beds  of  salt  iormed  by  precipitation 
from  the  waters  of  the  lakes ;  and  sometimes  these  beds 
alternate  with  others  of  clay  and  lo<tm,  and  vary  much 
in  their  degree  of  inclination.  Bog  iron-oie,  which  is 
forming  daily,  is  another  example  of  the  same  kind  of 
formation.  Morass-ore  sometimes  alternates  in  beds 
with  peat ;  and  swarop-oar  sometimes  occurs  in  thin 
beds,  covering  the  more  compact  kinds  of  peal.  Peat 
itself  may  be  ranked  as  one  of  the  substances  formed 
by  chemical  agency. 

The  vast  accumulations  of  calc-ainter  found  in  lime- 
stone caves,  as  in  those  of  Derbyshire,  the  ilartz,  the 
Fichtelgehirge,  Aiitiparos,  Gibraltar,  Sic.  belong  also  to 
the  chemical  furmitions.  Calc-sintcr  is  found  usually 
in  inclosed  spaces,  whereas  calc-lufT  is  formed  in  open 
spaces.  This  substance  is  deposited  sometimes  in  caves, 
and  fretiucntly  in  fissures,  forming  veins,  which  are  in 
this  manner  filled  with  very  compact  calc-sinter,  and 
•lonictinics  even  with  crystallized  calc-spar.  Calc-tufT 
it  formed  by  calcareous  brooks  emptying  themselves 
into  hollows,  and  thus  affording  an  opportunity  for  the 
deposition  of  their  calcareous  contents.  Near  Canstadt 
in  Wurtemberg,  stream*  of  this  kind  incrust  every 
thing  in  their  vicinity  with  calc-tufT,  which  approaches 
more  or  less  to  calc-sinter.  If  such  streams  flow  into 
situations  where  the  water  has  repose  and  time  to  dc- 
posiie  its  calcareous  contents,  calcareous  beds  or  strata 
are  formed,  which  are  more  or  less  porous.  This  po- 
losity  is  increased  on  the  land,  by  the  luff  mixing  with 
reeds  and  grass.  In  beds  of  this  substance  skeletoos  of 
extinct  quadrupeds  aie  met  with. 

De$lroying  and  farming  rffectt  q/"  i'olcanoe*. 

The  operation  of  volcanoes  is  still  more  limited  and 
local  than  that  of  water.  Although  we  arc  entirely  ig- 
norant of  the  means  employed  by  nature  in  pr(xlucing 
^olcani<:  fire,  we  can  judge  by  its  effects  of  ilie  changes 


it  is  capable  of  producing  upon  the  stirface  of  the  eartb. 
WJien  a  voicaiKt  announces  itself  after  some  shocks  of 
an  earthrpiake,  it  forms  for  itself  an  o|)cning.  Stooea 
and  ashes  arc  thrown  to  a  great  distance,  and  lava  is 
vomited  forth.  The  more  fluid  part  of  the  lava  runs  in 
long  streams,  while  the  less  fluid  portion  stops  at  ih  e 
edge  of  the  opening,  raises  it  all  round,  and  forms  a 
line  terminated  by  a  crater.  Thus  volcanoes  accumu- 
late substances  on  the  surface  that  were  formerly  bu- 
ried deep  in  the  bowels  of  the  earth,  after  having 
changed  or  modified  their  nature  or  ap^tcarances,  and 
raise  them  into  mountains.  Uy  these  means,  they  have 
formerly  covered  some  parts  of  the  continents,  and  have 
suddenly  produced  mountains  in  Uie  middle  of  the  sea. 
But  these  mountains  and  islands  have  always  been  com- 
posed of  lava,  and  the  whole  of  their  materials  have 
undergone  the  action  of  fire.  Volcanoes  have  never 
raised  up  or  overturned  the  strata,  through  which  their 
apertures  pass,  and  have  in  no  degree  contributed  to 
the  elevation  of  the  great  mountains  which  are  not  vol- 
canic* 

CHAP.  nr. 

INTKRXAL  STRUOTVRK  Or  THE  KAKTH. 

Having  in  the  preceding  Chapters  described  the  va- 
rious  inequalities  observable  on  the  earth's  surface,  and 
stated  the  means  which  nature  appears  to  have  employ- 
ed in  forming  them,  we  come  now  to  the  consideration 
of  the  second  branch  of  Geognosy,  which  makes  us  ac- 
quainted with  the  internal  structure  of  the  earth. 

At  first  sight  the  solid  mass  of  the  earth  appears  to 
be  a  confused  assemblage  of  rocky  massek  piled  on  each 
other  without  order  or  r«gularity :  to  the  superficial  ob- 
server, nature  appears,  in  the  apparently  rude  matter  of 
the  inorganic  kingdom,  to  present  us  as  only  with  a  pic- 
ture of  cliaos,  where  none  of  those  admirable  displays 
of  skill  and  contrivance,  which,  in  the  structure  of  ani- 
mals and  vegetables,  so  powerfully  excite  our  attention, 
and  claim  our  admiration,  are  to  be  observed.  It  is  not 
surprising  that  this  unfavourable  opinion  should  have 
long  continued  to  be  prevalent,  when  we  consider  the 
experience,  skill  and  judgment,  which  arc  necessary  for 
enabling  us  to  unravel  all  the  variety  of  apparently  un- 
connected relations,  which  are  observable  in  the  internal 
structure  of  the  earth.  In  ancient  writers  we  find  no- 
thing on  this  important  subject ;  and  it  is  only  by  the 
light  of  modern  discoveries,  that  we  have  been  enabled 
to  trace  out  those  beautiful  arrangements  that  prevail 
in  the  mineral  kingdom.  Of  these,  we  shall  now  give 
a  concise  and  accurate  description,  and  at  the  same  time 
state  some  of  those  inferences  that  appear  to  be  deduci- 
ble  from  these  varieus  relations  and  appearances.  But 
these  descriptions  and  inferences  can  only  be  fully  un- 
derstood, anil  the  gratification  derived  from  them  com- 
pletely enjoyed,  by  an  intimate  acquaintance  with  nature 
herself,  not  in  cabinets  alone,  but  in  mines  an<l  among 
mountains.  On  descending  into  mines,  we  are  not  only 
gratified  by  dispLys  of  human  ingenuity  and  skill,  but 
we  also  receive  much  information  respecting  the  struc- 
ture of  the  earth,  and  the  clianges  it  has  experienced 
during  the  diiTereiit  periods  of  iia  formation.  Our  re- 
searches on  the  surface  of  the  earth,  on  the  other  hand, 
often  leads  us  among  the  grandest  and  most  sublime 
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^l^^^^^^^^^^^^^^^sincss  to  explore.  In 
the  miilsi  of  tacli  Menea,  he  fccU  his  mind  iiivigoratcil; 
the  ma^^nitiulc  of  the  appearances  before  him  extin* 
guishcs  all  the  little  and  contracted  notions  he  may  have 
IhnMd  in  the  cloaet ;  and  he  learns,  that  it  is  only  by 
viuUng  and  studying  tbate  atupeodoua  works,  that  be 
ee»  fbrai  an  adequate  concepUeo  of  the  great  relatione 
of- the  crust  of  the  globe,  and  of  its  mode  of  formation. 

Nature  appears,  in  her  formations,  frequciuly  to  pro* 
cectl  from  ihc  most  special  to  tlic  most  general  ;  or,  \vc 
observe  the  most  y;t:neral,  including  a  series  dF  ^rariually 
diminishing  subordinate  differences,  hi  bimpic  miiiv^- 
rsbM"*('y  instances  of  ihieeoemriues  in  the  distinct  con* 
•wtions,  fracture,  end  ezteratl'WrfKe.  But  it  is  more 
strikingly  the  case  in  tbe  structure  of  tbe  «tr«M«f-tlie 
earth,  for  here  there  is  a  series  from  that  of  the  simple 
mountain  rock  to  ihoac  j^rjiul  and  extLosive  arraiij^c- 
ments  in  the  formadons  thai  form  wl.olu  mouiuains  and 
chains  of  mouruains. 

d^^eur  different  kinds  of  structure  are  observable  in  tin 
ipmtof  the  earth. — Tbe  ^r«/  is,  that  whkb  is  to  be 
abeerved  in  hand  specimens  j  it  is  the  smaUest  kind  of 
structure,  and  occurs  in  wliat  are  termed  Mountain 
Kockn  1)1  o/o.'.Vi. — The  Kfccnd  kind  of  structuic,  r.'r  tliai 
of  JMuunlain  Matscs,  is  nioic  <.n  the  great  sc.ilc,  uiid  is 
not  to  be  observed  in  hand  spci  imeiis,  but  only  in  sin- 
gle masses  of  rock.  To  this  structure  belongs  stratifi- 
cation, and  tbe  seams  of  distinct  concretioBi«-^lM  Mrd 
kind  of  auractiire  k  tbM  pfl  Mtk  AfrmfUtmt  «r  tb*** 
great  masses  of  which  th^CTMt  off<lw>eewhlr eowpe—d. 
To  examine  this  kind  of  structure,  wc  must  ti*averse 
considerable  tracts  of  country.— The  fourth  kind  of 
structure  is  that  fjf  the  Kur:h  itself,  which  is  formed 
Ibjr  the  junction  of  various  tormations.  To  examioe  this 
'■uucture,  we  roust  travel  tbrongh  many  coontriee. 
: ,  We  have  thaMPgaoBQettk-MiiM^  of  atrmuire  bam 
hand  spedmeasf  wblck  era  b».«sMiMdlB  the  cloeet, 
'.u  that  which  can  oiily^  b»-4MiVB  bjr4f»v«Uliif  thmigh 
many  countries. 

Wc  shall  now  describe  the  different  hklds  of  •ttM* 
tore,  in  tbe  order  already  mentioned. 

Struetun  ^  Mtumtain  Roek». 

Moantain  Roeki  or  Stones,  are  those  mineral  OMMoe 
of  which  the  greater  portion  of  the  crust  of  tbe  earth 
is  composed.  Minerals,  or  mineral  ag^^regates,  to 
have  the  true  characters  of  mountain  rocks,  must  oc- 
cnr  not  only  in  great  masses,  but  frequently,  and  pre- 
mm  in  thMf  structure  and  oompositioa  aoch  chamcters 
M  «W  anrve  to  distingidah  ibam,  end  malw  tham  known 
in  whatever  aitualion  tbegr  may  be  found. 

They  are  either  simple,  or  aggregations  of  simple 
minerals.  In  the  one  case,  they  arc  denominated  Sim- 
file  mountain  rocks ;  in  the  other,  Com/iound  mountain 
nek*. 

Siimple  mountain  rocks  are  either  compact,  alatj,  or 
fiMMliir.  Clay-alaie,  Umaatooe,  and  wipaadna  w 
aasples  of  simple  mountain  rocha. 

When  minerals  occur  disaeminatad  through  simple 

mountain  rocks,  they  arc  to  be  considered  as  accidental, 
and  do  not  entitle  us  to  consider  such  varieties  as  dis- 

*  We  shall  afterwards  eamine  paiticuiatly  the  abovs,  which  k 


tinct  apaciaa  of  rack.  Thaa  gataMa,  Inbaddad  im  gm- 
nite  or  miea'Slata,  are  accideiital  Blind  parts. 

Compound  nwintain  rocks  are  either  nnglomeratti 
or  aggregated.  This  distioctioa  is  founded  on  tbe  mod» 
of  tlieir  formation.  The  grains  or  masses  in  the  conglo- 
merated mass,  according  to  some  naturalists,  have  not 
been  formed  on  the  spdt  where  they  are  now  found,  but 
have  been  carried  thither,  and  connectad  together  bf  n 
eaaMOt  To  this  cisaa  belonga  aandatone,  puddins* 
atone,  and  diffanot  kinia  of  ftagnaatad  or  hfacdatei' 
stones.* 

In  aggregated  mountain  rocks  or  stones,  their  present 
structure  is  their  original  one,  and  the  parts  of  which 
litey  ai  e  composed  have  been  formed  on  the  spot  where 
we  now  find  them.  Their  parts  are  imrocdiaiely  ooa> 
naciad  tagaihar  %  hanM  tUaauaeinnla  tarmadiMfv-  - 

Aggregated  mountain  rocks  are  either  dttermbmtdif 
or  indetermiriatrli/  aggregated.  The  parts  in  the  inde- 
terminately  aggregated,  arc  irregularly  and  confusedly 
joined  together.  Tliis  kind  uf  structure  occurs  in  those 
varieties  of  serpentine,  where  limestone  and  serpentina 
are  so  conjoined  that  it  is  dUkvlt  to  any  vkiek  pndlN 
minaiaii  and  whara  the  one  annwilniiia  awiaaw  iIm 
othar.  Tbe  Campan  waiMn,  whfob  ia  an  hrajgialar 

mixture  of  limestone  and  steatite,  and  many  Cipolin 
marbles,  which  contain  veins  and  patches  of  green  talc, 
are  of  the  same  description. 

The  determmatety  aggregated  ttru€ttire,  presents  a 
number  of  aabordinate  differences.  It  la  Mther  sieqUc 
atdouik  aM^jatad.  Tha  almfiU  aggngaitd  caotaiBa 
two  aoboramta  kinda.  In  the  jfrer ,  the  miaacala  «rtt 
connected  together  in  such  a  manner  that  one  serves  as 
a  basis  for  the  other,  which  is  included  in  it;  and  it 
also  contains  twd  subordinate  kinds.  These  are  deno- 
minated the  fiorjtAyritic  and  omygdaloidaL  In  the  j«- 
emd,  all  tbe  parts  are  immediately  connected,  or  joined 
•ofatliari  and  bare  we  hava  also  two  aabocdinatie  iJui% 
tha  uramilir  and  etefy. 

The  double  aggregated  includes  five  subordinate  kinds: 
These  are,  1.  Granular  slaty.  2.  Slaty  granular.  3. 
Qranular  fiarfihyritie.  4.  ^ly  ftor/iAyritie ;  andf  8i 
Porfihyritk  and  amygdaloidal.  The  first  four  kinda  of 
double  aggregated  structure  comprehend  one  strnctam 
in  another,  so  that,  as  the  denominationa  iMmMtai  • 
smaller  stmeture  ia  contained  in  a  greater,  b  tha  fifth, 
or  last  kind,  one  doaa  not  ineluda  tha  othar;  but,  as 
the  denomination  expreasea  it,  they  are  placed  near  or 
beaidc  each  other. 

We  shall  now  describe  each  kind  in  particular. 

SiH^  4ggregated  Structure. 

1.  PorfihfrUie  timc/tirrv— When  one  of  the  constitu- 
ent parts  of  the  mountain  rock  is  disseminated  through 
a  basis,  in  the  form  of  grains  or  crjstjis,  the  rock  pre- 
senting this  appearance  is  said  to  be  fiorfihyritic.  Com- 
mon porphyry,  porphyry  slate,  and  gypsum  contain- 
ing crystals  of  quarts,  may  be  mentioned  aa  examples 
of  tUa  Uad  of  atraetme.  The  crystals  or  grains  are 
here  of  cotemporaneooa  fiMraaatiao  with  the  basis,  and 
not  mechanically  mixed,  aa  aoow  knva  maintained. 

2.  Amygdaloklal  ttructure.—WhM  vesicular  cavitiea 
are  dispersed  through  a  basis  or  ground,  and  sppear 

itbe  general  opinieo,  iniegatdtothefonBationef  eongioBMnted 
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em;>'v,  encrusted,  half  fillet!,  or  completeljr  ftltldi  tUCb 
a  ilructurc  is  clcnomiiiated  amygdaloidal. 

The  rock  n»mcd  amys^tlaloid,  is  a  principal  example 
of  this  kiod  of  structure.  Its  basis  approsches  more 
or  less  to  blttlt  or  greenstone ;  when  it  is  much  iron- 
alMti  it  becomM  hai^r  aod  more  aoUd.  It  i»  allBgadf 
Alt  white  the  tmygdaloldal  rocl  wn  «ril1  aoft,  babMM 

of  wvvr  diiengaged,  whii  U  "H-ini^  prr-venicd  cacapin^j 
by  she  viicosilyof  the  niaii,  vjiujii  -^iiiiped  caviiica, 
often  Iwwever  of  an  amygdaloidal  shape,  wfre  formed. 
Water  holding  in  solution  the  vaiious  minerals  met 
with  in  these  amygdaloids,  is  alleged  to  have  tmened 
tlie  roclci  penetnied  Into  the  emptf  reticular  cavilieat 
and  to  have  dcporited  on  thdr  walla  ita  mineral  cenieats. 
Hence  it  is  maintained,  that  the  amygdaloidal  portions 
are  of  posterior  origin  to  the  b3>i»  in  which  they  are  con« 
tained.  It  cannot  be  questioned,  that  some  amygdaloidal 
structures  have  originated  in  this  manner,  but  many 
others  are  certainly  of  cotemporaneous  foimation  with 
the  rock  io  wUch  thejr  are  contained.  Tbe  ininerata  tint 
VMMlIf  occor  in  these  vesleleci  are  lithonarget  scelite, 
ataatllet  chalcedony,  agate,  heavy -spar,  and  cale-spar. 
Those  filled  with  agate  and  chalcedony,  present  many 
inlcrcstinp  phenomena. 

3.  Granular ttructure.  Inag^regated  rocks, some  kinds 
•re  formed  by  the  immediate  aggregation  of  different 
Vdoerals,  which  are  intimately  joiiwd  together,  either  by 
the  power  of  CObeilon,'or  by  mntml  penetration  or  in- 
teimeemept  Tbew  minerals  are  generally  in  jnaiM) 
•nd  mtj  be  regarded  as  imperfect  crystals.  Oraidta 
affords  an  example  of  this  kind  of  structure. 

4.  Slaty  ttructitre. — The  slaly  struriure  in  rocks  com- 
posed of  different  minerals  differs  from  the  f>ranular 
io  this  circumstance,  iliat  the  constituent  pans  are  flat, 
having  considerable  length  and  breadth,  but  inconsi' 
dernble  liticluieas.  Mica  state»  which  consists  of  small 
pIttM  of  qtians  anil  amiall  pUltes  of  mica  placed  upon 
•Mil  otlMr,  it  att  CBimple  or  tbii  Und  of  ttraeturo. 


Uailer  this  brnd  wo  iiidado  thoio  mietka  where 


two  strtictures  ocow  tasMlwr.  TiM  Wiwrteg  m  tiM 

different  kinds. 

1.  Granutar-slatij  *rruff(/rf.— rT-ieissa'Tids  a  good  ex- 
ample o(thi8  kind  of  structure ;  the  granite  and  felspar  are 
in  grains,  and  immediately  aggregated  Mgelhorf  which 
finniathe  granular  stnicturt  j and  thesoofgrc^tieBsaPO 
generstlydisposed  in  plates,  wMeh  are  Interposed  between 
the  platrs  of  mica,  and  hence  the  slaty  sti  nctnrc. 

3.  Slaty-granxdar  siructurr — Is  slaty  in  the  small, 
and  pianubr  in  ilie  gruat.  The  only  example  of  this 
kind  of  structure  is  the  topaz-rock  of  Schneckentilein, 
io  Voighilaod«  in  the  eleetorate  of  Saxony.  It  is  com- 
posed of  large  gnmttar  imsaesi  which  have  s  sls^ 
atraetare ;  the  slates  eeaabt  of  fine  granular  quarts,  tMo 
columnar  schor!,  nnd  small  granular  topaz.  In  the  drusy 
cavities  that  occur  between  the  )ar:.!:c  (^runnlai*  coocre- 
tions.lithoniarge,  crystals  of  topaz,  and  schuil.  >,ometimes 
occur;  the  schorl,  however,  is  but  rnreiy  cryatailtzed. 

3.  GramulaT'/iorphifrUic  tiructure — This  kind  of 
stmctare  ia  lersmilar  in  the  sm^l,  and  porphyriiie  In 
the  great.  When  targe  and  disiinet  erystata  m  Mapor 
appear  dispersed  through  a  granular  base,  as  is  often 
the  case  with  granite,  sicnitc,  and  greenstone,  this  kind 
of  si  ru  cm  re  is  formed. 

4.  Siaitf  florftAyritie^Thit  kind  of  structure  is  slaty 
in  the  small,  and  porphyritic  In  the  great.  The  basis 
is  slaty,  and  the  porpiiyritic  structure  ia  formed  by  in* 
tcrspersed  crystals  or  grains  of  minerals  difftrent  uom 
the  bans.  Mico>slatc»  whca  it  contains  grains  or  crys* 
tala  of  garnet.  Is  said  to  hstre  a  slaty-porphyritic  structure. 

5.  Porfthyritic  and  ^Imagialoidal — H<  te  two  kinds 
of  stmcture  are  placed  toj»ethcr,  not  inclm.'cd  in  each 
other,  as  in  the  preceding  kinds,  li  orrurs  in  many 
amygdaloidal  and  porpbyritic  stones.  Wnen  amygda* 
loid  contains,  besides  the  elliptical-shaped  masses,  alio 
crystals  of  hornblende  and  mica,  it  is  then  said  to  havo 
an  amygdaloidal  and  porphyritie  atraetare;  the  amyg* 
daloidal  being  the  predominant.  In  Rn-^nlt,  on  the  con- 
trary, where  the  two  kinds 
occur,  the  porphyritie  is  th 

ry»  altbiMigh  ra 
douMo  atracinre. 


of  siru  iuie  sometimes 

;  isri:ili:imiri.;.ting.  Green 
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Structure  of  Mountaiii-ma94e*  and  Strata. 

W*  aader»UBd  ii^  the  itnicturo  of  oaauntMa  nwMtit 
tbM*  regttltr  dimuKw  vhich  muy  of  theoy  oxbiblt 
through  a  contidcrable  csteot  of  rock.   Tbaro  are  two 

kiitdB  of  Ibis  structure  i  the  stmifi«d  airacumt  or  tint 
of  sirnirt  ;  and  tb«  Mftpicd  iuiicluv«i  or  that  ol  ^■tinct 

cuncretioiis. 

Stra4ifietl  tiructure. — When  a  moontaim  fnountaio* 
aiass.  or  bed  compuaed  of  one  species  of  rockf  is  divided 
hf  means  uf  pkimUd  •earns  into  maaart,  whoM  leiifth 
■ad  hroadtb  »m  ftMtx  than  Uwir  thkluwMi  «r  otfo 
vbat  may  be  denominated  Tabular  Masses,  wbieh  extend, 
gent  I  11".  'lir  uf^h  the  wliole  tiiouniain,  it  is  said  to  be 
Sti4utit.(l,  and  the  individual  musses  arc  termed  strata, 
or  ihis  kiiKl  ol  siruciuic  have  inalanccs  in  Granite. 
Lmieslonc,  CUy-sUtc,  and  Mica*aiale.  The  seams  that 
separate  ihc  strata  are  oaqied  strWi  eBaiWij  or  scams  of 
•Urattficatioo.  On  a  geoeral  view,  we  aaf  the  globe  ie 
cMnpowd  of  fiM-mationa ;  fimaatiaas  of  beds  i  beda  of 
llrsta  ;  and  such  strata  as  arc  slaty,  of  layers,  m  si  it  i  s. 

StrntLi  vuvy  very  much  in  tbeir  poaiiion.  1  lie  exami- 
nation ut  tlii»  appearance  uf  strata  is  oi  great  impoitaBce 
to  the  geognost  and  mineralogical  geographer. 

Xa determining  the  stratification  of  a  ruck,  we  have  to 
olianf  ve,  I .  The  directioo  of  the  sinta.  3.  Their  iucUm- 
tion.  S.  Their  thiclwesa.  4.  The  difi^reocea  in  ibnr 
direction  and  inclination. 

The  direction  is  the  angle  which  the  stratum  makes 
Willi  the  mrriiliaii,  .itid  is  dttcrmincd  by  the  compass  ; 
or  vicwijiiii;  tlie  sirut^t  av  pkaiics,  the  (iircciion  is  tbai  of 
a  horizonlal  line,  drawn  on  the  surface  of  the  plane; 
tbercloref  to  determine  the  direction,  ia  to  indicate  the 
point  of  tiie  compeae  towarda  which  thia  line  itdiveciMl* 
Il  ia  eiwaja  al  rif  ht  angle*  to  the  dip. 

The  inclination  ia  the  angle  wliich  the  ttratum  forms 
%ith  (lie  linrizon,  and  is  determined  by  the  quadrant. 

Tiic  dip  is  the  point  of  the  compass  towarus  which 
the  straiuni  inclines.  If  know  ihc  dip,  the  directioo 
ia  given,  because  a  is  always  at  right  angles  to  it.  Thus, 
if  a  stratum  dip  lo  the  cast,  its  direction  must  be  north 
md  aouthi  if  it  dip  to  the  nortiy  iu  direction  mnat  be 
aait  and  west.  But  we  cannot  infer  the  dip  from  the 
direction;  because  a  sirattiui,  whose  diicciion  continues 
the  same,  nvdy  dip  in  opposite  directions ;  thus, »  stratum 
raii^in^'  (to>u  north  lo  aoutb  oiqr  dip  eilJier  lo  the  east 
or  to  the  west. 

Strata  are  frequently  Tariously  waved,  thus  producing 
changea  in  their  direction  (  hot  theae  changes  in  direc- 
tion are,  in  general,  subordinate  to  the  general  direction. 
It  is  therefore  of  importance,  in  inakiiiv;  obbervations  with 
rev;ard  to  the  position  u(  !>lrata,  lo  distin^'uish  the  f^ene- 
nl  dwrction  and  inclination,  fron-  the  fiartial.  To  effect 
this,  we  must  take  the  results  of  a  number  of  particular 
observations,  and  compare  them  togetiter)  wd  tlMwe 
similar  aiwlesi  which  are  the  moat  nttmeiwia,  are  to  he 
eeotideredas  exptwwlve  of  the  general  inclinatioa  and 
direction.  Ii  sometimes  happens,  that  this  gcncrat  posi- 
tion has  also  its  variations;  tlicsc  must  also  be  attended 
to  and  noted.  An  uccjuaititance  with  the  shape  of  a  inoun* 
tain  group  will  assist  us  very  much  in  such  tnvestiga> 
tiflMi  as  it  is  intimately  connected  with  the  general  dis- 
yositioo  of  the  atratificaUon  of  the  masMS  of  which  it  ia 
eomposed.  It  is  aleo  of  importance  to  know  the  6U  er 
declivity  of  a  mountain  group,  as  its  direction  and  incli- 
nation are  freqoentiv  conformable,  pariiculai  iy  in  the 
«id«r  fiwnMioMi  irttli  tint  of  ilw  sttperiniposBd  maMca. 


It  is  often  very  difficult  to  determine,  whether  the  rock 
we  are  examining  be  stratified  or  not,  and  when  the 
aeaaaa  of  ^trstification  are  hid,  to  know  the  directioo 
the  strata.   The  following  observations  will  be  nscful  la 
ramovtog  aiMnc  of  the  difficuiiiea  uten4iaig  taeh  la? Mtt' 

tioBS. 

1.  Strata  are  almost  always  parallel  with  the  slaty 
structure  of  the  stone.  In  certain  porphyritic  granites, 
the  crystals  of  tclspar  appear  to  lie  parallel  with  the 
strata  i  the  latter  character,  however,  is  by  uo  means  so 
decisive  as  the  former. 

S.  Sliata  CM  only  he  fitrmad  iif  parallel  aesmsp  which 
lisve  the  aatae  directioo  and  extent  through  the  moon« 
tain>mass.  Where  parallel  rents  nrcur  iii  vriTcrent  di- 
rections in  the  same  species  oi  rock,  as  ui  granule,  aaud- 

stone,  lime-stone,  Sec.  it  is  oTideiit  that  Utsf-aro  to  ba 
coosidered  as  accidental. 

3.  The  seams  of  tabular  distinct  concretions,  which 
are  often  of  conaiderabla  extent,  ahoald  not  he  coufiMind- 
ed  with  strata  sesma*  because  their  estcat  b  act  so  can- 
si  lcrablc;  and  ia  ssch  gRNipof  caBcrstloastlw  diractioii 

is  (lifTf  rent. 

4.  Where  parallel  rents  have  a  different  direction 
from  tnc  slaty  structure  of  the  stone,  they  arc  certainly 
accidental,  loattentioh  to  this  circumstance  has  led 
miaaialagiaM  into  error.  I  observed  a  atrikiag  inataaoa 
of  these  rents  In  a  quarry  of  gneiss,  in  the  forest  of 
Tharand,  in  Upper  Saxony.  The  gQeiss*  SI  first  sight, 
appeared  lo  be  disposed  in  vertical  sirats,  and  sssuch  it 
was  viewed  hy  i  Jc  Ll  :  :  n  a  closer  exantiaatioD,  bow- 
ever,  the  apparent  vertical  scams  proved  to  be  merely 
Bccidenul  parallel  rents,  perpendicular  to  tnc  slaty 
structure  of  the  stqne ;  therefore  the  atraia  were  hoci* 
aea«al«  not  verdcsl. 

5.  Beds  are  gfsnenUy  parallel  with  the  strtia;  Ibass^ 
therefore,  point  out  the  direction  of  the  strats. 

6.  Although  the  slaty  strii  1 11 1 1  j-  j  itsoui  to  us  the 
direction  which  the  strata  niu^t  aa<«.,  dues  nui  follow, 
that  a  rock  having  a  slaty  structure  is  stiuiificd. 

7.  iu  sand-atone,  lime-stone,  and  rock-salt,  regular  and 
very  esunsive  stripes  are  aemetlSDes  observed,  whlcll 
have  baea  conlouodBd  with  troa  eaams  of  str^tificMioii. 
An  attentive  esamination,  however,  always  discovers 
them  traversing  the  ital  jtratn  si  n  =  Von  Bucli,  in 
his  desci'ipiion  uf  L  iixkck,  and  ^cu^iinstical  obscrva" 
tions  made  in  Italy  and  Germany  ;  and  rricslcben,  in  his 
obaervatiooa  on  Tburingia,  describes  striking  loKances 
af  stripes  veaeiBMIng  strau-scams. 

Strata  vary  verir  cooaidersbly  in  tbe  aogla  which  thsf 
form  with  the  hovtson ;  they  occur  from  bonaantsl  to 
VaiUca',  but  ilic  Ljencralincrination  is  between  hririzontal 
and  ^i^' .  i  ae  diffcreDccs  arc  cither  original,  or  havo 
been  produced  by  subsequent  changes. 

Certain  species  of  rock  are  constanily  stratified,  while 
atheia  ^her  are  not  stratified,  or  only  in  an  imper&CC 
laanoer.  AU  the  aacoodaiy  rocks,  such  as  lime-alOM^ 
sand-stone,  coal.  kc.  are  very  tliatinctiy  atratified.  In  tlw 
nicT  T  Tiiotlci  n  uf  tlie  secondary  rocks,  the  strata  are  oficn 
honzoijul,Bn(l  frequently  extend  to  a  great  distarjce  of  the 
same  thickness.  In  more  ancient  nek  ,  of  this  class,  as 
in  certain  lime>8toi>es  and  in  gypsum,  thu  str^ti&catioa 
is  less  distinct,  and  the  position  of  the  strata  is  not  so 
borisontaL  In  the  coal  fbrmatioa,  wbieb  is  of  a  still 
older  date,  tbe  strstificatimi  is  very  distinct,  but  the  beds 
are  frequently  variously  waved  and  cotivoUifid,  and  often 
highly  inclined.  In  the  transttioti  and  primitive  classes, 
fluigr  rockSf  aoch  m  gBai%  iDica>slat^  end  clay>slat«^ 
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are  distinctly  stratified,  while  others,  rs-  j^rsnite,  porphyry, 
trap,  limestone,  gypsum,  serpentine,  atut  quartz,  arc  in 
^eiieral  but  iinperlcctly  stratified,  and  the  strata  of  these 
t«To  classes  mote  often  incline  to  the  vertical  than  to  the 
liorizuntaJ  position. 

Rock*  wbich  appear  to  lutve  been  mere  deposiie*  of 
nrod,  gntrki,  sand,  Bee.  have  been  rormed  bjr  tucceaalve 
depo&iuoiis,  wliile  others,  such  as  g-ypsutii,  liincslotn:, 
quartz,  giitiss,  nuca-kl.ite,  clay-slatc,  fjraiiitc,  kc.  owe 
their  stralificil  siructurc  lo  ciystallizaiiot),  frnin  a  more 
or  less  perfect  »tste  of  solution.  This  latter  opinion  is 
llluitnited  by  the  uninterrupted  transitions  of  the  beds 
into  eaeta  othwi  and  by  the  poiittoB  of  the  embedded 
crjrBtata  end  metsee  to  the  tnmundnig  rock. 

On  examining  the  structure  of  a  mountain  or  tract  of 
country,  we  must  be  careful  to  avoid  all  unnecessary 
minuteness,  otiicrwise  we  shall  fail  in  acquiring;  i  dis- 
tinct conception  of  it.  This  observation  is  founded  on 
a  knowledge  of  the  geognostical  feeiuret  ef  nature^ 
which  are  all  on  the  great  scale. 

By  not  Bttendiht;  to  this  mode  of  exandnatloii,  geolo> 
gists  have  fallen  into  errors,  and  given  to  extensive  tracts 
of  country  a  most  irregular  and  confused  structure. 
Speculators,  building  on  these  errors,  have  represented 
the  whole  crust  of  the  globe  as  an  irregular  and  un&ecni> 
ly  mass.  It  is  indeed  surprising,  that  men  possessed  of 
any  knowledge  of  the  beatitiful  harmony  that  prevails  to 
the  stractnre  of  organic  beingi>  could  fcr  a  moment  be* 
liave  It  peasible,  tliat  the  great  fabric  of  the  ^lobc  itself, 
—that  magnificent  display  of  Omoipotencei— should  be 
destitute  of  all  regularity  in  its  atnictiire,  aflid  be  netblog 
more  than  a  heap  of  ruins. 

Seamed  Structure. — Those  rocks  in  which  parallel 
aeama  occur,  that  do  not  extend  throughout  the  whole 
bedt  are  said  to  have  the  teamed  $tnuUMrt.  The  follow* 
iiwai«thedifferartki8daof  lUaatnietnres  l.PoljednO. 
9.  lianellar.  S.  Globular. 

I.  Polyedral. — In  this  kind  of  structure,  the  rock  is 
divided  into  columns.  The  columns  are  sometimes  re- 
gular, sometimes  approach  to  the  globular  form,  and 
occur  even  curvated.  They  arc  from  a  few  inches  to 
manj  fothoms  in  length.  I:i  .lic  islands  ef  Staffa  and 
ESggy  Mid  00  the  Craig  of  Ailsaj  there  are  adaiirable 
ciamples  of  Oils  kind  of  stnictare.  These  columns  are 
sometimes  collected  into  groups,  and  such  groups  are 
often  separated  from  each  other  by  seams,  or  rather 
rents,  which  render  thcin  inoie  distinct  '  Such  groups 
may  be  considered  as  immense  distinct  concretions. 
Tbe  columns  of  auch  a  group  often  tend  tovarda  a 
centre  %  others  are  parallel  or  perpendicular;  some  are 
borisontal ;  and  all  this  variety  sometinea  occurs  In  the 
same  hill.  The  columns  are  sometimes  jointed,  so  that 
the  convex  extremity  of  the  one  column  is  fitted  to  the 
concave  extremity  of  the  other;  and  these  columns  arc 
usually  composed  of  globular  distinct  concretions. 
These  globular  concretions  are  composed  of  curved 
lamellar  concreiioos.  The  spaces  between  the  diffsieat 

S'obular  concretions  are  composed  of  a  looser  matter 
an  the  concretions  themselves ;  and  it  is  by  the  fallinfj 
out  of  iliis  less  compact  suhstance  that  the  structure  of 
tnch  columns  is  first  developed. 

No  rock  shows  this  kind  of  structure  itiore  distinctly 
tluin  basalt :  in  it  wc  have  all  the  varieties  of  the  seamed 
atrneturet  from  the  smallest,  which  is  the  lamellar  dis- 
tinct concretioni  to  the  largest,  wUeh  is  formed  by  the 
groopiog  of  oolttmns. 


This  kind  of  atruiBtiiraeccuraalsftbpiaplyiy,  greeo- 

btotic,  and  lava. 

2.  Tabular. — In  this  kind  of  structure,  the  rock  is 
divided  into  tables  a  few  inches  thick,  and  of  amall  ax> 
tent.  These  tables  frequently  change  their  dlrectioUy 
and  then  the  bed  of  rock  is  divided  into  many  groups 
or  aystems  of  tables,  having  in  each  group  a  duTerent 
dire  tl(ji). 

Their  niLousiue:  j  jlc  leni^t!;,  fi  tijueni  change  of  dircc 
tiorKHiul  ihe  even  surface  of  tlic  pUncs,  distinguish  tlicm 
from  htrata.  Basalt,  in  the  lower  parts  of  an  individual 
dcposillooi  has  often  this  kind  of  structure.  At  5rU 
sight  it  is  not  unlike  stratification.  It  also  occurs  is 
eolaranar  porphyry. 

3.  Globular. — In  tliis  kind  of  structure  the  rock  is 
either  wholly  or  pailially  disposed,  or  arranged  into 
globes  01  balls  'A  v.!ri!ii:s  i!i.ij;  =  i!HKlcs      'I'lii  -.u  bills  are 

either  simply  granular,  as  in  granite,  syenite,  green- 
atone,  or  sand-stooe  t  granuiari  and  lamellar,  as  in  the 
syenite  of  Corsica  t  conpacti  aa  in  basalt ;  porphyriiier 
as  in  porphyry ;  or  radiated,  as  in  limestone.  Olobulsr 
formations  are  sometimes  met  with  in  rocks  and  mire 
rals  having  a  less  crystalline  aspect.  As  examples,  wc 
may  mention  balls  oihomstODa  inlimcatonei  and  iMMes 
of  flint  in  chalk. 

The  roundish  balls  of  granite  found  dispersed  over  low 
countries  have  been  considered  as  bowlder  or  roUed 
aloaei^  and  many  theories  formed  to  account  fiyr  tlielr 
iransportadon.  The  granite  of  the  iaiaod  uf  Amn  pre 
aeois  Una  kind  of  structure. 

Structure  of  Formattom. 

By  a  Hack  Jbrmation,  we  understand  a  determinate 
assemblage  of  similar  or  dissimilar  beds  or  rock  maa»aa», 
which  are  charactetised  by  e»tamal  and  internal  rala* 
lions  as  an  independent  whole ;  that  Is,  as  an  uidty  in  thu 

series  of  rock  formations.  These  masses  ne  either 
simfile  or  comfiound.  When  the  mass  is  uniloim  ilirough- 
G'lt,  as  the  case  with  limestone  or  sand.slotic,  it  con- 
stitutes what  may  be  deoominatcd  i  »im/tie  formation. 
Granite,  gneiss,  and  miea-slatc,  arc  also  of  this  kind. 
Whan  disaiaBilar  anaaes  occur  in  a  IbrmatioOf  aa  in  the 
case  of  eeel  and  seeoodary  trap,  it  is  said  to  lie  a  evmfumnd 

formation. 

Similar  rocks  are  i^lit.j  repeated  in  very  different 
periods.  Each  of  these  individual  depositions  is  a  par- 
ticular formation,  and  the  whole  is  denominated  a  aeriu 
or  tuit  (if  formation*.  Thus  there  ia  a  limeatflaa^a  por^ 
phyry,  a  nanlte  auiti  Acc. 

It  IS,  Werner  remarkst  a  determinate  character  of 
certain  formations,  to  constitute  the  principal  mass  of 
the  mountain  in  which  they  occur:  tlus  is  the  case  with 
gneiss,  clay-slate,  porphyry,  and  others.  With  other 
formations,  on  the  contrary,  it  is  as  essential  a  character 
to  occur  only  in  single  beds  in  the  others,  and  these  are 
said  to  be  imbedded.  Primitive  porphyry,  limeatODOi  and 
many  others*  are  of  this  Und.  when  such  individual 
beds  occur  in  difTcrcnt  principal  formations,  (that  is,  are 
not  confined  to  a  single  one.)  as  primitive  limestone  and 
primitive  trap  in  gneiss,  mica-slate,  and  clay-slatc,  and 
always  continue  the  same,  notwithstanding  the  differ- 
ence of  the  rocks  in  which  they  are  embedded,  they  are 
to  be  considered  as  indefmideat  formatUma.  If,  on  the 
contrary,  th^  are  coufined  to  one  lbnnation>  and  are 
connected  with  no  aeries  or  suite  of  formationa,  they  are 
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sa'id  to  be  tubordinate  to  it.  Alam,  slate  and  Lydian 
•tooe  n  cJay-aute^  »rc  examples  of  this  kind.  Beds 
mnp  wdorvBfiMU  tnmci  dls  sometimes  occur  in  differ^ 
MC  rocksi  These  minerals  are  asually  those  of  which 
tllC  rock  is  principally  composed,  irregularly  mixedi  or 
apo'simple  minerals.  Sucli  hnS  are  usually  vtry  irre- 
gular, do  not  extend  throu^jh  the  whole  rock,  and  in 
general  exhibit  upparenily  great  irregularity  in  i.  cir 
relations.  They  have  been,  but  rather  improperly,  de- 
nominated foreign  bed:  When  single  beds  are  wdl 
distinguiahfld  bf  fSt  kind  of  stone  of  which  Uicf  ara  coin* 
posed,  and  if  their  compoahion  ahowt  Mllaio  peciiUarl* 
ties,  (  is,  (or  .crminate  presence  of  me- 

tallic fossils,  o^c  J  lucy  aic  icterred  to  the  fiartieuiar  re- 
potUoriet.    Beds  of  iVOO'pJlitOi  and  DMIglMtic  iraHtOM 

are  of  this  kind. 

Oincrwig  ^  tkt  9rutt  «f  tkt  QUA*. 

The  fourth  and  Ija:  kind  of  stnjr-turr  have  to 
destribe  i»  by  fji  th(^  most  extensive  a»iU  important. 
It  is  tiic  structure  ol  t-ic  ctusi  of  the  globe  itscit,  in  so 
far  as  it  is  composed  of  rock-formations  of  different 
asagnitudes,  laid  over  each  other  in  certain  Erections. 

Under  ths  five  following  beada»  Werner  coitiprehends 
mwrj  ralalfoB^  respecting  th«  extent  and  faktive  posi- 
tfon  of  formations  in  general. 

1,  The  orij^inal  extent  of  formations. 

S.  Their  pir^i  r  l  extent  and  continuity. 

3,  The  position  and  direction  of  the  strata  of  forma- 
tions, in  respect  to  the  fundamental  rock. 

4,  The  direction  of  the  strata  themselves,  withoat  re« 
ferciiee  to  the  fundamental  reck. 

5,  The  relation  of  the  ontgainga  of  tbe  atnia  ttf  the 
•sterior  of  the  mountain. 

It  may  be  previously  remarked,  that  when  one  forma- 
tion lies  on  another,  it  is  said  to  rat  on  it,  and  the  rock 
on  which  it  rests  is  termed  the  fundamental  rock  ;  and 
tbe  plane  which  separates  the  fundamental  rock  from 
Uw  wJU'luaduB  that  covers  it,  is  denominated  the  plane 
^  aefiaration,  which  ia  alwaya  paiaUel  with  (he  icanie 
of  tbe  atrata.  See  Plate  CCCXCV.  Pig.  I. 

1.  The  Ortginel  Extent  of  Formatimt, 

Werner  observes,  that  the  greater  number  of  fomM> 
tisna  appear  to  have  been  very  widely  deposited ;  an4 
theae  he  denemiiiates  Univtnal  Formationt.  Some 
others  he  coMiderc  as  having  been  partially  deposited, 
and  these  he  terms  fiartial  or  anomahtu  formationa. 

Uniroertal  Formation*  extend  around  the  whole 
globe,  (not,  however,  without  interruption.)  and  con- 
■titaie  by  £ar  the  greater  part  of  the  mass  of  which  its 
craat  h  eonposed.  Almost  all  tbe'primMve  transi- 
tion, and  secondary  formatioDB,  are  universal  deposi- 
tions ;  of  these,  we  may  mention  granite,  gneiss,  por> 
phyry,  and  limestone. 

Partial  formation!  occur  only  in  particular  places, 
and  appear  to  owe  their  existence  to  particular  and  lo- 
cal causes,  for  example,  to  depositions  in  lakes.  La- 
nwKm  la  of  opinion*  that  the  gypsum  formation  around 
Paris  was  formed  from  the  wuera  of  a  lake  which  for* 
naerly  occupied  that  part  of  Prance  {  and  the  exten* 
aive  local  formation  in  the  Isle  of  Wight,  and  the  opposite 
coast  of  England,  appears  aho  ttj  be  a  lake  formal  ion. 

*  By  the  MtMMM  of  the  stnu  arc  underAood  their  mpar  e 
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At  Wehraw,  in  Lusatia,  there  Is  an  example  of  a  panial 
formation.  It  consists  of  sandstone,  limestone,  bitumi* 
nous*shaie,  and  iron-clay ;  and  Ibeae  teat  on  loose  sand. 
The  aandatone  remmUe^  in  tMny  re«pect%  tiiat  found 
in  other  aandatone  ibrmanoM ;  yet  it  doe*  not  belong  to 
any  of  them,  as  is  evident  from  its  pr  siii  n.  -avA  the 
rocks  with  which  it  is  associated.  Wtmei  coi.jLciuies 
that  it  may  have  been  formed  by  a  small  and  partial  flood. 

The  examination  of  these  partial  appearances  is  of 
much  importance,  not  on^  in  exiMAog  our  knowledge 
of  the  variety  of  fonaationi,  hot  in  connecting  the  litt* 
tory  of  the  earth  more  iwarly  with  that  of  man. 

3.  The  Prts^nl  Exit-,:  -.^.J  Continuity  i^J  l-'irirntiont. 

The  present  extent  atid  continuity  of  formations  is 
very  difTereot  from  what  it  waa  originally.  We  find  \ 
tiiein  dther  extended  unintermptedly  over  great  tradu 
of  country,  or  they  appear  laobtod,  of  nttle  extent, 
and  frequently  resembling  partial  formations.  In  the 
one  case,  they  are  said  to  be  vnbroken,  in  the  other 
broken.  The  broken  formations  occur  in  small  detach* 
ed  masses ;  and  these  have  peculiar  denominations,  ac- 
cording to  their  position  and  shape. 

When  detached  portions  occur  oo  the  aommlta  of 
hills,  theae  are  called  e^/U,  Fig.  9.  m.  When  portieua 
occur,  filling  up  hollow  spaces  between  mountains, 
they  are  denominated  upJ!tUHg»,Fig.  3.  b-  And  when 
a  portion  occurs  only  on  one  side  of  a  mounirai ,  it  li,  5j.\d 
to  be  thield'/ormed,  Fig.  3.  c.  or  to  have  the  shape  of  n 
afaleld. 

Amtaaicnief  Rfdt, 

When  strata  have  the  same  direction  sis  tin-  funda- 
menial  rock,  they  are  said  to  be  conformable  with  it, 
Fig.  3.  a.  if  the  direction  is  different,  they  are  said  to  bn 
tinconformaiU.  If  th^  differ  only  in  dbection,  we  HV 
that  they  are  «fln|^i^  vne9m/imM«t  Fig.  9.  t.t  hut  tt 
they  differ  not  only  in  direction,  but  lie  over  the  ends 
of  the  strata  of  the  fundamental  rock,  they  are  said 
to  be  unrrjT,f,rmaUe  and  overlying,  Yig.  3.  c.  Overly- 
ing strata  occur  more  frequently  than  simply  UDCoa< 
ibrnahl*^  and  have  lar  greater  extent. 

Strata  are  either  ttraight,  that  is,  disposed  in  one 
direction  on  the  fundamental  rock,  Fig.  4.  or  they  turn 
around  it, and  inclose  it;  in  this  latter  case  they  are  said 
to  be  mantle  formed%  or  nuuUe-alM^udt  Pig.  5.  b.  If  the 
strata  arc  not  only  wrapped  MOUnd  the  fundamental  roekf 
but  also  cover  ita  estiwnitiaa|they  are  said  to  be  MdUe* 
thaftedi  Fig.  6. 

When  the  upper  part  of  tlie  saddle-ahupC  iS  Catvied 
away,  (he  mantU-nhafie  is  formed. 

Strata  are  sometimes  concave,  ai>d  they  are  then  idtf 
to  be  ttttfii'tkaptdt  Fig.  7.  a.  i  Fig.  10.  but  if  the  concn- 
vity  he  oblong  they  are  named  <roi^-«Jli^«tf,  Fig.  8  b. 
In  the  concave,  that  Is,  the  basin  and  truugh-shaped, 
and  in  the  convex,  that  is,  the  saddle  and  mantle-shap- 
ed strata,  the  outgoingt*  form  circles  :  in  the  concave, 
the  outer  and  greatest  circle,  according  to  Werner,  ia 

trenilics^ «  th^  appear  at  tbe  niftce  of  the  caith.  Tm.S9. 
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the  oldest;  in  Ihc  convex,  o'l  ;l:c  -  iiriry,  the  oiiter 
aod  largest  circle  is  considered  to  be  the  newest. 

S.  Tkt  Relatfan    the  QatgtHitgt  nftk*  Strata  f  e  tkt  Ex- 
terior t>f  the  Mmmfaltt. 

Wc  have  to  consider  fust,  the  relation  of  (lie  <Mltgo* 
ings  of  strata  tr)  tminritjin-inas^es  of  COMtdSfablv  CI* 
teot }  W)d|  secondly,  to  mountain  capi. 

In  oHMiDtiin-mMtoa*  the  strata  elilier  eorer  aadi 
other  Gompleteift  or  the  outgoing's  are  open  and  es- 
poaed.   WiMn  the  outi^ings  arc  exposed,  the  neiror 

attata  have  a  rt$in,^  or  *;n<;i.^'  In'el,  Fi-.  9. 

There  are  three  difTerent  kinds  of  tnountain-cafiin 
In  tlic  A';  ;,  the  cnp  rests  on  a  fuiuliniental  rock,  tlie 
seams  of  the  strata  <ire  parallel  with  the  plane  on 
ivbich  the  strata  rest,  and  these  are  unconformable  vaA 
Off  rlyiqg.  Fig.  10.  a.  The  teemd  kind  of  cap  is  form- 
ed a  rock  rising  through  the  ■orrottmting  strata, 
Fig.  11.  i. :  and  tlic  third  kind  of  cap  \%  for  ncd  by  por- 
tions of  harder  beds  remaining  after  the  sttperincuni- 
bcni  and  adjacent  and  aoAer  strata  IWTO  boanoarriod 
away,  Fig.  (3.  e. 

In  the  Jirtt,  the  rock  is  unconformable  and  overly 
Sng.  The  secondarf-irap  and  porphjrry  formations  af< 
wA  numerous  examples  of  this  kind  of  manntsin^ca]!. 

In  the  *ceond,  the  newer  strata  are  mantlO'Shoped. 
Granite  often  occurs  in  caps  of  this  kind. 

In  the  third,  all  the  strata  are  coiiforinahlc,  so  that  the 
subjacent  and  superincumbent  strata  hare  the  same  di- 
rection with  the  bed  which  forms  the  cap.  Primitive 
groenstoDO  io  clay*slatet  sometimes  forms  caps  of  this 


CHAP.  IV. 

•»  TBM  rOmiCATlOV  or  KOOKSt  AHA  Ot  rOftMATlOM. 

Hating  now  deecribad  the  diflbimt  kinds  of  itrao- 

ture  which  occur  In  the  cmst  of  the  earth,  we  shall 

next  treat  of  the  formstioo  of  moontain  rocks,  and  of 

the  revolutions  which  the  earth  is  alleged  to  have  expe- 
rienced during  its  formation.  But  those  revolutions  are 
of  a  dilTerent  nature  from  the  effects  now  produced  on 
the  snrface  of  the  earth ;  and  therefore  the  specula- 
tions  In  regard  to  them  are  to  be  considered  more  in- 
teresting on  account  of  the  facts  thcf  bring  to  light, 
than  from  any  intrinsic  merit  they  themselves  possess. 
The  most  ini^'  nioMS  of  these  speculations  rtspectinij 
the  formation  of  the  earth,  hitherto  proposed,  is  that  of 
Werner;  and  the  folluwin)^  stutcmcnt  will,  we  tbink) 
convcf  to  oar  readers  a  distinct  account  of  iL 

The  aphcroidsl  igov*  of  the  cartb«  iti  erfHallina 
and  stratified  structures,  and  Its  numerous  petrifac- 
tions, arc  proofs  of  its  originsi  floidttjr.  The  fluidity, 
accorrllii^  I  )  Werner,  was  a'|ueous ;  ami  he  conjectures 
that  tlic  various  rocks  were  originally  siispfndedor  dis- 
solved in  water,  and  Kradually  deposited  from  it. 

In  chapter  second,  when  mentioning  the  effects  of 
nater  on  the  suriacc  of  the  globe,  wo  described  several 
mechanical  and  chemical  depositions  which  are  datljr 
taking  place,  as  it  were,  under  our  eye ;  and  as  these 
present  the  same  kind  of  "Structure  that  occtjrs  in  moun- 
tain ri>cks,  Werner infer-j  these  also  to  have  been  formed 
by  the  same  a^c  it.     As  the  liu;liest  moiint  iin-,  arc  co  n- 

poaed  of  rocksi  possessing  a  structure  resembling  those 


fossils  which  have  been  formed  by  water,  we  natt^ 
rally  conclude,  that  the  ocean  must  have  fiarmerlf 
stood  ter7  high  over  these  mountains.  Portlier,  aa 

the  most  elevated  mountains  are  composed  of  rocks, 
sveh  as  granite,  gneiss,  mies-alste,  clay-slate,  and  others, 

which  extend  around  the  whole  plobe,  and  have  Mvn 
formed  during  the  same  pei  iod  of  time,  it  follows,  that 
the  ocean  miist  have  formrr/n  covered  ihe  ^pfiole  earthed 
the  tame  r;me,— The  former  great  heif»ht,  and  liie  pM» 
sent  low  level  of  the  waters  of  the  jrlobo,  is  SO  remark* 
able  a  (^enomenoo,  that  it  gave  rW^to  many  very  op. 
poail*  hypotheses,  as  soon  as  It  atlraeted  the  attention  of 
observers.    \Vc  shall  notice  a  few  of  tliese  speculations. 

It  has  been  supposed,  that  the  water  has  sniTered  a 
translocation,  hy  a  complete  alteration  of  the  terres-^ 
trial  poles  and  equator.  This  hypothesis,  however,  la 
vnsvpportod  by  fact,  as  no  traces  are  to  be  fbimd  of 
ao  vast  a  cbanga*  The  difference  betwcor  the  eqaato- 
rial  and  polar  diameters,  the  aeeamolatlon  of  high 
land  around  the  e;|uator,  are  proofs  that  tlie  present 
poles  and  c  |na;<ir  arc  the  oris»}nal  ones.  Even  allow* 
ing  that  such  a  chani^e  had  taken  place,  it  is  evident 
that  the  greatest  possible  alteration  of  the  earth's  asia 
could  cause  no  uncovering  of  it,  as  the  watisr  SMi 
high  over  the  whole  globe.  < 

Another  opinion  was  proposed  by  De  Luc,  La  M'e<> 
therie,  and  others;  namely,  that  the  water  had  retired 
into  immense  caverns,  situated  towards  the  cenfrc  of 
the  carlfi.  I'mm  the  description  already  civcn  of 'the 
internal  structure  of  the  earth,  it  is  evident  that  the 
existence  of  such  caverns  is  imaginary,  and  totally  inw* 
eooeileable  with  the  noUon  precipiution  from  a 
state  of  sotothm.  Allowingt  far  a  mementi  the  possl» 
bilityof  their  existence,  is  it  not  evident,  not  only  that 
the  water  would  hsve  nished  into  them  with  such  vio- 
lence a?  to  leave  the  most  marked  traces  of  its  effects  on 
the  surface  of  the  earth,  but  thai  the  places  where  the 
water  entered  won  Id  still  be  discoverable  } 

The  most  probsble  explsnation  is  that  of  the  gradual 
diminution  of  the  svater  from  the  surfiace  of  the  oartb. 
It  was  first  obseorely  himed  at  by  Herodotus,  Strabo, 
and  other  ancient  writers.  Mailtet,  French  consul  at 
Alexandria,  in  a  work  entitled  Trlliamrd.  piihlishcd  in 
1740,  was  the  first  in  modem  times  who  directed  the 
attention  of  philosophers  to  the  theory  of  the  diminu- 
tion  of  the  waters  of  the  globe.  This  opinion  was  ea- 
gerly adopted,  and  keenly  sapported  bf  IJnrtieuSt  Cof-' 
sius.  and  other  Swediah  tksturallsts.  They  eelleetod 
many  facts,  to  show  thst  the  wsters  of  the  Baltic  are 
diminisliinu; ;  and  the  scholars  of  Linnaeus  observed 
many  similar  appearances  in  other  countries.  Of  these, 
many  interesting  instsnces  are  detailed  in  the  writings 
of  Pallas,  Gmelin,  Ferber,  Niebubr^  Vancouver,  Par^ 
ton,  and  others.  Even  although  all  these  proofs  were 
wanting,  it  is  evident  that,  if  the  water  remained  uiial^' 
tered  in  quantity,  it  would  rise  and  overflow  its  houmi>. 
ary,  Qwini»  to  tne  great  quantity  ofearthy  matter  which 
is  d.iily  carried  into  it  by  rivers  and  streams.  This 
opinion,  as  supported  by  Linnxus  and  several  others^ 
met  with  considerable  opposition.  Many  facts  waro 
brought  forward,  to  show,  that  while  the  land  is  lefk 
by  tiM  sea  in  one  placet  it  is  invaded  in  an  equal  pro- 
portion In  another  (  and  consequently  that  there  iano 
diminution  of  the  water.  The  invasion  of  the  l.ind  by 
the  sea  is,  however,  %  comparatively  rare  occurrence  j 
and  hcsidus,  these  partial  elevations  of  the  w.iter  de- 
pend on  particular  circumstances}  which  can  in  gene- 
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ral  be  pointed  out.  Tbui,  the  change  in  the  direction 
of  currents,  produced  by  the  accumulation  of  water  by 
windi,  the  alteration  of  the  shape  of  coasts,  and  many 
other  causes,  produce  alterations  in  the  level  of  the 
ocean. 

Werner,  with  liis  usual  acutcncs,  soon  discovered  that 
the  documents  for  the  illustration  of  this  supposed  phe- 
nomenon were  not  to  be  sought  for  in  the  formations 
that  have  taken  place  within  the  limits  of  human  history, 
but  in  the  toUd  ttrata  of  which  the  crust  of  the  earth  is 
composed.  His  investigations  led  him  lo  tiie  following 
observations:  That  the  outgoings  of  the  newer  strata 
arc  generally  lower  than  the  out|;oing8  of  the  older,  from 
granite  downwards  lo  the  alluvial  depositions,  and  this 
not  in  particular  spots,  but  around  the  whole  globe,  id, 
That  the  primitive  part  of  the  earth  is  entirely  com- 
posed  of  chemical  precipitations,  and  that  mechanical 
depositions  do  not  appear  until  a  later  period,  that  is,  in 
the  Traiiiiilion  class  ;  and  that  from  this  point  they  con- 
tinue increasing,  through  all  the  succeding  classes  of 
rocks,  to  the  newest  or  the  alluvial,  which  are  almost 
entirely  mechanical  deposits.  These  observations,  in 
his  opinion^  illustrate  the  universal  diminution  of  the 
waters  of  the  globe.  The  sinking  of  the  level  of  the 
outgoings  of  the  newer  and  newer  strata,  he  continues, 
shows  that  the  solution  from  wiiich  they  were  formed 
must  have  experienced  a  similar  change ;  that  is,  it 
must  have  diminished  in  height,  and  that  not  in  one  spot, 
but  around  the  whole  globe.  Hence  the  water  which 
once  covered  the  whole  globe  to  a  great  height  must 
have  diminished  universally. 

The  period  of  the  occurrence  of  mechanical  deposi- 
tions is  a  further  proof  of  the  diminution  of  the  water. 
Wc  find,  that  in  the  earliest  periods  chemical  produc- 
tions only  were  formed,  owing  to  the  high  and  universal 
submergence.  It  is  evident,  that  when  the  earth  was 
covered  lo  a  great  height  with  water,  no  mechanical  de- 
irasiis  could  be  formed  ;  for  it  is  well  known,  that  the 
motion  conmiunicatcd  to  water  does  not  reach  to  a  great 
depth.  Mechanical  deposits  would,  therefore,  be  first 
I'orined,  us  soon  as  part  of  the  solid  mass  of  the  earth 
appeared  above  the  level  of  the  water,  or  when  the  sur- 
face of  the  Water  approached  so  near  to  that  of  the  earth, 
that  it  could  act  on  it  mechanically.  Hence,  as  soon  as 
the  higher  parts  of  the  earth  rose  above  the  surface  of 
the  water,  mechanical  depositions  would  increase ;  and 
we  find,  accordingly,  an  increase  of  mechanical  deposi- 
tion, coricspuuding  to  the  diminishing  level  of  the  ocean, 
from  the  transition  to  the  newest  period.  It  follows, 
that  as  these  alterations  have  been  universal,  extending 
around  the  whole  globe,  the  level  of  the  water  has 
changed  uniformly  and  universally,  and  that  it  has  sunk 
by  degrees  to  its  present  level. 

Several  other  interesting  phenomena,  which  we  have 
already  mentioned  in  part,  strengthen  and  illustrate  more 
fully  the  preceding  conclusions.  Pcttifactions,  we  know, 
first  occur  in  formations  of  a  middle  agci  but  none  have 
ever  been  observed  in  the  older  and  completely  chemical 
formations.  In  the  tran&iiiun  rocks,  where  they  first 
occur,  they  are  but  rare,  yet  in  the  nt.'wer  transition 
rocks  they  increase  considerably  in  quantity.  In  the 
fluetz  formations,  they  also  continue  increasing  in  quan- 
tity, to  the  newer  foiinutiuns. 

In  respect  to  the  nature  of  these  remains,  Werner 
remarks,  tuat  tho^e  which  occur  in  t'^e  earliest  periods 
belong  to  tnc  lowest  and  most  imperfei  i  ci.iss  of  animdls, 
the  zoophytes.    In  the  newer  and  newer  tormations,  we 


meet  with  quantities  of  shells  and  fish,  and  these  are  ac* 
companied  by  a  variety  of  marine  plants.  Dut  these  or- 
ganic remains  arc  completely  diiTercni  from  any  of  the 
animals  or  vegetables  of  the  present  state  of  the  earth. 
The  organic  creation  during  that  period,  appears  to  havo 
had  a  totally  diH'erent  aspect  from  what  it  assumed  in 
the  succeeding.  In  the  newer  formations,  we  find  the 
remains  of  known  genera,  and  in  the  newest  of  all  the 
remains  of  organic  species,  resembling  those  found  in 
the  present  seas.  Land  plants  appear  later,  and  land 
animals  still  later.  At  first,  they  appear  to  have  been 
but  few,  and  very  different  from  those  of  the  present 
time.  In  the  oldest  of  the  transition  rocks,  which  appear 
to  have  been  formed  while  the  eaith  was  still  covered 
with  water,  we  find  the  remains  only  of  marine  plants 
and  animals,  but  no  traces  of  terrestrial  organization. 
We  first  meet  with  such  relics  iti  the  newer  rocks  of 
this  class,  which  were  formed  alter  a  portion  of  the  land 
was  uncovered,  and  capable  of  supporting  terrestrial 
vegetation.  From  this  period  to  the  newest  or  alluvial, 
as  we  havo  already  remarked,  the  (quantity  and  variety 
of  vegetable  remains  increase;  and  this  is  further  con- 
firmed by  a  correspondent  increase  of  coal. 

All  the  appearances  we  have  now  detailed  are,  in 
Werner's  opinion,  distinctly  connected  with  the  diminu- 
tion of  the  water,  and  are  to  be  considered  as  effects  and 
proofs  of  its  reality.  It  it  evident  that,  during  the  period 
when  the  earth  was  still  covered  lo  a  great  height  with 
water,  neither  plants  nor  animals  had  been  created. 
When  the  water  diminished  in  height,  and  the  dry  land 
began  to  appear,  marine  plants,  and  the  lowest  and  most 
imperfect  animals,  were  created.  As  the  water  dimi- 
ni:>lied,  it  appears  to  have  become  gradually  more  fitted 
for  the  support  of  animals  and  vegetables,  as  we  find 
them  increasing  in  number,  variety,  and  perfection,  and 
approaching  more  to  the  nature  of  those  in  the  present 
seas,  the  lower  the  level  of  the  outgoings  of  the  strata,  or, 
what  is  the  same  thing,  the  lower  the  level  of  the  water. 
The  same  gradual  increase  of  organic  beings  appears  to 
have  taken  place  on  the  dry  land. 

The  facts  wc  have  Just  detailed  lead  us  to  distinguish 
two  grand  epochus  in  the  formation  of  rocks ;  the  first 
anterior,  and  the  second  posterior,  to  the  formation  of 
organic  beings.  The  rocks  of  the  first  division  are 
named  firimitive  ;  they  contain  no  fossil  organic  remains, 
are  situated  below  the  others,  and  arc  wholly  of  chemical 
formation.  The  rocks  posterior  to  the  creation  of  orga- 
nized beings  arc  denominated  secondary.  Several  of 
these  resemble  those  of  the  primitive  class  in  composi- 
tion and  structure;  but  differ  from  them  in  containing 
petrifactions.  These  Werner  denominated  iranaiiion, 
and  other  geologists,  intermediate.  They  partake  partly 
of  the  primitive,  partly  of  the  secondary  character,  hence 
arc  named  intermediate  or  transition.  These  transition 
rocks  become  intermixed  with  sandstones,  and  other 
rocks  of  the  same  description,  und  at  length  disappear; 
when  a  scries  of  sandstone  and  limestone  rocks,  remark- 
able fur  their  abundance  of  vegetable  and  animal  re- 
mains, make  their  appearance,  and  form  the  tecondarif, 
or  Jiaiz  rods  of  geologists.  The  newer,  or  uppci  rocks 
of  llie  seeoiidary  class,  arc  covered  with  an  alteinaiing 
series  of  limestone,  gypsum,  clay,  sandstone,  an;l  sand, 
which  abounds  in  fosbil  organic  remains,  and  patiicuLtrly 
of  quadrupeds.  The  name  tertiary  baa  been  given  to 
tucsc. 

The  great  beds  of  gravel,  sand,  clay,  man,  &c.  which 
rest  on  the  rocks  of  the  preceding  (.lasscsi  form  a  cuss 
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naned  alluvial.  They  contain  abundance  of  organic  re* 
nuunet  and  even  of  aniinala«  at  the  top  of  the  zoological 
•calc.  Thow  rocka,  whieb  are  uadoubted  productioM  of 
fire,  are  named  voleaiikt  and  form  the  fifth  and  laatclaas 
of  the  series  of  moantaio  cocks.  Tbey  are  often  posterior 
to  secondary  rocks,  ami  aomadoMa  •TCD  to  aubitMiCM 
of  the  alluviikl  ciasa. 

Werner,  as  indeed  appears  from  what  has  been  al- 
ready stated,  seems  to  consider  alljthe  ninersl  forma* 
tkns  as  formed  by  one  and  the  same  sollitioD,  which  has 
luJIy  changed  in  height  and  in  nature.  But  lie  mw 
this  explaoation  would  not  apply  to  every  ciM  i  fer 
example,  if  every  rock,  or  bed,  should  occur  at  a  height 
correspondinjj  to  its  agr,  ihai  ia,  at  a  higher  level  in  old 
than  in  new  rocks,  how  docs  it  hajipeti  that  porphyry,  re- 
aembling  those  in  primitive  regioosi  rests  upon  secoo* 
darjr  rockfl»  end  MtaiiM  a  great  elevatiiQiit  Aalmpte 
OKillaioif  aMMWOMiit,  WwMr  iMMurltii  would  WK  Mlp 
plain  this  ammi^eiDent.  It  fellows,  tberefbrc*  aEconibi^ 
to  Werner's  principlcb,  that  a  new  solution  must  have 
invaded  the  district  already  abandoned  by  the  olti  solu- 
tion, and  deposited  the  newer  formations.  Werner 
admitted  these  new  inundations,  and  attributed  to  them 
aoine  particular  formations,  such  as  the  lecandaty  trap 
iecks»  and  ceitain  primitive  porphyrica. 

Werner  remarkit  that  when  we  vieir  the  varioos  de- 
posilions  from  the  earliest  discoverable  period  to  the 
newest,  we  find  in  them  such  clifTerences,  as  show  iliat 
the  contents  of  the  water  of  the  j^lobe  must  have  chang- 
ed by  degrees,  and  that  all  its  depositions  form  beautiful 
and  connected  series.  Theeldeat  rocks,  which  are  pure 
cbcmical  precipitatea,  are  conpoicd  pHnciMlly  of  aUiqe- 
eas,  argillaceous,  and  magneaian  eartitt.  The  rocka,  aa 
granite,  gneiss,  and  mica-slate,  contsin  metals  that  are 
of  cotemporancouB  formation  with  them,  and  that  scarce- 
ly occur  in  newer  perioda}  tbew  are  tini  molfbdena, 

and  tungsten. 

This  s-.atc  of  the  Water  ef  the  fi^inbtt  however,  ehen 
gradually  and  reaarkftUy,  as  we  approach  the  newer 
periods,  by  the  appearance  of  ttmeatone  in  quantity,  coal, 

and  sail,  and  the  disippr  irarce  of  old  and  the  appear, 
ancc  of  new  metals.  Lii^sidcs  this  general  succession, 
(which  will  afterwards  he  particularly  considered,)  dis* 
covcrablo  in  the  productions  of  different  periods,  we 
have  instances  of  the  repetition  of  certain  products  at 
eonaiderabie  iatervaUi  and  in  formations  of  different 
aeraa  and  kinds.  In  a  leriea  of  thla  kind,  all  the  neon 
bcrs  have  general  characters  of  agreement,  and  the  in- 
dividual members  bear  characters  expressive,  not  only 
of  the  [Kriod  of  their  formation,  hut  also  of  the  circum* 
stances  under  which  they  were  formed.  Such  a  series, 
as  we  have  already  mentioned,  is  denominated  a  Princifial 
formation  Suite,  or  Sertet  ^  Formation*.  By  oontrast* 
iDg  (he  old  and  new  membera  of  avcb  •  leriea,  the  di& 
ference  will  be  found  so  great,  that  we  can  with  difficulty 
recognize  ihcm  as  members  of  the  same  formation  suite: 
on  the  tohiiary,  (he  immcilialcly  preceding  or  ftiliowmg 
inemUirs  uix  m  much  alike,  that  it  is  equally  didicuU 
to  distinguish  the  one  from  the  other.  This  shews 
bow  much  the  prevailing  cirenmstanoea  that  existed 
during  the  time  of  their  ibrmaiieDi  were  nUke  in  the 
members  of  the  same  age»end  diflhred  In  those  of  «  dif* 
fercnt  date. 

Wc  shall  now  illustrate  this  suhject  by  a  short  ab- 
stract of  Werner's  deacriptioua  of  several  of  these  aeriea 
ef  loriBatlea*. 


The  fint  iMnber  of  tUa  leiiee  ia  Che  nhile  gnmtar 
Hmeatooe,  which  occurs  m  ptterftire  recks,  as  gneiss, 
■uca'Slate,  and  clay-slaM.  Thia  limestone  has  large 
granular  distinct  concretions ;  but  in  the  newest  clay* 

slate,  the  concretions  become  more  minute,  and  it  even 
approaches  to  compact.    The  transition  rocks  contain 
the  second  member  of  this  series,  the  variegated  lime- 
stone, which  has  less  transiucidity  than  tbe  precedtii^, 
htit  more  than  tba  following  membera  ef  the  aeriea,  and 
ahewa  tbe  firat  traeea  of  petrifiwtiona.   The  fellowtng, 
or  ffoElz  rocks,  contain  the  third  member  of  thr  sci  in, 
the  grey  flfEtz-limestone,  which  is  scarcely  translucent 
oil  iii'j  edges,  arid     :ull  i.ji  pi:' i  :;,ic-iions.    It  hss  some 
resemblance  to  the  limestone  of  the  trsitsittoo  periodi 
but  only  a  very  remote  one  to  that  of  the  primitive.  How 
grant  ia  tbe  difference  between  the  gvanalar  tmndncem 
primitive  limestone,  and  the  dall  earthy  and*  nearly 
opaque  ficctz  limestone;  and  yet  both  arc  members  of  a 
scrieit  of  chemical  formations,  which  are  still  not  the 
most  distant.    Chalk  is  a  still  newer  formation,  and  the 
limestone  and  marls  of  the  Paris  formation  connect  the 
fctegoing  members,  which  have  been  deposited  from  the 
oeeeiH  with  tbe  calc*tuff,  tlie  loweM  link  -  of  thia  aeiiea 
ef  fbrmatiena,  (if  we  do  net  include  the  coratrockt  that 
are  daily  forming)  which  has  been  forn.c  l  cm  the  land. 
We  have  thus  a  complete  series  from  ;liC  t  ai  licst  to  the 
latest  period,  in  whicli  wc  observe  a  gradual  disappear- 
ance of  the  crystalline,  and  increase  of  the  earthy  aspect, 
corresponding  with  the  relative  age  of  tbe  different  mem- 
bers of  the  series,  and  the  state  of  the  solvent  from  which 
they  were  precipitated,  and  all  serving  as  proolt  of  the 
immensely  great,  but  gradual  alteration  of  the  -.Tri-c  of 
the  iniiversal  waters.   If  we  even  examine  the  indivuiual 
members  of  this  series,  we  find  these  gradations  still 
more  minute,  hut  always  very  characteristic.  Thus  the 
ttmestone  of  the  primitive  period,  (that  which  occurs  in 
gneisa,)  haa  tbe  largeat  granular  diatinct  concretioaBi 
and  pMaeasea  the  mghest  degree  of  tmaladdity  and 
lustre,  and  has  therefore  the  most  highly  crystalline 
structure  of  the  whole  series.  Does  not  the  highly  crys- 
talline structure  correspond  most  intimately  with  a  calm 
stste  of  the  solution?   The  next  member  of  the  serieS) 
which  is  still  crystalline,  but  with  smsller  distinct  coo- 
creUonn,  occura  in  mica-alace ;  andt  ttitl  leea  cryataUinek 
Of  with  amaUer  dittbwt  eoneradoM,  In  the  oldest  c1«y< 
alate.    In  the  newer  cisy-slate,  on  the  contrary,  the  dis- 
tinct concretions  are  so  small,  as  only  to  be  discoverable 
by  their  glimmering  and  translucidity.    The  white  co- 
lour, which  hitherto  characterised  the  older  limestone,  ia 
now  intermixed  with  black,  red,  tec  ;  and  the  i>ewe^ 
membera  of  thia  fomaation  form  the  tranaition  to  tlin 
products  of  the  next  pwiod.  In  tbe  iran^on  petiodi 
tbe  limestone  is  compact,  tnmlueenti  glimmering,  mi 
variegated  or  marbled. 

Tlie  secondary  or  fioctr.-llinestonc  contains  several 
formations  that  resemble  each  other  very  much,  and 
differ  principally  by  the  newer  being  more  earthy  than 
tbe  older.  To  these  succeed,  as  we  have  already  men- 
tioned, cbalk  and  calc«tuir,  which  are  In  general  atfll 
more  earthy  in  their  external  appearance. 

It  Is  not  enough,  Werner  continues,  to  detail  the  dif- 
ferences and  agreements  of  this  great  series  ;  wc  must 
also  endeavour  to  discover  how  these  have  been  pro- 
duced. The  whole  aeriea,  as  baa  been  nlmdy  obscrr- 
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ei!,  is  completely  chcmtarf*  fVI  the  different  members 
have  distinct  characters  of  difference.  In  the  first  and 
tecond  periodsi  the  productions  are  almost  entirely  che- 
vdMlf  but  th«  crfMRlUntka  beeooMa  more  HapaifiKii 
Hm  neiper  the  fmntHm.  Laetlf ,  hi  th«  thM  pwMb 
the  members  of  the  series  become  mixed  with  email 
portions  of  mechanical  matter,  aa  is  shown  by  the  earthy 
aspect  (rfmany  flcetz-ltmcstones.  We  know  the  condi- 
lians  necessary  for  the  formation  of  a  crystalline  struc- 
tare,  and  that  rest  and  motion  are  the  agents  which  assist 
kit  prcTORt  ha  Mgttlar  ftrmatloo.  Hence  we  may  fairly 
irfnv  that  the  whitkiit  or  oceao«whenlt  atood  hl^h  ever 
|in««irth|  was  calm  and  undisturbed.  Daring  tueceed- 
%m  pKrfodb,  the  solution  appears  to  have  become  more 
and  more  agitated ;  yet  at  first  it  only  prevented  the  per- 
fection of  the  crystallization.  As  the  water  diminished 
hi  height,  its  motions  increased ;  its  destroying  powers 
Macbed  to  the  surface  of  the  earth,  and  the  crystalline 
'tteoteVera  deeCrajred^  and  tbas  the  first  mecbaoieal 
Mlod»atiBas  were  formed.  The  water  still  ooalicmia^  l» 
amlirfshi  the  dry  land  began  to  appear ;  of  eeanie  tfie 
mechanical  action  of  the  water  would  be  much  increased, 
as  also  the  formation  of  mechanical  productions.  How 
admirably  does  this  agree  with  the  aftpcwiae—  pwat- 
•d  by  this  series  of  formations ! 
;.f;  The  coMWCtiba  and  import  of  all  these  appeanmeM 
-4^1  be  more  apperMM,  if  we  tahe  a  view  of  tb«  ehane- 
teristie  poaidoa  of  the  strata  in  the  diflerent  membert  of 
this  scries  of  formations,  and  of  their  relations  to  the 
exterior  of  the  earth.  This  will  be  considered  particu- 
larly afterwards.  At  present  we  shall  only  itientinn  the 
Jbigbiy  elevated  level  of  the  limestone  in  gneissi  con- 
^Mt«d  with  the  low  OtnOntti  dwlhand  calC'tnfl 

%  State  JFbrmaffiHi«Aiffe. 

This  is  a  very  extensive  series  of  formations.*  The 
limestone  scries  is  composed  only  of  limcstonr,  and  a 
atogle  earth,  as  its  principal  constituent  part.  In  the 
aeries  of  clay-slate  formations,  on  the  contrary,  different 
eartba  have  united  logethert  to  form  the  rocks  we  shall 
BOW  nenthm.  8iHee»  ahimlna,  and  nagneaia,  but  par* 
ticolarly  the  two  latter,  are  the  most  characteristic 
earths  belonging  to  this  suite  of  formations.  We  shall 
begin  the  description  with  that  member  of  the  series 
which  may  be  considered  aa  a  central  point  from  which 
the  others  diverge,  and  which  gives  the  name  to  the 
whole  aeries.  This  ie  clay'Slaie.  It  ii  evident,  that 
tike  oMeat  elny-slate  meat  border  en  the  newest  Mieap 
slate ;  and  the  newest,  on  transition-slate.  The  oldest 
clay-slate  has  more  lustre  than  the  newer,  and  is  even 
slightly  micaceous,  so  that  it  resembles  the  fine  slaty 
■lica  aiate  on  which  it  rests.  The  newer  clay-slate  has 
a  darker  grey  colour,  less  lustre,  and  contaiaa  iodf 
diMeninued  scales  of  mica,  which  brings  it  nearer  to 
tiM  transltion-alate.  Mica-elate  la  an  aggrceate  rock, 
composed  of  quartz  and  mica :  but  in  the  older,  it  be- 
comes gradually  intermixed  with  felspar,  which,  in  the 
oldest  varieties,  increases,  and  shows  itself  more  and 
more  as  an  essential  constituent  part,  until  the  mica- 
■late  passes  into  gnriae.  The  texture  of  the  newest 
neiss  which  lies  nearaat  to  mlea-stote  is  still  tMo  afattf } 
inrt  it  beeemee  gradnallf  coarser,  more  crystsllhie,  thiek 
alsty,  and  very  itearly  granular,  when  it  passes  Into 
granite.    In  granite,  the  texture  is  completely  granular, 


and  this  rodk  t 
the  series. 

The  same  clue  will  conduct  us  back  to  the  trsnsi- 
tion-alatet  wliich  oecnra  in  monntaioa  of  gref-wacke> 
HUm  dhnlDct  meclwHical  iMKter  b  ndxed  with  the 
chemical.  Grey-wacke  is  a  complete  sandstone ;  we 
have  a  gradation  of  its  grains  from  those  the  size  of 
a  pebble,  until,  from  their  smallncss,  they  arc  no  longer 
distinguishable ;  and  this  constitutes  a  transition  to  grey- 
wacke-slate. 

Sandstone,  and  aandstonfr'Slate,  are  the  nest  members 
ef  Ihia  aerka.  The  ■endatoue'elate  resemUea  miea- 
shte  so  nmeh,  that  It  has  been  sometimes  confoonded 
with  it.  To  the  sandstone  succeeds  the  coal  fntnatiorf, 

which  contains  friable  sandstone  and  slate-clay.  Lastly, 
the  series  is  terminated  by  bituminous  wood  and  earth- 
coal,  accompanied  with  sand  and  clay;  which  latter 
correspond  to  the  sandstone  and  slate-clay  of  tbe  im- 
■lediately  preceding  formations. 

A  mateiial  divisioo  of  this  beautiful  series  takes  place 
with  grey.wacke.  From  It,  upwards,  all  tbe  member* 
are  completely  chemical.  On  the  contrary,  in  the  lower, 
the  chemical  is  combined  with  mechanical,  and  only  the 
lowest  links eif the  aeriea are cempletd jr  asechantcai  pfo« 
dttctions. 

In  this  series,  all  the  fontiations  have  a  great  resem- 
blance to  each  other  ;  yet  all  of  them  bear  very  distinct 
marks  of  the  period  of  their  formation.  Tlic  uldest  or 
primitive  greenstone  is  highly  crystalline;  the  newer 
or  transition  is  less  crystalline;  md  in  the  newest  or 
fleeta-trap,  it  anproachea  to  earthf  t  as  appears  in  basalt, 
and  more  parucuhrif  wack^  aa  the  leweat  links  or 
fartheat  lemoved  frem  the  Ughlf<i7alBlline  primitive 
greenatooe. 

4.  Porfihyry  Formation-Sutte. 

The  first  member  of  this  seriea,  or  which  is  denomi- 
nated tlM  (Ntf  Pvrphyry  FormaHont  oceurs  In  great  un- 
broken beds,  in  gneiss,  and  its  basis  is  hornstone.  The 
second  member,  or  what  is  denominated  the  .Ynoer  Por- 
fihyry  Formation,  occurs  in  uncorifornmijlc,  ovit-1)  iiu^, 
and  broken  stratification.  Its  basis  is  clay-stune,  pitch- 
stone,  kc.  The  third  and  last  member  of  this  suite  is 
probablv  the  ctey-atooe,  and  poq>hjritic-stone  which 
occur*  in  the  eoal-fennation. 

5.  Gyfitum  Formation-SuUc. 

The  oldest  member  of  this  formation  occurs  in  mica- 
slate  and  clay- slate.  The  second  member  is  that  wMch 
aeeompanies  salt,  and  with  which  aalt-springa  are  eon* 
nected.  It  lies  ever  the  eld  fieets-ttmestene,  and  la 

covered  by  the  second  flcetz-sandstone.  "fhe  third  and 
last  member  is  what  is  denominated  the  second  gypsum 
formation  of  the  flostz  period.  It  lies  over  the  second 
sandstone  formation,  and  under  the  second  limestone  of 
the  fioeu  period. 

6.  Aslr  ArssoNM-SMrr. 

This  series  contains  only  two  members.    The  first 


If  we  would  judge  of  the  proprictvof  the  name  given  to  thissc 

To  jadge  i4(hi^,  we  masteonaiderithi    wbeie*  er  en  tlie 


seriec,  from  iu  extreme  members,  it  woukl  appear  very  UM^ropn- 
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M1N£BAL0GY, 


and  oldest  occurs  along  wiih  the  oldest  floctz,  (jypsunii 
and  ihe  newer  is  that  which  ia  still  formiog  at  the  bouom 
of  Ihe  tekct. 

T.  CM  Ftrmatim'Sutie, 

Tina  is  a  very  interesting  scries.  Inllanuniiljlc  mat- 
ter occurs  in  considurabie  ([uaniity  only  in  the  newer 
rormaiion&.  The  saiall  portion  tbat  occurs  in  primi* 
tive  mountains,  is  carbon,  uncombined  with  bitmOMb 
In  the  newer  formMiooS}  bilumea  nMkn  its  •pp«imc«  | 
and  io  thtt  ne*«i(  famifttloMi  at  io  the  Acet«-t(«ti^  we 
find  iinmeoseaecaiDuletiouof  bitttoiinoaa  iaflMmiHible 

ni.iUcr. 

It  was  only  after  the  deposition  of  these  immense  re- 
positories of  iDfiammable  matter  in  the  floeis-trap,  that 
volcanoes  coaldUike  piece  i  they  are,  therefore,  to  b« 
oooaidered  as  new  oceuRcacee  in  the  biatory  of  Betiuret 
although  they  may  extend  far  beyond  biitorieel  Tvoord. 
The  volcanic  state  appears  to  be  foreign  to  the  earth — 
a  circumstance  that  points  out  its  great  antiquity. 


Coatains  but  two  members;  the  older,  that  which 
•ceim  iaeeaofariMble  poaitioa  with  the  prmiiUve  focleai 
Old  the  newer,  thu  which  eveiliea  the  primidTO  roeke. 

The  phenomena  presented  by  all  these  formations, 
\\''enicr  remarks,  cui.  cide.t  witii  the  ii) poiliesis  ol  the 
gradual  and  universal  diminution  ol  ilic  waters  ol  ihe 
globe.  We  shall  conclude  what  relates  to  that  subject^ 
by  a  general  observation  respecting  the  eflectt  which 
would  be  produced  on  the  aurftce  of  the  earth  by  the 
diminution  of  the  water ;  and  tlwn  aiate  the  amtngemcnt 
nf  the  different  forrnations,  founded  on  ihe  precedill| 
obiervalioiis  respecting;  their  order  ot  sutcewioo. 

It  isevidtt  t,  ui  j-  ihc  waterdimiui^hed,  and  the  dry 
land  appeared,  ilie  motiutt  ot  the  water  wouid  be  altered, 
and  its  cuneMe  receive  new  directiona,  or  tic  divided. 
Theae  eheagea  «ita<  hove  had  a  vcijp  powetful  effect  en 
the  Ibrmer  aarface  of  the  dij  landt  end*  by  deattejriiw  a 
part  of  the  earlier  fwautkoii  wavldaflbcd  matter  UK 
newer  formations. 


FORMATIONS,  eccMAMrie  WaMM. 


GMnKeT 


Slate. 


1 


CvuL 


fur^nuhl--,    with  I 
sinking  Itveli 
[;l   tlic  imt-go- 
ini^Hiyl'tlic  new- 
er md  new  er  Clayolste. 
MnUa. 


GiiclaK 
M 


uotHgbig; 


LimeaKne. 
Liaeatoae. 
Umestane. 


fHornblcmle 
sliite. 
I  lornSlcnJc- 

ruck. 
I'miiitive 
grceniftone. 
GreeMtone-sbte 


•  )Me<t  Vwt^fty 

Oldest  Poiphyiyv 
Oldest  Poipbyry. 


OMsateypaos. 


jNrrwor  Porphyry, 

'inchiihnjf 

|(  lAy-Horph) TV. 

Pesrtttone-P.-Abo 
Isirnite. 


nBlatylhuwe^eoal.  01de«t  Ser- 
■    '      '  pcntitie. 
gla^gfaiaweeaoi.  oiaeat  scr 

pentiite. 

Pb<yghiBee>co»l.  Uliio<t  Ser 

Ana '       \  j>«a 
.GraphHe.  ' 


/»nri,ift!r,  with 
sinking  ifVcU 
ol  Ihf  rjul.jin. 
ini^iot  'hi'  n*-w 
er  :i»>(l  ntwcr'. 


■(Jrcy-\va<  Itr, 
|(.n-y-ttacki-  slate 

iat  i-lsrts-Sind- 

sfoiic. 
2d  l'l<rtz-S*lid- 

»loiit.-. 
>.!  Klu:t.'.-SAri(l- 

sfnmv 
Saii<I%lrjrif  In  tl-p 
Cu;d  tormalifjii. 

Wiiart/y-NiiKl- 
«toni-,  ill  the 

tnp  finmatiion. 


I'^a'^'illioIl- 
I^imeatonc. 

iVriStillme. 
<  itone. 
>J<1  Flotx-Kma- 
I  str>nc. 

I.lin^'stnnc  an^ 
Mint  m  til. 
(■<iul  tiirm.^- 
tinn . 


(.i-POriMdiifV 
\niVKc';tlr>iif. 


Aroygdaloiu 


Limestone  in 
iIk-  N'ci»C!>t 
FiarU.irap 
Ibrroation. 


1  ('>rccii=trjnL-  J 
Amyj,'itiiloi;l 
i:»  tlic  f'u-il- 
♦  cirnnlKni. 
(il-<!(liSl^irU". 

//f.v.l/r 

n-.:,tf. 

r, ;>,,-■}':■  f. 


l'i)rpliyritii--Sioiie 
in  Ihe  independ- 
ent (^l-forn»- 

liiiii  It  may  be 
coii'Snlcrcd  :isttie 
k1  I'orphyij -for 
inMtion, 


*  Iny -stunt  ^ 

.(  ■in|>;if  t  if.ls|iiir  .■ 

it'  irliituiic-l'cir. 

V  ''^i<i<iiiiii-P<irphy. 

I'vaiUliHie-ror- 

pbyiy. 


X;lay. 


Ssnd. 

Grmvel. 
Rolled  iDsaaes. 


fillet. iir 
Cidc^inicr. 


rraii4itiun-t>y  p- 
«.um. 


;Slaty  gUnce-tOal 
|(;mphitp. 


1st  l'livt/-^\ ]i»iim 
Roek-S'slt  Konriu- 
tinn 

2<l  FlatxAJfpsum 


in  lhc  iiidcpcmlciit 
Coal  fi>rn)iitton : 

("oansf  ■<  oal. 

I'lili.itcd-C-oiil. 

Shitc-Cdnl. 

I'lfh-f'oal. 
shty  (flmice-roal 
driphite. 


Ill  ihf  Ha-t/-tr»p 

format  lull  : 
l'i'cli-(?oal. 
Ci'liiniii:ii  -f'oal- 
("on<lio;iial.i;Iancc 

riial, — -VImi 
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CHAP.  V. 

We  have  already,  m  Chap.  IV.  established  fiyc  classes 
©f  rocks,  disiin^^uishcd  by  the  names  ftrimiiivc,  tranti- 
tttn,  aeeondary,  alluvial,  and  volcanic.  We  sball  now 
ikwribe  these  in  the  order  just  mentionedi  b^millf 
dlftnibfe  widi  thoM  of  the  primitive  cbttt. 

CtAM  !•  Pbimitivs  Roon. 

Urgebirge. —  IVfrnrr. 

Terrain*  ¥nm\\\i%.~-DaubtUtton. 

PfimitiTe  rocks  «r«  thooe  whaae  |»ttiod  of  {iarmitioB 
is  oondNlered  m  uiteeedcm  to  that  of  the  cratioii  of 

organic  heing^s.  Hence  wr  ^rrant^e  in  this  class  all 
tkose  formations  which  have  lioi  been  found  to  contain 
petrifactions  or  IcshU  organic  remains.  Sliould  future 
obMrnlionsi  however,  prove  that  these  rocks  do  occa- 
liMMlljr  indkM*  aaimal  or  YOgaHUe  remains,  still  it 
WNI14  bo  trail  to  comider  tbeoi  m  •  dtatioct  clua,  aad 
retain  the  name  prtinidTe,becttiae,  firom  tbrir  VfVKf  on* 
der  the  rock'>  nf  :hr  other  classes,  they  are  to  be  consi- 
dered as  having  been  formed  before  them,  and  may, 
therefore,  be  said  to  be  piimitivc,  or  first  formed. 

They  arc  of  chemical  fotmatiun}  ainl  if  mechanical 
deposites  do  occur  associated  with  them,  the  quantity  is 
inconsiderable.  All  those  kinds  which  abound  in  mica 
nte  dialilieiljr  ttrat{6cd«  while  the  others  thai  do  not  con- 
tain it  are  less  distinctly  stratified.  The  direction  of  the 
strata  is  frequently  parallel  wMi  that  of  the  fiKHintrin 
range  in  which  ihcy  arc  contained. 

All  the  different  rocks  of  tUc  class  slu  riuu-  with  and 
pass  into  each  other. 

The  constituent  parts  are  quartr,  felspar,  mica,  iime* 
stooet  and  bomblendet  ndnetnla  indeed  of  which  nearly 
Hie  whide  maaa  of  the  upper  coat  of  the  earth  ia  com- 
posed, or  these  mlnerais,  the  felspar,  quartz,  mica  and 
hornblende  occur  together,  and  in  various  forms  of  af;- 
gregaiion,  w  hile  the  limestone  forms  beds  of  greater  or 
]cs^>  cxtctu,  which  are  but  slightly  toUrwfatOd  orooii- 
necicd  witli  tlic  boundary  strata. 

The  following  are  the  rocks  of  this  class  i 

1.  Granite,  with  aleoite»  pniogine,  and  topw'rock. 

9.  Gneiss,  with  some  varieties  of  white  stone. 

3.  Mica-slale,  with  difTcrcnt  varir-ies  of  talc-slate. 

4.  Clay-slate,  with  alum-slate,  fluiiy  slate,  kc. 

5.  Granular  iitnestooei «Dd  primiliw  g]rpt1|IB. 

6.  Primitive  trap. 

7.  Serpentine  aad  •«|^tidei» 

8.  Porphyry, 

9.  QqaitS'recfc. 

I.  Granite. 

Granite.  tViertier. 

SMtum,  quartzo  spato  scintillante  el  mica,  in  diverse 
proportione  mixtie  compoaituok— Granites.  tVaUcrtii9, 
.  Granite  of  the  GemuuMt  French,  kc<~Mooratooe  of 
Cornwall.   WhiastoDO  and  audatone  In  aoate  parts  of 

Scoilaitd. 

1  The  name  granite  is  a  corruption  of  the  Latin  word 
geranittt,  used  by  Pliny  to  designate  a  particular  ape* 
eieit  of  stone.  The  first  modern  writer  who  uses  thia 
fverd  ia  Tomaforte,  the  celebiated  naturalist.  It  oc- 
euta  in  the  dxtmmi  iit  Fta/ag*  t»  tkt  Lnamt^  pub- 
liihed  in  1W9.  Aiitli|«niiM»  tppmr  l»  hnto  aaiiMd 


every  graBalar  afono  eapable  of  hdni^  used  in  archiiec- 

turc  or  stj^uary,  granite,  and  it  continued  to  be  usee!  in 
this  vague  sense  by  mineralogists  until  about  fifty  years 
ago,  when  true  gTiBiie waa distinpiialMd  M  n  partienlar 
mountain- rock. 

S.  It  ia  a  rock  composed  of  grains  or  coneretiona  of 
ibtapM^  qoartt,  and  mica)  intimately  joined  together, 
but  wiHraot  any  basis  or  ground.  These  parts  rary  in 
f^jUatitiiy,  so  that  sometimes  one,  sometimes  the  other, 
and  iiequenlly  two  of  them,  predominate.  I'clspar  is 
generally  the  predominating,  as  mica  is  itic  It  jst  consi- 
derable, ingredient  of  the  rock.  In  some  varieties,  the 
qnarta  is  wanting,  in  others  the  mica,  and  these  haTO 
received  particular  names.  Such  distinctioos,  however, 
are  aaelesa,  aa  these  masaes  are  to  bo  considered  as  mere 
varieties,  not  distinct  species. 

The  constituent  parts  differ  also  considerably  in  their 
mognitude:  they  alternate  from  large  to  small,  and 
even  very  fine  granular.  In  some  varieties,  the  concre« 
tions  of  felspar  and  quartz  are  several  inches  in  tisM^ 
and  the  mica  is  in  platea  upwards  of  a  foot  sqosre ;  vUla 
in  ethers,  the  graiiia  are  ao  smsti  that  the  graidte  ap- 
pears nearly  compact. 

It  differs  also  considerably  as  to  colour;  and  this  de- 

f tends  principally  on  the  predominating  ingredient,  the 
elspar,  the  quartz  and  mica  having  usually  a  grey  co- 
lour. The  felspar  is  tisually  white,  and  most  common* 
ly  greyish  and  yellowish  white;  also  reddish  or  milk* 
white;  aometimes  also  Besh-rcd.  It  is  seldom  greyt 
yellow,  or  green.  The  quarts  is  oaually  grey,  addom 
mttk'.white,  and  always  translucent.  The  mica  ia  usu- 
ally grey,  and  sometimes  neatly  black. 

The  fcUpar  in  granite  has  u^iually  a  vitreOQS  lustre, 
and  perfect  foliated  fracture,  yet  in  some  varieties  it 
passes  into  earthy,  with  the  los»  of  its  lustre  and  hard- 
neasi  in  short,  it  has  paaaad  into  porcelain  earth.  This 
sppearsnce  is  aometimes.  produced  by  the  weathering 
<H  the  felspar ;  sometimes  it  sppears  to  be  its  original 
state.  ^Viii  I,  Tcins  containing  pyrites  traverse  granite, 
the  felspar  tii.d  mica  in  their  vicinity  are  converted  into 
a  kind  of  stealiiical  matter,  by  the  action  of  the  sulphu> 
ric  acid  formed  duriag  the  decomposition  of  the  pyrites. 
The  mica  sometimes  also  decomposes  by  exposure  (o 
the  atmosphere ;  but  the  quarts  ia  never  altered.  Gran* 
ite,  with  earthy  felspar,  is  found  in  Cornwall. 

Somctiines  the  constituent  parts  of  granite  arc  regu- 
larly crysiallizcd  i  principally,  howe\er,  the  felspar  and 
(]Uartz.  The  mica  sometimes  occuisin  nesis,  umnixcd 
with  the  other  coitsiituent  pans,  and  these  have  been 
Cettfimnded  with  l^gmcnis.  Sometimes  the  conslitoent 
parts  are  ao  arnnged,  that  when  the  apccimen  is  cult 
Its  sorfiwe  has  a  kmd  of  resemblance  to  written  charac- 
ters: hence  this  vari  ly  hs^  been  denominated  gra/,hic 
tlone.  This  paniculL;:  v.iiicty  is  found  at  Portsoy,  and 
in  the  island  of  Arr^i  .  nivs  in  the  forest  of  Thurnigia 
in  Germany,  in  Corsica,  in  the  oiouniain  of  Odont»c be- 
long, in  the  Uralian  range,  and  alao  in  France.  Granite, 
,  with  regular  crystallised  felspar,  occurs  in  the  island  of 
Arran,  in  many  places  on  the  continem  of  Europe,  and 
also  in  South  America.  At  Moutit  St.  Hothard,  ail  the 
three  constituent  parts  arc  found  cry.',ta!i!Zfd  togcllier. 
In  the  island  of  Arran  and  the  Saxon  Ki  z^ebirKe,  there 
is  a  remarkable  variety  of  granite,  in  which  the  felspar, 
quartz,  and  mica,  have  a  diverging  radiated  structure. 

Several  other  varkttea  of  granite  have  been  described 
by  geognostfr  Of  tbeeet  the  two  meet  important  are 
finttfink  aad  alraftf .  W«  shall  ooir  dwcribe  them. 
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In  CUs  mietft  ttlct  ehber  in  the  hnwIUr  compiett 

or  atealitic  form,  or  as  chlorite,  takes  the  place  of  the 
mica.  Motit  Blanc,  and  the  surrounding  mountains,  are 
formed  of  proio^mc.  It  is  named  protoginc,  (primxvi,) 
because  Jurine,  the  auilior  of  the  name,  conatders  it  as 
of  very  old  formation.  Oaobuitaoo  propQMS  to  nine  It 
•imply  tticoae,  or  iteatiUc  gnnite. 

aitnitt, 

SirnUr  is  a  granite,  in  which  the  mica  is  generally 
replaced  hy  hornblende ;  not  always,  as  some  varieties 
contain  also  mica.  Werner  says  it  is  a  granular  aggre- 
gated rock,  compoMd  of  ieJ^r  and  honbleiide,  with 
«eca>loml  gnias  of  quarts  and  scalea  of  mica.  It  i* 
nmed  from  Syeoe,  m  Upper  Egypt,  where  tiM 
cients  qaarrled  it  in  blocks  of  great  magnitude. 

Werner  having  rcmarkc  l,  'K  ii  ihis  rock  was  associa- 
ted with  the  porphyries  ot  Saxony,  arranged  it  along 
with  them,  separated  it  from  granite,  and  described  it  as 
a  distinct  species.  On  the  Wernerian  view,  therefore, 
it  is  distinguished  from  granite  by  its  bombleude  and  iti 
aitnatioa.  Ovr  obaervations  in  Scotland  oblige  us  to 
consider  rienite  ■■  •  rarieiy  of  granite,  as  it  occurs  in 
the  same  beds  with  that  rock,  and  exhibits  every  va- 
riety ol'  gcognostical  position  hitherto  observed  in  gra- 
nite. 

jlccidental  mixed  /torr*.— Besides  felspar,  quartz,  and 
mica,  the  essential  constituent  parts  of  granite,  and  those 
mioenUa  that  take  the  place  of  the  miea,  vis.  hon^icode 
and  chlorite,  others  lomethnea  occur  In  It.   These,  how- 

cvcr,  are  to  be  viewed  as  accidental.  Of  these  schorl 
is  the  most  frequent,  aiiti  the  next  are  fjarnct  and  tin- 
stone. The  followinj»  also  occasionally  occur,  either  im- 
bedded in  the  rock,  or  in  veins  that  traverse  it,  viz. 
vock-cryatal,  idoiaria,  chlorite,  pinite,  actynolite,  com- 
mon opal,  topaz,  corundum,  fluor-apar,  beryl,  diallage, 
epidote,  apatite,  magtielicai  Iron  ore,  and  Iron  pyrites. 

Granite,  besides  the  granuli^",  rvfilbh  v  nl-  j5  i>:I;i  r 
kinds  of  structure,  such  m  /lerfihyntic,  i^'ki/ui^r,  labutur, 
columnar,  and  •(ratified, 

1.  PorfihyrUk.^Vf\\tn  large  crystals  of  felspar  occur 
imbedded  in  a  basis  of  smaller  jjranular  granite,  tiM 
perphjrritic  varietj  is  formed.  These  imbedded  ciya* 
tals  are  sooietimes  upwards  of  a  foot  in  mapdtnde,  aa 
is  the  case  with  lome  gmites  b  Sasou^,  and  in  other 
countries. 

2.  Globular  .-—Some  granites  arc  disposed  in  louiidish 
balls  or  concrctiotis,  which  are  from  a  foot  lu  several 

.fttboms  in  diameter.  These  balls  are  sometimes  com« 
posed  of  curved  lameltar  cooccetkns,  which  always  in- 
clude a  harder  central  naaa  or  nueleua.  The  spaces 
between  the  concretions  arc  filled  with  granite  of  a  soft- 
er nature,  which  decays  reudily,  and  thus  leaves  the 
harder  central  masses  heaped  on  each  other,  or  strewed 
about.  Such  heaps,  or  tumuli,  have  been  erroneously 
described  as  rolled  masses  brMigbt  frttm  a  distance  to 
their  present  situation,  bf  the  i^CMf  of  cUfenta  that 
formerly  swept  ibe  stirbce  of  the  earth.  Bsamples  of 
this  kind  of  structure  occur  in  the  island  of  Arran, 
Bohemia,  the  Hartz,  the  Fichtelgebirge,  and  in  other 

COUntrii-^. 

3.  y'«6«iter,— Some  granites,  when  they  are  traversed 
by  parallel  seams,  appear  divided  into  tables.  Tht  sc 
ubles  vary  in  esteni  from  a  few  indwa  to  aavanl  £»- 


thorns.  They  appear  In  some  casta  to  1m  mere  Tarie* 
ties  of  the  stratified  structure. 

dii  CWIiaM«r<— Wlwn  the  seams  are  srranged  in  di< 
rectiens  parallel  to  several  planes,  the  granite  is  divided 
into  columnar  masses,  which  resemble  the  columnar 
structure  of  trap  and  porphyry  rocks.  We  many  years 
ago,  as  mentioned  in  our  account  ol  the  Hebrides,  ob> 
served  this  columnar  structure  in  the  granite  of  Mullf 
end  since  that  time  Humboldt  1ms  deacribed  it  aa  occur* 
ring  in  the  granite  of  Caraccas,  aa  It  doea  in  the  granite 
rocks  of  Carlsbad. 

9.  Strat\fied  ttructwrty  or  Stratification  Granite  is 

sometimes  disposed  in  great  beds  in  gneiss  and  other 
rocks,  and  occasionally  these  beds  appear  divided  into 
strata.  In  other  instances,  in  granite  mounuins,  we  ob< 
serve,  besides  the  Ubular,  globular,  and  other  strac^' 
turea,  also  the  stratified }  but  thb  latter  is,  in  general, 
lesa  perfbet  than  what  ia  obaervMl  in  gneiasi  and  othnt 
aimilar  rocks. 

6.  Bfdi  in  Granite. — Granite  does  not  afford  so  many 
difTercni  beds  and  veins  as  occur  in  gneiss,  roica-slaie, 
and  Qtlier  similar  rocks.  In  Scotland,  it  sometimes  con- 
tains beds  of  quartz  and  of  felspar.  lo  Switierland, 
beds  of  quartz  in  granite  have  lai^  dmay  canlies,  the 
walls  of  which  are  lined  with  magnificent  crystals,  and 
groups  of  rock-crystal.  At  Zinnwald,  in  Bohemia,  the 
tin  is  worked  in  a  quartz  bed,  situated  in  the  middle  of 
the  f»ranite  Beds  of  limestone  are  also  met  with  in 
granite  mountains,  as  in  the  Pyrenees  ;  and  some  of  them 
of  great  extent,  having  been  traced  by  that  ezcellent 
observer,  Charpeniier  the  younger,  for  four  leagues, 
and  with  a  thickness  of  ninety  feet.  We  need  not  speak 
of  the  beds  of  gneiss,  mica-alatc,  clay-slate,  porphyry, 
trap,  &c.  upon  which  it  often  TCBia,  and  with  which  It 

fre(|ueniiy  alternates. 

7.  Afrials  in  Granite  a  generLil  view  this  rock 
contains  icwer  and  ks»  extensive  metalliferous  veioa 
and  beds  than  the  slaty  rocks  of  the  primitive  daas* 
Tin,  of  all  the  roeutii  ia  that  which  is  moat  peculiar  to 
granite,  lln-stane  oeeora  in  the  giaidM  of  CorawnHy 
Ssxony,  Limoges,  and  in  theas  COUOtriM  is  g«nBn% 
associated  with  walfram. 

Iron  is  frequent  i;i  [Manitc.  The  mines  of  Traver> 
sella,  in  Piedmont,  are  situated  in  a  granite  which  is 
subordinate  to  mica-slate.  The  mines  of  brown  iron 
ore  at  Taurynil,  and  of  FiUolo  in  the  eastern  Pyrenneei, 
are  in  granite.  Iron  pyrites  ie  frequently  bund  fiase- 
mtnntcd  through  granite;  and  galena,  or  lead  glance, 
graphite,  molybdena,  bismuth,  gold,  silv«r,  copper,  zinc, 
maii^'anese,  cobalt,  are  aoMWg  the  nctala  sowietimea 
met  with  in  this  rock. 

8.  furmation*  (/  Granite. — Granite  occurs  in  masaeSf 
often  naaoy  miles  in  extent,  surrounded  by  gneiss,  mieap 
elate,  and  ehiy.slate,  and  so  connected  with  theae  roeka, 
that  the  whole  may  be  considered  as  the  result  of  one 
grand  process  of  crystallisation;  that  is,  the  granite  is 
of  cotcmporaneous  formation  with  the  gneiss,  as  the 
gneiss  is  with  the  superimposed  mica-slate ;  and  the 
ntca-slute,  again,  with  the  cisy-slate  which  rests  upon 
it.  In  other  imtaneea,  the  granite  alternates  tn  bedSf 
often  of  enormous  magoitode»  with  gndss,  mica^lat^ 
clay-slate,  and  other  primitive  iDckB»  or  h  traverses 
these  in  the  form  of  veins. 

9.  Deeompotition  of  Granite. — Some  granites  resist, 
for  ages,  the  destroying  effects  of  the  weather;  while 
others  are  resolved  into  sand  or  clay  in  a  comparatively 
abort  period.  The  obelisk  which  ia  at  praaeat  in  the 
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placr  of  S:wr!  Jean  de  Latren,  at  Rome,  and  v,-hrch  wn^ 
tjuafncd  ai  Syena,  under  the  rcigo  ot  Zetus,  Kui^^  ol 
Thebe»,  thirteen  hundred  years  betore  the  Christian  era ; 
and  that  which  is  in  the  place  of  Saint  Pierre,  aho  at 
Rome)  tod  which  a  son  of  Scsostris  consecrated  to  the 
iiMii  htve  reaiattti  the  eCTccu  of  the  weather  for  three 
thoQMnd  yeara. 

On  the  other  hand,  there  arc  ^ranilcs,  as  those  in 
some  districts  in  Scotland,  which  arc  speedily  disinte- 
grated into  gravel  or  sand.  But  between  these  two  ex- 
tremes, of  extreme  durability  and  rapid  decay,  there  arc 
numerous  iDteronediate  degrees.  In  the  same  moun- 
tND|  or  eten  in  the  tame  hiUock»  gnuutea  of  different 
qiiefiiiea  will  sometimes  be  met  with.  One  pnrtion  will 
be  excessively  obdurate,  and  resist  long  the  gnavring 
cfTectsof  the  weather;  another  variety,  immedtitteiy  be* 
side  it,  will  be  of  a  very  decomposable  nature;  and 
while  a  third,  associated  uiih  the  two  former,  will  pos- 
aess  an  intermediate  degree  of  durability.  Qraniiea 
vary  in  their  niode  of  decompociiioo.  Some  easume 
the  globular  form  i  others  that  of  rhomhmdal  or  irregu< 
btr  meases.  Theae  are  further  disintegrated,  and  then 
tbc  constituent  parts  fall  asunder ;  when  a  kind  of  gra- 
vel, or  sand,  depending  on  the  size  of  the  (grains,  is 
formed.  The  felspar  in  this  gravel  is  fiirtlicr  altered, 
and  easily  changed  into  a  clay,  which  is  carried  into 
hollows  or  plains,  and  forms  beds  of  clay  ;  the  quartz 
grains,  by  attiition,  are  reduced  in  size,  rounded  in  form, 
md  gite  riae  to  beds  of  sand ;  and,  whoQ  mixed  with 
the  natter  of  fblspar,  to  sandy  clays.  The  mica  ia  fur^ 
thcr  broken  down.  nv.-\  becomes  iilN.<  I  with  the  cfatys 
and  sands  formed  iiom  the  felspar  and  quartx. 

The  soil  formed  from  decomposed  gTWiteif  it  io  g^ 
oeral  comparatively  unproductive. 

lOi  Shape  qf  Granite  Mountamt — In  those  granite 
dittrictii  io  which  the  gfwoie  ia  of  •  looae  testure,  and 
eisily  acted  on  by  the  weefbeTi  the  lulls  bite  *  lonndiab 
fcrrr:,  :ni;i  t!u'  i.iwer  granite limelt b»Te  MwvnifW  ra- 
the i  a  ihuuiiIIj:  y  outline. 

But  if  vcrv  hir  1  and  indcstructi!>le  granite  rises 
through  softer  jpt!  more  easily  disintegrated,  the  harder 
portions  app  .a  li  the  form  of  peaks,  needles,  ur  in 
deeply  dentaied  ridgeti  or  eriitae*  and  thus  sire  riae  to 
the  bristled  and  denticulated  aspect  so  peculiar  to  many 
granite  districts.  The  valleys,  in  granite  countries,  m  c 
in  general  very  deep,  narrow,  and  their  sides  often  re- 
semble immense  perpendicular  walls. 

Granite  rocks  are  frequently  much  traversed  by  rents 
er  fissures.  When  these  rents  widen  by  the  action  of 
the  weather,  the  maaa  aeparatea  into  fragments  of  greater 
or  lesser  magnitude,  which  rcoiain  long  piled  on  each 
other  in  a  most  fantastic  maimer,  often  appearing  like 
▼ast  artificial  tumuli,  or  masses  brought  together  by  a 
flood.  The  upper  parts  of  the  granite  mountains  it) 
Arran  present  very  striking  appearances  of  this  kind, 
and  I  have  observed  the  same  in  many  places  of  the  high 

Saoite  ridges  of  the  Riesengebirge.  Travellers  have 
scribed  similar  appearances  in  the  mountains  of  Swh- 
MilMid  {  those  of  Siberia ;  the  Hafts;  the  Bohmerwald- 
gcbirfo,  and  the  Carpathians. 

Ill  Gfogra/Jtical  distribution  qf  Granite. —  I:  i  ne  of 
the  most  frequent  and  widely  extended  rocks.  It  occurs 
in  almost  every  mountain  group,  and  there  it  frequently 
juta  out,  forming  its  central  and  highest  part,  having  the 
newer  prbnltffe  rtKrks  resting  OD  it,  or  placed  beside  it. 
It  forma  moimlMDS  io  this  coumry,  as  in  the  island  of 
Amn,  and  tim  centml  part  of  the  Grampiaos.  Tlie 
VokXIIL  PaetII. 


same  is  the  case  in  the  Hartz,  the  Ricser  r^p' irf^e,  the 
i^ohmerwald-gebirge,  the  Fichtelgcbirgc,  ai  d  ti  c  Alps, 
particularly  those  of  Savoy;  also  in  Bavan  .,  )>  iiemia, 
Franconia,  Lusatia,  Moravia,  Upper  Saxony,  Thuringia, 
Austria,  Stiria,  and  the  Urol.  As  graidte  ia  the  baifo  on 
which  the  other  primitive  roelta  aometimes  retti  it  may 
also  appear  in  low  mountaiiMMia  aitnatiMis,  owing  to  the 
newer  primitive  rocks  either  not  having  been  deposited, 
or  having  been  washed  away  since  deposition.  Instances 
of  this  we  have  in  the  Island  of  ActiOf  near  Carlsbad  in 
Dobcmia,  and  many  other  places. 

The  following  list  of  localities  shows  the  kttown  eX' 
.tent  of  nanite  io  the  different  quarters  of  the  globe, 
witbont,  noweter,  wof  relbrence  to  it*  Jbrming  tbe  centre 
and  highest,  or  the  towest  partof  mouDtaiiisor  mouatakh 
groups. 

In  Europe,  it  forms  the  ratigc  of  Scwoga  in  Scandi- 
navia; the  rocks  of  Finland;  occurs  aho  in  Cornwall  in 
England,  in  the  Hartz,  the  Forest  of  Tburingia,  Erzge- 
bifge  in  the  Electorate  of  Saxony,  the  Fichtelgcbirge, 
Lusatia,  the  Riesengebirge,  the  Bobmerwald-gebirge, 
the  Schwarzwald  (Black  Forest^  the  Alps  of  Switzer* 
land,  and  Savoy ;  also  in  the  Tyrol,  Salzburg,  Stiria, 
Archduchy  of  Austria,  the  Carpathian  Mountains, 
Auvcrgnc,  Dauphiny,  Elsass,  and  the  Pyrenean  Moun- 
tains. 

In  Asia,  it  forms  the  centre  of  Caucasus ;  occurs  at 
Kolywan,  and  other  places  in  Siberia ;  forms  a  very  con- 
siderable portion  of  the  Uralian,  Attaiq,  and  Uimalya 
chains  of  mountain-groups. 

In  Africa,  it  is  said  to  form  a  principal  coiistituent 
part  of  the  mountains  in  Upper  Egypt,  the  Atlas  Moun- 
tains, and  the  country  about  tlie  Cape  of  Good  Hope. 

./*mcnfa.— It  occurs  but  in  comparatively  small  quan- 
tity in  the  United  States;  and  in  Mexico,  owing  to  the 
deep  and  high  cover  of  porphyry,  it  ia  found  ooly  low 
down,  as  at  Acapulco.  In  the  Andes  of  Sooth  America, 
it  is  usually  covered  with  gneiss,  mica-slate,  and  trachyte, 
and  in  general  is  not  observed  higher  than  6000  feet:  , 
but  it  abounds  in  the  low  mountains  and  regions  of  Ve- 
nezuela, and  of  Pariroa,  and  descends  even  to  the  plains 
and  to  tiM  level  of  tbe  aea,  as  is  tbe  caae  od  the  ailes  of 
tbe  OrceooGOf  and  tbe  coasts  aS  Pern, 

Tn  North  America,  it  is  said  to  occur  in  New  York, 
Pennsylvania,  and  Virginia.  In  South  .America,  it  forms 
Dc  los  Mariches,  near  Caraccas,  llie  whole  Cordillera 
of  Parima,  Sierra  Nevada  de  Mcrida,  Torrito  between 
South  Carlos  and  Valencia,  the  country  between  Va- 
Icncia  and  Portocabetlo,  wd  Cape  Honii  tbe  aottthem 
extrAmi^  of  America. 

Vtea^lt  forma  an  excellent  boitding  and  paving 
stone,  and  has  bem  extenaivety  employed  io  nroameotal 
architecture. 

Tttfiaz'Rock. 

This  roclh  vlucb  appeara  to  be  intimately  connected 
with  granite,  has  the  wtlowing  characters.   Its  cooati* 

tuent  minerals  are  quartz,  tourmaline,  topaz,  and  litho- 
marge.  It  is  composed  of  many  small  masses,  which 
have  the  appearance  of  fragments,  although  they  are 
true  granular  concretions.  Each  of  these  masses  is 
composed  of  thin  layers  of  quartz,  tourmaline,  and  topaz ; 
and  theae  layers  have  different  directions  in  the  different 
masses  or  concretions.  The  quarts  appears  in  granular 
concretions;  the  topaz  is  also  granular;  but  is  distin- 
guished by  its  foliated  aspect  and  hardness ;  lastly,  tbe 
3K 
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tavrmaliM  i«  in  mmII  btaek  needlet.  Frequentljr  hoUow 
spaces  occor  between  these  eoncretiotts,  which  era 

partly  filled  «iifi  crystLils  of  C|uart£  and  topai,  but  rarely 
contains  tournialiric.  Tlic  liiliotnar^c  occurs  atnonj^st 
these  crystiih,  ^iiid  has  fjciicraily  an  orlirc  yt-llow,  rarely 
green,  and  seldom  white  colour.  It  is  worthy  of  remark, 
tost  the  colour  of  the  crystikU  of  topeS(Mid  also  its  inten- 
sity, depends  on  thst  of  the  lithoiiMr^s  ms  if  this  sab* 
stiince,  or  at  least  its  colouring  matter,  was  th«  sane  as 
that  oT  the  (ripaz. 

'r  igiuy.  k  i!>  very  diiktinctly  stratified, and  the  strata 
arc  of  considerable  thicklMtSa.  It  tCtlS  Upon  gr8nite,«nd 
is  covered  by  clay-slate. 

It  hu«  iiiifK  rto  been  fotind  only  near  to  Averbach,  in 
VoighiUnd,  in  Saxoof,  where  it  forma  a  rock  named 
Sehneetentteiih  which  was  formerly  of  conrideraUe  «• 
li:it.  t  ut  hj.s  hcen  much  diminished  by  tlie  operations  of 
llir  nii[icr!>  in  procuring  (upazes. 

'i  ll e  inconsiderable  extent  of  this  mass  prevents  our 
ricwinu  it  as  a  distinct  species  ot  mountain  rock. 

II.  Omiu. 

Gneiss. —  IVeiHer. 

Gneiss  ami  Qtanite  VtAni  —'Sautture. 
Oneiss^X'/mNiui^  i/eauaoii. 

I,  /I'ame. — The  name  Gneitt  is  of  Saxon  origin,  and 
was  appJied  by  miners  io  the  vicinity  of  Freyberg,  to 
the  decomposed  stone  that  forma  the  walla  of  tbcir  me- 
talliferous veins.  Henkel  describes  gneia*  as  an  indu- 
rated stone,  mixed  with  a  steatittcal  and  clayey  matter; 
but  Werner  ascertained  that  it  ves  a  compound  of  fei* 
spur,  quartz,  and  mica. 

3.  Conttituent  Partt. — This  rock,  like  granite,  is  a 
compound  of  felspar,  quartz,  and  mica  ;  but  it  contains 
more  mica  than  granite.  It  is  granular  in  the  small,  and 
slaty  in  the  lerse;  hence  it  is  said  to  be  f;ranular-slaty. 
The  granular  felspar  sivd  qoart*  form  plates,  which  are 
separated  from  each  othur  by  llic  mica. 

Fclspiir,  althoHtjh  the  predominam  niincral,  is  siili  in 
less  quantity  that)  in  ^rstiitc.  The  iclspar  is  usually 
greyish,  yc-Unwish,  and  reddish-white ;  and  sometimes 
to  much  altered  that  it  appears  earthy.  The  mica  is 
awst  commonly,  grey,  which  passes  throogb  various 
shades  into  blaektsh«grey.  The  ((nani  is  nlmost  always 
f;ityiBh-wbite|  Slid  generally  In  smaller  grains  than  the 
felspar. 

3.  Irnlh  dtlrd  3/(ijfm/».— Besides  fehpnr,  (|uartz,  and 
mica,  it  sometimes  contains  schorl }  more  rarely  garnet, 
and  also  hornblende.  The  schorl  occurs  more  rarely, 
and  in  teas  qnantity,  than  in  granite  t  hut  the  ganiet  ia 

*more  frequent  and  abundant  than  in  granite. 

4.  Kindt  of  sr.iUi — Tl  cro  a^e  three  princip.il  kinds 
of  gneiss,  of  wl.icn  "e  •^'uli  now  give  short  descrip- 
tions. 

(I.)  In  this  kind  the  mica  occurs  in  small  quantity: 
tbe  scales  of  mtea)  althoogb  stparaicd  from  each  other, 
are  arranged  in  parallel  ranges,  and  the  rock  breaks  in  a 
direction  conformable  with  these.   It  is  the  parallelism 

of  the  ranges  of  mica  which  distinj^uishes  this  kind  of 
fjruiss  from  granite,  because  its  sUiy  structure  ia  very 
indistinct,  and  the  (['jai.tity  nf  tt.N;jiir  ii,  iit.nly  Uic  same 
as  in  granite.  The  quartz  and  the  mica  iorui  each  sepa- 
rate layers;  those  of  the  felspar  ate  thicker,  ar.d  such 
varieties,  wiieo  broken  across,  have  a  ribbon-like  aspect. 
SomeUmes  die  qaartx,  in  place  of  bring  dhposed  in 


byera  or  platee  in  the  ielaper,  is  In  smalt  parallel  rods 
or  bars ;  and  when  the  rock  Is  cut  perpendicular  to  their 
direction,  it  appears  not  unlike  petrified  uood. 

(2.)  This,  which  is  named  coiwmon  gneUM,  consists  of 
small  layers,  or  lenticular  [ilatcs,  ccji7i]>c)5L(1  of  grains  of 
fehparand  quartz,  placed  over  each  other,  and  separated 
by  layers  formed  oi  scales  of  mica.  It  is  sometimes 
glandular,  or  contains  bails  of  quarts,  or  of  componndu 
of  quartx  and  felspar,  or  of  mica.  This  variety  bsstwen 
corifouii'lcd  with  i  tii.^lntneiale.  The  island  of  Fctlar, 
one  of  ll>c  S>he'.lan(ls,  airorcK  an  example  of  this  variety. 

(3.)  This,  tiie  limd  variety,  is  very  .slaty,  and  very 
micaceous.  The  scales  of  mica,  from  their  smallness, 
appMr  indistinct,  and  form  continuous  plates.  The 
spar  and  quartz  are  in  very  small  gratna,  and  are  aomn> 
times  so  enveloped  in  tbe  mics,  that  it  is  diflletilt  to  dis- 
tinguish ihcm.  Ii  is  also  sometimes  glandular,  and  in 
some  instancch  uIuk.^i  an  aggregation  of  balls  of  mica. 

The  gneiss  w  hicii  pubsi  s  into  granite  bcloiiijs  to  the 
firai  variety,  as  tliat  which  passes  into  mica  slate  cloesto 
the  third. 

8.  SintlfitaiiQn, — It  is  distinctly  stratified,  and  the 
itnia  ere  parallel  with  the  slaty  structure.  But  when 

Ihe  beds  rest  upon  granite,  they  sometimes  follow  alt  the 
sinu»silics  of  the  irregular  surface  of  that  rock,  .uid  form 
the  maiitlc-shaped  stratification  ;  in  oiher  cases  the  sira- 
liQcation  is  saddie-shapcd,  or  it  does  nut  appear  affected 
by  the  granite,  the  strata  passing  without  change  of  di- 
rection from  one  mass  of  sraMte  to  the  other. 

6.  l}ecoa4kflflirim.->Thts  rod^like  granite,  decays  on 
exposure  to  the  atmosphere,  but  the  decomposition  is  in 
general  more  rapid.  The  felspar  is  at  first  changed  into 
kaolin,  and,owinq  to  the  ^jrcaier  abundaricc  of  mica,  the 
disintcRrniirjii  tjf  ili«s  mass  is  more  rapidly  effected. 
Ileiicc  it  is  iliat  this  rock  does  not  occur  so  often  in  great 
isolated  blocks  as  granite;  and  hence  also  it  is  that 
mountains  of  gneiss  are  often  less  sharp  in  their  otttliiw 
than  those  of  granite,  that  their  summits  are  generally 
roundish,  and  that  they  rarely  shoot  into  needles,  or  are 
formed  into  denticulated  ridiM  s. 

Sonifttimfj  the  decfitupusitijii,  in  penetrating  ihc 
f^iitiss,  loosens  the  aiH.c rcn' e  of  the  p.iits;  the  lolia  are 
then  easily  separated  Ly  the  fuigcr,  and  the  massappeare 
as  if  rotten. 

7,  FweigH  Aetfe.— These  beds  are  more  coiisiderabln 
and  more  numerous  in  gneiss  than  in  granite.   The  fol. 

lowing  inny  be  rnunier.'ited. 

Limetlvric — It  isv;(  netally  lii;;hly  ciystallizrd.  Ov  i:urs 
in  Abei(le<  tishirc,  Fcrthshivc.  and  o'her  parts  ol  Scot- 
land ;  and  on  the  continent  ol  Europe,  in  the  Pyrcnnees, 
in  Dauphiny,  itc. 

7V^«~'f*his  rock,  in  the  form  of  hornblende  rods, 
homblcnde*state,  and  greenstone,  occurs  In  beds,  end  in 
imbedded  masses,  and  is  often  very  nuich  intcrtnixcd 
with  the  gneiss.  When  the  gitcis,s  nLouiu's  in  horn- 
blende, it  is  uvimcA  hornblendie  gneU». 

Por/iAyry.— Ucda,inibeciiiid  masses,  and  veins  of  por- 
phyry, somctimee  of  greet  magnitude  and  extent,  are  not 
unfrequent  in  some  gneiss  districts.  Peitbshirc,  Aber> 
deenshire,  and  Inverness-eihire,  afford  fine  examples  of 
poiphyry  in  beds,  imbedded  mas^fs,  and  veins. 

Com/iact  and  granular  feltpar. —  i  he  white  stone. 

VVeisstcii*  of  JVernrr  I'.'iis  ruck  sometimes  occurs  in 

layers,  which  arc  not  more  tiian  a  few  inches  thick;  in 
other  instances  in  beds,  so  thick  as  to  form  whole  monn- 
tains.  The  felspar  is  white,  and  is  very  fine  grsnulnr, 
Kke  dolomite  t  it  ceotalns  tinmeiwu  grdns  nf  red  gnr> 
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net,  even  grains  of  quartz,  and  sometime«tetle«  of  white 
mica.  In  short,  it  is  to  be  considcnd  M  a  gnB.«1ar  fid* 
•par,  generally  containing  scales  of  mica,  with  WOOM 

grains  of  quartz,  and  of  other  minerals.  It  forms  beds 
and  whole  hills  in  Saxony,  Moravia,  and  Sweden. 

Quarn  Rock. —  i'liis  rock  occurs  in  great  bedli 
■oineuaites  also  in  veins  in  gneiss  districts. 

Besides  the  beds  above  described,  gneiat 
wcuiomllf  granite,  mica-slate,  ud  cltj>alMf; 

Gbnee  Cbd.— The  slaty  kind  aometlneft  ocean  la 
beds  in  gneiss 

8.  AfetalH/er  jun  Mtru  raU  Gncis*  is  one  of  the  most 
metalliferous  of  the  jiriiiutivt  rocks.  The  metals  occur 
in  veins,  beds,  and  imbedded  inassen,  but  in  greatest  va- 
riety in  veins.  There  are  few  metals  that  do  not  occur 
in  ii.  Moat  of  the  Saxon,  Bohemian,  and  Sattsbarg^ao 
nlfioa,  are  aitwted  in  thia  roclt.  The  oldeat  gneiss  bi 
the  Saxon  Ergchirge,  that  with  reddish-coloured  fel- 
spar, is  the  least  productive  in  ores ;  but  the  newer, 
with  white-coloured  felspar,  is  the  most  prnt!'.<ctivc  ;  and 
the  veins,  though  small,  are  numerous.  The  oldest 
vanigOBOUS  formation  appears  to  be  that  which  contains 
tinstone.  The  tiimwe  is  accompanied  with  wolfram, 
molybdena,  araeiiiO'pfritea,  floor-tpar,  chlorite,  lopas, 
and  opal.  The  secorml  ventgoiMMia  fbrmalion  appears  to 
be  lead'glance.  The  third  formalion  consists  principal- 
ly of  copper,  and  the  ores  are  grey  coppcr-orc,  copper- 
glance,  copper-pyrites,  and  variegated  cuppiM  -ore.  The 
fourth  formation,  which  is  very  extensive,  contains  ores 
of  cobalt.  The  newest  formation  is  that  which  contains 
ores  of  silver.    Veins,  containing  BOtlOMnr  and  red 


occur  in  gneiaa,  and  theae  are  aoppeaed  to  bo 
sewer  than  any  of  the  precedii^.  Veini  or  qoarts  with 

gold  also  occur  in  gneiss. 

The  metalliferous  b<nis  that  occur  in  this  rock  contain 
iLiic  irun-iju,  argentUeraoa  leiil>gtaDce,  bileiid% 
copper  and  iron  pyrites. 

The  lead-nuQca  of  Strondan,  in  ArgytaabiM,  are  aitti* 
OtOd  in  gneiss. 

OtografiAieat  dbfrttwrtlMi.— It  Is  a  Tery  widely  distri> 
buted  rock.  It  is  fountl  in  almost  every  cnuntry  wlicre 
granite  occurs  ;  and  h  often  iniorposLd  between  granite 
and  micit-siatc,  or  is  ront  Aincd  in  niic>«-slalc,  or  even  in 
clay-slate.  It  in  an  abundant  ruck  in  Scotland,  forming 
extensive  tracts  in  the  middle  and  northeni  divisions, 
and  also  in  the  ialanda.  It  ia  tbe  priocipel  rock  in  Swe* 
4eo  and  Norway.  It  occopiea  almoet  the  whole  of  the 
Saxon  metalliferous  mountains  :  it  abnunds  in  Bohemia 
and  Silesia;  it  is  not  uncommon  in  the  Black  i'oi est, 
ti  c  U[ipcr  Piilaiinate,  in  C  irlnthia,  in  the  Southern 
Alps,  ihu  Pyrenees,  and  the  Vosges.  It  occurs  also  in 
Oreece ;  and,  in  the  vicinity  of  Athens,  the  old  mine- 
vorlu  of  the  ancients  are  titiMtod  in  it.  It  ia  an  abun- 
dant Toelt  in  tbe  United  Statea  of  America,  and  bi  Sooth 
America :  Humboldt  met  with  it  in  the  high  chain  of 
the  Andes  of  Qoito,  io  the  mountaiiu  of  Pariioa,  and 
VeBeniaJs. 


III. 


Glimmer4ch{efer^yr«nMr. 

Micaceous  Scbistos. — J3rmw>. 
Mica-Slate.— yameton. 
Schiate  micacc.— /iror/ianf. 
Rocke  Feuilletee,  et  quartz,  oo  Schiate  mtcaccv 


1.  Cimtttueni  Partt^ — ^This  rock  is  cooipoaed  of  mica 
and  qttarts,  and,  like  gneiaa,  baa  a  slaty  structure.  The 
mica  is  gonerally  the  predominatiDg  ingredient:  its 

colcur  13  p;rcy,  sometimes  inclining  to  i>reen,  sometimes 
to  yeiiow,  and  more  rarely  to  brown.  It  is  often  dis- 
p>osed  in  continuous  plates,  not  in  distinct  scales,  as  in 
gneiss.  The  quartz  ia  grey,  with  its  usual  vitreous 
lustre,  and  Is  disposed  in  thin  teniicular  masses,  inter* 
peead  betwoen  the  plates  of  mica.  Sometimes  these 
noBsea  increase  in  magidttide,  and  ttecoroe  globular, 

and  then  the  mc'r-.  arrjutrfi  a  cnn:?;!r)mer;ilcrl  siruclurc. 
Although  the  iiiiL  I  iorins  the  principal  ai.cl  prcdomi- 
ivaiing  ingrci  H  ii'  in  mica  alate,  yet  it  sometimes  liap- 
pens  that  the  quartz  is  the  most  abundant,  and  thus  a 
transition  is  formed  into  quartz  rock. 

3.  roiirlfrs^We  can  distiogtuah  differeot  kinds  of 
mica-slate.  These  are  Cmmm,  tMvl»tedy  T^Uky^  and 
Ftne  Slaty.  The  common  is  straight,  and  rather  thick 
slaty,  and  contains  garnets,  and  sometimes  felspar.  The 
undulated  iias  a  waved  structure,  and  contain:}  neither 
gameta  nor  feUpar.  The  taick^  i»  siraighl  slaty ;  con- 
tains thick  layers  of  quartz,  and  the  mica  has  a  green 
colour,  and  iuciioes  to  talc  The  ^fate  tlaty  borders  on 
clay-slate,  (the  next  rock  in  the  order  oisttcosaaioa,) 
has  a  light  yellowish  grey  colour,  and  ceotains  extreme- 
ly little  quarts ;  it  passes  imperceptibly  into  clay-sUte. 
Of  these,  the  oideet  is  the  C^mmop,  and  tlw  newoat  tbe 
Fine-slaty. 

3.  Imbedded  MineraU  It  frequently  contains  imbed- 
ded mmerals  oi  diflcrcnt  kinds.  The  principal  of  these 
arc  the  following  : 

(I.)  Oametf  either  io  gt^iina  or  io  cryatala,  and  ia  so 
frequent  and  abnndant,  that  it  may  almost  be  conddered 
as  a  characteristic  and  principal  ingredient  of  the  rock. 
It  abounds  in  mica-slate  districts  in  Scotland,  and  on 
the  continent  of  Europe. 

(3.)  Tourmaline  and  Schorl. — These  are  met  with  iu 
the  mic>i-slatc  ot  Scutiund,  and  in  other  countries. 

(3.)  Grr«iefile.->»Tbia  mineral  occurs  in  tbe  mica* 
elate  of  the  county  of  Wicklow  in  Iretand,  snd  in  dis- 
tricts of  the  same  description  on  the  corii  icri-  rif  Europe. 

(4.)  CMtulolUe. — This  curious  mincial  li  found  in 
mit.i.bl.,ic  III  tiic  Pyrenees. 

(5  )  Jiyaiiitc  —1%  found  in  the  mica-slate  of  the  Shet- 
l.ii  '1  isl.tads,  and  also  in  a  similar  rock  in  BanfTshire. 

^6.)  iCwCTO/dp  i  Ttic  beautifttl  eoMrald,£DUod  in  Egypt, 
occttrs  in  mics-alste. 

Besides  the  minerals  already  enuroeratrd.  nisry  r -hers, 
as  vesuvim.  rutile,  graphite,  &c.  occur  in  iiiica-slute. 

4.  Stratfficaiiori  imJ  PafMon.— It  is  very  distinctly 
stratified.  The  strata  are  aometimes  variously  convolut* 
ed,  and  (he  same  character  occurs  in  the  substance  of 
the  strata.  It  often  resta  od  goeisa,  and  is  covered  by 
clay-alaie.  It  poaaaa,  on  tbe  one  hand.  Into  gndaa,  and 
the  transition  is  made  by  the  common  kind  {  and  on  the 
other  into  clay-slate,  and  the  transition  is  made  by  the 
fine-slaty  kind.  The  out-goings  of  the  si  jia  are  fre. 
quently  lower  than  those  of  tbe  gneiss,  on  which  (hey 
rest,  and  higher  than  those  of  tbe  clay.slste  that  cover 
them.  It  sometimes  alto  occurs  io  beds  in  gneiss,  snd 
clay-slate,  and  even  in  graniie. 

5.  Foreign  Bedt. — It  contains  more  fiyreign  beds  liiati 
gneiss.  The  following  have  been  observed  ;  Granular- 
limestone,  dolomite,  hornblendc-slaie,  and  lutnii.lcnde- 
rock,  aciynolile,  garnet,  talc,  serpentine,  chlorite,  quarta- 
fock,  magnetic  iim-^tOM,  mi^ictic  pyrttast  copper- 
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pyrites,  iron-pyrites,  arsenic-pyrites,  blende,  lead-glance, 
and  red  ironstone. 

6.  Form  of  Mountains. — The  acclivities  of  the  moun- 
tains are  geiiile,  but  the  cliGTs  it  lornis  are  not  »o  con- 
siderable as  those  in  gneiss  mountains.  When  mural 
precipices  occur,  they  are  seldom  of  great  height.  The 
summits  of  the  hills  are  round-backed. 

7.  Metalliferou*  Mineral* — It  is  one  of  the  most  me- 
talliferous of  the  mountain-rocks.  The  ores  it  cuntains 
occur  frequently  in  beds,  but  more  rarely  in  veins, 
which  is  directly  the  reverse  of  gncit>s,  where  ores  oc- 
cur more  frequently  in  veins  than  in  beds.  The  ores 
that  occur  in  beds  are  the  following :  magnetic  iron- 
stone, iron-pyrites,  copper-pyrites,  arsenic-pyrites,  red- 
iron  ore,  Icad-glancc,  blende,  gold,  and  gUnce-cobali ; 
and  these  ores  are  accompanied  with  actynolite,  garnet, 
and  asbesius. 

The  veins  that  occur  in  mica-slate  contain  in  general 
the  same  ore}  as  those  in  gneiss. 

The  gold  mines  at  the  fout  of  Monte  Rose  arc  princi- 
pally in  mica-sUte  ;  and  this  is  also  the  case  wiili  some 
of  those  in  the  country  of  Salzburg.  The  silver  mines 
of  Johan-Georgensudt  and  firaunsdof  in  Saxony;  those 
of  Sweden  and  Norway  are  in  these  rocks.  Many  of 
the  mines  in  Silesia  and  Bohemia  are  in  mica-slate. 

The  most  important  mines  in  Sweden,  as  those  of 
Oalecarlia  and  Fahlun ;  those  of  Roraas  in  Norway  ; 
many  in  Hungary  and  Salzburg,  Saxony  and  Bohemia, 
are  situated  in  this  rock. 

8.  It  occurs  in  great  abundance  in  Scotland  ;  as  in  the 
valley  between  Dunkeld  and  Ulair-in-Alhol ;  the  moun- 
tain of  Schihalliun,  and  the  neighbouring  country  ;  island 
of  Arian  ;  islands  of  Jura  and  Isla,  Sic.  It  is  aho  very 
widely  distributed  in  the  continent  of  Europe ;  as  in 
Saxony,  Bohemia,  Silesia,  France,  Spain,  the  liannai, 
Transylvania,  Switzerland,  Salzburg.  It  also  occurs  in 
the  United  States,  in  South  America,  and  in  the  conli- 
nenla  of  Africa  and  Asia. 

IV.  Clay-Slate. 

/ 

Thonschiefer.— Ifernrr.  *" 
Primitive  Argillaceous  Schistus,  Ktrtoan. 
Clay-Slate— Jcmetow. 
Schiste  argileux,  Broehant. 
Pbyllade. — Daubuuton. 

I.  Character*. — CtaySlate  is  a  simple  mountain-rock, 
having  a  slaty  structure,  with  a  fine  grained,  and  dull 
cross  fracture  ;  it  is  opaque  and  soft,  with  a  grey  streak, 
whatever  may  be  its  colour.  Its  must  frequent  colours 
•re  grey,  or  bluish  black  ;  very  often  gieenisli-grey ; 
more  rarely  yellowish-grey  and  brownish-red.  Uxidc 
of  iron  is  the  general  colouring  ingredient;  but  in  the 
black  varieties  it  is  carbon,  which  gives  the  tint  of  co- 
lour. The  greater  number  of  varieties  split  easily  into 
slates,  which  are  either  pluin  or  variously  convulutcd. 
Their  surfuce  is  sometime;,  smooth,  in  other  instances  it 
is  travcraed  by  deep  strix ;  and  it  is  sometimes  dull, 
sometimes  shining  with  a  silky  or  pearly  lustre.  It  is 
intimately  connected  with  mica-slate,  and  there  is  a  dis- 
tinct transition  from  it  into  that  rock,  by  the  gradual 
disappearance  of  the  quartz,  thus  shewing  that  it  is  en- 
tirely composed  of  mica  in  very  minute  and  closely  ag- 
gregated scales. 

3.  Varittiet. — There  are  four  varieties  of  clay-slate. 
The/r«r  kind  has  «  yellowish-grey  colour,  aod  a  ibiung 


lustre :  it  is  the  oldest  kind,  to  use  the  language  of 
Werner,  and  is  that  which  reposes  immediately  imi  mica- 
slate  ;  it  is  in  short  the  link  that  connects  clay-slate  with 
mica-slate.  T\\k  lecond  kind  is  dark-grey;  sometimes 
even  bluish-gicy  and  greyish-bluck,  forming  what  is 
denominated  roo/-*late,  from  the  circumstance  of  its 
splittmg  into  thm  and  large  tables.  We  mu&t  be  care- 
ful, however,  not  to  consider  all  rocl-slate  as  of  primi- 
tive formation.  To  this  follows,  in  the  order  of  succes- 
sion, the  third  kind,  which  has  a  greenish-^^rey  colour. 
The  fourth  and  last,  which  is  the  newest  kind  of  clay- 
slate,  is  bluish-grey,  and  reddish  :  it  contains  a  very  lew 
intermixed  scales  of  mica;  posscsics  but  little  lustre; 
and  is  the  link  that  connects  the  primitive  clay-slate 
with  the  transition  clay-slaie. 

3.  Stratification. — It  is  distinctly  stratified,  and  its 
slaty  structure  is  generally  parallel  to  the  seams  of  the 
strata  ;  in  some  cases,  however,  a  double  cleavage  is 
observable  ;  and  Count  de  Bournon  observes,  that  many 
clay-slates  break  under  angles  of  60°  and  ISO",  which 
he  supposes  may  be  owing  to  the  presence  of  mica. 
The  strata  are  in  general  much  inclined,  and  are  often 
variously  convoluted  and  waved,  and  sometimes  they 
appear  to  be  composed  of  HifTercnt  concretions. 

4.  Imbedded  mi>j«^«.— Independent  of  the  grains  of 
quartz  and  scales  of  mica  irregularly  distributed  through 
it,  we  find  it  containing  large  imbedded  masses  of  quartz, 
of  hornblende,  and  crystals  of  chiastolite. 

5.  Subordinate  Sedt.—h  contains  a  greater  Tariety 
and  number  of  foreign  beds  than  gneiss  or  mica-slate  ; 
and  of  these  some  arc  nearly  peculiar  to  it,  and  charac- 
terise the  whole  formation.  We  shall  first  mention 
those  which  are  common  to  gneiss  and  mica-slate,  as 
well  as  clay-slate,  and  then  those  that  are  peculiar  to 
clay-slate. 

(I.)  Rocks  that  occur  in  gneiss,  mica-slate,  and  clay- 
slaie.  I.  Limestone.  2.  Hornblende-rock.  3.  Pruni- 
true  Greenstone.  4.  Hornblende-slate.  5.  Porfihyry.  6. 
Quartz     7.  .Actynolite. 

(2  )  Rocks  peculiar  to  the  chy  slate  formation,  or 
which  occur  very  frequently  in  it.  I .  Whet-slate.  It 
occurs  in  beds,  in  Saxony,  Bavaria,  Silesia,  Siiria,  and 
other  countries.  2.  Roof-slate.  This  is  but  a  variety 
of  clay-slate,  disiinguisned  by  its  bluish  or  ash-grey  co- 
lour; its  straight  slaty  fracture;  its  splitting  into  large 
tables,  and  its  being  nearly  pure  and  unmixed.  It  sel- 
dom or  never  forms  whole  mountains,  but  occurs  usually 
ill  single  thick  beds  with  other  kinds  of  clay-slate.  3. 
Chlorite-slate.  This  usually  follows  the  preceding.  It 
forms  whole  beds,  and  includes  garnets,  crystallized 
magnetic  iron  stone,  iron-pyrites,  common  schorl,  tour- 
maline, and  quartz.  4.  Talc-slate.  This  is  usually  the 
next  in  the  order  of  succession.  5.  .Alum-slate.  It  oc- 
curs in  considerable  beds  in  clay-slate ;  and  the  two 
sub-species,  the  common  and  shining,  alternate  with 
each  other.  It  contains  a  portion  of  carbon,  and  also 
iroti-pyriles.  6.  Drawing  slate.  It  occurs  usually  in 
the  vicinity  of  alum-slate,  and  is  very  nearly  allied  to  it. 
It  contains  more  carbon  than  alum-slate,  but  less  iron- 
pyrites.  7.  Potstone  occurs  in  considerable  beds.  8. 
Flinty -slate  occurs  in  considerable  beds  in  this  great 
formation.  9.  Lydian  stone  occurs  in  beds  and  imbed- 
bed  masses. 

6.  /"ormafiona.— This  rock  occurs  along  with  mica- 
slate,  and  sometimes  in  beds  in  gneiss,  and  even  in 
granite. 

7.  Form      mouiua^.-— It  sometimes  forms  whole 
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mountains,  and  even  chains  of  mountains.  Its  moun- 
tains have  usually  a  gentle  acclivity ;  and  its  cliffs  are 
not  so  steej)  and  loii^h  as  those  of  mica-ilate  or  gneiss. 
^  i«  more  favourable  to  vegetation  than  aoj  of  the  rocke 
^.  we  have  hitherto  described ;  and  it  it  obMrved  that  tin 
.  ,.  MWtifj  ol  vegetation  increaaos  from  grmite  to  ctay- 
tUte ;  «od  this  appears  to  depend*  not  to  much  on  tno 
lower  level  of  the  outgoings  of  iU  9lHI^  W  OO  tho  Mo 
ture  of  the  rock  itself. 

We  can  iliUb  obscrvr  a  gradual  cliangc  in  the  shape 
<  of  mountains,  also  of  their  cliffs  and  valleys,  from  gra- 
..  <  nite  to  clay -slate  i  and  these  tiffuoaces  are  so  ■trikiiig 
4  fnwi  chMMteriMici  tJwt  a  laac  cspetiencod  «fo  can*  at 
.  V .  a^^ne*  Jmpi  the  •ttinndt  or  s  movntaiiii  point  oat  with 
eoosiderable  certainly  the  different  formations  of  which 
a  country  is  composed.    Landscape-painters,  by  con- 
founding tot^etlicr  all  these  dilTercnces,  or  by  combining 
them  irrcgularlyi  fail  not  only  in  accuracy,  but  in  giving 
4heir  work  that  appearance  which  shows,  at  first  glance, 
fi  ...Jj^  il  ia  not  only  a  copy  of  nature,  but  a  copy  by  one 
^.Whpi  IwafboBied  a  distinct  coaceptiou  of  the  most  gene- 
t«ij:tal  and  particular  features  of  tlie  inequalitica  obacmUe 
v>  Ota  the  surface  of  the  earth.  Soma  affect  to  maintain, 
that  the  gr.ir.d  fcaMji-cs  of  mountains  and  plains  ;iie  dif- 
I.     ferent  in  difi'crcni  zones.    Thus,  that  in  the  tun  id  zone, 
o    for  example,  the  shape,  cliffs,  and  other  appcariinccs  in 
jsoiintains,  are  different  from  those  in  the  temperate 
sone.   This,  however,  ia  n  niauke ;  for  th«  same  for- 
^:HrlB*tjon  in  all  countries  pwaenta  similar  OKteraal  elu»ie> 
4tr.><.terB ;  and  as  the  ^rcat  fornwtion  are  uniTeraal,  no  aneh 
difTerene  t:-i  can  exist.    It  is  true,  that  the  blue  colour  of 
ttic  tica\ cu,  Its  decree  of  illumination,  the  appearance 
of  distant  mouritain-vapnur,  the  shape  of  animals,  the 
^  J^iiixuriauce  of  vetfetables,  combined  with  the  features  of 
mountains,  will  form  a  particular  character  for  oaeh 
d«iidtaMt»i  but  aiiU  tlie  upect  of  the  rocka  of  tho  aane 
.tK^rJoriMtkNlt  in  whatorer  country  they  occur,  will  be  the 
same,   Tbna  cliffs  of  granite  and  mica-slate  have  the 
same  appearance  in  India  and  Siberia  as  in  Scotland ; 
r.    :aad  the  valleys  of  the  Urals  do  not  difTt  r  in  shape  and 
^    Other  features  from  those  lonncU  by  similar  rocks  in 
Jhis  neighbourhood. 

Mttal^entu  Mitrm^.— Clay- slate  ia  rich  in  no* 
^  4tla,  It  GOOtaina  iDaniPof  the  venigenona  Ibnnadonatbat 
occur  in  the  preceding  primitive  rocka»  as  tin,  lead, 
cobalt,  and  silver.  Very  considerable  metalliferous  beds 
,      also  frequently  occur,  anti  these  contain  copper  pyrites, 
^     red  copper-ore,  copper-green,  blue  copper,  malachite, 
^  J|ron<{qr'^tes,  magnetic  pyrites,  glance-cobalt,  grey  cobalt- 
^jkiiflf**  •nsnic-pintes,  blende  and  lead- glance.   Gold  also 
.fDfftfiacara  in  tMs  Ibrmatiant  an4  it  is  said  also  cinnabar. 
tit      8.  GeogTufihfeal  ittMviihi/len.— it  is  a  very  widely  ex- 
ty„   tended  rock.   In  this  country,  it  skirts  the  Hii^hlands 
from  Lochlomond  hy  Callcndt  r,  Couii  ic,  snd  Dunkeld  ; 
tli  ^  in  the  whole  of  that  extensive  districi,  rcbtini;  on  and 
»U.  gradually  passing  into  mica-slatu  ;  the  same  appearances 
^agiM  to  be  observed  in  many  other  quarters  in  Scotland. 
H^fi^  ^  continent  of  Europe,  it  has  been  traced  thiougb 
dOt^Jk  great  extent  of  conntiTi  tbtia  it  occms  in  Sasonvi 
n    .  Bohemia,  Silesia,  Pranconia,  Bavaria  j  the  Alps  of  Swit^ 
xerland,  Austria,  Hungary,  ami  matsy  other   parts  in 
t)j^,£urope.    It  occurs  also  in  contickrablc   quantity  in 
Korth  America,  as  I'cnnsylvania  ;  also  in  immense  cjuaii- 
^^fHKy  in  South  America ;  thus  it  is  satdf  that  nearly  the 
^^ijvhele  country  between  Potosi  and  Lima  ia'eompoaod 
:    «f  it.  Id  mom  of  tho  districta  above  •atwmwted}  liwi> 
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V.  FrtuMf*  Idmeatone. 

Ur.  Ralkstein. —  Herncr. 

Primitive  Limestone. — Kirwan. 

Primitive  Limestone.— y/omeeen. 

Calcaire  Primitif. — Bmeham. 
CAoraerm.— This  is  a  simple  mountain  rock.  Its, 
most  common  colours  are  snow,  yellowish,  greyish, 
greenish,  and  reddish  white  ;  it  u  sometimes  also  grey, 
and  the  newer  varieties  incline  to  yellow.  Its  struc- 
ture ia  alwavB  granular.  Those'  farietiea  which  are 
•taodMed  witli  granite  and  gMba  are  generelljr  move 
crystailine  than  those  contained  in  mica-slate  and  clay- 
slate  ;  and,  in  general,  primitive  limestone  is  more  crys- 
talline than  secondary.  Werner  remarks,  that  in  the 
oldest  members  of  the  series,  that  is,  in  those  contained 
in  granite,  the  colour,  of  the  limestone  is  pure  white, 
translucent,  and  coarse  granular ;  in  the  newer  members, 
the  colour  is  less  pure,  the  translucency  leas  conaiden< 
ble,  and  the  granular  distinct  coocretieos  smaUer  i  and 
in  the  newest^  tbe  concretiona  are  to  amall  aa  oiiljr  to  be 
discoverable  by  their  glimmering  lustre. 

3.  Imbedded  Minerals. — It  frequently  contains  acci- 
dental ingredients,  and  thtsc  occur  more  frequently  in 
the  older  than  in  the  newer  members  of  tbe  series.  We 
•hall  nention  some  of  these:  1.  QsMnr*.  Iroeoma  in 
massive  pleeea  of  greater  or  leaa  m«gnitadei  tmi  ahwa 
times  also  in  crystria.  9.  Mka.  It  sometlmee  oooera  in 
such  quantity  as  to  give  the  stone  a  slaty  fraciure.  These 
two  minerals,  namely,  quartz  and  mica,  are  the  most 
common  accidental  minerals  that  occur  in  primitive 
limestone.  Those  of  less  frequent  occurrence  are  the 
fidlowing :  common  hornblende,  actynolito,  aabest,  ser- 
pontinei  augite,  talc,  steatite,  felspar,  epidole»  UmDolite, 
garnet,  cale-apart  aiate-apar,  and  pyrites. 

3.  StratlfieatUm  —It  occurs  more  or  less  distinctly 
stratified.  It  was  once  the  opinion,  that  granular  aggre- 
gated stones,  as  primitive  limestone,  granite,  sienite, 
and  greenstone,  were  never  stratified.  This,  however^ 
is  a  mistake.  Primitive  limestone  also  occurs  in  " 
of  greater  or  leas  magnitude;  aometimea these  bedt 
abort  and  thick,  and  are  then  aaid  to  Ibrm  lyliig  i 
(liegende  Stocke ;)  or  the  beds  are  so  thick  as  to  form 
whole  mountains ;  bat  this  latter  is  a  rare  occurrence. 

i.  /'ormatton*.— There  are  several  formations  of  pri- 
mitive  limestone.  Thus  it  forms  one  formation  in  gra- 
nite, another  in  gneiss,  a  third  in  mica-slate,  and  a  fourlll 
in  clay-slate.  It  is  more  abundant  in  mice-aiate  than  bi 
granite  or  gneiss,  or  even  in  clay-slate. 

4*  M^9U(fkmi»  MlHtrutt. — It  frequently  contains 
ores  of  dM^rCht  kinds,  and  these  occur  often  in  beds,  but 
St  Idomer  in  veins  The  meialliferous  beds  contaiti  ores 
of  difTt  reiit  kinda,  as  lead -glance,  blende,  magnetic  iron- 
stone, magnetic  pyrites,  auriferous  arsenic  pyrites,  and 
native  gold.  The  veins  are  very  inconsiderable,  and  bj 
■ome  imncraloi^ata  ere  add  to  eoolain  prtnclpaHf  i 


6.  Seversl  beatitifiil  varietfee  oeeor  In  this  country,  as 

in  the  islands  Tiree,  Icolmkill,  and  Skye  ;  also  in  Penh- 
"iliirc,  as  in  G;en  Till,  in  Assynt,  in  the  county  of  Suther- 
land, and  many  other  places.  The  promontory  of  Athoo^ 
in  the  Archi|>elago,  is  said  to  be  composed  oif  primitive 
Umestooe ;  also  the  Island  of  Psros,  and  part  of  the  Anpew 
M  about  Cumni  and  Wlami,  mmuf  pnrla  of  die 
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Alps  of  SirttserlMdi  Hm  j^lnuiM,  C«rrap«(o«  in  Portu- 
giU,  B«faMQiai  Sumtft  SmnMt  and  umuij  otlMr  piru  of 
llM  eontfiwM  of  Eurapo. 

8.  Utri — The  finest  statuary  marbles  are  found  in 
primitive  mouiuains,  and  also  many  of  Uie  varieties  used 
id  ornamental  architecture. 

PrimUtve  Oyfitum. — Hitherto  this  ruck  has  not  been 
observed  to  form  masses  or  beds  of  considerable  extent 
Id  piinitifo  nowitaiot.  Nearly  the  ooljr  autbendc  ex> 
mple  reoerded  of  primitive  gypoaiiH  it  that  gifcn  by 
Daubuisson,  who  informs  us  he  discovered  a  bed  of  it 
io  aiiea>8lat«i  in  the  valley  of  Aoste,  and  near  the  village 
efCegM. 

V[  rnmitive  7¥afi, 

Ur-Trap  —  <}  cj-«cr, 
Piiniiuvc-Trap. — Jameton. 
Granitciic!>,  Trap, CorncconCtt.  ■Swuilirg. 
Trapps  Primitifa.— AroeAOMf. 

Amphibolilc. — Daudu'^sou. 

1.  ATamr.— The  name  trap  h  derived  from  the  Swe- 
dish  word  irttfi/ia,  signifying  a  stair.  It  would  appear 
dMl  tUa  name  wa«  irtt  iited  by  Rlnman,  in  a  memoir 
OB  ftrragkHma  aloac%  peUbbod  \m  IT§*.  The  Swedet 

applied  tUa  mme  to  rocksi  whiab.  on  exposure  to  the 
air,  assumed  shapes  resembling  the  steps  of  a  stair.  It 
was,  however,  soon  rxtended  to  a  considerable  variety 
of  rocks  of  very  diffeient  formations;  hence  Werner 
found  it  necessary  to  restrict  its  signification.  He  un- 
derstands by  trap,  rocks  principally  characterised  by 
the  presence  of  hornblende  and  black  iron-clay.  Hence 
•II  rocks  «c««rrbif  in  the  primitive  «!■■••  havings  horn- 
blende as  a  cbarseteristic  or  vredomliMtltig  ingredient, 
bclonp  to  the  Primitive  Trap  Formation. 

2.  Varieiiet, — Hornblende  occurs  in  trap  rocks,  either 
alone  or  mixed  with  other  minerals,  and  having  different 
structurea}  and  this  arrangement  affords  a  good  basis 
tut  thehr  autidhision.  In  the  oldest  trap,  no  iron-chy 
occurs ;  it  IrM  nakoa  its  appearance  Io  the  traoiition 
period,  aitdincreasea  in  the  newer  periods. 

Primitive  Trnp,  in  particular,  is  almost  always  dis- 
tinguiskicd  by  a  jjrcTt  predominance  of  hornblende,  so 
that  some  of  the  kinds  are  wholly  or  almost  entirely 
composed  of  hornblende.  This  character  afTorcU  the 
first  sub-fltvision  of  primitive  trap. 

There  are  three  principal  species  of  primitive  trspi 
and  these  again  have  their  auhordiaate  kmda. 

The  following  tabic  exhibits  the  rocksof  tbisscries, 

1.  Common  hornblende  rock. 

a.  Grantilar  hornblende  fock. 

b.  Hornblende-Slate. 

9.  Hornblende  mixed  with  fel%par. 

e.  Greenstone.  Dtabate^Bn^pikMt 

m.  Common  Oreenstone. 

/I.  Porphyritic  Greenstone 

V  Greenstone  Porphyry 

f.  Gret-ti  Pof-phyry. 
A.  Greenstone  State.    Diabate  tcMtteiue 

3.  Hornblende  mixed  with  mics. 

The  three  principal  species  srei  1.  Common  Horn- 
tkndf-net  t  S*  mnt^ende  mixed  vith  felt/iar ;  and, 
3,  Hornblende  mixed  with  micm 

I.  Common  Hornblende-rot k  is  almost  entirely  com- 
;;t)M(!  cil  Hoi iiblcn<lc.  It  rontiuns  l'^  i  -  lAn  i  r,i  kinds  ; 
the  (ii»t  is  denominated  Granular  Ihnitlcnde-rotk  i  the 
second,  which  diffeis  from  the  first  only  in  having  a 
slaty  siructore*  is  denominated  H^mkUnit-tktt,  It 


passes  sometimea  into  gneiss,  and  soraetime&  into  ( 
rite-ilate,  and  oftso  into  hornblende-rock.  These  two 
rocks  occvr  in  beda,  io  giieiae,mlc»'SlBtn,andciay-slatei 

but  (he  beds  are  thicker  and  more  mMMfWS  in  the  dsyw 
blsie  than  in  mica-slaic  or  gneiss. 

It  occurs  in  the  island*  of  .-Xrran,  Coll,  and  Tiree; 
also  in  the  district  extending  from  L'icti  Lomond  to 
Dunketd,  and  many  other  places  of  the  Highlands  of 
Scotland.  It  abounds  also  in  Bohemia,  Saxony*  the 
Tyrol,  8%eria,  and  many  other  eoontties. 

3.  Hornblende  mixed  vUh  Fettfiar.—T\\\%  species  con* 
tains  two  subordinate  kinds ;  the  first  is  Greenttone,  the 
scconii  Greenaione  slate. 

(1.)  '/'/it  Greentlone  romprehends  the  following  varic' 
tics :  Cummon  Greenitone,  Porfihyritit  QrtttUttne^ Qr*f»' 
•lone-^vrfiAffTf/,  anu  Green  PorfUtyry, 

a.  (Vsntsn  OrentalSMe  is  a  grsnular  aggregate  of 
hornblende  and  felspar,  b.  Porphyritic  GriHmHvne  is 
the  preceding  kind,  including  large  crystals  of  felspar, 
and  consequently  having  a  porptiynuc  ^.tm uic,  c. 
Greenttone  Porphyry.  In  tiiis  variety  the  granular  basis, 
which  is  with  difficulty  distinguishable,  includes  crystals 
of  felspar.  It  is  the  iiiack  Porphyry  of  the  ancieota. 
d.  Green  Porphyry.  In  this  variety  the  granular  nature 
of  the  basis  is  no  longer  visible  to  the  nalMd  eye  |  it 
appears  uniform  and  simple  ;  has  a  blackish  green  or 
pistachio  );reen  colour,  and  include;  rrv-als  of  compact 
felspar.  It  is  the  Porjire  vertc,  or  aaiique  green  por- 
phyry of  antiquaries.  The  VarioUte  pmbalily  bstoDBB 
to  the  green  porphyry.  ^ 

Greenstone  appears  sometimes  stratified.  Its  difierMK 
varieties  first  appear  in  coeiaa,  then  In  a»ica>alaie,  «id 
lastly  in  clay-slate.  In  mica-alate,  but  more  panic^arly 
in  j^neiss,  the  beds  arc  few  anrl  i:ir 'Ujsiderable ;  whereas 
in  clay-slate  they  arc  numerous  aud  of  great  magnitude. 
It  probably,  in  son»e  instances,  occurs  in  an  Toniorma- 
ble  and  overlying  position,  and  hence  may  be  sometimes 
considerably  newer  than  clay-slate. 

It  occurs  abundant^  in  ilUa  cotintry.  Thai  the  day- 
slate  and  ndcandato  that  fivrm  m  great  a  portion  of  the 
country  extending  from  Loch  Lomond,  by  Caltcndcr, 
Comrie  and  Dunkeld,  contain  numerous  beds  of  green- 
stone ;  and  there,  as  is  the  case  in  all  other  countries, 
the  clay-slate  contains  more  numerous  and  larger  beda 
than  the  mica-slate.  It  it  also  very  abundant  on  the 
continent  of  Europe,  as  Norway,  Sasoay,  Bohemia, 
Bilssh,  Thuringia,  Hungary,  the  Alps  of  Stsiiserlsnd, 
and  Seeey. 

(9.)  Grten$tone-»latt  is  composed  of  hornblende  and 
compact  felspar,  and  has  a  distinct  slaty  structure.  The 
felspar  in  general  is  rather  more  abundant  than  the 
bomblende.    It  sometimes  contains  scales  of  mica. 

It  occurs  only  in  clay- slate,  and  according  to  Wenwr 
is  the  nesrest  of  the  primitiTe  trsp»  It  occurs  In  great 
beds,  and  even  mountain-masses ;  so  that  in  some  coun- 
tries, as  Sweden,  it  is  said  to  form  ranges  of  hills.  It  is 
very  metalliferous.  The  celehrated  niinin|j;  district  of 
Gersdorf,  in  Saxony,  is  situated  in  this  rock.  The 
mining  district  of  Rudolsiadt  in  Silesia,  and  ttf  AdeUbin 
in  Sweden,  are  alao  in  greenstOQe*slate. 

S.  Hornblende  mixed  with  iMcv^This  Is  an  intimsln 
mixture  of  hornblende  and  felspar,  that  includes  scales 
of  mica.   It  occurs,  in  beds,  in  gneiss  and  mica  slate. 

VII.  ^rpenOne. 
Serpentine. —  Werner, 


Digitized  by  Googlc 


MINKBALOGT. 


447 


Serpanine.— iArocA««r. 

t.  Mtutuh  Imheidtil  in  ffj— >1t  Is  to  the  eye  a  green 
coloured  simple  mountain  rock,  of  which  a  description 
will  be  given  in  onr  accnunt  of  Simple  Minerals.  It 
frequciuly  contains  accidental  minerals,  or  is  indetermi- 
nately mixed  with  another  mineral.  Of  tlie  latter  ooljr 
one  instance  is  known.  It  is  the  mixture  of  lime&toao 
And  lOTpcMine,  forming  what  is  denoiniaatsd  ■utnte 
ikt.  Tbd  •eddmtal  mfated  minerals  are  common  talct 
Indurated  lithomarge,  steatite,  crmrnm  as'irstiu,  ami- 
anthus, mica,  Bchilier-stone,  n  -jvc  rnaj^nciia,  ma,e;ne- 
aite,  meerschaum,  actytitlitc.  r  ick-cork,  rock-wood, 
diallage,  pyrope.  opal,  chrjsoprasc,  hori>»tone,  ameihy»t, 
qusrtz,  and  hornblende  crystals. 

S.  Suhtntiaate  6edt^TkB  only  beds  it  cootaioa  are 
fimceteoe  end  eupliotide. 

3>  J^wlUceiisiSj— It  is  scarcely  ever  stmtificd,  and 
when  traces  of  stratification  do  appear,  they  arc  very  in- 
distinct. 

4.  MetaUtferoui  mineral*  —U  always  contains  magne- 
tic ironstone,  either  in  imbedded  grains  and  masses,  or 
in  small  veins,  and  these  are  aometimce  eo  connder^e 
as  to  be  worthy  of  being  worked  es  ffliiMS.  Tlwre  ere 
minee  of  Ihia  deacripUoo  in  the  Alps.  The  chromate  of 
iron,  ao  much  trained  in  the  arts,  occurs  disseminated,  also 
in  imbedded  tnasses  and  in  veins  in  this  mountain-rock, 
in  the  Shetland  Islands,  and  at  Portsoy.  On  the  continent 
of  Europe,  in  Piovcnce,  and  in  Stiria,  and  in  the  New 
"World  in  the  United  Slates  of  America.  With  excep- 
tion of  iron,  this  rock  eeotains  but  few  meiallifcrone 
■biemU;  eeverttieless,  near  to  Joechimatbeli  in  Bolie> 
nieift  eooteins  eo  mtich  galena,  that  e  nine  le  etlaUkh- 
ed  in  it ;  and  in  Coi-nwall,  and  ia  the  Shetlend  Mindly 
it  contains  native  copper. 

5.  Fonnation^-~\i  occur-;  in  beds  and  movillain  Btnee 
in  gneiss,  mica-slate,  and  clay. slate. 

6.  Dccomfiti»Utmt.—^On  exposure  to  the  weather,  Iti 
earfiure  becomes  earthy,  and  the  cokmr  changes  from 
green  to  oebre-jrellew,  owing  to  the  ehenge  of  the  pro. 
toxide  of  iron  into  hydrate  of  iron.  It  resists  tin  dr- 
stroying  eflfects  of  the  weather  more  obsiinatcl>  iUmi 
the  gneiss,  mica-slalc,  or  clay-slalc,  with  which  it  is 
associated,  and  hence  peaks  and  other  projecting  forms 
of  serpentine,  are  observed  on  tile  Alps  rising  through 
the  aoAcr  and  less  durable  ittrroundiQg  gneiss  sad  oUier 
soeks* 

Like  all  other  ma^nesian  rocks,  it  is  inimical  to  vege- 
tation. The  mountains  of  which  it  is  composed  are  bare 
and  bleak  ;  and  this  nakedness,  joined  to  the  sombre  co- 
lo«u,  gives  a  dreary  and  monotonous  aspect  to  most 
serpentine  districts. 

7.  GeografiMcttt  dkttiiu$i»n,-^lt  occurs  in  great  beds 
in  the  Slietland  iaiaoda,  along  with  gneiss,  mica*s1ate» 
chlorite- si  ate,  and  quartz>rock;  in  beds  at  Portsoy  in 
BanfTshire,  along  with  quartz-rock,  trap-rock,  mica-slate, 
and  liiiicsionc  ;  near  Cortachie  in  Angushire;  in  Inver- 
nesshire,  and  other  parts  of  Scotland  ;  and  abundantly  in 
Cornwall  in  England. 

It  is  verjr  abundant  in  the  Alps,  in  beds  often  of 
enormoiis  thlcltncss.  It  also  occurs  in  the  Pyrenees, 
but  not  eo  freqveotlv  as  in  the  Alps.  It  is  frequent  in 
themoonlalna  of  Silesia,  Saxony,  the  Fichtelgebirge, 
S(c. 

It  is  common  in  the  mountains  of  the  United  Stales 
of  Ameilee.  It  oecnrt  to  the  mountaim  of  ValentiaDB 


in  Mesieo,  where  it  altematee  with  beds  of  sienite,  prt* 
adtire-trap,  and  clay-slate ;  and  in  the  island  of  Cuba  it 
is  associated  wjdi  sieoite. 

^J}|^ae«^lt  ia  cut  and  poUshed,  and  used  as  an  orna- 

VIII.  Eufikotlde. 

E  Li  p  hoiide.-- .ffauy. 
Euphotide.-WoMetaB.  . 
Gabbro  of  the  ItaUa$u» 
Diallage  Rock  of  others. 

ConttUumt  tuim^'^X  is  a  compound  of  saussurite  and 
diallage,  and  these  two  mberala  are  sometimes  intermisi 
ed  with  tele,  bortiblende,  actynolite,  garnets,  grains  of 
pyrites,  tec. 

Geogra/Mnl  dUtriiuiion — It  occurs  along  with  ser- 
pentine in  the  Shetland  islands  and  in  Cornwall.  Von 
Buch  found  it  in  great  abundance  in  Norway,  even  as 
far  north  as  the  North  Cape,  and  itiiaebeenmetwitilili 
Germany,  Switrerland,  and  Italy. 

U»e».-''Wkm  cot  and  poiiriied,  it  preeeme  «  wvtf 
beautiful  surface,  hence  it  is  much  esteemed  in  some 
countries,  as  Italy,  as  an  ornamental  stone.  The  nero 
difirato,  -utrde  di  praio,gnnUo  di  gabiro,o{  the  ItUi  mi, 
are  cither  varieties  of  eapbotide.  or  serpeotinca  with  dia- 
seainated  metnlkiidel  diallage. 

UL^aiMyiy. 

Porphlr.— If fm<rr. 

Porphery.— JSrwoB. 

Porphyry. — Jamrttn. 

Porpbyre<— .flrocAanr  and  Dauiuutm. 

1.  Mbme^Tht  Gredan  word  from  wUcb  the  tnune 

porphyry  is  derived,  sig^nifies  red  hence  the  name  of 
the  formation  is  borrowed  from  that  kind,  which  is  de» 
nominaiCil  Antique  Re<l  Porphyry.  It  is  worthy  of  re* 
mark,  that  red,  or  colours  bordering  on  it,  or  passing 
into  it,  preteil  in  rock*  beknging  to  the  porpbyiy  far- 
nation. 

3.  CmfiMltkm  and  veriedira.— It  is  a  compound  rockf 

hiving  a  basis,  in  which  the  other  cotemporaneous  con* 
stiiucnt  parts  are  imbedded,  either  in  the  form  of 
grains  or  crystals.  Neither  the  base  nor  the  imbedded 
parts  are  ahvay!i  of  the  same  kind.  On  the  differences 
of  the  first,  depends  the  distinction  of  the  dilTerent  kinds 
of  porphyry.  The  base  is  sometimes  claystooe,  formbf 
dqrefene  furphyrtf^  homstooe  forming  kornatmt  jteT' 
fJtyry,  compact  felspar  forming /f/i/tar  /lor/thyry,  pitch- 
stone,  when  it  is  named  fiitchttone  ftorfihyry ;  and  if  it 
contains  much  hornblende,  it  has  been  named  nenitle 
/lorfihyfy.  The  imbedded  partii  are  roost  commonly  ^ 
felspar  and  quartz,  which  are  usually  more  or  less  per* 
fectly  crystallised.  The  quarts  is  usually  crystallized, 
end  in  double  six-sided  pyramids.  The  felspar  crystals 
are  broad  six-sided  prisms,  but  ttsoaily  very  indistinct. 
The  felspar  is  more  or  less  fresh,  sometunee  even  glassy, 
sometimes  completely  disintegrated  and  earthy,  or  only 
in  white  specks.  The  frequency  and  roagnitiide  of  these 
mixed  parts,  of  quartz  rmd  felspar,  modify  the  ap- 
pearance of  the  different  kinds  of  porphyry  very  much. 
Sometimes  one,  aometiiMS  the  etbet^  bat  more  fre* 
qaenily  both  occur  legMlmrt  end  along  with  several 
other  minerals  which  are  tm  frequent,  as  crystals  of 
hornblende  and  mir.a.  The  basis  and  the  mixed  parts 
of  the  porphyry  also  differ  in  colour  and  several  other 
properties.  ItMiimtiinctconittto«clMkedoiiyaMiagat«>, 
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PufAer,  thflte  MmeimiM  eecvr  bklls  of  ttfgittXtt  or  leia 

size  ;  in  clay-porpbyrjr  the  centre  of  these  bills  is  cbalce- 
dony,  but  their  exterior  is  bomstone  porphyry  ;  but  in 
pitchstonc-porpbyry,  the&e  balls  are  competed  <.,i  li  j  ar- 
tictUar  kind  of  concboidal  homsionei  but  the  centre  is 
qMfls.  It  aometlmes  also  contains  precious  and  com- 
aMB  o|HJp  iod  tkcae  m«  oitber  diManinaked  through  it, 
or  tniTcrM  h  in  th«  fotm  of  verf  tnall  vefan. 

It  is  ^.uuUtitt!,  die  ilrjia  are  very  iiitlistuitii.  ii  is  usually 
either  massive,  and  merely  traversed  by  numerous  ac- 
cidental rents,  or  disposed  in  distinct  concretions,  wbicti 
Wt9  tabubr  OOd  columnar,  or  tbey  arc  globular,  tod  these 
aglin  tM  comfMiied  of  concentric  lamellar  coocrotiona. 

4.  Jfitretgn  iedtJ^t  oontiiiM  few  foreign  bed*,  with 
exception  of  g;ranitc,  gneiss,  and  greenstone,  which  are 
inlGnnixcd  with  ii.  One  of  the  best  examples  ol  por- 
phyry with  foreign  beds  is  tiiat  pivcn  by  Bcudant,  who 
describes  three  different  sorts  of  beds  in  the  bicnitic 
porphyry,  in  the  environs  of  Schemnits  in  Hungary. 
Theao  are,  1.  Small  beda  of  mica-alate  that  alternate 
urtdi  maan  gramilar  alciate.  9.  Beds  of  quarts.  S.  Beds 
of  compact  limestone  impregnated  with  Meedtc,  and  in« 
termixed  with  serpentine. 

3.  Mttaltiferout  mintruU. — It  coni  ii  i  many  metal* 
liferous  minerals.  They  occur  more  frequently  in  veins 
than  in  beds;  but  as  the  porphyry  is  seldom  stratified, 
and  as  the  luriace  of  aaperposition  is  not  often  Men,  it 
ia  diOcBlt  to  determine  to  which  of  the  two  Idnda  of  re- 
poeiiwriee  th^  bdong.  The  richcat  mbica  at  present 
known,  tlMse  of  Mexi  Ico,  are  tttuited  in  enormous  veins 
that  traverse  it  i  ltic  porphyry.  The  mines  of  Hungary, 
the  most  coiiir.uti able  on  tl)o  continent  of  Europe,  are 
situated  in  the  same  kind  of  porphyry  ;  and  it  would 
appear  that  the  famous  mines  of  Cyprus,  so  much  ex- 
tolled bjr  the  ancients,  were  alto  in  porphyry.  The 
nmerous  veins  of  lead,  copper,  and  silver,  worked  at 
Oiioma^ny,  in  the  Vosges,  are  in  a  porphyry  tract. 

6.  /■"  r":  ^.'i'Ti  »  — ^P  i  phyry  occurs  in  imbedded  masses, 
beds,  ar  i!  veins  ut  granite,  gneiss,  mica-slatc,  and  clay- 
alatc. 

7.  Form  ^moHnfain*.— They  are  often  conical,  some- 
times like  truncated  cones,  or  appear  dome-shaped. 

e.  Ottgn^Me^  ^ritttOut^it  occur*  in  the  Shet« 
tend  tohiida,  in  eeveni  of  the  Hebridet,  and  on  the  main* 
land  of  Scotland,  in  Sutheriand,  Ross-shire,  Inverness- 
shire,  Perthshire,  See.  In  England  it  is  met  with  in 
Cornwall,  and  in  otl.f  r  i^isfricts.  On  the  continent  of 
Europe,  it  occurs  in  Sweden  ;  it  forms  a  part  of  the 
Vo^s,  and  rises  in  mountains  in  the  granite  district  of 
Forei,  alao  In  France.  It  bat  not  been  met  with  in  the 
yyreneee,  nor  It  it  mcDtiened  at  oecnrting  in  tlie  Alpe 
of  Switzerland,  nor  in  the  northern  side  of  the  grand 
chain  of  the  Alps,  but  it  occupies  a  considerable  tract 
on  the  southern  side,  from  the  lake  of  Como  to  Carin- 
thia  and  Carniola.  It  appears,  although  not  very  abun- 
dantly, in  Silesia,  Saxony,  and  Tliuringia,  and  forms 
extenaive  tracts  in  Hungary.  It  abounda  in  tome  dia- 
trictt  ID  Upper  Egypt,  Sibefia,  and  in  North  and  South 
America. 

Vtet. — It  was  formerly  used  exteotively  In  ornamen- 
tal architecture,  and  is  still  worked  in  considerable 
(|uanltiy  as  an  ornamental  stone,  in  Hlfdal  in  Sweden, 
where  there  are  oonriderable  quanies  of  porpbyiy. 


X.  Qmrtx  Mtdc* 

Quarts  fels.— Wctwt. 
Quarts  Rock. — Jameaon. 
Quart*  ma  Sivckv^Ommtmiuvn. 
QoartaitB.— Jiraiiyiiiarr  and  Smnard. 

1.  Characieri. — Q  j  inz  occurs  not  only  as  an  essen- 
tial contlituent  part  of  granite,  gneiss,  and  mica-slate, 
and  diateminated  in  beu  and  veins  in  these  rocks,  but 
also  in  mountain  mattes  and  rooontaina.  QoartB>roGkr 
properly  so  called,  is  generally  of  a  wbho  colour,  and 
Krimetimes  reddish  or  bluetsh.  It  has  a  granular  struc- 
ture ;  the  concretions  vary  from  the  smallest  size,  visible 
to  the  naked  eye,  to  that  of  an  egg,  or  even  larger ;  or  it 
is  compact.  It  frequently  contains  grains  of  felspar,  and 
alto  scales  of  mica.  When  the  felspar  and  mica  increase 
in  quantity,  it  pataea  into  grmile,  or  into  gneiaa,  when 
only  the  miea  Into  mica  alate. 

Siruciure^ — It  occura  either  Astinctly  ttratsSed,  or 
iiia»»iye,  and  without  the  stratified  strnctore. 

2.  MetaUiferoui  mincraU. — It  of-.tii  contains  dissemi- 
nated iron  pyrties,  and  occasionally  iead-glancc,  copper- 
pj  1  itts,  ai.d  blende. 

S.  £orm  ^  MaimMiM«/~Mountaina  of  qoartSHVcks 
•re  often  cookal,  sometimes  even  poufcud,  «r  th^  are 
creoated. 

4.  Geognottic  fituathn.—XK  occurs  in  beds  and  meun> 
tain  masnes,  in  granite,  gneiss,  mica-slate,  and  day- 
slate,  and  iiidced  in  a  ccrlain  degree  associated  with 
most  of  the  rocks  of  the  primitive  series. 

Geogra/Mcai  di»triiu$ion ^li  abounds  in  many  dis- 
tricts in  Scotland,  as  in  the  islands  of  Jura  and  Isla,  the 
Shetland  lalandai  on  the  mainland,  in  Sutheriandf  Caiith> 
uess,  iBvnneas-shire,  Argyleshire,  See. 

Cl.^ss  II.    Tr.vnsition  Uooks. 

Uberjjansgchi  rge.—  Werner. 
Transition  KacV.i.'—Jameton. 

Terrains  Intcrmcdiaircs. — Daubui»$on. 

The  rocks  of  the  primitive  clas.*,  as  already  remark- 
ed, arc  distinj^uishtd  iiiagLi,(  rj!  M  M  by  their  highly 
crystalline  structure,  and  want  of  pcircfaciioDS,  or  fossil 
organic  remains.  In  some  countries  we  ebaerre  resting 
upon  them,  and  even  alternating  with  them,  a  aeries  of 
rocks,  of  which  c]ay«alate  Is  a  predominating  member, 
having  less  of  the  crystalline  aspect,  and  which  contains 
fossil  oi^anic  remains.  Werner  considers  this  set  of 
rucks  as  interposed  between  the  grand  series  of  primitive 
and  secondary  rocks ;  and  that,  although  it  occasionally 
alternates,  on  the  one  hand,  with  the  primitive,  and  on 
the  other  with  some  members  of  the  secondsry  class, 
still  ita  charactera  are  ao  well  marked,  that  he  views  it 
as  a  distinct  class,  to  which  he  gave  the  name  Tnruition, 
from  ita  forming,  as  it  were,  the  transition  or  passage 
from  the  primitiye  to  the  secondary  rocks.  Although 
some  mineralogists  have  abandoned  this  view,  and  now 
arrange  the  transition  rocks  along  with  those  of  the  pri- 
mitive or  secondary  classes,  we  are  still  inclioed  to  con- 
sider them  at  deserving  a  separate  place  in  the  goognM« 
tie  system.  It  is  tnie,  that  the  transitioii  rockf  ave  hut 
a  continuation  of  the  primitive,  and,  on  a  general  view, 
might  with  propriety  be  considered  as  a  portion  of  that 
aeries  t  but  their  imbedded  fossil  organic  remains,  less 
eryainlliM  npeci,  and  pnrticttltr  rocki,  aueb  aa  grey* 
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mckff  IplMtt  to  dMmeterise  tbein«  if  not  as  a  distinct 
c}>Mi]|ttM«iepmt»  group  ID  the  fOkod  Mciuof  rock 

The  following  are  the  roelu  of  this  etot 

1.  Orejr-WKCke. 

9<  TraniltiaD  NoMStOMb 

3.  Granite  and  porphyry. 

4.  Gneiss,  mica-slate,  Ice. 

5.  Serpentine. 

6.  Quart2«rock. 
f.  Red  sandstone. 
8.  TruitiUoD-tnpik 

I.  Qrey'vtaeke. 

Grauwacke. — Wema^ 
Greywacke.— JSiiKcwra. 
Trauinate.~I>ai(telMo». 

Psamiie. — Brongr.hr:. 

Orecbe,  Poudingue,  and  Grcs,  o/  some  French 

Comfioiition. — It  is  composed  of  angular  or  other 
portions  of  quartz,  felspar,  l^ydian-slatc,  and  clay-slate, 
connected  together  by  means  of  a  liasis  or  ground  of 
<h«  Mtor*  of  ctai]r*ttate,  which  is  often  highly  impreg- 
Mtfld  witll  fllinf  thus  giving  to  the  mass  a  considerable 
degree  of  hardoets.  The  imbedded  portiooft  VKiy  in 
size,  but  seldom  exceed  •  few  Inehea  in  breedih  and 
thickness.  When  the  imbedded  portions  become  very 
small,  the  rock  assumes  a  slaty  structure, and  forms  the 
Grey-vaeke  eia:e  of  geopjnosis.  When  the  Ri^ains  al- 
most entirely  disappear,  and  the  rock  ia  principally 
composed  of  ciay-slatei  it  Is  named  rrviiailim  tiag-^att. 
This  eUy-siate  has  freqaenilf  •  ranch  move  cinbf  h- 
pect  then  the  ▼arietiee  fband  in  the  primitive  districts. 
Besides  the  grey-vfiicke  already  described,  wliicli  I)as 
the  conglomerated  structure,  another,  havirifj  tlie  same 
•jtruclure,  is  occa-iionally  met  with  in  transition  dibtricts. 
It  has  been  named  tranrition  tongiomcraic,  or  /luddrng- 
«t9tu.  It  is  compoaed  of  rouudisli  or  angular  masses 
of  grewtfi}  natfhftff  gnelaa,  end  day- slate,  often  larger 
than  ■  man's  headi  imbedded  in  clay*alate>  or  nearly 
Avithout  a  basii*  or  ground. 

Cuiiuuon  grcy-wacke  does  not  occur  so  frequently  as 
greywackc  sl.tic  and  transition  clay-slate. 

Subordinate  bedt. — Transition  clay-slate,  and  grey- 
wacke,  contain  odcasionally  different  kinds  of  rocks  in 
svboniiaete  bedsy  or  in  veint.  The  foUowing  ere  the 
prhidpel  of  these : 

1.  Quartz. — It  occurs  in  beds,  imbedded  masses,  and 
veins,  -tiid  frequently  iu  very  considerable  quantity. 

2.  Talc. — Tt  is  mineral  occurs  in  imbedded  masses, 
and  in  Uyers  iit  transiiion  clay-slate.  There  i»  a  fine 
cx  .iKpie  of  it  in  the  clay-slate  of  Glaris,  in  Switzerland, 
which  i«  remarkable  for  the  petriiied  fiahet  it  coouins. 

S.  frilef-alele«-.Tbis  robeml  fermt  bed*  in  the  clay- 
slate. 

A.  Serpentiae.'^'Rm&i  of  terpentine,  oAen  of  great 
thickness,  and  of  coiiaidenbie  entent*  ocenr  alang  with 
transition  cUy-slaie. 

5.  Z.ydiRn  etene^— <Bedft  of  tUt  rock  occur  in  clef- 
nlate. 

6,  «lcie.*-iThi*  rock  is  clay-tlate  impregnnled 
with  carbon  and  aolphur.  The  sulphiir  is  either  com- 
bined with  ttto  ceroon,  or  united  with  iron,  formtug  iron 

Vot..  Xltl.  Pmv  II. 


pyritei.  On  exposure  to  the  weather  the  sulphur  be-  | 
cornea  oxygenated,  t»  converted  into  ettlpboric  acidi 
whleh  acts  on  the  alumina  of  the  able,  md  thua  lorma 

a  siilpliaic  of  alumina. 

7.  Drazcirig  ulciw,  or  i>laci:  eAfl/*.— Tilis  also  is  clay- 
slate,  Init  more  highly  iinprcgnaicd  with  carbon  than 
the  ahim-slate.  When  ^oft,  u  is  cut,  and  forms  crayons 
for  sketching. 

8.  Glmce  cm'vf— Thia  mineral  occura  in  beds  aubor* 
dinate  to  clay>«1ate  and  greywacke,  which  eometiroea 
cor.tj.iii  vepjerable  iinpressiuns.  Of  this,  tlierc  are  ex- 
amples in  Switzerland  and  in  tl-.c  kingdom  tjf  Saxony. 

9.  CoM/iact  JcUfiar — Uotis  of  tliis  miaeral  occur  in 
the  transition  clay- slate  and  greywackc  of  Damfries- 
ahire,  and  along  with  rock*  of  the  nme  description  in 
France,  Italy,  and  Spain. 

10.  Grvnu/oRr^Thia  rock  ia  mot  with  in  the  tm* 
silion  ranges  in  the  south  of  Scotland,  and  In  aimiJar 
mountains  on  the  continent  of  Europe. 

11.  Vegetable  remaint. — Transition  clay-slate  occa* 
sionally  contains  vegetable  impressions,  particularly 
those  varieties  which  arc  associated  with  glance  coaL 
Animal  rematoa  arc  seldom  met  with  in  the  clay-slate, 
and  atill  leaa  frequently  in  the  grey-wacke.  These  are 
madre/ior1te0t  trtiMtet^  tmmonUc*  of  a  particular  deserip> 
tion,  and  hyaterolitei,  which  are,  in  some  degree,  cba* 
racteristic  of  this  fnrniation,  and  wliicb  appear  to  be 
the  nucleus  of  the  tcreiratuiiles  x'alvarius,  and  ftaradox- 
u*.  It  sometimes  also  cont;.ins  turbinites  and  camilet, 
Dut  the  rarest  and  most  intereittog  of  the  animal  ro- 
maius  vvhicli  cccur  in  transition cl^f>alate,  aretboaooif 

,fitke*,  of  which  there  ia  an  instanee  at  Plaltenbeig,  two 
ieagnea  ioatb<^tt  of  Gtaris,  in  Switsertend.  'rhTa  feet 
is  stated  by  several  geoloijists,  but  we  arc  of  oijinion, 
that  it  has  not  been  fully  proved  that  the  rocks  i  .j,t- 
tenber^  are  ti  uly  triuisilion. 

Alt  taUt/traus  MintraU.—Ovt^oi  various  tloscripliima 
abound  in  greywackc  and  transition  clay-slate;  Um* 
the  lead  mines  of  Lead  bills,  and  of  Wanlockhead,  nm 
situated  in  these  rocks,  and  the  eame  is  the  ease  witll 
the  prodiiftive  lead  and  silver  mines  of  tlie  Hartz  in 
Hanover,  of  Vorcs|)oluck  in  Traniylvania,  of  lirittany 
in  Frunce,  and  uf  Ciuanaxuata  and  Zjcalecat  in  MlxIco. 

Geografihtcal  Dufrtbumn.—Grey'Vf&ckc  and  transi- 
tion day-slate  abound  in  all  the  mountain  ranges  to  tho 
south  of  the  Friita  of  Forth,  are  alio  frequeet  to  the 
north  of  tho  same  boundary,  and  are  widely  distribut- 
ed in  England.  On  the  continent  of  Europe,  they  form 
a  principal  feature  in  the  niouiuaina  of  the  Hartz,  ex- 
tend through  Switzerland  and  the  Pyrcnnccs,  and  occur 
in  vaat  abundance  both  in  North  and  in  South  America. 

II.  Traatition  Limettone, 

Uber^sngs  Katkatain.— if>fwer. 

T:  uisitiun  Linicstone.— yam^fon. 
Calcaire  Intcrmediatre.— -Z^auAuifton. 

I.  CSI«rBrr«rt^Thla  limestone  is  in  general  more 
compact  than  that  met  with  in  decided  primitive  dis- 
tricts; yet  it  is  not  always  so,  for  it  occasionally  occurs, 
is  coarse  granular  or  highly  ciystallized.  I'.s  frac'.uie 
is,  in  general,  splintery,  usually  combined  wuh  very 
minute  foliated,  and  is  translucent  on  the  edges.  It  va- 
iles  very  much  in  colour.  It  is  often  black,  end  fre. 
quemly  many  cotours  occur  together,  these  forming 
what  are  termed  variegated  marble.  Many  of  the  varie* 
ties  are  traversed  by  small  cotemporaneous  veins  of  cal« 
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careous  spar.  MmI  of  the  oniMDenUil  marbles  used  in 
•rchiuctare  belong  to  the  traorilioD  clew,  while  the  $t«< 
tuerf  marhlee  ere  of  pricnitiTe,  end  the  coereer  tnerblee 

of  secondary  formuiini). 

2.  Subordinate  DtJs  and  Imbedded  Alineralt. — (I.) 
l.ydian  Stuu.  . — It  occurs  abundantly  in  tlic  biuiniuious 
trensition  luncsioncs  in  itie  north  of  Fiance,  wtier«it  is 
deposed,  either  in  irregular  meucs  like  flint  in  chalk,  or 
it  forme  emeli  pletei  or  lablee,  or  it  eUemetee  in  bed*. 
The  seme  diepoaitioo  ie  net  with  in  the  irentitioii  lime* 
stones  of  the  Fyrcnnees,  Alps,  Stc. 

(3.)  Mica  occurs  disseminated  or  in  layers,  and  some- 
times associated  \*iih  (  .Ir  or  sil.uul-. 

(3  )  Quartz. — It  occurs  disposed  in  veins,  beds,  or 
disscminaicd,  ami  stinictinies  in  the  form  of  rock  crystal. 

(1)  /'yrite«.— This  ore  is  genereUjr  denomtMiedi 

(s  ]  Brown  IreiiffoiKw— Occure  in  ▼eins  end  bede. 

(6  )  Glance  coal. — Some  black  transition  limestones 
are  highly  miprcgnatcd  with  carbonaceous  matter,  which 
is  'idiiit  limes  accumulated  in  particular  points,  and  thus 
furuis  imbedded  masses  ut  »;Unce-coal,  of  which  there 
are  examples  in  the  north  of  France. 

3.  /'rfrj^ac/foJtt— Foaeil  organic  remains  occur  bat 
nrely  eztendvely  diithbuted  in  this  rock,  but  ere 
aometinee  ehoiNieiMljp  eccDmtileted  in  perticuier  eitua- 
tioDs.  Petrified  medrcpores,  milleporee,  orthoceretites, 
and  tcrchi atulites,  are  the  roost  frequent,  and  alon^; 
with  ilitbc  are  some  entrochitcs,  encrinitcs,  turbinitcs, 
ammonites  and  belcmiutts. 

4.  Geografthical  Ditiribution. — it  oC€iir->  in  Scn'land, 
Beer  the  Crock,  on  the  road  to  Moffat,  anil  iu  uUi' t  ^uar- 
tefS)  both  to  the  eouth  end  north  of  the  Frith  of  Forth. 
On  the  ContincDt,  It  occurs  et  Chriatieiria  in  Norway  ; 
in  many  places  in  the  Hartz,  as  at  ni  .nkcnbur,;.  where 
llieje  arc  extensive  marble  quaiiu!!,  which  .itlo:  I  a 
marble  equal  to  that  lurnctl  rojtQ  cjruHitio  ;  in  I'.alv  ,  i;i 
the  country  of  iJartulh,  in  Sjxouy.  wlu  it-  ihtu'  ai  c  sc- 
Venl  beautiful  varieties,  one  oi  a  black  t  ulour,  n  iUi  frag- 
ments of  entrocbif  which  iicerljr  reaembies  the  e«f« 
ri'IigUio  of  the  Itelieiiff.  Werner  remerks  of  this  petri- 
faction, that  it  occurs  most  frcqucntl)  iri  black  tn.iililo, 
while  petrified  corals  are  most  toiuinuii  in  thaac  ut  a  rt  il 
colour.  In  the  scjutli  ol  I'larice,  and  in  the  Pyrennctb, 
it  is  a  very  abundant  rock;  while  in  the  north  of  France 
it  forms  a  part  of  the  great  transition  zone  whicli  extends 
ff  om  Flanders  to  the  Ueru.  The  north  side  of  the  Alps, 
from  France  to  Hoogerf,  i»  bounded  bf  en  cnonnoue 
depOMte  of  thie  limeetooe. 

^    III.  GrmUtt  SknUti  and  feiykAyty. 

These  rocks,  which  are  so  nearly  allied  to  each  other, 
occur  in  considerable  abundance  in  some  dialricla  where 
the  predominating  rocks  are  greywecke  end  clay-ilate. 

The  neerest  point  to  Edinburgh  where  these  rocks  occur, 
isPassneybuni,  about  12  miles  from  Haddington,  where 
transition  ^Muiiiii-,  and  i^jrplijry,  iirui  aUo  sicniic,  arc 
met  with.  'I'licsc  rutks  are  aisio  found  in  Galloway, 
and  in  other  p  its  ihc  south  of  tlic  Frith  of  Forth. 
To  the  north  of  the  Forth,  wc  may  mention  the  vicinity 
of  Macduff  ill  BunfTsliirc,  as  an  example  of  transition- 
granite.  On  the  Continent,  one  of  the  most  etriking  dis- 
plays of  these  rocks  occurs  b  the  Ticliittf  of  Chiistiania 
in  Norway,  wlicrc  the  following  arrangement  Wat  dc- 
iccrcd  by  Von  Biich  and  Hausmann. 

I.  Gncisi.  2.  Trausitiiin  rliiy-sbtc  and  limestone.  3. 
Granite.  4.  Clay-slate  «nd  limesiQUC,   »,  Grejwackc- 


slate.   6.  Flinty  slate.   7.  Sandstone.   8.  Porpfam.  9, 
Granite.   10.  Sienite,  with  imbedded  crystals  of  iireoiL 
In  thie  series,  the  gneiss  b  the  undermost,  while  th« 

7.ircon  sienite  forms  the  uppermost  bed  of  the  series. 
The  limestone,  in  some  places,  is  white  and  highly  crys- 
tallized, and  contains  trcmolite,  cpidote,  garnet,  hir:ir!e. 
Sec.  but  more  frequently  it  is  black  and  compact,  and 
contains  orthoceretites,  some  feet  in  leogitht  aloog  with 
pectinitesi  chemitesy  triiobiiee,  fcc. 

SlnJlBf  ammgemcDU  bafc  beoa  vlwervwl  in  oilier 
pens  of  the  world. 

IV.  Gneiss,  .^nca-tlatr. 

These  rocks  occur  in  sm;JI  <:|ua[«ttty,  associated  with 
greywackc  and  greywacke-slate,  in  the  alpine  land  te 
the  south  of  the  Frith  of  Forth,  and  even  in  eome  dis- 
tricts to  the  north  of  the  Forth*  An  amngemoM  of 
the  K  n  ie<icription  is  dncrihed  bf  Brochant  at  esitfe* 
iog  iu  bwiizerland. 

V.  Serficntine. 

In  some  districts  in  the  Alps,  wrpcotlne  occori 
bede  in  transition  rocks. 

VI  Quartz-Rock. 

It  occurs  in  b*ds  and  in  mountain  masses,  along  with 
clay-ftlatc  and  greywacke,  not  only  on  the  Cootioent, 
but  also  in  this  island. 

VIL  Red  Sandttont. 

This  rock,  which  is  trerjr  nearly  allied  to  quartz-rock, 
occupies  the  aaao  poeition  as  that  rock  in  the  traaaitioii 

scries. 

VIII.  TrantUian  Trafi. 

Obergangst  ra  pp.~  Werner. 

Transition  Trap  Jameton. 

Amphibolitc. — Daubuiuon. 

The  traosstion  trap-roeke  are  amygdaloid,  greeattonet 
and  basalt.  These  occur  in  beds  and  m  imbedded  masses 
in  Dumfries-shire,  and  other  transition  distri,cts  in  the 
sijuth  of  Scotland.  In  England,  they  «<:ct;t'  m  beds 
along  with  the  alpine  limestone,  as  in  Dcrb)slur«  and 
other  districts.  In  Ireland  it  forms  beds  also  in  a  lime- 
Stone  which  appears  to  belong  to  the  transition  series. 
The  trap-rocks  of  Oberstcin,  on  the  Rhine,  of  Voigbt' 
land|  also  belong  to  the  ti  unsition  class. 

IX.  dijfltum. 

Transition  gypsum,  according  to  Biocbant,  is  ge- 
nerally white,  very  fine  granular  or  compact,  and  con- 
tains particles  of  calc  spar,  scales  of  mica  end  talc,  and 
portions  of  rock-salt  and  of  sulfrfrar.  He  refers  tibo 
gypsum  of  Peaey  to  this  class;  also  that  of  Brigg  in  the 
Vallais,  which  Is  covered  with  a  granular  micaceous 
limestone,  and  also  tlic  dtpusiit  In  ihu  Vul  Canaria.  The 
transition  clay-slalc  of  Sulsburg  also  contains  beds  and 
imbedded  masses  of  gypsum.  M.  Von  Charpcniier  is 
of  opiniooi  that  the  saiiniferous  gypsum  of  Bex  is  attn* 
ated  in  beds  in  a  transition  limestone. 

Cv.\w  lit.  SnooNDAar,  or  FLtsra  Rocks. 

rinelz  gebirije.— JiVfTitr. 
Secondary,  or  floc'z  rockij— Jameson, 
Terrain  i>econdaire.— 'jOauiKitteii. 
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Secondary  rocks,  in  the  regular  sncccsston,  rest  on 
iJbosi-  ut  ilic  (ransiiion  class;  and  sometimes  the  older 
rocks  of  Ihe  stiR'8,  alternate  with  clay-slate  and  other 
members  ot  ibc  preceding  class.  They  are  less  crys* 
tailine  than  primiiire  and  transition  rocks,  and  arc  par- 
tkularlf  chAnctsriMd  by  tbe  munlMrt  TWWtjrt  Md 
idiundanee  of  fbaatl  organic  apedw  vkkb  tktj  caatalo. 
Tbe  principai  bccondaiy  rockt«fO|MUidit«iB,  iKBMtoii^ 
gypsum,  and  trap. 

\Vc  shall  now  describe  the  diflcrent  formations  of  theso 
nndsUHtet  limestone,  gypaum,  and  trap  rocksy  begin- 
•fatg  wUJi  Hwditone. 

1*  SBHd»t9»e. 

This  rock  is  formed  ol  angular  or  roundish  grains 
of  different  mioeralSf  connected  together  by  means  uf 
a  basis  or  i;round,  or  immediately  joined  witliout  any 
bMii.  When  tb*  gniili  are  not  larger  than  a  baceK 
init«  the  eompeond  is  abnply  named  sandstooet  but 
when  they  exceed  that  magnitude*  tbe;  arc  denominat- 
ed conglomerate,  if  the  masses  are  rotlndlBll;  bat  hrtc- 
m^,  it  aij^iil^r.  Sandstone  is  divided  into  three  kiitdsi 
oaioed  giiiceoutf  argillaeeout,  ami  marly  or  calcareou*. 
In  the  siliceous  kind,  the  particles  are  conmcted  i)y  a 
ftrottod  or  beaia  of  quartz  ;  in  the  argillaceous  by  a  ba- 
2s of  chjt  vbieb  k  tometimes  bigbly  impregnated  with 
red  oxide  of  iron,  and  gitret  «  red  caat  ta  tbe  whole 
rock ;  and  the  particles  m  the  marly  or  calcareous  kind 

tre  set  in  a  rn  n  ly  or  calcareous  basis. 

The  folloitViii(j  arc  the  formations  of  sandstone: 

I.  First,  or  red  sandstone,  with  the  coal  formation. 
II.  Second,  or  variegated  sandstone. 

III.  Third  sandstone,  or  quartzy  sandatoae. 

IV.  Fourth  aaiKlsiane  fiinmtloo. 

L  Xtd  StMdtttmtt  ar  OU  Red  Bund^tu. 

CCiter,  rother  Sandslcin. —  IVrrnlt, 
Old  Red  Sandstone.— Jamraon. 
K<itlie-to<'.te-liegri<(li  . —  German  H^tKt9* 
Gres  Ancicn.— Dau^uuton. 

1.  Charactert.'^Th^  predominating  colourof  this  rock 
U  reddisb-bruwii }  but  some  varietiee  are  grey,  and  others 
irJute.  It  occur*  in  tbe  form,  not  only  of  aandstone,  but 
•lao  of  conglomerate  and  breccia.  Tbe  grain*  in  the 

saii'l-  'lpc  are  principally  quarti,  with  occasional  liitcr- 
mixtuic;?  of  felspar,  flinty  blaic,  and  scales  of  mica  ;  the 
roundish  and  angular  maiscs  in  the  coni^lomcratc  and  the 
breccia  arc  frequently  of  quarlSi  or  of  granite,  ^neis;), 
mica  »bie,  clay  slatei  porphyry,  deaitc,  quanz  reck, 
Ice.  Tbe  basi*  or  groood  la  generally  an  inm-shoi  clay, 
or  it  la  eompoaed  of  amaller  particles  of  quartz  or  feU 
spar,  as  is  oficti  the  case  in  the  conglomerates  and  brec- 
cias. The  basis  is  sometimes  highly  impregnated  with 
silica,  and  then  it  is  very  hardj  aiMl,io  Other  varieties,  it 
has  a  porpliyritic  chariicter. 

a.  Subordlmtt  Bed»  and  FeiM.  It  contains  beds  and 
-veioa  ot  potphyryi  sienite*  quarts-rock,  clay-slate,  lime- 
stone, and  varioos  trap-rock*,  auchaa  amygdaloid,  green> 
stone,  b.-sslr, 'rsp-tuff.  and  pitclistoue. 

3.  Fetri/aciiont.— Very  few  Mnimal  remains  occur  in 
this  forinaiioti,  ■!  iii.u^h  it  (n  rjuenlly  alternates  with  a 
limestone,  which  contains  abundance  uf  marine  shells, 
tnd  other  similar  organic  productions.  But  petriied 
TSgetattles  are  mm  so  uncommon,  and  these  are  gene* 
nlly  of  trmks  and  bnnckcs  of  trees  belonging  to  tbe 
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monoC'^ifvIrTinnnns  c?r;S","<i  prr-Vi?-l  hv  tl:c  :r  -■-im- 
posed ol  simple  lornjuuiiuial  ubrcs  witiiuul  concentiic 
rings. 

4.  MetaUiferovM  Aimerab.— -The  principal  meuls 
found  io  iliie  fbrnuitioii  ere  iron,  copper,  and  lead.  The 
iron  ores  ere  tbe  brown  and  red ;  the  copper  ores,  py* 
rites,  and  blue  copper;  and  the  lead,  galena  or  lead 

glance. 

5.  Geognottk  Si: uaiian.— -In  Scotland  and  Ireland,  it 
is  observed  rest ini;  on  primitive  and  transition  rucks. 
The  same  arrangement  occurs  in  Germany,  and  in  other 
countries  on  tbe  continent  of  Europe. 

6.  GngniMeal  Di*tribuH»nj—'U  forms  cooaidenble 
tract*  of  eonntry  in  Scothmd. 

Observation. — The  transition  red  sandBtooe,  which  i* 
conni'ciecl  with  quartz-rock,  is  often  so  nearly  allied  to 
tlie  preaeiii  formation,  that  it  la  doubtful  If  they  do  not 
belong  to  the  same  scries. 

Coal  F(irmatio7i. 

Coal-measures,  or  coal-iicid.— £njfA<A  minera. 

Slciiikohlcngebirge.— WVmrr. 

Terrain  bouiUer.^Z)«u6iiiaaoia. 

Terrain  d  chariNO  de  terre^Oltfcr  FHneh 

Geohgiita. 

This  very  interesting  and  important  formation  con- 
sists of  a  considerable  number  of  different  rocks.  The 
following  may  be  enumerated:  1.  Coal.  3.  Slate.  3. 
Sandstone.  4.  Quarts^rock  5.  Limestone.  6»  Iron' 
stone.  7.  Clay.  8.  Ttap.  9.  Graphite.  Of  these  rocks, 
the  most  frequent  are,  tbe  sandstone,  slate,  ironstrae, 
and  coal ;  the  others,  from  their  comparative  rarity, quay 
be  viewed  as  subordinate  members  of  the  formation. 

1.  Ccal. — Two  species  of  coal  are  found  in  this  forma- 
tion, viz.  black  coal,  and  glance  coal,  or  Mind  ewtt  the 
fbrmer  has  a  resinous  lustre,  and  ia  bitomioous,  sod 
bonia  with  much  ftame  and  smoke;  while  tbe  other  b 
not  bhuminoos,  has  a  metallic  losire,  and  bums  without 
flame  and  smoke. 

This  mineral,  whether  black  coal,  or  glance  coal, 
occurs  only  in  bids  w  hich  vary  in  thickness  ftotn  a  few 
inches  to  several  yards  ;  and  tliere  arc  rare  instances  of 
their  attaining  a  thickness  r>f  three  bundrcd  feci,  as  io 
tbe  vicinity  of  St.  Auhin.  in  Rouergue  j  but  in  this  eaaOf 
the  coal  is  dispfned  rather  in  enormoas  imbedded 
masses,  or  kiilneys,  than  in  true  beds.  The  thickness 
of  the  beds  often  continues  woir.lerfully  regular  for  a 
great  extent;  but  in  others,  they  eoiuract  and  expand  in 
Ihe  line  of  direction  i  so  that,  io  the  course  of  the  same 
bed,  tbe  tbtckoest  will  vaty  from  an  inch  to  several 
yard*. 

9.  Sitte^ — ^Under  thia  head,  we  inclnde  bitumlnoas 

shale.  si-iK  -i  Id) ,  .,n(t  flinty  state. 

a.  /inumiti'jus  Shale.— Vhh  iliinerai  is  t  lay,  more  or 
less  impre^iuiied  uuh  coally  matter,  of  a  bl.u  k  colour, 
with  a  staty  fracture,  and  affirdin^  a  shining  resinous 
streak.  It  frequently  contains  impressions  of  reeds  uod 
ferna.  It  paaaea  into  coal,  is  frequently  intermised  with 
it,  or  alternates  in  beds,  often  of  considerable  magnitude, 
with  theotlu  r  rocks  of  thr  ca.d  [(j-rnation. 

6.  Stale  Clay. — 'I'liis  ro<  k  is  of  a  )^rey  or  black  co- 
lour, wilii  a  sialy  1'  . 11  lure,  uml  jli'ipi  fis  .1  grey  dull  Streak. 
It  sometimes  contains  scales  jf  mica,  and  grains  of 
quartz  and  felspar;  and  when  these  increase  in  quantity, 
h  passes  into  sandstone.  1 1  frequently  coiitaina  vtgetath 
isytrrM^oMt,  wbick  sre  principally  of  fetus  snd  reeds. 

3L9 
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Like  bitumioous  khale,  it  alternates  in  beds  of  various 
nugnitude^i  with  lh«  oUter  rocks  of  tbc  coal  furmaiion. 

t,  J^bity  SJaie^The  aUte-day  is  sofnetimes  bigkily 
impregnated  with  silict,  and  Uwn  H  i»  TCry  Iwrd  and 
iliniy-looking,  and  passes  into  themiMMl  nkmedPlillty 
Slate.  Imbedded  masses,  and  beds  of  Binty  slale,  occur 
in  t)ie  i>Ut<e-ciay,  and  occasionally  asiociated  with  other 
members  of  the  coal  formation. 

4.  Sandtiont. — The  predominating  mineral  in  this 
cmdatene  is  quartz,  in  granular  concietioni,  which  is 
rariously  iotermiogled  with  fliutv  »)iti«,  folapkri  mica, 
and  portions  of  different  tpeciet  or  rock  of  tke  pdmitiTC 
species;  all  of  which  are  generally  coniiocicd  together 
by  a  basis  or  ceincni  of  a  jjrey -coloured  and  carihy  as- 
pect. Sometimes  the  earthy  babis  is  wanting,  when  the 
graina  are  joined  together,  io  the  same  manoer  as  in  gra- 
nite, and  oilier  roeka  of  the  aanM  deaciiptien.  The  coih 
stituent  pHtt  am  woietiDiea  so  large  as  to  form  con- 
glomerates and  breccias ;  but  generally  they  are  small, 
aixl  when  much  intermixed  with  clay,  pass  into  slaic- 
cby  i  aiid  then  they  contain  more  ▼egetablo  impresibjoiis 
than  UiiUal. 

4.  Quartz. — This  mineral,  in  the  form  of  quarta-rocki 
aMii«ilai*a«eettr«  in  beda. 

5.  UmtMm^-A  giey«coloiired  compact  lloieauiiw 

aometimea  occura  in  cmudderable  beds,  in  eoaUfielda, 

ar.c!  alternates  ■with  the  various  rock-  of  I'le  formation. 
In  ^ome  districts  the  liinesluiie  is  ahuudaiii ;  in  others  it 
is  rare;  and  in  many  it  ii  entirely  wanting.  It  occurs 
in  the  coal  fields  near  Edinburgh,  and  in  those  in  the 
north  (>r  l.n,;land. 

6.  iron  •S«me^Thia  iron^atonei  wtiich  ia  aometiaaea 
cariionate,  sometimea  hydrate  of  itwi,  oceura  in  beda  that 
alternate  with  s!atc-clay,  or  bituminnus  shale,  or  it  is  dis- 
posed ill  h;ill»  and  lenticular  inaiscs,  eitlicr  irregularly, 
or  in  regular  rows  in  the  strata.  It  is  a  very  abundant 
mineral  in  most  of  the  coal-fields  in  Scotland  and  Eng- 
land, and  afrrjrcis  nearly  all  the  iron  of  commerce  pro' 
duced  in  Great  Oritaio,  . 

f.  Ctay^Tht  different  kinda  of  fire-clay,  ao  weB 
known  in  the  arts,  occur  in  beds  in  the  coal  formation. 

8.  Traft  and  Porfihyry  — DifTcrenl  species  of  these 
rocks  are  met  with  in  the  ccjal  fields  of  Scotland,  and  of 
other  countries.  We  have  observed  the  following,  viz. 
Grfentlone,  Amygdaloid^  Batalt,  Trafi-tuff,  and  For- 
pMyriff  in  beda  and  ia  veins  varj'ing  in  magnitude  and 
•Bteot. 

9.  OrafikUet  or  Black  Lead,^Beda  of  graphite  occur 
but  rarely  in  this  formatinn.  There  are  examples  of  this 

arrangement  in  Ayrshire. 

Arrangement  of  the  hedt  in  the  Coal  J-'or motion. 
Although  no  very  regular  arrangement  of  the  beda 
occur*  in  this  formation,  neverthelesa  it  has  been  re- 
markedithat  in  some  diatricia  beda  of  coal  are  genenilly 
coMained  in  the  alatci  and  that  aa  we  recede  from  the 
coal  the  ehite  becomes  coaraer  and  coarser,  and  at  length 
passes  into  sandstone;  in  others,  ttic  sandsione  most 
generally  forms  the  floor,  while  the  roof  is  of  slate:  and 

in  others  the  coal  is  covered  with  trap  or  llmeatoncp  or 
rests  upon  these  rocks. 

In  many  coal-fields,  the  beda  of  coal  and  their  accom- 
panying rocks  are  freqoeotly  repealed  in  pieeiaeiy  tiM 
aame  order,  and  in  nearly  the  aame  thickneea. 

The  number  of  beds  of  coal  superimposed  on  each 
other  in  the  same  fitl«1  is  very  considcr<ible.  At  New- 
castle, twcnty-hvc  hcds  have  been  penetrated  in  sinking 

pits.  The  liiU  of  Duiwciler  ia  Saarbrucky  coouina 


thirty-two  beets;  at  Lidgc^ tlMM tea  aistjriMda;  nd at 

Atlzin  more  limn  tilty. 

-Utmity  of  Character  qf  the  Formation  in  ^djfSirmt 
e0iHurir«.~ln  Scotlandi  the  pradoaaiaaiiag  and  ehnrae- 
teHatie  ncBbera  of  the  fbrantion  are  aaadstone,  Inta- 

riitnous  shale,  slate-clay,  clay  ironstone,  and  coal.  In 
England,  we  find  in  all  the  coal-fields  precisely  the  same 
sandstones,  slates,  ironstones,  an<l  coals,  as  in  Scotland  ; 
and  the  same  is  the  case  in  all  the  coal  mines  of  Fraocot 
Genaaiqrt  aod  America*  £v«iy  where  we  meet  whk 
the  aame  roclui  the  aaaan  vegiMablo  impraaaioiwi  and 
the  aame  gcnend  airangement*  of  the  tfiffereni  rocks  of 
the  formation. 

Strafification.— 'AW  the  rocks  of  this  formation  are 
stratified,  some  more,  and  others  less,  distinctly,  'i'he 
most  perfectly  atratified  are  the  sandstone  and  slate  i 
and  thoae  hvrio^  thia  atmctttre  in  the  most  imperfect 
degree  an  the  trap  and  porplqrfy  rocka.  The  atralft 
often  fonow  every  inequality  of  the  fondameotal  rock 
on  which  tijey  rest;  aitd  as  tlic  -linr  ce  of  the  funda'* 
mental  lock  is  fretjuently  i tuia:  aLly  uneven,  the 
periinp'ised  strata  ac(|uire  a  very  irregular  and  contort- 
ed aspect.  In  soipe  cases  the  strata  do  not  appear  to 
follow  the  ineqvalitie*  of  the  fundamental  rock,  but  hare 
directions  that  appear  independent  both  of  the  aurface  of 
the  rock,  and  of  the  cavity  or  boHow  io  which  they  aiw 
containetl. 

oV.'f/a/iLi;; — The  rocks  of  this  formation  are  generally 
situated  at  the  loot  ol  mountains,  or  in  basin  or  iiou^^h- 
shaped  boitows,  which  vai7  from  a  few  hundred  yards  to 
many  miles  in  extent.  It  seldom  rises  high  above  the 
level  of  the  aea,  and  the  cowitiiea  it  forma  have  gene* 
rally  a  waved  and  aoft  outline.  In  thia  island  it  resu 
cither  on  the  mountain  limestone  or  red  suiidstonc,  and 
is  covered  by  magncsian  limestone  aiul  uVhtr  newer 
formations. 

Dike*.— 'Tbe  strata  of  this  coat  formation  are  frequently 
traversed  by  veins,  which  are  composed  of  earthy  mine- 
rail, and  are  named  DUtet.  Theae  dikeearo  aomctimen 
only  a  Caw  inchea  wide,  and  not  many  fstbema  In  extent ; 

in  other  cases  they  are  upwards  of  one  hundred  feet  wide, 
and  extend  for  some  miles.  Their  direction  varies,  as 
also  their  an);le  of  inclination,  which  latter  ranges  from 
the  ttcarly  horiKontal  to  the  vertical  p(Jsiiioii.  The  s:rata 
in  the  walls  of  the  dikes,  in  some  cases,  correspond  on 
opposite  udes,  while  in  others  the  corresponding  strata 
on  the  hanging  aide  are  depreaaed  aome  feet,  or  even 
fathoms,  so  that  miners,  in  working  a  bed  of  co«lforex« 
ample,  when  stopped  in  their  progress  by  a  dike,  do  not 
find  it  directly  opposite  on  cimin^  ihi  ouuh  it,  hut  some 
feet  or  fathoms  out  of  the  line  uf  beartii^  of  the  bed. 
When  the  strata  present  such  an  appearance,  they  are 
aaid  to  be  thifteit.  The  material*  of  these  dikea,  or  veina^ 
varies,  aa  appeara  fnm  the  following  cnumeratleii  ef  tim 
rocks  of  which  they  are  sometimes  formed  t  Greenaioneir 
amygdaloid,  trap-tuff*,  porphyry,  sandstone,  and  fragments 
of  the  various  surrounding  strata.  The  strata,  where  it} 
contact  with  dykes,  appear  sometimes  of  a  difTcrent  na- 
ture from  the  other  parts  of  their  mass;  thus  beds  of 
coal,  where  in  contact  with  the  dike*  appear  as  if  charred, 
alate-clay  hardenedt  and  aand  and  lime  indurated ;  yet  tn 
the  midat  of  these  apparently  changed  portions,  there 
occurnnahered  minerals,  such  as  calcareous  spar,  iron 
pyrites,  and  clay. 

MtimU\fir<iu»  Afineratt.— 'I'he  ores  most  frequently 
met  with  in  this  formation  are,  clay  Iron  ore,  and  galena, 
or  leed-ghmce.  The  iron  ore  oociira  every  where  ia  the 
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COtMcId*  of  this  itlaitd  ;  Lut  the  lcad>glance  is  Touiid  in 
qointitjr  only  in  the  coal-dislricta  in  the  north  of  lin^j- 
Und,  and  in  Wales.  Copper,  silver,  and  even  gold,  6rc 
•mUBorated  MBongtbe  inet<iU)rerou«  productions  of  itiis 
ftirMtlGB}  H  woilid  appear  that  cinnabar  ur  sulphll* 
ret  of  nMTMirf  It  MMMiaiestlto  eoMaimii  in  it* 

/*<fvf/brff0iivt— Minerafisad  organic  ramMna  arc  not 
unfrcqiiciit  in  tlie  coal-ficlds  of  different  countries;  and 
it  is  worthy  of  remark,  thai  luihcrto  lliG  same  tribes  and 
species  have  been  met  with  in  the  coal  formations  of 
Great  Britain,  Irelandi  Germany,  and  France,  iioth 
Tcytabla  and  anioial  remains  occur,  but  of  these  the 
formarm  by  &r  tba  most  varied  and  abanduit.  The 
impraaaiaiia  of  plant*  era  frequent,  both  In  tlia  tlate- 
ciay  and  bituminous-shale ;  and  we  cannot  rcculkci  ri 
coal-mine  where  these  rocks  have  not  been  found  to  can- 
tain  organic  vestif^es  of  thin  riescripuon.  Many  belong 
to  the  monoGotjrlaidooous  class  of  plants,  and  are  princi- 
l>ally  aquatic  each  are  the  laryw  rMrfa  and  bamboot  t 
baaidaa  tbeaa,  we  meet  with  numerous  remaioa  ol/trtut 
and  apectoaof  the  genera  lucoftodium,  rz/uMfittn,  cufihoT' 
tia,  caiitarir.a,  i^c.  I uitji  i ssitms  of  the  branches  and 
fruit  of  palms,  or  of  vcgciiablcs  resembling  this  tribe,  are 
also  occasionally  met  with.  None  of  these  plants  are 
identical  with  any  of  tba  present  known  living  species ; 
•nd  nMUf  of  tbeiD  have  a  tropical  aspect. 

Thaaa  vegetable  remeina  seldom  occur  io  tba  coali 
Vat  ate  abvBdantly  diatriboted  in  the  al8te»  parliettiarijr 
where  it  is  near  the  surface  of  the  bed  of  coal ;  and  the 
most  frequent  remains  are  those  of  leaves  or  of  flattened 
trunkstsoroclimcschangcd  into  cnal,  enclosed  in  the  layers 
of  the  slate ;  but  in  other  in&unces  the  reeds,  and  other 
vegetables  of  large  diameter,  are  upright,  and  are  tilled 
trith  clay,  or  with  the  same  substances  as  that  in  which 
they  are  oomtaiiiad. 

The  animal  remaint  fevnd  in  the  coal  fbroiatiaa  arc 
principally  of  shells,  and  of  these  tba  nsoak  freqMBtarc 
those  which  resemble  the  fresh  water  apadaa]  avcbara 
the  Jiffcrent  species  of  mytulifM. 

Origin  of  Coo/.— -Two  opinions  are  entertained  in 
regard  to  the  origin  and  formation  of  coal.  According 
to  tba  one,  it  is  of  vegetable  origin ;  and  according  to 
the  other,  it  it  an  oriKlnal  chemical  formation.  Its 
chemical  properties,  ana  tramerous  accompanying  ve- 
getable remains,  which  are  sometimes  changed  into 
coal,  arc  the  principal  facts  adduced  in  favour  of  its 
vegetable  origin  ;  >vhile  its  distribution  in  regular  con- 
fbmable  beds,  its  occurrence  in  veinsj  and  embedded 
naaaea,  ita  manilbid  alternationa  and  ooanaedoD*  with 
different  Btnia«  iMBa  of  arbieb  navar  ceniaiD  vagatable 
remains,  it*  rhomboidai  stmctnre,  external  characters, 
its  connection  with  i-'i  rrc  coal  on  the  one  hsnt!,  and 
with  bituminous  shale  itiitl  sandstone  on  the  olijcr,  arc 
the  appearances  which  are  considered  as  illustratini^  its 
fbrcnation  at  ao  original  deposit}  from  a  state  of  cbemi* 
«d  aalntUKk 

Banter  Sandetein.— fTrracr. 

Red  Ground— /■;-.-.':-, ^  Gcolyrlrl*. 

Ktw  Red, — liuLP.i^jid, 

New  Red  or  Varic^aied  Sandstone.— Jiinirson. 
Secon<l  formation  de  Grcs,  et  Ores  avoc  argile.^ 

Daubutiton.  . 
Grcs  Bizarre.— /'rftir/j  Groloifisis. 

C^ratttrti— It  ia  amail  granular,  with  an  argilla- 


ceous, or  marly  basis.  Its  colour  varies  extremely,  be> 
ing  frequently  disposed  In  bands  or  xones,  of  red,  grey, 
green,  yellow,  and  brown,  hence  the  name  variegated, 
given  to  it  bjr  Werner.  I'hese  different  colours  are 
owing  to  tba  diffsrent  states  of  oxidation  of  the  iron  In 
tba  baaia  or  cameitti  but  it  may  be  remarked,  that  these 
deep  coloora  are  often  very  superficial,  the  interior  of 
the  rock  beinf»  of  a  grey  or  white  colour,  while  tbo 
exterior,  by  exposure,  becomes  brown  or  red. 

This  sandstone  frequently  ciiutains  masses  of  vari- 
ously-coloured clay  or  marl,  which  are  often  lenticular, 
and  vary  very  much  in  size,  and  contribute  very  much 
ta^iacraase  its  liabilitjr  to  decooipoailioo.  Tba  efai*  ia 
toraethnes  greasy  to  the  feel,  and  ferma  a  Uod  of  lal- 
Icr's  earth.  Althoiii^h  the  most  common  cement  or  ba- 
sis of  this  sandstone  is  clay,  yet  some  beds  have  a  marly, 
and  others  a  quartzy  basis. 

It  sometimes  contains  mica,  and  sometimes  in  such 
quantity  that  undstone  passes  itito  sandstone  slate. 

It  alteznatea  aritb  beds  of  a  red-coloured  ciajr,  or 
marl,  vbkb  ia  often  slaty,  and  generally  intermixed 
with  sand  and  mica,  and  sometimes  passes  into  sand* 
stone  slate.  These  beds  arc  sometimes  of  great  thick* 
ness,  and  from  thtit  being  frequently  short,  and  very 
thick,  appear  like  great  imbedded  masses.  Sometimes 
the  marly  or  calcareoa*  baais  Increaae*  so  much,  that 
the  aaodatone  paiaea  ioio  limeatooe.  The  oobwrtiif 
prindple  In  the  clay  b  oceaaionally  ao  abimdant  b  aomo 
parts  of  the  beds,  that  a  red  crajpon  ia  formed.  The 
thick  beds  of  clay  occur  principally  towards  the  upper 
part  of  the  formation,  which  indeed  is  principally  red 
clay.  Sometimea  beds  of  conglomerate  occur  associat- 
ed with  tba  aandaienai  mart,  aod  clay. 

^^<bardinaif  Bcdn. — 1.  Limenionc. — Beds  oriimt  ^'ur.:: 
met  will)  in  this  fonimLioUi  bui,  in  general,  ilic 
l.:i,:sione  is  very  impure,  being  mixed  with  clay  and 
sand  i  and  thus  forms  a  more  or  less  arenaceous  marl. 

S.  OoJtte  or  JSM-a/o«i«ii->This  curious  kind  of  lime- 
stone occurabut  in  email  quantity,  and  geDcralir  in  beda 
varying  from  a  few  ibchea  to  two  or  three  feet  m  tbicif 


3.  Iron  Orr.— It  sometimes  occurs  in  considerable 
quantity,  and  is  generally  the  red  ore.  It  is  either  in 
imbedded  portions,  disseminated,  or  so  minutely  dif* 
fused,  as  to  colour  aoma  of  the-  landatooea  of  a  deep 
red  coloar. 

4.  Heavy  Sfiar,  Suifihate  ^  Barytn^Tbit  mineral 

occurs  in  veins  in  the  sandstone. 

9.  Ceiettine,  or  Sulfihate  qf  StrontUet.  This  mineral 
occurs  in  the  clay  and  aandaimaf  Id  the  farm  of  vdoa 
and  beds,  near  BrtMoL 

6.  Gyfitumj—lx  occur*  In  imbedded  maasea,  and  beda 

ai>d  veins,  in  the  trnrl  r  r  ^atulstone  of  this  formation. 

7.  Kock  Sa/f.— l  iic  salt  of  the  principal  salt  mines 

in  Europe  is  arranged  In  beda,  and  imbedded  in  tliia 

founaiion. 

8.  Co/ifier  Ore— Tracaa  ef  copper  ore  art  nraly  met 
'witb  in  tbia  6irmatlea> 

9.  Ctel.— Tbn  mineral  occur*  very  rarely,  and  Qaaaliy 
in  inconsiderable  beds. 

to.  Pttrifttttiont. — The  moit  frequent  petribctiona 
•N  peetinitaa,  pinnite*,  plialade%  tttrbinites,  and  large 
oatraelteai  and  aometimea  petrified  wood,  and  impress 
fions  of  leave*. 

Geoi^noitic  SUuation. — It  rests  upon  the  m  |mi.  Man 
or  second  limestone,  and  sometimea  even  alternate* 
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xtnh  it,  and  w  immadhtelf  corered  irith  the  €oth*  for- 
mation. 

Geografihicat  DiatrtSuiion — It  is  a  very  witlcly  I'is- 
tributcd  tornwtiiQn  in  Englaadi  exMnding,  with  littie 
iMerrapiiaiii  from  Ite  northtra  bank  of  the  Tees  in 
Dorham,  to  the  northern  cout  of  Devombire  i  Alao  oe< 
can  ID  Scotland,  particnlarlf  in  the  Mnithem  dmiiiQIh 

HI.  Third  Sundssonc  J-'ormation. 

Crceii  Satid  ol  MngUsh  Groiogiatt. 

Third  Sindslonc  Ffrinatmn— -yjmf«orj. 

Troiaieme  Forn»ation  dr  Grii:-~Dau6uitff)n. 

Quader-Sandatcin^  Wtrtter, 

Grcs  prcsque  cntidroident  quart  zcux. 

This  formation,  the  chartcters  of  which  are  still  but 
imperfectly  known,  ia  described  by  £n(;li«h  gculogists, 

utiiii-i-  (he  r.:\mr  Gicfo  ^iaiid,  aiul,  arcordiog  tO  Mr. 
But  1. 1  iiitl,  IS  nssfj[:iatc  i!  vji  ious  strata. 

Charactf-rn  —  The  sjihIsIoiic  is  conipo-,t_-(]  of  psrliclca 
of  white  quarts,  whictt  arc  cither  cemented  by  a  calca- 
TCOUa  basisi  or  are  united  without  any  cement,  and  fre* 
q^uMitiy  contain  acilos  of  micaf  and  embedded  gninsi 
and  portion*  of  a  green  stibftance,  of  the  nature  oFcbto- 

rite  or  autnU'. 

'i'lu  (piai  izy  puticlcs  arc  sometimes  so  arrariy;tt]  an  1 
coimcctccl,  il;c  sandstone  is  as  massive  tompact 
as  quartZi  while,  in  other  instances,  it  occurs  in  the 
state  of  loose  graina  or  sand. 

It  freqaentlir  contains  imiicdded  coteroportoeoa* 
naasea  of  cAm,  and  the  aemo  mineral  occuta  alto  in 
beds;  and  sometimes  both  the  |>re«n«SBnd  and  chert  aro 
traversed  by  vi-iiis  of  ralcedony. 

Subordinate  Brds. — I.iim: sloiic  (jf  a  blue  and  reddish 
colour,  in  itie  form  of  beds,  is  occasionally  met  with,  and 
sometimes  the  iimeatone  is  also  distributed  ihroufrh  the 
aandatonc  in  maases  of  varying  magnitude.  Mr.  Buck* 
land  cnannentes  the  following  beds  as  occurring  in  this 
formation:  I.  Lead-coloured  clajr;  S.  Micaceona  and 
sarvdy  blackish  clay,  with  ditsemiiwted  green  earth ; 
3.  Iron  sand,  usually  ro<l  and  yellow,  ami  roi)ia:tLtng 
subordinate  beds  ot  clay,  ochre,  and  fuller's  lai  tli,  cutter 
pure,  or  inclosing;  nodules  of  heavy  spar. 

Petrifactioru  — It  containa  muaculitcat  mytiliitea,  and 
talliidtea,  and  sometimes  impreaaiooa  of  leave*  and  atema 
NaemUinK  tlmae  oTthe  patm  tree  and  the  pine* 

Cso/.'— ft  sometlmea  comtaiaa  beds  aT  eoal*  btit 
are  in  v;<-  nt.  rai  ;,o  iiiin,  aa  to  be  of  nn  TBlua  in  an  «C0M»> 
mical  point  of  view. 

Ceognottic  Situation  —U  rests  upon  the  upper  OolltO» 
and  IS  covered  by  ilu  chalk  formation. 

Geografihical  dittiibution. —  It  occurs  abundantly  in 
England,  as  in  Wilts,  Dorset,  SuMey,  DevoB»Ozn»d, 
Isle  of  Wight,  Surrey,  &c.  And  on  tbe  Cootinant  of 
Europe  it  i*  net  with,  ImmIi  In  Upper  and  in  Lower 
Saxony. 

IV.  FdUTih  Sandttone  Formation. 

This  formation  is  associated  with  the  roeka  tliat  rest 
upon  cballt»  and  will,  therefore,  be  deacribed  along  witk 
these. 

II.  AreMtdiiny  er  Matx  Ume^cne. 

The  Itmestonea  of  this  series  are  more  compact  and 

If  -  ;  riji  'vniit  than  thost-  of  tbr  transition  class;  and 
further,  ilicy  abound  much  more  in  organic  remains  of 


different  kind',.   The  rollowin;!;  arc  the  foflnnllgn  wUdt 
have  been  cuuniciaietl  by  aui'.Kirs,  viz. 
•  1.  First  Secondary  Liin«  bionc. 
II.  Second  Secondary  Limestone. 

III.  Third  Secondary  Limestonep 

IV.  Fourth  Secondary  Umesinnfc 
V.  riAh  Secondary  Lhneamnn. 

L         SttVttdary  /.JaiMMac,— JaiMiaa* 

Prentier  formation  d«  Calcsira  Seeondaiic.  DmtMuut^ 

Alpine  and  Jura  Linlc^^nlics  of  Ccnn.in  rr,  i  iumc 
French  Geologists,  Mountain  Limestone  of  English 
geofogiits. 

Ckunciert. — The  colours  of  tida  limestomc  arc  grey, 
Uue,  and  black.  Its  lustre  varies  from  glistering  to  dull  i 
the  fracture  is  splintery,  or  granular  foSiaied  ;  and  it  ia 
opaque  or  translucent  in  the  edges.  Some  oi  the  va* 
rietics  are  Mlinktlone,  while  the  black  varieties  are  those 
known  under  ilie  name  UteuUitt,  and  both  these,  wbea 
pounded,  emit  a  very  diwgreeable  smeiL 

It  ia  distinctly  stratified,  and  tbe  atrata  are  «one> 
times  undulated  and  contorted. 

Caves  and  caverns  are  not  unfri  qucnt  in  this  forma- 
tion, antl  cxicniiive  Assures  frefjinntly  trasvcrse  it, 
wi^ich  citlier  icach  to  the  surface,  oi- cxicnd  Ui  a  >^reaier 
or  less  distance  under  ground,  and  afl'ord  channels  lor 
great  springs  and  subterranean  rivers. 

It  frequently  containa  imbedded  portions  and  beds 
of  Lydian  stone,  of  quarts  In  tbe  form  of  cAm,  which 
is  cither  of  a  ^;rcy  or  bUck  colour,  and  vi  ry  much  re- 
scinlilt-s  the  flint  in  chalk  in  the  various  relations  it 
bears  to  the  limestone. 

Petrifaction*  are  not  unfrcquentty  met  with  in  this 
formation;  and  the  following  are  the  kinds  which  havn 
been  found  in  England,  vi«.  entrocbites,  tubeporitea, 
encrimtes,  corailtle*,  madreporites,  ammoohes,  pectin 
nitcs,  orthoccrjcitcs,  Sec. 

Subordinate  brdi. —  These  arc  amypd.Tloid,  greenstone, 
tr.ip  tufV,  unil  basalt;  also  >>ai><lstone,  ma^ncsian  Umn* 
stone.  slate>clay,  bituminous  shale,  coal,  and  clay. 

MetQUiferout  minerah. — This  formulion  in  some  dia* 
tricts,  as  in  the  north  of  England  and  in  Derbyshire,  in 
p.irticularly  abvndant  in  orea  of  different  deaeriptiaoa. 
The  lead  mines  of  yorihuinberland  and  Durham,  and 
the  lead  and  copper  ntines  of  Derbyshire,  are  situated 
in  inontitain  limestone. 

Geoguosiical  fto*ition^ln  what  is  called  the  regular 
Bucccssiuii.  It  comes  immediately  aftertlieold  red  aandr 
stone,  and  therefore  reata  upon  it. 

Geagn^Uemt  dibirifntlM.— It  abounds  in  the  nortk 
of  Engianid,  alao  in  Ontjabiroi  Walei,  and  OlMKniMr- 
shire. 

Ohnrniaiirjns — It  is  said  to  occur  sometimes  in  clay> 
alaie,  and  also  in  the  coal  formation.  If  this  statement 
be  correct,  then  probably  the  coal  formation,  red  sand> 
atone,  and  this  limestone,  belong  to  the  transition  claai. 

II.  Srrorat  St  condary  7./mrf tone.— JamesOQ. 

Erster  Floetz  Kalksteio.— Wirmrr/ 
Magneaian  timcstone  of  English  geologists. 

l3hn«rf<T«.— The  eoloora  of  tbia  limaatime  are  y  elloirs 

and  sometin  rs  brown  i^nd  grey.    It  is  generally  amaU 

granular,  and^limmei^ng  or  glistering.  One  variety  !« 
llcxiblr.  It  contains  about  2*i  pi  r  cent,  of  carb<')n  lU  of 
msgoeaia.  Ita  sur&ca  isi  in  many  places,  covered  with 
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a  poor  herba^  uncommon  in  limestone,  which  is  said 
to  be  owing  to  the  ma(.Micsia,  which  is  known  to  be  un- 
favourable to  vtv^elatioii. 

Petrifactions.— Otgmac  remains  are  found  in  it,  such 
U  madreporiies,  encrinites^  producti,  and  fishes. 

Ottgnttk  i'eeMPH.-^i  rasu  npoo  the  coal  foriM* 
lion,  and  aeineiinea  slteroeiea  whh  new  red  taadatooe, 
and  with  a  breccia  composed  of  angular  portions  of 
aaodstone  and  limestone,  cemented  by  magncsian  lime- 
stone. When  it  comes  in  contact  wiih  co.tI  it  deterior- 
ates it.  It  frequently  contains  imbedded  balls  of  foetid 
limestone,  from  the  size  of  a  pea  to  two  feet  in  diame- 
ter, and  which  have  a  stdluUr  radiated  struaure.  The 
UnMstone,  conttining  tbeae  balla,  is  generallf  aoft,  mar- 
If,  and  magneaian,  although  the  bails  tbemselvea  con- 
tain no  magnesia.  It  forms  hills  in  some  places  600 
feet  high. 

GcBgrafihic  SUuaHon.—lt  abounds  in  soti.c  distiitls 
in  Enjjlaiid  ;  tlius  it  txteiids  I'loiii  Sundfrlund  to  Not- 
Unghaloi  i  the  coal  formation  near  Whitehaven  lies  un- 
der iff  and  Hie  Mme  ia  the  caae  In  Deihjrahire. 

Muschei  Kulkstcin.— ITcrriMr/ 
Oolite  ^  Butkland, 
Liaa  and  Ooliifl  pother: 

Ccogvotdc  Situation. — This  form."ition,  according  to 
Mi.  Bu<,kland,  is  dividt-d  into  the  following  principal 
nil  iiiljt  I  s :  viz.  Lower  ool::r.  iin  lulling  the  Liat  timettone. 
3.  Middle  oolite.  3.  Vfifttr  i/olui .  The  first  or  lower 
oolite  rests  upon  the  viiiitgalcd  ur  m  w  red  sanelbtoiic, 
and  the  upper  oolite  lies  imroediaiely  under  the  third 
aaDdttone-formation.  The  following  it  Mr.  Bnekhod's 
account  of  this  forniaiian. 

1 .  Lower  eoA«.— The  lowest  member  of  this  portion 
of  the  serici,  or  thnt  wiii'jh  rests  upon  tlio-  ticw  red 
sandittonc,  is  the  liat,  wliich  is  a  hint-,  ^rty,  or  wiiiic  ar- 
gillaceous limcMonc,  disjiosed  in  iliin  bvd^,  in  a  bluisli- 

Eey  statjr  marl,  or  clay.  It  rarely  contains  cticri,  more 
iqaently  various  petribettoos,  such  as  ammonites, 
peotaeriitoa,  plaeioatomiies,  ostracites,  aitd  occauonally 
remams  of  crocodtles,  as  near  Lyme,  in  Dorsetshire. 

Giojfru/ihic  Si:ua:i'jn. — It  txtinds  from  a  little  to  the 
west  ol  lichvsttr,  ih  Siviticisctshire,  by  B.ii:i  aiid  Glou- 
cester, nearly  tlir.  u^h  the  centre  of  Ei,t^;l>>rid,  and  ter- 
minates a  little  beyond  Lincoln.  A  few  miles  beyond 
6louceater,H  riaea  to  the  hagbt  of  1194  feet  above  the 
Ma. 

Above  the  Oat  is  the  aaatf  ^  the  Utfertor  mStei  which 
ia  thua  described  by  Buckbnd: 

'Fine  grained  yellow,  micaceous,  loamy 
saad. 

Sandofinfe- J  Qracoatid  yellow  calcareo<«]jceetia  nad- 
rior  oolite  >    stone,  highly  micaceoos. 

L Green  and  y-cllow  sandy  marl,  abounding 
ia  large  coucretions,  called  sand  bats. 

It  oeeura  in  Oloiiceiterabire,  Someraetablre^  and  Ox« 

ibrdshire. 

Aliovc  this  sand,  sandstone  and  marl  is  the  biferior  or 
hantard  oolite,  dcsciibud  as  a  coarse  calcareuus  free- 
stone, granular,  with  shelly  fragments,  and  usually  fcr- 
nigioeous.  It  occora  aroond  Oranlbam,  and  ia  other 
parte  of  England. 

The  inferior  or  baatard  oolite  ia  immediately  covered 
by  fullet**  earthy  which  forms  the  uppermost  layer  of 
the  lower  ooUle.  Thu  fuller's  earth  occurs  in  layers  in 


a  grey-coloured  day,  In  the  niddin  region  of  Mlla 

around  Bath. 

2.  Middle  Oolitt. — The  lowest  member  of  this  series 
is  named  Great  Oolite,  or  Kctton  stone,  and  is  described 
as  e  dtirable  yellow  freestone,  composed  of  oolitic  con- 
crettona  and  abelty  firagmeMM*  united  bf  a  caleafemia 
cement,  tt  oecttra  at  Kettoo  in  Nortbamptonddre,  and 
Windrusli  in  Oxfordshire.  Resting  on  it  is  the  next 
member  of  the  scries,  named  Stonetfield  Slate,  which  is 
a  calcarco-siliceous  oolite,  sometimes  passing  into  sand, 
and  associated  with  thin  beds  of  bad  coal.  The  coal  of 
Cleveland  Hills,  in  Yorkshire,  belongs  to  this  slate. 
Above  the  Sionefield  slate  is  the  Fornt  marble,  which  is 
a  eoarae  alaiy  limcatone,  full  of  large  fragments  of  ahella 
(Yeovil  marble,)  and  met  with  near  Bath,  and  in  Dorset- 
stiirc.  The  Combraeh  rock  lies  upon  the  Forest  marble, 
and  is  a  soft,  earthy,  yellow  limestone,  of  blue  and  sandy, 
and  occurs  in  Oxfordshire,  and  in  Wiltshire.  Ri  stinj^ 
on  the  Corn-brash  is  the  Kelloxoay  rock,  which  is  a  coarse 
sandy  limestone,  with  many  peculiar  ammonites,  and 
other  shells,  found  at  Kelloway  Bridge,  near  Caltte,  in 
Wilts.  A  thick  iteposit  of  ciay,  named  Ostfartlt  Fmtif 
or  Fen  Ctay.,  la  tne  next  member  of  the  series.  The 
clay  is  of  a  bluish-grey  colour,  and  includes  hard  and 
large  ^cpiarla.  It  occurs  in  the  vale  of  Thames,  from 
Oxford  upwards;  vale  of  Ouse,  from  Bedford  down> 
wards ;  and  the  vale  of  Blackmoor,  Dorset. 

3.  Vfifier  Oetffe.— The  lowest  member  of  this  series, 
or  that  next  In  auccesaion  to  the  uppermost  of  the  middle 
odite.  Is  B  ee/carNn«  grU  or  mtadttone.  tt  is  a  nliceoua 
sand  and  sandatone,  with  calcareous  cement,  often  shelly, 
and  is  met  with  at  Filey,  near  Scarborough,  in  Vork- 
sl'.irc,  and  near  Abinjjdon  iri  Hcrks.  The  next  member 
in  the  scries  is  Coral  rag,  which  is  a  loose  eanliy  oolite 
limestone,  full  of  coraline  remains,  and  found  at  Kid- 
dingtoo,  near  Oxford ;  at  Highworth  and  Calne,  WUta; 
and  Kirkby  Mooraide,  Yorkshire.  Oxfirtt  oolite  ia  the 
next  rock  of  the  series.  It  is  a  perishable  freestone, 
composed  of  oolitic  concretions  and  shelly  frap;mcnts 
ut/itcd  by  a  calcareous  cement.  It  occurs  at  lieddin^ton 
ill  Oxfordshire  i  Calne,  Wilts;  and  New  Mdlton,  York- 
shire. Kimmeridge  clay  is  the  rock  next  in  succession. 
It  is  a  blue  slaty  clay,  with  selenitc,  and  is  somctimea 
highly  bituminous;  Occurs  at  the  base  of  Shutover  Hill| 
near  Oxford}  in  the  Island  of  Portland;  and  ai  Hjlm- 
mcridgc,  in  tele  of  Porbeek,  Dorset  Above  the  Xlm- 
niciidgc  clay  is  the  Portland  .ttom,  v.irchis  a  calcaroo- 
silictous  durable  freestone,  ot;cu  oolitic,  containing  beds 
and  nodules  of  chert.  It  occurs  in  the  isles  of  Purbcck 
and  Portland;  Chilraark,  Wilts ;  Twiiidon;  Aylesbury. 
The  uppermoat  roeka  of  the  scries  are  the  Purbeek 
M**  Tbeaa  are  atrata  of  alaty  clay  and  marl,  alternating' 
with  beds  of  coarse  shelly  limestone.  Tbey  occur  at 
Sandwich,  LuHorth  Cove,  n:id  Upway,  Ooraet}  Lady 
Down, near  Tisbury,  Wilts. 

IV.  Fourth  Secondary  Limettone,  or  Qialk, 

Kreidc-Gebir^e. —  lyemer. 
Formation  cnyeuae.— i>enAnl»««n* 

This  roniKition  consists  of  three  memberai  vix.  tkdt 
marL  hanl  chalk,  and  $oft  chalk. 

1  Chalk  marl. — This  is  an  ar,;illaceoas  grey-colour- 
ed  chalk,  without  flints  or  chert,  passing  into  a  fine  mica- 
ceous  grey  sand,  or  into  a  grey  marl  or  clay.  It  reala 
upon  the  third  sandstone  formation,  which  therefore 
separates  it  fi'om  the  oolite  formation.  It  occurs  at 
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Benson  in  Oxfordshire ;  Cherhill  and  Norton,  Bevant, 
Wilts;  Lcwcs;  Guilford;  Folkstonc;  Byarsh  near 
Wrolham,  Kent. 

a.  Hard  Chalk,  or  Lovirr  Chalk  ' — This  chalk  is  harder 
than  that  which  forms  the  upper  part  of  the  formation, 
and  is  sometimes  of  a  brick-red  colour.  It  contains  few 
flints  or  petrifaction*.  It  occurs  near  Warminster, 
Shakespeare's  Cliff,  DoTcr;  Flamborough  Head,  York- 
shire ;  county  of  Antrim,  Ireland.  The  red  raricties 
occur  in  Lincolnshire  and  Yorkshire. 

S.  Soft  Chalk,  or  Uftfier  Chalk,— is  the  common 
chalk  of  mineralogists,  which  is  soft  enough  to  mark 
with.  It  contains  abundance  of  flint,  in  the  form  of 
tuberose,  roundi&h,  and  OToidal  masses,  either  irregu* 
larly  distributed  in  the  mass,  or  disposed  in  horizontal 
layers;  the  flint  is  somciimcs  also  arranged  in  beds, 
which  occasionally  extend,  without  interruption,  for 
more  than  a  mile ;  ami,  in  other  cases,  veins  of  flint  tra- 
verse the  chalk  in  all  directions.  The  flinty  masses  are 
sometimes  hollow  in  the  centre,  and  the  walls  of  the 
cavities  lined  with  crystals  of  common  quartz.  The 
petrifactions  found  in  the  chalk  and  flint  arc  belcmnites, 
cchinites,  alcyonites,  spongites,  ostracites,  pcctinites, 
terebratulites,  ammonites,  plagiostomites,  milleporites, 
fcc;  also  teeth  and  palates  of  fishes  of  the  shark  tribe. 
At  the  hill  of  St.  Pierre,  near  to  Maestrich,  the  remains 
of  a  species  of  monitor  hare  been  found  in  a  kind  of  chalk. 

Both  the  hard  and  soft  chnlks  occur  stratified  :  the 
strata  are  generally  horizontal ;  sometimes  inclined  at  a 
considerable  angle,  or  even  perpendicular ;  and  there 
are  instances,  as  in  the  Isle  of  Wight,  of  perpendicular 
strata  meeting  with  horizontal,  and  also  of  horizontal, 
or  slightly  inclined  strata  resting  on  vertical  strata. 
Metalliferous  minerals  occur  rarely  in  this  formation, 
and  almost  the  only  species  hitherto  met  with  is  iron 
pyrites,  which  is  sparingly  disseminated  through  the 
chalk. 

Geognotiic  tituation^h  rests  upon  the  third  sand- 
stone formation. 

Geographic  tituation. — Chalk  does  not  occur  anjr 
where  in  Scotland,  but  in  England  it  forms  extensive 
tracts  of  country,  and  has  been  traced  from  near  Sid- 
mouth  in  Devonshire  to  Filey  Bay  in  Yorkshire.  It  also 
occurs  in  Ireland,  as  in  the  county  of  Antrim.  Chalk 
forms  a  considerable  portion  of  the  north  of  France  ;  it 
also  occurs  nn  the  shores  of  the  Baltic,  in  the  Danish 
islands,  in  Holstcin,  Mecklenburg,  and  Pomerania;  it 
constitutes  the  principal  rock  formation  in  Poland  and 
in  southern  Russia ;  and  has  been  found  in  the  Crimea. 
The  following  are  descriptions  of  some  chalk  districts  in 
England,  as  given  by  Mr.  Phillips  from  the  Geological 
Tranaactioni. 

"  The  chalk  cliff's  between  Deal  and  Folkstonc  are  ex- 
tremely interesting.  A  short  distance  on  the  west  of 
Deal,  the  chalk,  with  numerous  flints,  rises  fiom  be- 
neath alluvial  sand,  and  continues  to  rise,  constituting 
the  whole  cliff'  for  about  five  miles ;  namely,  as  far  as 
St  Margaret's  Bay,  where  the  summit  is  about  150  feet 
above  the  sea.  West  of  that  place  its  rise  is  gradual  as 
far  as  the  ells'  above  which  Dover  Castle  siatirls ;  and 
the  greater  part  of  it,  beneath  the  castle,  consists  of  the 
chulk  with  numerous  flints;  but  the  lower  p.irt  of  the 
bed  is  full  of  organic  remains;  of  sponges  and  cchinites, 
8tc.  of  wliich  the  traces  are  visible  on  the  surface  of  the 
cliff,  pi  ojecting  from  it  in  the  form  of  knob-t,  of  a  colour 
somcwaat  .liirkcr  than  the  chalk  itself.  The  brHs  of 
flint  beiwceii  Deal  and  St.  Margaret's  Bay  are  numer- 


ous and  thin  ;  but  between  the  latter  place  and  Dover 
they  increase  in  thickness ;  and  the  fliuts  are  not  nodu- 
lar, but  form  beds  of  irregular  thickness,  with  occasional 
cttviiics.  The  lower  part  of  the  clifT,  beneath  the  caslie, 
consists  of  chalk  toilh  fexa  Jiinti,  in  which  lie  some  beds 
of  soft  clialk-marl,  which,  as  it  falls  away  by  exposure, 
leaves  crevices,  by  which  the  straiiiication  is  easily, 
traced.  These  crevices  rise  from  the  beach,  mid-way 
between  St.  Margaret's  and  Dover,  are  visible  beneath 
the  castle  about  one-third  of  the  way  up  the  cliff*:  arc 
again  seen  in  the  cliff*  at  the  back  of  the  town  at  a  higher 
elevation,  and  again  near  the  summit  of  Shakespeare's 
cliff  on  the  west  of  Dover:  proving  the  regular  stratifi- 
cation of  the  chalk,  and  its  gentle  dip.  The  low  cliff 
commencing  on  the  west  of  Dover,  consists  of  a  stratum 
of  chalk,  containing  numerous  beds  of  sponges,  and 
other  organic  remains,  but  no  flints;  this  bed  forms  Ihc 
great  body  of  Shakespeare's  cliff,  from  the  base,  to 
where  it  underlies  the  chalk  with  few  flints  near  the 
summit,  and  continues  to  rise  five  miles  westward,  until, 
near  Folkstonc,  where  the  cliff  is  550  feet  high,  it  forma 
the  greater  part  of  the  upper  half.  Immed»aiely  at  the 
foot  of  Shakespeare's  cliff,  a  new  stratum  rises  from  the 
beach,  consisting  of  chalk,  also  without  flints,  containing 
few  organic  remains,  and  above  50  feel  thick ;  it  is  separa- 
ted from  the  superincumbent  bed  by  a  bed  of  marl,  which 
may  be  seen  with  little  interruption  for  five  miles.  A  little 
on  the  west  of  Shakespeare's  cliff,  the  grey  chalk  rises, 
and  may  be  traced  to  where  the  high  cliff  terminates 
above  Folkstonc.  This  chalk  is  of  a  grey  colour,  is 
softer  than  common  chalk,  contains  some  alumina,  and 
ihc  same  kind  of  organic  remains  as  are  commonly  found 
in  chalk,  and  seme  thin  beds  of  sandstone,  but  no  flints. 
But  it  is  impossible  to  discover  the  thickness  of  this 
body,  for  though  the  cliff  near  Folkstonc  is  550  feet 
high,  a  most  enormous  and  picturesque  ruin  covers  its 
base.  It  is,  however;  probable  that  the  chalk  there  rests 
upon  a  bed  of  blue  marl,  and  that  the  giving  way  of  this 
stratum  has  been  the  cause  of  the  ruin.  The  marl  is 
seen  lying  on  the  green  sand  at  Copt  Point  near  Folk- 
stonc, and  at  places  between  that  point  and  the  chalk- 
hills.  In  the  cliffs  cast  and  west  of  Dover,  therefore,  we 
have  all  the  members  of  the  chalk  formation,  except  the 
maris;  which,  in  the  Isle  of  Wight,  lie  above  and  below 
the  chalk  properly  so  called." 

The  chalk  of  Cambridgeshire  is  described  as  consist- 
ing of  two  varieties;  the  ufifier,  containing  the  common 
black  flint  in  abundance,  and  the  lover  or  grey  chalk, 
which  cuniain  little  or  noiic.  If  a  lute  be  drawn  from 
Hoyston  by  Bulsham  to  Newmarket,  it  will  pretty  exactly 
define  the  Imiits  ot  both  varieties;  the  hills  to  the  east- 
ward of  it  being  composed  of  the  upper  bods,  while  those 
to  the  west  consist  of  the  lower  or  grey  chalk,  which 
composes  by  far  the  greatest  part  of  the  iiilis  of  Cam* 
btidgeshirc.  It  is  considerably  harder  than  comTnon 
chalk,  and  its  colour  is  usually  some  shade  of  grey.  Its 
provincial  ttamc  is  clunch,  and  it  yields  the  best  lime. 
Some  of  the  beds  aic  hatd  enough  to  serve  the  purpose 
of  l)uilding  stone.  It  also  endures  the  fire  well ;  ami  ia 
iiscil,  like  iliat  of  R\egaie  and  Medtham  in  Surrey,  for 
tlie  backs  of  grates.  In  the  northern  extremity  of  the 
Caiiibridgcshiri*  hills,  the  chalk  appears  to  rest  upon  an 
cx'.ensive  bed  of  blue  clay,  termed  gauU  ;  but  there  is 
iKi  decisive  line  of  separation  between  them ;  ihcy  are 
considered  to  pass  inioeach  other  by  dcgrccs,thr  lower 
beds  of  the  grey  rhalk  becoming  more  sandy,  and 
assuming  gradually  the  nature  of  an  argillaceous  loam. 
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Is  the  iraidt  of  LinMlDsliifei  tb*  chalk  bM  tvo  colours, 
red  and  vhlu^  each  lying  m  rcgvhr  iinrt«t  tli«  twi  ba> 

iag  generaltjr  andermost ;  in  the  white,  Mcmt  of  flmt 

•re  frequently  met  with  from  two  to  six  inchf .  il  i:!<.. 
The  chalk  reita  upon  a  coarse  brown  pebbly>sand,  nrith- 
out  orgmkb  rencintt  coMntin;  of  qncrts'  ind  ozlda  of 

V.  Fi/ih  Secondary  Limeatone. 

Thil  formMion  la  one  of  the  membera  of  the  series 
above  clMlki  md  wiU  b«  included  in  tta«  doacriptioD  of 
tb«  Faria  fiannatioii. 

m.  Seandary  OyfiHim. 

Floetz  Gyp».~  WVrnrr. 
Secondary  V> y psu ir. .-~-Jmmeton. 

There  arc  two  principal  foi  nations  of  this  rock;  one 
is  associaiei!  wiUi  il>e  rotks  of  the  varlct!;atccl  or  new  red 
sandstone,  and  the  other  is  a  member  of  the  series  abore 
chalk)  or  what  ia  called  the  Pari*  for  (nation. 

I .  Fin*  Stemtdtr^  <?fA«">h  fBcAidlliyr  . 

Enter  and  Zweitcr  Fitttx  Ojjph  and  Stebkialsgeblrge. 

Werner. 

Cl«nw/m^It  occura  granular,  foliated,  fibrotta,  com- 
pact, in  crystals  (aelciute,)  and  aometlmes  anhydrous. 
Its  principal  colours  are  white  snd  grey,  seldom  red  or 

browniiili.  It  occasionally  contains  imljcddcd  crystals 
of  difTtrciit  kinds,  stich  o»  quart/.,  l>oracitc,  arrn^oiiiic, 
and  bulpliur  ;  ancl  sometimes  disseminated,  and  imbed- 
ded masses  of  clay,  marl,  sandstune,  li[xit:&iune,  sulphur, 
and  salt. 

SuhmOaau  bedt. — Il  contaiaabcdaof  piarli  cUyi  Ume- 
stone,  aandstone,  sulphur,  and  salt.  These  bcda  of  aalt 

afibrtl  the  niii>cr;tl  salt  of  coiTiiricrrr,  and  arc  worked  In 
the  salt  mines  of  Cheshire,  Austria,  atiU  Polatitl. 

Sn-uciurc. —  Il  is  cither  distinctly  strati6ed,  or  is  dis- 
posed in  short  but  thick  and  unstratificd  beds.  Caveat 
varying  ID  magnitude  from  a  few  yards  to  maojr  fatbonaa 
in  extent,  occur  in  it)  and  of  these  there  are  atriking 
examples  in  Thuringia,  and  in  other  eoontriea.  ft  is 
coiijociuied  that  they  one  tlieir  origin  to  roaasf^  nf  •^-ilt 
which  they  loimerly  contained,  and  which  have  been 
rciiNj.cv!  in  the  course  ol  Liv'rjs  \>y  the  action  of  subter- 
raoeati  waters.  The  magnitude  uf  these  cavca  ia  further 
tBcrcaaed  by  the  action  of  percolating  water  traversing 
the  gypaain  ilaeii  Frequently  the  roofa  of  the  caves 
yield  and  Ml  in,  and  thna  hellewt,  often  fonneUahaped, 
•re  formed  in  the  surface  of  the  country. 

PftrifactUttu^li  rarely  contains  petrifactions;  and 
r  f  I  icsi  ,  species  of  the  follo^v  i  ,  cncra  have  been  met 
with:  viz.  madreporhes,  ammoiuies,  tellenites,  and 
bnmcbea  and  trunks  of  trees  variooaly  Mtuminued. 

GMifiMsifc  ArtMUlMi.— It  ia  contained  ivi  or  reKa  updo 
the  new  red  or  variegated  aanditone. 

Oe^ntfMe  SttuatieH.—lt  occurs  but  in  small  qtianii- 
tiea  in  Scotland,  whereas  in  England  it  is  abundant  in 
•tnao  diatrlci8»  as  in  Cheihire,  Worceaterahire,  kc. 

3.  Seetmi  Stetndary  Gyfuum. 

Thia  fornatioo  ooeura  along  whh  the  rockt  of  the 
Faiia  teomlent  and  iriU  be  deaerlbad  under  ttat  bead. 

IV.  SKMMfcry  er  JXarx  >V(||t>J>efAt. 

Unci^  r  l  is  division  we  indndet  aa  a  aaatter  of  cenTC* 
Vol.  Xlll.  Pakt  U. 


nieoce,  the  secondary  trap  sand  porpbyrtos.  We  ihaU 
first  describe  the  traps,  and  next  the  porpbyxtea. 

9 

FIcetz  Trap. —  Werner. 

The  rocks  of  this  series  arc  compounds  oi  uugilc  and 
felspar,  with  occasional  interniixlu res  of  hornblende. 
The  foUowiug  are  the  diSTsreal  kinds  of  these  rocks, 
viz.  1.  Greeeeiooe;  %.  Anaygdaleid }  S.  Wackei  4.  Be* 
salt  i  and  <.  Trap  lufiT. 

i.  Grceaatoine«>^amneii. 
Gittnsieio. — Wemtr, 

Com/ioiUion. — Is  a  granular  a^grc^ate  rock  of  augitc 
and  felspar.  The  felspar  is  somtiinics  red,  but  more 
frequently  of  grey  colour,  and  the  augite  is  aimoat  il- 
waye  blackiih-grcen.  it  variea  Irom  rather  coarae  (Ta> 
nular  to  the  compact,  when  the  oencreiiona  are  only 
discernible  by  means  of  their  glinumering,  and  then  Iho 
mass  has  much  of  the  basaltic  character. 

Imbedded  MintrraUy—Thtte  are  augite,  basaltic  horn* 
blende,  felspar,  calcareous  spar,  diallage,  and  iron  py- 
rites. In  the  true  porphyritic  greenstone,  as  that  oT 
Arthur  Seat,  the  imbedded  crystals  are  of  felspar. 

Srtwrftirr.— It  la  sometime*  amygdaloidal,  and  the 
amvi'tialtjidal  portions  are  of  zeolite,  calcareous  spar,  or 
quartz.  I'rcqucnlly  it  is  disposed  in  coluinns  or  pil- 
lars, and  these  are  again  composed  of  giuhular  and 
concentric  lamellar  concretions,  homciimes  the  whole 
maaa  of  the  bed  is  arranged  into  bells  or  globular  con- 
cretitms,  or  is  disposed  in  tabular  concretiona.  The 
beds  vary  in  thickness  from  a  few  inches  to  many  ft- 
ibomst  and  in  the  thicker  beda  atratiAcation  ia  diaeem* 
ibie. 

Cotemfioraneou0  Feint.— Vtrj  often  beds  of  secondary 
greenstone  include  veins  of  various  descriptions,  that 
appear  to  be  of  colemporaneous  formaiioo  with  the 
rock.  The  fiaUowiog  eoumeratioo  containa  a  few  of  the 
veins  aact  with  is  the  locoadary  greanalonaa  of  Seot- 
landt 

I.  Calcareous  spar.  9.  Caleareotu  spar  and  quartz ; 
the  quartz  sometimes  in  the  form  of  amethyst  or  rock- 
crystal,  but  more  frequently  as  common  quarts.  3.  Cal- 
careous spar,  common  quartz,  and  c^lci'lc iiy.  4.  Cal- 
careous spar,  heavy  spar,  and  quanz.  5.  Calcareous 
spar,  and  heavy  apar«  snth  glance  coel.  6.  Calcareous 
apar*  beavr  apart  and  brown  hematite;  7.  Quanx,  with 
red  hematite  and  iroo  glance.  9.  Cateareous  apar,  brown 
spar,  ^ni!  -iiiarry  iron.  9.  ('alcnri;nus  spar,  heavy  spar, 
pictiui'.c,  und  zeolite,  to.  1-eispar,  either  grey  or  red. 
11.  Iron  pyriiea.  II.  Rod  oobaU.  is.  Tallow  copper 
pyrites. 

P<lfyb<lfcn»,^Fos8il  organic  remains  are  of  rare  oc- 
cnrrence  in  ll»p  rocka.  Petrified  abella  have  been 
fbond  in  greenstone,  and  also  In  that  slaty  rock  (slaty 

compact  ielspar)  frequently  associated  with  it. 

Geogrnintie  Situaiion. — Occurs  in  beds,  imbedded 
masses,  and  veins,  in  the  old  red  sandstone,  coal  forma- 
tion, variegated  sandstone,  and  in  various  secondary 
limestones.  Veins  occur  in  primitive  snd  transition  di^ 
uicu.  It  ia  occaahinaUy  aaaodated  wkh  a  arcentfafy 
aimfrr. 

GeograftJue  Situation. — It  is  a  very  abundant  rock  in 
the  sandstone  and  coal  districts  of  Scotland,  and  is  not 
unfrecjucnt  in  matiy  primitive  and  transition  tracts  siso 
in  this  country.  Veins  of  it  traverse  the  cool  ibrma- 
liMiain  Ihennrth  of  England,  and  altbongb  met  idtbin 
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other  ptrtB  of  England,  it  bf  no  mmm  so  tHuudtat 
there  n  hi  Scotland. 

3.  Amygdaloid.— /«iiiNeii. 
Mraddtteiit^H^cnMr. 

Charaetert. — ^This  rock  has  a  basis  or  jp-ound  inclu* 
dini;  emygdaloidal  porlioo>  of  various  minerals.  The 
bRN«  or  ground  is  gcneralfy  an  intimate  combination  of 
ftUglM  and  fiBitptr  in  a  very  imperfc%Uj  crjrauUiud 
■rate.  Its  coloar  is  rre<|ucntly  green;  aometlmea  red* 
dish  when  much  iron-shot  ;  or  nearly  black  wtien  the 
predomiiiatin)^  material  is  auj^itc.  The  amyKtlaloidsl 
masses  vary  in  tlicir  nature  ;  some  arc  culcarcovis  spar, 
or  brown  spar,  or  heavy  -^pfir,  »h»le  others  arc  greeo 
earth,  qunrtz,  steatite,  v  ;it  ornargc. 

Imbedded  iUbeni/t.— >Beude«  ainfgdaloidal  masses, 
the  rock  amnetifnea  contahia  crysttli  of  felspar,  augite, 
or  hornblende,  thus  affording  examples  of  the  union  of 
the  ainy^^daloidal  and  porphyritic  structures. 

Strueture. — It  occurs  in  columnar,  globular,  and  also 
in  ta'jular  diliiinrt  concretions;  and  occasioDaliy  it  is  im- 
pcrh-ctly  stratified. 

GeQgtwuie  SUuati9m.^li  generallf  oecttra  in  moiiii- 
tam  maaaea  or  bedai  and  aometlmea  in  velnai  nod  jwin* 
cipatly  associated  with  Mcka  of  the  aandiMoe  and  mat- 

stone  series. 

Geogratihk  Situation — Tt  is  an  abundant  rock  in  the 
soutJi  and  middle  divisions  of  Scotlaod,  both  on  the 
Biahiland  and  among  the  islandi»  aa  hi  Arcra»  MuUi 
Rnm,  £iggi  Canna,  and  Skjre. 

3.  Wachej— Jbaieaan. 

C/»arac:er.t — Ttri*  rock  has  generally  a  grccnish-grcy 
colour ;  less  frequently  it  is  reddish,  or  of  a  brown  or 
blackish  cast.  The  fracture  surface  ia  dtiU,  or  onlj 
faintly  ^immeringt  wid  the  fnctare  ia  efeD,or  flat  con- 
choldai.  It  ia  opnqtw,  and  more  or  Icaa  ahinbw  in  the 
atreak ;  soft ;  sectile  i  ciiily  fiingible{  and  apeeific  grti- 

vity  about  2.8. 

(''jf^tyisiii-jn. — It  appears  to  be  a  very  intimate  COID* 
biirdiiui)  bf  earthy  augite  atiU  earthy  felspar. 

Structure. — Sometimes  occurs  \t\  globular  and  imper- 
fect columnar  concretiooa,  and  occaaiooalljr  U  baa  the 
amygdalwdal  atmctuie. 

Ceefnoafle  Anuflon.— Tt  occora  in  beda,  imbedded 
masiea,  and  in  Telns  in  sandstone  and  limestone. 

Geographic  SUvaiir^n. — It  occurs  alunj^  with  amygda- 
loid  and  greenstone  in  our  coal>heids  in  different  parts 
of  Scoiliind,  and  also  in  the  new  red  sandttflM) ud aono 
other  secondary  furniation?. 

4.  Basalt,  JameaoH. 
Baatll,  Werner. 

Cfiaracirrs^lli  colours  arc  generally  greyish,  of 
greenisb>black,  and  rarely  inclines  to  grey.  Internally 
it  is  dull  or  feebly  glimmering.  The  fracture  in  the 
coarser  varieties  is  large,  or  amall-grained  uneven;  of 
the  more  crystalline  varietiea,  even  inclining  to  large  and 
flat  conchndali  and  eeldom  to  splintery.  It  is  opaque, 
or  feebly  transhieeht  on  the  edge;).  It  yields  a  pale 
grcy-colourec!  .st:e;\k.  It  is  semi-hard,  botdcrinj;  on 
hard.  It  is  rather  hii'.tle,  aiirl  is  difBcultly  IVangible. 
Specific  gravity  —  3  03. 

Structure— \^  or  curs  in  distinct  concretiona  of  tari- 
ous  descriptions.  They  are  generally  columnary  vary- 
ing from  a  few  iochea  to  aome  bthomaj  CTcn  to  tip- 


wards  of  100  feet  in  lengtlt ;  the  number  of  sides  varies 
from  three  to  nine,  and  of  theac  the  ntne^ided  are  tho 
isreat  t  they  are  atrdgbt,  carved,  and  ehher  pataliel  or 

diverging;  sometimes  they  arc  articulated,  and  the 
joints  have  concave  and  convex  faces.  In  mountains, 
these  concretions  are  mllcrtcd  in'o  large  groups,  and 
many  of  these  groups  or  colossal  concretions  form  a  hill 
or  mountain.  Sometimes  it  occurs  in  tabular,  some- 
times  in  globular  concretions ;  these  latter  are  froquent* 
ly  GoaitMwed  of  concentric  lamellar  eooeretiona,  or  of 
cotumaar concretiona  radiating  from  a  centre.  Some  va- 
rietlea  are  compoeed  of  large,  coarse,  and  fine  granular 
concretions. 

Theic  is  sometimes  a  tendency  to  Stratification,  and 
variciics  orct.r  wiih  the  aroygdaMdai,  and  also  with 
the  porphyntic  structures. 

Imhcddtd  Attncralt.— The  most  frequent  imbedded 
mineraia  are  olivine  and  augite ;  beaidea  theae^  grdaa 
and  cryatala  of  felspar,  and  also  of  basaltic  hornMemle, 
calcareous  spar,  and  rnagnctic  iron  ore,  are  met  with. 

/Jfcc.m/.'c«i,'jiifi.— Suuie  varieties  arc  easily  dccompos* 
cd,  paiticularly  those  that  incline  to  wacke  and  amyg- 
daloid, while  others  long  resist  the  action  or  the  atmoa* 
phare.  The  earth  formed  by  their  decomposition  ima 
a  greaay  fed,  and  the  great  fruitfuhieaa  of  basalt  conn* 
triea  ia  owing  to  thia  baaaltk  earth.  Sometlmea  the 
imbedded  mineraia  decompose,  at  length  fall  out,  and 
thus  leave  the  basalt  with  a  vesicular  structure.  Olivine 
is  one  of  the  most  easily  decomposable  of  the  simple 
mineriib  oact  with  id  ba&ah,  being  even  more  easily 
broken  down  by  the  influence  of  the  weather  than  cal- 
careoua  ajpar ;  on  the  contrary,  we  often  find  augite  and 
homhlendB  ttnehanged,  after  the  baialt  haa  been  reduced 
to  a  clayey  maaa. 

J^ormt.-^'tt  oeeurs  frequently  in  the  form  of  mountain 
caps,  havinjj  tabular  or  conical  forms  ;  or  it  is  distri- 
buted in  louE^  r;(lp;cs,  or  in  scal.irlike  cliffs  and  terraces. 

(•eo^^notlic  and     m^rafihic  SiluaHorts  It  occurs  in 

beds,  imbeddcil  masses,  and  vcitis,  in  sandstone  and 
limeBtono  fermatiooa  in  Scotland,  Englandi  and  Ireland. 

S.  Trap-loir,  JSmcaen. 
Trap-tuir,  fTenur, 

Com/i otiAoR *»Tbis  rock  has  a  conglomcritnl  struc- 
ture, and  therefore  has  a  basis  or  ground,  with  imbed- 
ded masaea  of  various  forms  and  sizes.  Tiic  i^i  ouiid  or 
basis  varies  in  its  nature ;  sometimes  it  is  wacke  or 
greenstone,  or  it  inclines  to  basalt  or  amygdaloid.  The 
imbedded  masses,  which  are  of  vartous  roundish  and 
iDdatamiinate  angular  forms,  are  of  wacke,  amygdalcddt 
greeoatone,  and  baaalt ;  and  intermixed  with  these  are 
aometimea  maaaea  of  aandstone,  limeatone,  slate  clay, 
bituminous  shale,  and  jasper.  The  masses  vaiy  in  sise, 
from  tluit  of  a  pea,  to  several  yards,  or  cvcit  r.iilioms,  in 
lctii,'tli.  hread'li,  .iiui  thicknei^. 

Pctri/ttctiont.'—li  sometimes  contains  trunks  and 
braitchea  of  treea,  more  or  less  bituminizcd. 

Strueture^^t  occura  in  beda,  which  are  from  a  few 
inches  to  many  fathoms  in  thickness  ;  l«  ■ametinies  dis- 
tinctly str;itifi<;t!,  and  occisionally  it  is  ilisprisrd  in  rIo- 
bular  ilisiiiict  conci-eiions,  the  balls  varying  frum  a  few 
inches  to  several  feet  in  diaawtN*,  and  alao  in  ciduraDar 
concretions. 

Geognoitic  Situation. — It  occurs  in  imbedded  mtaaca, 
beds  and  veins,  ahmg  with  the  other  rocka  of  the  ae- 
condary  trap  scrtea  already  aoumeratedL 

Oeogn^Mc  SUuaOui.'^A  coaddiatable  portion  of  Ar» 
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ihur  Seat  is  composed  of  this  rock ;  it  abounds  h  mmf 
«f  oar  r«d  wMhMone  and  coal  dittrieiat  *ni  is  wttf  Im* 

IHSBtly  net  whh  Among  the  HdwMe%  u  Is  Canns  nd 

B<      Secondary  Porphyry,  Jametan. 

Floelz  Porphir,  German  Miner al6gitt$. 

The  saeoBdsr^  porpfayries  are  oovpoaed  of  feispsr  in 
wnonsiuitss  of  afgi«g«lion»  bocnsunet  and  pitch  stone, 
with  intmnnixed  graJm  and  crjrttals  of  felspar,  qaartz, 
■od  other  minerals. 

The  follovfing  arc  ti>c  rocks,  arranged  uader  ibis 
bead : 

1.  Clajstone.  3.  Claystone  irarphyry.  3.  Felspar. 
4.  FeUpsr  porphyry.  5.  c:iini(stone.  6.  Homstone 
porphTcy,  f,  Pitchatone.   8.  Fitcbttone  porpbyry. 

1.  CUf«toiMi»  /cMesSM. 
Tfaoittteia,  Wttner. 

This  rock,  which  is  described  in  p.  46^,  appears  to 
be  felspar  in  a  comparatively  loose  state  of  aggregation. 
It  is  sometimes  conglomerated,  and  then  is  named  clay- 
stoM  taff.  It  it  disposed  in  bed*  aiKl  veios  in  luid- 
stone  diftHctSi  snd  in  oosi'Getds,  iMtli  In  Esflsod  snd 
Sco'land  Ii  is  always  an  accompsoier  of  tOCKS  of  tho 
secondary  porphyry  formation. 

3.  Claystone  Porpbyry,  Jametcn. 
Tbonstein  Porphir,  Wtmar, 

Ces^eattfeit,!— This  porpbyry,  as  its  nsmo  intimates, 
has  a  basis  of  claystone,  in  wtueh  Imbedded  crystals  of 

felspar  are  contained. 

.S7ruc/«re.— It  occurs  in  columnar,  tabtJlai  ,  atul  \(\q- 
bular  di.stinct  concretions;  is  sometimes  cun^jlomeratcd, 
rarely  vesicular,  and  occasionally  imperfectly  stratified. 

Imbedded  AlSnrra/*.— These  are  felspar,  quartz,  cither 
ill  fpmuis  or  in  doable  «)x«sided  pynmida,  mica,  sugiie, 
bornbiende,  snd  Iron  pyrites. 

Pr(ryiic/{on«.— -Trunks,  branches,  and  twig?  of  trees, 
occur  imbedded  in  this  rock,  and  these  arc  generally 
penetrated  or  petrified  with  wood-slnnc". 

Geognoatic  Situathn. — It  occurs  its  imbedded  nia'.srs, 
beds  and  veins,  in  secondary  sandstone  and  lime  :  ;  i 
districts,  and  is  sometimes  associated  with  the  secondary 
trsp-Toclts. 

Qf graphic  SUuathtL-~Tht  PeatlaiMl  ind  Oehil  hills, 
near  Edinburgh,  contain  abundance  of  secondary  por- 
phyry, and  the  same  is  the  case  in  sonic  districts  in  the 
south  a.'id  north  of  Scotland,  and  also  in  England  and 
IrchMul.     It  is  a  Ircrjiicnt  rOCk  lb  SimiUr  SltlMtMlBS  OD 

the  continent  of  Europe. 

3.  Felspar,  Jameaon. 

This  mineral  occurs  as  s  mountain  rocic,  witli  red  or 
grey  colours,  and  dtber  very  mintttsly  lUleteili  or  in  a 

compact  state. 

Gfofrnotlic  and  Geogrtifthic  Situationn. — It  occui^ 
along  with  porphyry  and  claystone,  in  the  PentUnds 
sod  OcUhi  aho  in  Arran,  and  in  several  places  on 
On  east  coast  of  Seotbtod,  aaaociatcd  with  old  red  ssnd- 

4.  Felspar  Porphyry,  JamtMin. 

Fclspath  Porphir,  Werner. 

This  roclt  differs  from  the  precedingrin  sivsys  coo- 
biiidng  imbedded  fptSm  Md  crystals  of  felspar. 


Geognotticand  Geografihie  SUuatkm* — It  occurs  along 
with  clay-atone  porpbyrvi  and  other  roclts  of  this  so> 
rles»  in  the  Pentlands  ana  Ochiis,  and  in  other  paru  of 
Sootlsnd. 

S.  Cliaksttme  Porphyry,  or  Porphyry-slale,  Jameam. 
Klingstein  Porphir,  Werner. 
Pbonolitli,  Daubuiutm. 

This  rock  lias  a  hoMs  of  that  kind  of  felspsr  oanad 
clinkstone,  with  imbedded  crystslsof  felspar,  whence  it 

is  named  clinkstone-porphyry,  or  porphyry-slate,  from 
its  slaty  structuic.  The  colour  of  the  basi!>i»  greenish, 
yellowish,  smoke,  bluish,  or  ash-grey;  sometimes,  also, 
blackish'gret^ii  i  and  when  niuCh  impregnated  with  iron, 
liver-brown  and  reddish-brown.  Sometimes  several  co- 
lours occur  in  the  same  mass,  and  it  is  occasionally 
marked  with  greyish-eoloured  spots,  and  frequently 
sliows  dendritic  deliacstlMis  on  its  surface.  Its  fracture 
is  splintery  in  the  small,  bnt  siaty-in  the  large.  Hard- 
ness same  as  that  of  felspar.  It  is  more  or  less  trans- 
lucent on  the  edges,  and  some  varittics  are  opatpic. 

Imbedded  Mitii  rali  . — Besides  the  imbedded  grains  and 
crystals  of  felspar,  It  also  occaaiooally  containa  crysuls 
of  augite  and  basaltic  hornblende,  seoiile  in  dmay  cavi« 
tieSf  and  very  seldom  qnarla,  esteareona  spari  iron-py- 
rites, snd  iron-sand.   It  is  sometimes  vesicalar. 

Struciurr.—h  is  frequently  arnmged  in  columns  and 

tables,  likt-  iliose  of  basalt. 

Decom/icitition. — It  long  resists  the  action  of  the  wea- 
ther, but  in  course  of  time  it  becomes  covered  with  a 
thin  crust,  which  has  usually  a  grtyish.white  colour  in 
the  pure,  bat  of  a  reddish  oolour  in  the  iron-shot  vatie- 
ties. 

Formt. — Like  basalt,  it  frequently  forms  conical  and 
tabular  hills,  and  exhibits  numerous  striking  and  rug- 
ged cliffs. 

Geognoaiic  Situation.— \t  occurs  in  imbedded  masses, 
bed>,  ami  veins,  in  red  sandstone*  In  the  coalFlbroiation, 
and  also  in  secondary  limestone. 

Gecgraphie  SUuatten.—'li.  is  a  frequent  rock  in  the 
islanda  of  Arran  and  Lamlash  in  the  Frith  of  Clyde ; 
is  met  with  b  Uk  Girleton  hills  near  Haddington,  North. 
v>:  V ick  Lav, Trapiain  Law, and  Braid Hills,near  Edin- 
bur^h, 

6.  JSIbravmir  PufiAffty. 

Homstcin  Porphir.— Prcmn*. 

This  porphyry  occurs  in  imbedded  m  i  i-s,  beds,  and 
veins,  along  with  clay-stone  porphyry,  and  in  similar 
sitaaiiens,  both  geognoBliGaily  and  goograpbically. 

Pechstein.— -  Werner. 

This  rock,  of  which  a  description  is  given  in  the 
oryctognostic  part  of  this  article,  occurs  .in  considcnblo 
abiomdance  in  the  form  of  beds  and  veins  in  red  sand* 
stone,  in  Arran,  snd  other  districts  in  Scotland. 

8.  PUelMoiu  Porphyry. 

Pecbslein  P«fphir.ii— Ifrmrr. 

This  rock,  which  has  a  base  or  ground  of  r  recti  or 
black  pitchstone,  always  contains  imbedded  grains  simI 
crystals  of  felspar,  which  is  generally  the  glas^  kind. 

Struttun^lt.  oecors  in  globular,  colnmnar,  and  la* 
bolar  concretions. 

SM9 
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Imbedded  MineraU^BuMm  feliptr,  it  WNBetinet 
contains  imbedded  ealeedony,  eomoMNi  quarts,  ealcire* 

•OS  «pai-,  and  alto  seolhe. 

(icot^noitic  Situaiion. — It  occurs  in  beds,  imbedded 
TT.asst-s  .ir.d  ve  ins,  iii  Tai  ioiis  secondary  trap  rocks,  also 
in  red  santlsitinc.  antl  in  secondary  limestone. 

Gcografthic  Siiuationi. — It  abounds  in  ihc  island  of 
Arran,  occurs  also  in  Lamlash,  and  is  met  witii  in  Mulli 
Eigg,  Sky,  and  other  parts  of  Scotland. 

V.  Formation*  above  Chalky  or  Parit  FarmmtiM, 

Terrain  Tertiaires.— -/)au6u<«»o«. 

Under  this  division,  we  include  all  the  different  se- 
COOdsiy  beds  which  arc  of  posterior  formation  to  chalk. 
th0f  sre  principally  marl,  clay,  asd  tand,  imerstratified 
whb  beds  of  Udacsione,  sandstone^  end  gypsum.  Tlie 
calj  metsttiftfoiw  tpincrals  they  contain  are,  inn  m* 
rites,  and  broirn  IronstoiK,  but  many  of  (hem  abeund  n 
ort^unic  remains.  This  set  of  rocks  appears  more  of  a 
local  nature  than  any  of  ihosc  hitherto  described.  The 
following  description  is  illuKTititrie  of  this  fenpatilNii  as 
it  occurs  around  Paris. 

GMff^/t/Ur  Ditiriiuiion. — It  extends  all  snwad  Psf 
riss  to  thA  north,  as  far  .<s  Seolis  and  Laon  $  to  the  ssstj 
Id Kbeims  and  Epemay  ;  to  the  south,  to  Orleans ;  and 
to  tlic  west,  to  Chartrcs  and  Mantes.  It  may  he  consi- 
tlcicd  as  conjposed  of  seven  systems  of  beds,  viz. 

1.  Plastic  clay  with  sand. 

2.  Coarse  limestone,  or  limestone  with  ccrites,  and 
accompanying  sand  and  landalMie, 

3.  Siliceona  UmcatOQe. 

4.  Gypsum  and  marl. 

5.  Marl. 

6.  Sand  and  Sandstone. 

7.  Fiesh-watcr  liniLsionc  ant!  mill-s'.one  or  buhr-stone, 
The  chalk  on  which  they  rest  presents  numerous 

inequalities,  in  and  over  which  these  beds  arc  arranged, 
and  generally  In  n  hoiiaoiMsl  or  alightlj  iDCltned  posi> 
tton. 

I.  Ptaatle  City  and  Smd. 

This  bcel,  wliitli  rests  iintncdiatuly  upon  the  chalk, 
coni>i»ts  ot  an  unctuous,  tenacious,  and  variou&ly  co- 
loured clay,  employed  1^  potters,  and  named  by  Brong- 
niart,  plastic  clay.  It  contaioa  little  chalki  but  ia  fre- 
quently tniennixed  whb  land,  particularly  towards  its 
upper  part ;  sometimes  this  sand  is  divided  into  two 
beds.  It  varies  in  thickness,  in  some  points  not  ex- 
ceeding a  few  inchcb,  in  others  being  many  bthMMSi  It 
contains  few  shciitt,  and  these  are  marine. 

3.  Coarte  Umettontf  with  Sand  and  Sandttoue. 

Above  this  clay  is  t  bed  principally  of  •  calcareous 

nature,  composed  of  an  altcmation  of  beds  of  course 
limestone,  marl,  and  siste-clay,  which  occur  alwit)!,  in 
the  ^:^me  otiltr,  over  an  extent  of  -5  lca^;llcs  of  coun- 
try. I  he  average  thickness  of  the  whole  together  ia 
about  90  feet. 

The  lower  beds  are  very  sandyt  and  often  cooiaio 
grains  of  a  green  matter,  resembling  that  foynd  in  tiio 
green  tand,  already  dsicribed  as  lying  under  tlM  chtlll 
fcrmatton,  and  abounds  on  marine  shells. 

In  till'  superior  heds,  there  are  layers  scretal  feet  thick, 
of  a  palcyfllow  liiiiisione,  whirh  is  pretty  hard,  aod  in 
large  grtiitis,  and  forms  the  piincipal  building-stone  at 

^sris.  Tbey  contain  great  abundance  of  petrU«ciioa% 


and  particularly  of  cerites,  and  are  covered  by  marly 
beds.  SiliceoM  prodoctions  oecor  principally  towards 
the  upper  pert  of  the  formatkm,  and  these  are  flint,  or 
flint  pasting  to  homsMne,  and  crystals  of  quanz.  In 
some  placet  the  siliceous  mstter  oecats  fn  considerable 
naiisst  s,  even  whole  htds.  sometimes  in  the  Torm  of  santi- 
sione,  which  abound  in  marine  shells,  and  occasionally 
also  contains  frssh^wsMr  shsll%  s«efa  «s  Ijiim^soad  cy- 
cloatomae. 

3.  SUiceotu  Limelone. 

Above  the  coarse  Hmestone  is  a  limestone  which  con- 
tains fresh- Water  shells.  It  is  stratified,  and  the  strata 
are  sometimes  toft  and  while,  sometimes  grey  and  com- 
pact, and  penetrated  with  silica,  in  all  directions  Some- 
times the  walla  of  cavities  and  fissures  are  lined  with 
caicedony  and  small  crystals  of  ouartt)  In  other  instan- 
ces the  sUlceons  matter  is  iarmed  into  nrnaea  of  vesiea» 
Isr  and  corroded  quartz,  named  hvkr  tur  mMttome,  which 
has  been  reijarded  as  the  skeleton  bo<Iy  of  a  siliceous 
limestone,  the  calcareous  portion  of  which  has  been  re- 
aaoved. 

The  gypwtna  fematioii  raau  «a  the  beds  just  de- 
scribed. It  cotttlats  of  an  sliemation  of  beds  of  gyp- 
sum and  mirl.  Wlicre  thickest,  as  at  Montmaru  c,  uear 
Pans,  it  is  divided  into  llircc  l>cds.  The  /owci;  ird  js 
cotnjiosed  of  thin  layers  of  i;v;jsum.  which  is  ofien  la- 
mellar, of  solid  calcareous  m^rt,  and  slaty  argillaceous 
roarl,  in  which  mtniliie  is  found ;  and  the  under  part 
of  this  bed  sometimes  cncloaea  marina  sheHa.  In  the 
aeewtd  M,  the  gypsum  is  in  great  qusatity,  bot  The 
marl  in  sm.ill  (quantity;  tio  shells  occur,  \nt\  pemfied 
fibhcs  arc  nut  witii.  The  ufi/icnncst  brd,  which  is  iho 
principal  one,  is  four  Iiim  s  tluc  ker  llum  the  ot!icis,  une! 
is  that  vvnicl)  is  quarried  on  account  ot  its  (;ypsum ; 
thin  beds  <d  in.iH  occur;  the  Kyp*u>n  is  sooMtimesdO 
feet  tbicK  j  it  is  nsturslly  divided  into  large  irregular 
prisms  liite  taanht  it  is  pure,  and  is  ^nular  fbUated ; 
the  lower  pan  often  contains  flini,  and  the  superior  part 
passes  into  marJ.  This  bed  is  particularly  distinKuish- 
ed  liy  the  millllUtdi-  (jf  hoties,  pjlliuularly  of  qiLidru- 
peds,  which  it  conuttis ;  and  U  uUo  contains  some  fr(  5h 
water  shells.  This  formation,  at  its  line  of  junction  with 
the  rock  of  limestone,  on  which  it  rests,  is  intermixed 
with  sod  paaaes  into  it. 

The  marls  that  rest  upon  the  gypsum,  and  whicli 
oAen  replace  i(,  arc  of  two  kinds;  one  is  of  the  same 
nature  as  that  which  alternates  M'ith  the  gypsum,  and 
contains  fresh  water  shells,  while  the  other  contains  ma- 
rine shells. 

The  first  are  in  general  white  and  cslcsreous ;  they 
contain  siliciiicd  trunks  of  the  palm  tree,  and  species  of 
lymiteus  and  planorbis.  .\huve  the&c  are  heds  of  argil- 
laceous marl,  which  are  sometimes  60  feet  thick  In 
these  beds,  balls  of  celestine  or  sulphat  of  strontiies  oc- 
cur. It  is  aueeeeded  by  aevcral  thin  beda,  and  tha 
whole  is  terminated  by  two  bads,  contaiiriiig  vait  abtn- 
danaa  of  nystaraL 

6-  Sand  and  Sandttene. 

Resting  upon  the  marls  w  hen  the  succesiion  of  beds 
is  complete,  tliere  is  a  i^reat  bed  compoaadof  Mild  and 
ssndatone,  sometimea  SOO  feet  thick. 
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The  sand  con&lsts  of  angular  particles  of  quartz,  mix- 
ed with  earthy  carbonate  of  lime,  and  fragments  of  shells  ; 
sometimes  it  is  quite  pure  and  thin  ;  it  is  used  for  mak- 
ing plate  Kiass.  There  arises  from  amongst  this  sand 
a  kind  of  sandstone,  which  is  Ubcd  in  puviiiK  the  streets 
of  Paris,  and  the  roads  in  its  vicinity.  It  is  composed 
of  tniiispjrent  shining  angular  particles  of  rock-cr)-stal 
inimedialely  connected  together,  or  without  any  basis  or 
cement.  Sometimes  the  particles  arc  so  loosely  aggre- 
gated, that  they  can  be  separated  by  the  simple  pressure 
of  the  linger,  while  in  other  cases  they  ate  so  closely 
aggiegalcd  as  to  pass  into  a  state  nearly  approacliing  to 
that  of  compact  c^uartz.  The  sandstone  or  quartz  is 
disposed  in  the  sand  in  various  w<tys;  sometimes  it  is 
in  large  or  small  imbedded  masses,  or  in  beds  sonieiimes 
several  fcil  thick,  and  extending  to  a  considerable  dis- 
tance. This  bed  of  sand  and  sandstone,  contains  few  ma- 
rine organic  remains,  and  those  that  do  occur  are  confined 
to  its  upper  pari,  where  it  is  intermixed  wiilt  a  calca- 
reous sand.  It  is  indeed  a  general  observation,  that 
animal  remains  occur  very  rarely  in  quaitzy  rucks,  but 
abundantly  in  those  of  a  calcareous  nature. 

Sometimes  the  sandstone  contains  cotem|>oraneous 
portions  of  flint,  homstonc,  flinty-slate,  and  thus  a  con- 
glomerate is  formed. 

7.  Frtth  IVatcr  Limrtlone,  with  MlUilone,  or  Buhrttone. 

There  frequently  rests  immediately  upon  the  preccd 
jog  sand  and  sandstone,  a  tliick  bed  consisting  of  layers 
<of  sand,  marl,  clay,  and  miiUtone.  The  mill  or  buhr- 
..stunc  is  quartz,  in  a  vesicular  and  corroded  form,  and 
,,tivt)ich  fuims  beds  sometimes  upwards  of  one  hundred 
i'eel  thick.  Its  vesicular  form  adapts  it  for  millsiones, 
and  hence  it  is  very  extensively  quuiried  for  this  pur- 
pose, and  exported  to  England  and  other  countries. 

Above  these  layers,  and  forming  the  uppeimost  por- 
tion of  the  scries  of  rucks  which  rests  upon  chalk,  is  a 
formation  of  limestone  diiTcrent  from  those  already  de- 
scribed, and  which  extends  to  very  considerable  dis- 
tances. It  is  highly  impregnated  with  quarizose  mal- 
-ler,  and  contains  abundance  of  fossil  shells,  which  are 
■aid  to  belong  to  the  division  oi  lavd  and  Jrtth  voattr 
,ahellt,  and  hence  this  limestone  has  been  named  ./rr«A 
Wter  limettone.  It  is  of  a  yellowish  white  colour, 
fracture  earthy  or  conchoidal,  varies  in  hardness  fiom 
that  of  compact  limestone  to  that  of  the  softer  marls. 
It  frequently  contains  flint  and  homstone,  and  also  beds 
or  the  vesicular  quartz,  or  buhrsione,  which,  in  gene- 
'  ral,  is  more  compact  than  that  found  in  the  preceding 
formation.  It  is  further  particularly  distinguished  by 
its  containing  numerous  irregular  cylindrical  cavities, 
and  by  the  animal  rcni.iins  it  contains,  resembling,  in 
characters,  the  genera  lyninxa,  planorbis,  cjclosiomai 
%o<i  helix  of  our  present  marshes.  ^    ,  •  -. 

Obtrrvationt  on  the  Pari*  Formation. 

This  remarkable  group  of  rocks  has  been  sometimes 
distinguished  into  four  divisions  or  beds,  according  to 
the  kind  and  distribution  of  the  organic  remains  it  con- 
tains. The  Jirti  or  loweit  bed  includes  the  plastic  clay, 
coarse  limestone  and  inferior  sandstone,  in  all  of  which 
the  organic  remains  are  said  to  be  entirely  marine.  The 
tecond  bed  contains  the  lower  siliceous  limestone,  and 
the  lower  gypsum  and  marls,  both  of  which  contain 
ecnrrt-ly  uny  other  petrifactions  than  those  of  l:ind  and 
fresl<  wAtcr  tininu.ls  ;  ai>d  hence  is  called  a  /reih  water 
/ormation.   The  third  bed  is  composed  of  the  superior 


marls,  sands,  tnd  sandstones,  and  tlw  few  petrifactions 
it  contains  are  of  marine  ahelh  Lastly,  the  fourth  bed 
is  a  great  /reth  water  formation. 

A  series  of  rocks,  possessing  many  of  the  characters 
of  those  around  Paris,  occurs  in  the  Isle  of  Wight, 
and  the  neighbouring  districts  in  the  south  of  Eng- 
land, and  has  been  well  described  and  illustrated  by  an 
excellent  man  and  good  observer,  Mr.  Webster  of  the 
Geological  Society  of  London.  Brudani  describes  rocks 
of  the  same  nature  as  occurring  in  Provence,  and  informs 
us  that  '.he  famous  quarries  of  Aix,  which  afford  so 
many  different  kinds  of  petrifitd  fishes,  are  situated  in  a 
marl  belonging  to  the  Paris  formation.  The  famous 
district  of  Oeningen  on  the  banks  of  the  L^tke  of  Con- 
stance, so  well  known  to  naturalists  on  account  of  the 
gieat  variety  of  petrifactions  it  affords,  agrees  in  its 
general  characters  with  the  Paris  formation.  The  fresh 
water  limestone  has  been  found  io  Auvergne,  in  the 
vicinity  of  Montpellier,  to  the  north  of  Tarn,  between 
Muniauban  and  Agen;  also  in  Spain,  in  the  vicinity  of 
Burgos  and  Seville;  in  Germany,  near  Ulm;  and  in 
Italy,  in  the  Roman  States.  ,.  ... 

8.  Brown-Coal,  aitotiated  with  Roctt  etove  Chalk. 

Associated  with  a  group  of  rocks  above  chalk,  (here 
•re  sometimes  extensive  formations  of  brown-coal. 
There  is  a  fine  example  of  this  arrangement  of  brown- 
coal  in  the  North  of  France,  in  the  country  extending 
from  Deauvais  to  the  vicinity  of  Rheims.  There  are  five 
beds  of  broMU-coal,  varying  from  two  to  six  feet  in 
thickness  ;  and  are  separated  from  each  other  by  layers 
of  gravel  and  loam.  Uoth  the  coal  and  the  layers  be- 
tween it  are  impregnated  with  iron  pyrites.  The  whole 
is  covered  with  beds  of  marl  and  limestone  ;  those  beds 
which  rest  immediately  upon  the  coal  contain  fresh 
water  shells,  while  those  at  a  distance  from  it  include 
marine  shells ;  and  it  is  said  that  the  uppermost  pan  is 
a  shelly  sandstone.  M.  Marcel  dc  Scrres  inf"rins  u!, 
that  in  the  vicinity  of  Biziers  fresh  water  shells  are 
found  in  a  bed  <  f  brown-coal,  which  is  covered  by  bitu- 
minous beds,  bituminous  limestone,  with  fresh  water 
shells,  compact  limestone,  without  shells,  and,  lastly, 
with  a  limestone  containing  impiessions  of  ccriies. 
Sometimes  this  brown-coal  is  covered  with  trap- rocks 
or  lavas. 

The  brown-coal  formation  contains  a  few  imbedded 
minerals,  such  as  iron-pyrites,  bog-iron  ore,  scleniie, 
honey-stone,  rctin-asphalt,  and  a  mineral  of  an  inflam- 
mable and  waxy  nature. 

Class  IV.    Alluvial  Rocks. 

This  class  comprehends  those  rocky  substances  form- 
ed from  previously  existing  rocks,  of  which  the  mute- 
rials  have  been  broken  down  by  the  agency  of  water 
and  air;  they  are  tht  reforc  generally  loose  in  their  tex- 
ture, and  ur«  never  covered  with  any  real  solid  and 
rocky  secondury  strata. 

Werner  divides  them  in  the  following  manner: 

I.  Mountain  aUuvlal formaliont. 

a.  On  the  summits  of  mountains. 

b.  On  the  sides  of  mountains,  and  at  the  foot  of 

mountain  ranges. 

3.  Alluvial  formation*  of  low  or  flat  land*. 
I.  Mountain  alluvial  formations. 
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The  alluvium  found  on  the  tops  of  mountains,  and 
mountain-chains,  consists  (generally  of  a  thin  bed  form- 
ed by  the  dcconipobifinn  of  the  immediately  iu!)jacent 
rocks.  This  bed,  particularly  when  covered  with  ve- 
gettbk  matter,  forms  a  coat  which  long  protects  the 
golid  stnia  from  the  wasting  influence  of  the  weeUier. 

*.  fr,  Valley ». 

The  disintci^ratcd  rocks  on  the  sides  of  valleys,  yield- 
iog  to  their  own  weight,  or  carried  downwards  by  Uir- 
reottf  are  stopped  at  the  foot  of  the  mountain  ;  they  arc 
accamulated  there,  and,  in  the  course  of  time,  form  a 
deep  protecting  cover  tat  the  lower  part  of  the  mom- 
tain,  and  fill  up  the  bottoma  of  the  vaUeya. 

e.  At  the  font  ofMwnttin  Rmtgta. 
Besides  the  alluvial  covcrinj^  un  the  boUonis  of  val- 
leya,aiH]  OO  the  basis  of  their  bounding  hills  and  moun- 
taiMt  there  dten  occura  verf  extensive  alluvial  forma- 
tkoa,  cxtendini^  to  a  greater  or  leaser  distance  from  the 
general  foot  of  the  acclivity  of  the  great  mountain- 
chains,  or  mountain  groups,,  These  formations  are  com- 
posed of  fragments  of  the  nei|>;hbouriiig  mountains,  but 
arc  arranged  in  a  vast  hnrizontal  bed;  thus  intimating 
that  they  must  have  been  levelled  by  the  action  of  a 
great  mass  of  water,  in  the  form  of  a  lake  or  inland  sea. 
The  plains  of  Piedmont  and  Lombardy,  at  the  foot  of 
the  Alps,  present  a  oohwaat  example  or  this  kind  of  al- 
Itivial  formation. 

2.  Alluvial  formations  of  the  low  or  fiat  lands. 

The  alluvial  sub&tances  met  with  in  the  great  plains 
are  principally  sands  and  clays  of  different  descriptions. 
Tbeae  occasionally  include  varioua  mineralsi  such  as 
calcareous  tuffa,  peat,  Ice. 

\Vc  shall  first  describe  ilic  sand  and  clays,  and  after- 
wards the  calcareous  tufi'a,  and  other  suborditiale  sub- 
ataneea  met  witb  in  them. 

a.  Sand. 

Sand,  as  is  veli  known,  is  formed  of  small  gmins 
supposed  to  have  been  derived  from  prevkrasly  existing 

rocks  of  a  quarlry  nature  It  sometime  s  cow?rs  im- 
mense tracts  of  country,  «fiu  forms  gnat  lUsiiis,  as 
those  uf  Barbary  and  of  Araljia. 

The  extreme  fineness  ok  the  particles  rcndera  the 
■and  moveable  bj  the  slightest  breath  of  wind,  so  that 
■when  ilie  storm  tages,  the.deaert  preaauta  a  picture 
of  moving  waves,  mountains,  and  (hilars,  that  baflle  all 
description,  and  which  overwhelm  vast  tracts  of  country, 
carrying  every  where  desolation  and  destruction. 

DowJiii. — When  the  sea-coast  is  low,  and  the  bottom 
coiisibis  ol  sand,  the  waves  push  this  sand  towards  the 
shore,  where,  at  every  reflux  of  the  tide,  it  becomes 

Sartially  dried}  and  the  winds,  which  almost  always 
low  mm  the  sea,  drift  up  aome  portion  of  it  upon  the 
beach.  By  this  means,  dovint,  or  ranges  of  low  sand 
hills,  arc  formed  along  the  coast.  These,  if  not  fixed 
by  the  growth  of  suitubie  plants,  cither  disseminated  by 
nature,  or  propagated  by  hun^an  industry,  would  bo 
gradually,  but  certainly,  carried  towards  the  interior, 
covering  up  the  fertile  plains  with  their  sterile  particles, 
and  rendering  them  unfit  for  the  habitation  of  mankind ; 
becnusp  the  same  winda  which  carried  the  loose  dry 
sand  from  the  shore  to  form  downs,  would  neceaaaiily 


continue  to  drift  that  vhick  ia  it  th»  auuit fiiitbar 
wards  the  land. 

*.  Clay: 

Many  extensive  plains  ere  covered  with  claya  and 
loams  of  various  descriptions;  these  also  occur  filling 
up  hollows  in  plains,  and  forming  extensive  tracts  oo 
the  sides  of  lakes,  and  at  the  mouths  of  rivers  where 
they  eolcr  lakes,  or  meet  with  the  waters  of  the  ocean. 
These  claya  are  ferased  by  the  diaintegralioR  of  fiJipar, 
micaceous,  and  slate  rocks. 

I.  SudMtancet  that  occur  in  the  tand  and  clay. 

These  are,  I.  Calcareons  tuff;  3.  Bog-iron  ore;  S. 
Ores,  metals,  and  gems  In  grains;  *.  Common  salt;  5. 

Subterranean  and  submarine  forests;  6.  Peat. 

1.  Cakareou*  ri*^.— There  arc  two  kinds  of  this 
rock,  one  of  old  formation,  and  another  which  is  daily 
funning.  The  first  appears  to  have  been  deposited 
from  the  waters  of  lakes  that  formerly  existed  in  lime- 
stone districts,  but  which  have  long  since  dissppeared. 
Thuringia  affords  striking  examplAa  of  tUa  formation 
of  calc-tuff.  -  The  tuff  there  reata  upon  gravel,  or  oo 
the  rocks  of  which  the  country  Is  composed :  it  forms 
beds  sometimes  upwards  of  fifty  feet  tliick,  and  wlfich 
aie  Composed  of  strata  of  compact  and  porous  tuQa, 
which  frequemly  alternate  with  each  other,  and  be- 
tween them  are  sometimes  thin  beds  of  a  brown  bitumi- 
nous earth.  When  the  lakea  CQDtalD  no  plants,  then  the 
tuff  deposited  in  it  la  aimiya  compact^*  but  if,  on  the 
contrary,  they  abound  In  reeda,  rashes,  eonfervte,  fcc. 
the  tuff,  owing  to  this  intermixture,  is  porous,  and  Inosc 
in  its  texture.  These  tufl's  in  Germany  contain  osseous 
r<  rii;i;ris  of  elephai  '.v,  i  l.inoccrosi's,  niegaiheria,  deers, 
&c.  and  sometimes  also  remains  of  frvsh  water  shells, 
analogous  to  the  species  at  present  met  with,  and  also 
imprestiona  of  indigenous  plants;  and  veiy  lately  fossil 
htimao  aknlla  are  said  to  have  been  met  with  b  this 
formation. 

The  waters  which  flow  along  the  surface  of  the 
.I  t,  ind  whicli  arc  charged  with  calcareous  eiirth, 
deposit  ii  on  the  districts  they  traverse,  and  thus  form 
tuffas,  which  are  either  porous  or  compact.  An  exam- 
ple of  this  formation  occura  at  Starlybum  near  Bumt- 
island  in  PlfeaMic. 

Water,  in  its  pasaagw  over  and  through  rocks  con- 
taining iron,  abstracia  a  portion  of  it;  it  also  carries 
away  the  iron  contained  in  the  beda  of  decaying  vege- 
table matter  if  passes  through,  and  in  bo?li  r  1  [1  r 
tion  of  the  water  combines  with  the  iron,  su  ujui  wlien 
the  iron  comes  to  be  deposited  on  the  bottom  of  lakers,  or 
spread  over  the  flat  country,  it  appears  in  the  furiii  of 
hydrate  of  iron,  and  thus  gives  rise  to  the  beds  of  bog- 
inn  ore,  met  with  in  alluvial  districts.  In  many  dis- 
tricts in  Scandinavia,  wliere  the  primitive  strata  are  very 
richly  impregnated  with  iron,  bog-iron  ore  is  found  in 
great  abundance  in  the  bottom  of  lakes,  and  so  rich  as 
to  yield  60  per  cent,  of  hydrate  of  iron.  The  iron  is 
dredged  out  in  some  instances  every  ten,  in  oihert.  eve- 
ry twenty  and  thirty  years,  thus  showing  the  rapid  re- 
newal of  the  deposite.  Some  lakes  or  morasses,  the 
bottoms  of  which  are  covered  with  theaa  ferruginona 
deposites,  dry  up,  and  beeome  covered  with  a  bed  of 
aoil  and  grass,  and  tbita  fbrm  aMadlMr-erv.w Wener 
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gives  the  following  ar.count  of  the  formalion  of  this  ore 
of  iron,  as  observed  by  him  in  Lusatia.  He  distin- 
guishes tliree  principal  varieties,  which  he  reic-rs  lo 
three  periods  of  fonoMioD ;  that  vhich  is  obtaioed  troin 
•WMopi)  and  whfeb  h  ttill  toft  tt  tb«  time  of  iu  being 
fWWTcdi  to  MMWs  mamfi'0rti  tiMt  wUch  i«  iNinl  and 
covered  wilh  imrsh  plants,  U  Mt  MrtJl-orr  ;  and  laitlft 
(ti  u  !,;ch  is  du^  from  dislricta  enlircly  dry  and  cOTCr- 
CU  Willi  a  Ibio  layer  of  soil,  is  named  meadotv-are, 

3.  Oret,  melttU,  and  genu  m  graint. 

Some  kinds  of  alluidfti  pardciilarlf  tboie  In  mmin- 
taiooua  districts,  cootaiD  maaacs and  (ndna  of  urea  and' 
natiTo  Metals,  which  ar«  dtrlved  mm  natalllforoaa 

Teilis,  metalliferous  beds,  or  from  rocks  through  which 
the  metalliferous  minerals  have  been  disseminated.  If 
the  minerals  yield  easily  to  decomposition  and  trnura- 
tion»  they  arc  reduced  to  verjr  minute  particles,  and 
bacome  intimately  mixed  with  various  clays  and  loams ; 
but  If  their  hardness  and  taoacilj  ia  avch  that  iSattj  re* 
uat  obBtinutciy,  ihcn  thejr  appear  in  ndlad  pieec«,aDd 
in  grains  of  various  sizes  and  fnrnts.  The  ores  and  me- 
tals most  frequently  met  wiili  ui  tliis  situation,  are  iron- 
pyrilcs,  tin-ore,  native  gold,  and  platina.  The  three 
latter  are  those  which,  on  account  of  their  value,  are 
extracted  from  the  sands  and  clays  by  wasbii^. 

The  washing  for  gold  is  piactiaad  in  nuuqr  countriaai 
and  in  some,  as  in  Bnurii,  lo  t  gnat  axtent.  Indnadi 
nearly  threa-rourtbs  of  the  gcrid  of  conwereo  arc  eb* 
tainea  from  saod  by  washing. 

riatlna  is  obtained  by  washing  the  alluvial  soil  of 
the  province  of  Choco  in  Peru  ;  and  there  it  is  accom- 
panied with  fragments  of  basalt,  zircon,  titanium,  iron 
sand,  and  grairtJi  of  gold.  The  metals  liDown  under  the 
names  palladium,  rhodium,  osmium*  and  iridismi  are 
also  obtained  from  the  laoda  of  Chooo* 

lloHtre  is  foond  in  considerable  abundance  in  allnviat 
soil  in  Cornwall,  Saxony,  and  in  the  Island  of  lianca. 

Many  of  the  gems  are  obtained  by  washing  alluvial 
sands  and  clays;  the  pyroj)e  or  garnet  of  Bohemia, 
zircons,  rubies,  topaxes*  and  diamonds,  arc  collected  in 
allnvlal  diatrieti. 

4.  CbflHNow  dbfir. 

Roclt-sall  occurs  in  great  abtmdancc  in  t^c  deserts 
of  Africa  and  Arabia,  the  plains  of  Persia,  and  the 
steppea  of  Siberia. 

5.  Subterranean  mtd  Bubmarine  Forettt. 

Sometimes  whole  fbreata  are  found  covered  with  aU 
luvial  depoaites,  and  these  are  cither  under  altuvivm  on 

the  dry  land,  or  extend  under  the  waves  of  the  ocean. 
The  first  are  denominated  subterranean,  and  the  latter 
submarine  forests.  There  is  an  extensive  subterranean 
forest  in  Lincolnshire,  and  another  in  Lancashire ;  and 
'm  the  coast  of  Lincolnshire  there  is  an  immense  sub- 
marine forest,  which  haa  been  pardcularlj  described  bjr 
Mr.  Coma.  The  idnkfaig  and  sliding  of  the  sniiTial 
strata,  and  the  bruiting  down  of  natural  sca-^nrric  r  ~  on 
Ihnit  of  flats,  marshes,  and  lakes,  easily  explain  all  ihc 
pbenomena  exUblted  bjr  attbmarine  forests. 

6.  Peat. 

There  are  six  different  kinds  of  peat,  viz.  mounlaint 
m&nh,  lai  ej/arett,  marine,  and  Irantported,  all  of  which 
we  ahall  describe  in  our  natural  and  ccaoonucal  biaiorr 
of  this  anbstinee  under  the  bead  Put. 
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Claw  V.  Vo&eAiac  Rooks. 

We  include  under  this  class  all  those  rocks  which  art 
alleged  to  have  been  formed  by  the  agency  of  volca- 
noes. They  may  be  divided  into  the  following  orders. 
1.  Paeado-volcanic.  3.  Tlienoalt or  those  formed  freoi 
the  water  of  hot  springs.  3.  Those  formed  from  torrents 
of  hot  water  issuing  from  volcanoes.  A.  Rocks  formed 
by  tonents  of  mud  flowing  from  subterranean  volcanic 
lakes.  5.  Rocks  foued  Vf  air  or  mud  voImumms.  6. 
Volcanic. 

i.  /*«e^u</9-vQ/ranir.— Pseildo*1Kilcanic  rocks  are  por- 
tions of  previously  esistii^  stfttit  which  have  been 
more  or  less  alteiwd  by  the  action  of  beat  emanating 

from  beds  of  coal  in  a  state  of  combustion.  The  follow- 
ing »]>ecies  are  ciiumerated  by  gcoloj^ists.  I.  Burnt' 
clay.  2.  Porcelain-jcuficr.  3.  Earth-alag^,  4.  CafaSI- 
nur  clay-iron  ore.    And  5.  PoUthing-tlate, 

I.  .Aumf-cAiy.— Its  colour  is  ususlly  red,  and  some- 
times grey,  yellow,  and  brown,  and  oceaaknalij  apotled 
or  striped.  Sometinses  it  encloses  iDpresnoas  of  pisnta. 
It  is  clay  or  slate-clay  burnt,  bat  not  SO  mildl  changed 
as  to  form  a  porcelanous  mass. 

3.  Porcelain-jtt*fier.—\K  is  slate-clay,  or  common  clay, 
changed  into  a  kind  of  porcelain  by  the  action  of  beat. 
Like  the  preceding  species,  it  sometimes  contains  im- 
pressions of  plants,  a  fact  which  ahowa  that  it  haa  not 
been  completely  melted. 

3.  .£ffrfA>a^.i— This  is  clay,  or  clay  iron-stoDC,  con- 
verted into  •  kind  of  slag.  It  is  black,  brownish,  or 
reddish,  and  it  has  occasionally  a  tempered  steel  tarnish. 
It  is  amorphous  or  vesicular,  and  has  sometimes  me- 
tallic lustre. 

4.  Columnar  clay  iron -ore— This  is  clay  iron-ore,  which 
is  sQpiwsed  to  owe  its  colttflUMur  coneretianafy  form  lo 
the  action  of  heat. 

5.  Pethl^Hf-^e^lt  a  grey  or  white  coloured  thin 

slaty  light  mineral,  which  Werticr  conj-  clures  to  be  the 
asiies  of  hurnt  coal,  which  have  been  carried  by  water 
into  low  situations,  and  deposited  in  a  slaty  form. 

SUvation — Pseudo-volcanoes  usually  occur  in  low 
aitoations,  and  sometimes  also  in  biUy  country,  Had  ai- 
waya  in  rocka  of  the  coal  £grmation. 

Pk«miMtn»4  ..They  are  discovered  by  (be  heat  of  the 
surface  of  the  earth  in  their  vicinity  ;  sometimes  by 
smoke,  and  more  rarely  by  flames  issuiny  fcotii  rents 
in  the  ground.  Sulphureous  and  ammoniacal  vapours 
frecjucntly  occur,  and  these,  in  their  course  upwards, 
incrust  the  fissures  of  rocks,  and  even  the  surftee  of 
the  ground,  with  sulphureous  and  ammoniacal  matters. 

8.  J^m^'Raekit  or  tiatefartned  from  Wattr  ^  Hat- 

Olafscn,  Povclsen,  Mengc,  and  others,  speak  of  t her* 
mal  rocks  having  many  of  the  characters  of  basalt,  potw 
phyry,  wacke,  &c.  which  occur  in  districts  wiien  Ibr^ 
metly  bot-springs  existed,  and  even  say  they  have  ob- 
served them  actuaUy  farming  around  many  of  the  mag- 
liifiid  hot-springs  at  present  in  a  slate  of  activity  m 
Iceland.  These  thermal  trap-rocks,  viz.  thermal,  basalt, 
vacke,  amygdaloid  with  calcareous  spar,  porphyry^&c, 
are  alleged  to  be  brought  from  the  interior  of  the  eartbj 
by  the  water  tif  bo;  springs,  partly  in  a  state  of  solution, 

eirtly  in  a  atate  of  mud,  and  are  deposited  over  flat  or 
lly  uracts  of  coiintry,  when  they  gradually  harden, 
sometimes  crystallize,  siTid  -fiMinic  their  various  perma- 
nent characters.   The  amy  gdaioidal  traps  appear  (o  be 
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fbrned  in  those  cases  where  carbonate  flff  lime  h  pre* 
tentt  tbe  obiidian  where  dissolved  lilicB  pvevailtt  and 
ia  the  aaoie  ^neial  way  we  might  accoant  tat  the  ibr* 

naiion  of  the  other  rocka. 

The  hot-springs  of  Carlsbad  in  Bohemia  are  of  this 
description,  and  the  well  known  hot-springs  of  San  Filip- 
po  in  Tuscanyi  bavc  formed  a  hill  of  calcareous  tuffa,  in 
aaanf  placea  aa  oompact  and  hard  as  limestone.  The 
faawaa  foek  aanad  imvcrtteo  bjr  the  [taliant,  and  which 
aboenda  ia  Soeth>we«ero  Iialy*  is  a  predua  panlf  of  hel» 
pertljr  of  cold  springs.  The  ancient  temples,  and  the 
gorgeous  palaces  and  churches  of  Rome,  and  indeed  the 
whole  of  the  streets  and  squarcii  uf  the  former  Mistress 
of  the  World,  are  built  of  concreliunary  masses  which 
have  been  deposited  by  springs. 

There  are  many  considerable  hot*apringa  around 
GencaYelica  in  South  America,  the  waters  of  whteb 
spread  over  the  ocighbottriOK  country,  and  deposit  vpon 
it  an  ash-grey  or  wnhlsh  substance,  (calc-tuff,  sinter  and 

travertine?)  which  acijuirL-s  a  c;reat  ck-^ri:e  of  hardness. 
The  spriny-waitr  is  so  hij;ii)y  iiiipi ej^iiuied  with  the 
ear-iliy  inuner,  lliat  the  itihabitants  receive  it  in  square 
boxes  or  moulds,  which  it  fills  in  a  few  days,  and  the 
UockSt  thus  formed,  are  used  for  building.  Indeed  the 
greater  part  of  GnaocaTelicat  like  Rome)  is  built  of  the 
conerciioouj  rock  foraied  from  springs. 

9.  Rcdtt  formed fiwmtnrtntt^  Hat  Wktrrinutng  from 

Volcanoei. 

There  are  on  record  authentic  instances  of  torrents  of 
hot  water  flowing  from  the  crater  or  the  sides  of  volca- 
eessi  when  in  a  state  of  activity,  which*  when  collected  in 
hoUowO)  or  spread  over  plains,  deposits  various  earthy 
matters,  which  at  length  assume  the  character  of  rocks. 
In  the  year  175 1,  a  torrent  of  salt  water  bur^t  from  .Etna, 
and  continued  to  flow  for  a  quarter  o!  an  hour,  and  was 
so  considerable  that  the  inhabitants  named  it  XUo  d' 
MquiL.  Dolomieu  and  Hamilton  observed  traces  of  a 
fri^hifel  torrent  of  hot  water  which  had  issued  from  the 
great  crater  of  .Stna ;  and  Spallaneaal  la  of  opinloa,  that 
part  of  the  tuffas  of  Italy  have  been  formed  by  muddy 
eruptions.  In  those  volcanic  mountains  whose  summits 
are  above  tlie  miow  line,  as  is  the  case  in  Iceland  and  in 
South  America,  great  floods  of  hot  water,  charged  with 
earthy  matter,  burst  from  the  mountains  and  devastate 
the  surrounding  country.  Bouger  and  Condamine  saw 
dreadful  ravages  coaunittcd  tif  these  torreais}  and  the 
latter  writer  iniomM  ua,  that  after  an  explouon  of  CoUH 
paxi,  a  village  sheited  thirty  leagues  in  a  straight  line, 
and  probably  sixty  Icap;uc5  following  the  wavings  of  the 

5 round,  was  entirely  curried  away  by  one  of  tliose  torrents, 
'hcse  torrents  from  the  ice-capped  volcanoes  appear  to 
be  entirely  external}  while  those  first  mentioned  seem  lo 
cooM  froB  the  toteiior  of  the  tpolcaimes. 

4.  RtHfitnui  kfi  TamtMt  ^  Mud  Jhwingfrtm  StA- 

terranean  Lake: 

lo  the  interior  of  volcanic  mountains,  there  sone- 
ttmes  occur  caverns  or  hollows  partly  filled  with 

water,  thus  forminij;  siibterraju-aii  I;>kcs.  The  earth- 
quakes ihat  often  agitatt;  ihese  inonu'.aius,  arc  occasion- 
ally so  vioicm  as  to  proehu  e  ^rcal  rents,  which  give  free 
pasMgc  to  the  water  of  tbe  lakes,  which  bursts  forth  with 
tremendous  violence,  deluges  the  neighbourinK  eowotiyt 
and  covers  it  to  a  greater  or  lesa  extaat*  and  with  a  more 
or  lew  deep  cnittefnittddj  mailer,  la  the  earthquake 


ef  the  year  174ft,  which  overturned  Liasa,  four  voicanoee 
opeacd  at  Lacanaa,  and  in  the  meoalaiaaof  Cenceptio% 
and  occasioDed  fnghtful  delegea.  The  vohMMerafthsr 

kingdom  of  Quito  sometimes  exhibit  phenomena  cf  the 
same  kind,  but  accompanied  witli  circumstances  ■&:■>  cx- 
traurihiary  that  we  sbali  now  slate  tliciii.  The  enormous 
volcanic  cones  of  Cotopaxi,  Picliiuci.a,  Tungouragus,  kc. 
in  South  America,  never  throw  out  iiva,  but  frotjuen'.Iy 
ashes,  scoriae,  and  pumice,  and  somctimea  Taniif  Cgrih 
immense  qeandtiea  of  water  and  mad.  These'  wijflE 
tions  take  place  more  fipequently  from  the  sides  than 
from  the  craters  of  the  volcanoes,  and  the  muddy  wa- 
ll IS  ;)p[)ear  to  Ijc  derived  from  lakes  situated  in  the  in- 
terior ut  the  niuiintains,  which  burst  forth  with  incre* 
dible  fuiy,  when  any  accidental  cause,  such  as  an  eartfli^ 
quake,  splits,  and  tints  opens  the  side  of  the  mountain. 
In  the  year  1698,  tbe  mountain  of  Carguarsao,  nesr  to 
Chimboraco,  fell  down  aad  covered  aif  hi  square  leagues 
efeoun-.ry  with  mod.  In  the  ea<rtlH|aah«<of  the  fourth 
Fc'.i:u^),  I  "J  I.  4! '.000  pcrsuas  were  destroyed  by  erup- 
liLi.n  ol  water  diid  itukI,  (muya.)  Muddy  waters,  re- 
iiil/liiii;  ibiise  wUicli  flow  liom  \  lilcanic  mountains,  arc 
vomited  forth  iu  great  (;ujntit\,  ftom  districts  where  no 
volcanic  rocks  occur,  witen  these  are  agitated  by  earth- 
quakes or  other  causes.  In  Peru  and  Quito,  the  devaa* 
tations  occasioned  by  volcsnocs  are  not  caused  5y  ureama 

of  lava,  but  by  waler  and  enormous  ntrcams  tf  mud,  which, 
when  hardened,  is  found  to  contain  crystals  uf  felspar} 
and  to  resemble  porphyry.  %>^^*^ 

5.  Btektfiirmtd  ijfJIrtr  Mud  Votemuu. 

In  some  countries,  jcis  or  great  bubbles  (rf  water, 
highly  impregnated  with  mineral  matter,  are  thrown 
out  of  the  earth  by  means  of  gas.  The  earthy  matter 
is  deposited  in  the  state  of  mud,  principally  around  tbe 
mouths  of  tbe  cones  from  whence  it  is  expelled ;  and 
as  these  cones  somewhat  resemble  volcanoes  in  form, 
they  have  been  named  air  volcanoet.  Oiie  of  the  most 
remarkable  of  these  air-volcanoes  liiihcrto  described, 
is  that  of  Macalouba  in  Sicily,  of  which  an  account 
has  been  published  by  Dolomieu.  It  consists  of  a 
hillock  of  hardened  mud,  about  one  hundred  and  fif^ 
feet  in  height.  Its  superior  pert  ibrms  a  plain  more 
than  half  a  mile  in  circumference,  and  rising  from  it 
are  numerous  small  cones  not  more  than  three  feet  in 
hciglii,  each  of  which  has  a  crater  or  hollow  filled  more 
or  less  deeply  with  a  li<|uid  mud,  which  is  in  a  state  of 
perpetual  agitation,  owing  to  tbe  constant  passage  of 
great  bubbles  of  air  through  it.  Portions  of  the  mud 
are  constantly  throwa  out,  aad  Ihoa  add  to  the  bulk  aad 
hewbt  of  the  cones. 

There  are  many  smalt  mud-volcenoet  in  the  neigh- 
bourhood of  Modena,  whose  lici^''it  is  n<.i  more  tiian  a 
few  feel.  They  arc  named  Sahri,  on  account  of  the 
saltness  of  the  water  they  thmw  out;  and  w'hich,  in- 
deed, is  also  the  case  with  the  water  uf  Maealauba, 
and  of  that  of  most  other  muddy  eruptions  observed  la 
different  countriea.  These  volcanoes,  during  ihcir  pa« 
roxysins,  which  are  attended  with  slight  agitations  of 
tlic  earth,  tl.row  out  much  mud,  which  extends  to  the 
distance  of  tliree  tliuusand  feet.  The  gas  which  occa- 
sions ihe  eiuptions,  is  sulphuretted  hydrogen  mixed 
wiib  petroleum,  and  a  little  carbonic  acid.  Similar 
air-volcanoea  are  described  by  Pallas  as  occurring  in 
the  Crimea,  perticularly  ia  the  island  of  Taman.  Ia 
tbe  year  1794,  one  «f  theie  bunt  with  a  aoiia  like  that 
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of  thunder,  and  flame  and  smoke  rushed  from  it  to  the 
height  of  more  man  ihrcc  hundred  feet.  Gieat  masses 
of  dried  mud  were  projected  from  it  to  ^reai  distances, 
and  it  vomited  forth  currents  of  a  biiuminout  mud  or 
tlime,  to  the  amount  of  one  hundred  tUousami  cubic 
faiuums.  Humboldt  describes  air-volcanocs  which  he 
saw  in  the  middle  ot  an  elevated  plain,  in  the  province 
of  Carthageiia  in  South  America.  There  were  twenty 
small  cones,  having  an  elevation  of  from  twenty-one  to 
twi  nty-scven  Icei  in  height,  and  formed  of  bluish  colour- 
ed clay.  Thcii  summits  were  hollow  or  crater-likc,  filled 
with  water,  Irum  the  surface  of  which  air  arose,  and  burst 
with  an  explosion,  and  often  threw  out  mud.  In  the 
island  of  Trmidad,  and  also  in  Java,  there  are  considera- 
ble  air  or  mud  volcanoes. 

r  6.  Volcanic  Rock: 

These  are  the  mineral  substances  formed  or  thrown 
out  by  ti  ue  volcanoes  when  in  a  state  of  activity.  The 
follnwini;  arc  the  must  characteristic  of  ihe!>c  substances. 
1.  Lava;  3.  Tufla  ;  3.  Volcanic  ashes;  4.  Volcanic 
glass. 

!.  Lava. — M^ny  different  kinds  of  lava  are  enume- 
rated  by  geologists,  and  of  which  a  particular  account 
will  be  given  in  the  article  Volcako.  For  our  present 
view  it  will  be  suflicient  to  arrange  them  under  the  fol- 
lowing heads,  viz.  compact,  vesicular,  slaggy,  and  spu- 
nous. 

a.  Comfiact  Lava. — Colour  grey;  massive, and  some- 
times in  culuinnar  distinct  concretions.  Lustre  glim- 
mering. Fraciurc  uneven  or  splintery.  Opaque.  Semi- 
hard, approaching  to  hard.  Biittle  and  easily  frangible. 
Feels  dry  and  rough.    Sp.  gr.  ~  3.80. 

It  always  occurs  in  the  form  oi  streams,  (coulc)  and 
generally  forms  the  middle  part  of  the  stream. 

*.  reticular  Lava. — Colours  grey,  black,  and  browa 
Structure  VLsicuUr.  Generally  occurs  in  the  upper,  and 
also  on  (he  under  sides  of  streams  of  lava,  when  they 
have  run  over  moi<!t  ground. 

c.  Slagffy  Lava.— ~Co\oaT  black  or  brown,  and  has  a 
completely  slaggy  aspect.  It  occupies  the  uppermost 
part  of  lava  streams. 

d.  Sfiumaceout  Lava. — Colour  red  or  brown,  and  to 
very  vcsii  ular  that  it  sometimes  will  float  in  water. 
Like  slaggy  lava,  it  always  occurs  on  the  surface  of 
streams. 

3.  TuJ^a. — Is  a  conglomerated  volcanic  rock,  with  an 
eartliy  oasis,  including  masses  of  different  kinds  of  lava, 
Tolcanir  glass,  Sc 

3.  Volcanic  jithei. — These  arc  the  loose  powdery 
•arthy  matLcra  thrown  out  when  volcanoes  arc  in  a  state 
•f  activity. 

4.  Volcanic  Glatt. — Certain  varieties  (if  not  all)  of  ob- 
sidian, described  at  page  476,  are  to  be  considered  as 
Tolcanic  glasses.  These  are  lavas  which  have  been  in  a 
stale  of  perfect  fusion. 

•Veihs. 

Veins  are  tabular-shaped  masses,  that  almost  always 
traverse  the  dincion  uf  the  strata,  and  are  composed 
of  materi.>ls  that  either  differ  more  or  less  from  those  of 
the  rocks  which  they  intersect,  or  are  of  tne  same  na- 
ture. 

1.  External  Relations  of  Veins. 

Breadth  and  Extent  o/  Veins.— Veins  v.iry  very  much 
in  th'.ir  III  i^iiitutu-,  yet  the  length  and  depth  always  bear 
Vot.  XIII.    Part  II. 


a  certain  proportion  to  each  other,  and  the  breadth  to  the 
length  and  depth.  The  length  and  depth  are  frequently 
nearly  alike,  yet  the  length,  on  a  general  view,  may  be 
considered  as  generally  somewhat  more  considerable  than 
the  depth. 

1.  Breadth  or  width  of  Veins. — In  most  mctallifcroui 
mountains,  we  find  that  metalliferous  veins  extend  a  few 
hundred  fathoms,  and  then  their  width  docs  not  exceed 
two  feet. 

Veins  whose  width  exceeds  a  few  fathoms  are  to  be 
considered  as  uncommon,  and  those  whose  width  ia 
still  greater  are  to  be  viewed  as  exceptions  to  their  ge- 
neral appearance.  Humboldt  and  Triesleben  observed 
veins  of  calc-spar  140  feet  wide,  traversing  gneiss,  in  the 
valley  of  Lauierbrun,  in  the  Alps  of  Switzerland.  In 
the  island  of  .^rran  we  observed  a  vein  of  porphyry-slate 
nearly  160  feet  broad,  traversing  sandstotie.  Bum  men- 
tions that  the  Spitaler  vein  at  Siiemnitz,  in  Hungary,  is 
from  14  to  IS  fathoms  wide.  In  that  part  of  the  Fich- 
telgebirge  that  belongs  to  Bavaria,  there  is  a  vein  from 
42  to  70  feet  wide;  and  in  the  country  of  Holbcrg,  near 
Rotleberodc,  there  is  a  vein  of  fluor-spar  33  feet  wide. 
In  this  country  there  are  veins  of  pitchstonc  and  green- 
stone from  10  to  100  feet  wide. 

The  width  of  veins  does  nut  continue  the  same  through- 
out, but  changes  considerably,  and  in  some  particular 
veins  in  a  remarkable  degree. 

2.  Length  of  Feint  — Veins  differ  very  much  in  their 
length :  wnen  their  length  exceeds  6000  feel,  it  is  to  be 
considered  as  uncommon.  The  following  may  be  men- 
tioned as  instances  of  metalliferous  veins  of  uncommon 
length :  The  HalsbrQckncr-spath  near  Freyberg,  which 
has  been  traced  above  four  miles  and  a  half;  the  Mord- 
lauer-flach  vein  in  the  Fichielgcbirge,  9000  faihuiiis; 
and  the  Friedensgrubncr-flach  vein,  in  the  same  moun- 
tains, 5000  fathoms.  Greenstone  and  pitchslone  veins 
may  be  traced  some  miles  in  this  country,  as  in  the 
island  of  Arran. 

S.  Drfith  of  Veins. — Few  metalliferous  veins  reach 
abovt  2  jO  fathoms  below  the  surface  of  the  mountains 
in  which  they  arc  situated,  und  still  fewer  continue  me- 
talliferous to  the  depth  of  SoO  fathoms.  The  following 
are  instances  of  veins  which  arc  metalliferous  at  the 
depths  mentioned : 

Fktltooi. 

The  KQchschat  vein  near  Freyberg,  at  .  207 
The  Juiighohebirke  vein  near  Freyberg,  at  .  158 
The  Thurmhofer  vein,  also  near  Freyberg,  at  300 
The  Samson  vein  at  Andrcasbcrg,  at  .  230 

The  Thurmhofer-shaft  at  Clausihal,  at  .  312 
The  deepest  shaft  on  a  vein  is  that  at  Kiiitenbcrg  in 

Bohemia,  ....  500 

4.  That  part  of  a  vein  which  appears  at  the  surface 
of  a  mountain  is  denominated  its  outgoing  or  crofi  ;  the 
directly  upprjsite  l>iiuiKlary,  its  bottom  ;  and  the  lateral 
extremities,  its  ends.  Those  pl.incs  that  bound  the  vein 
according  to  its  greatest  extent,  arc  termed  its  saalbande 
or  sides. 

5.  Veins  continue  in  general  in  one  direction.  It  must 
be  understood  that  we  here  allude  to  the  general  direc- 
tion. A  vein  of  a  mile  in  extent  may  stretch  north  and 
south  in  general,  but  there  may  be  many  deviations  from 
that  during  so  long  a  course, 

6.  Veins  are  usually  much  inclined,  always  more  so 
than  beds;  the  avei.igc  inclination  oi  be>ls  is  45"-  that 
of  veins  mucb  higher.    In  inclined  veins,  the  upper 
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side  is  denominated  tbc  hanging  $ide,  and  the  lower  side 
the  lying  tide. 

i.  Siiucturc  and  Internal  Relations  of  Veins. 

1.  The  ma»!>  or  body  of  a  vein,  as  wc  have  already 
observed,  is  almost  always  different  from  that  of  the  rock 
which  it  traverses.  In  some  cases,  however,  wc  discover 
resemblances  bettveen  mountain-rocks  and  vein-stones. 
Instances  of  this  kind  are  porphyry  and  (granite. 

3.  A  principal  character  of  veins  is  their  division  into 
brandies.  Ti>e  vein  \»  sometimes  divided  into  many 
branches  by  fi-a(;mciiis  of  the  wall*  (ncbeni^esteiti ;)  or 
branches  shooi  out  from  the  sides  of  the  vein  in  dilTerent 
directions,  and  either  terminate  gradually  in  the  ruck  at 
a  greater  or  less  distance  from  the  vein,  or,  by  winding, 
again  join  it. 

It  is  observed  that  small  veins  usually  terminate  in 
the  manner  uf  these  lateral  branches;  but  large  veins, 
on  the  cuntrury,  divide  into  numerous  branches  at  their 
ends  und  buitom,  but  less  frequently  at  the  bottom  than 
at  the  ends. 

3.  The  mass  of  the  greater  number  of  veins  is  sepa- 
rated Irom  the  rock  through  which  it  passes,  by  a  vciy 
delicate  scam  ;  but  in  ntlicrs  this  is  not  the  case.  Some- 
times the  sides  of  the  vein  are  coated  with  a  clayey  sub- 
stance,  wliich  is  denominated  Iiet:eg  by  the  Ocrman 
miners;  but  this  does  not  always  continue  throughout 
the  whole  extent  of  the  vein  in  wiiich  it  occurs.  In 
other  cases  the  substance  of  the  vein  is  intimately  mixed 
with  its  walls. 

A.  Vt  ins  arc  composed  either  of  earthy  masses,  as  clay 
or  lf>am,  or  rocks,  as  granite,  clay-slate,  alum-slate,  por- 
phyry, sundsione-L'Otigluiiierale,  sandstone,  floeiz-linic- 
aloiie,  coal,  basalt,  wackc,  greenstone,  pitch^stonc,  por- 
phyry-slttte,  or  ores  uf  difTercnt  kinds.  There  is  scarcely 
tny  species  of  ore  that  docs  not  occur  in  veins. 

5.  Scmie  veins  are  composed  of  but  comparatively 
few  minerals,  and  these  are  massive  and  intimately  ag- 
gregated together;  others  arc  composed  of  a  greater 
vaiic^y  of  minerals,  but  which  show  little  regularity  in 
their  siruciurc;  and  lastly,  veins  frequently  occur,  hav- 
ing a  regular  structure,  where  the  different  materials 
are  arranged  in  layers  parallel  among  themselves  and 
to  the  walls  of  the  vein  ;  and  these  throw  great  light  on 
the  origin  of  veins,  and  on  the  formation  of  the  minerals 
they  contain. 

When  veins  are  com|>osed  of  different  layers,  or  arc 
atratificd,  the  same  succession  of  layers  is  to  be  observed 
from  both  sides  towards  the  middle.  Each  succeeding 
layer  rests  on  the  preceding,  in  such  a  manner  that  the 
crystals  of  the  second  layer  are  always  impressed  by 
those  of  the  first.  A  beautiful  example  of  the  venigc- 
nous  bedded  structure  occurs  in  the  vein  IIulfe>Gottes, 
at  Gersdurf  in  Saxuny.  I'his  vein  is  from  six  to  nine 
feet  wide,  and  is  composed  of  parallel  layers,  which 
sometimes  amount  to  forty  in  number.  These  layers 
are  composed  alternately  of  calc-npar,  fluor-spar,  lead- 
glance,  grey  copper-ore  with  fluor-spar,  heavy-spar, 
and  a  very  small  portion  of  quartz.  Similar  appear- 
ances occur  at  Lcadhills,  and  in  many  other  mining 
districts. 

In  veins  of  this  kind,  in  particular,  wc  frequently 
meet  with  openings  or  unBlled  spaces,  which  arc  gene- 
rally situated  towards  the  middle  of  the  vein,  and  are 
by  miners  denominated  Drutet.  They  have  usually  a 
longish  shape,  and  are  always  parallel  with  the  vein. 
They  have  various  contractions  and  widenings.  They 
vary  much  io  size,  being  from  a  few  inches  to  several 


fathoms  in  magnitude.  Their  surface  is  covered  with 
crystals,  which  are  usually  uf  the  same  minerals  as  those 
that  form  the  massive  part  of  the  vein.  Thus,  the  druses 
in  veins  composed  of  quartz,  are  lined  with  quartz- 
crystals;  those  in  veins  uf  brown-spar,  with  brown- 
spar  crystals.  When  druses  are  lined  with  a  variety  of 
crystallizations  of  different  minerals,  wc  observe  tliat 
the  one  series  is  laid  on  the  other  in  a  determinate 
order;  the  oldest  part  of  the  furmation  being  that  on 
which  all  the  uthcr  crystals  rest;  the  newest,  that  which 
covers  all  the  others.  Druses  are  sometimes  611ed  with 
water;  and  when  they  are  of  great  size,  the  quantity  of 
water  they  contain  is  so  considerable,  as  to  endanger 
the  lives  of  miners  when  they  arc  cut  inta  It  is  also 
observed,  that  druses  occur  most  abundantly,  and  of 
greatest  size,  in  the  upper  part  of  veins,  but  become 
gradually  smaller,  and  less  Dumcrous,  in  the  deeper 
parts. 

Veins  composed  of  mountain-rocks  sometimes  pre- 
sent a  stratified  appearance.  There  arc  many  inlerc-sting 
examples  of  this  fact  in  the  island  of  .\rran.  In  that  un- 
commonly interesting  spot,  wacke  and  greenstone  occur 
in  layers  in  the  same  vein.  In  other  cases,  veins  arc 
composed  of  layers  of  greenstone,  porphyry  slate,  and 
pitchstonc.  Other  kinds  of  stratified  veiris  occt<r  in 
Arran  and  other  parts  of  Scoiland,  which  we  shall  take 
another  opportunity  of  <te»<  rit)ii)g  particularly. 

6.  Besides  the  drusy  cavities,  there  sometimes  occur 
very  considerable  open  spaces  in  veins,  that  reach  from 
the  one  side  to  the  other,  or  from  the  hanging  to  the 
lying  side. 

7.  When  we  attend  to  the  masses  of  which  veins  are 
composed  at  diffcrt  nt  depths,  wc  observe  that  they  ap- 
proach nearer  and  nearer  to  the  centre,  towards  the  lower 
part  of  the  vein,  but  expand  or  recede  frum  it  in  the 
upper  part.  Thus,  those  layers,  which  in  the  upper  part 
of  the  vein  are  near  to  its  sides,  are  at  a  considcr.ible 
distance  from  ihcm  lower  down,  and,  still  deeper,  ap- 
|>roach  nearer  to  the  middle  of  the  vein. 

8.  The  appearances  protluced  by  the  meeting,  and  in* 
tcrsccting  of  veins,  are  highly  curious  and  impoitant. 

o.  When  a  number  of  veins,  that  do  not  intersict  one 
another,  occur  in  the  same  district,  it  is  observed  that 
they  have  usually  the  same  direction  and  constituent 
parts;  thus  intimating,  that  all  of  iht-m  arc  of  the  same 
general  formation.  When  different  venigcnous  deposi- 
tions occur  in  the  same  district,  then  the  direction  of  the 
veins  of  these  different  deposiiitms  is  various,  and  ihcjr 
are  arranged  in  such  a  manner,  that  each  particular 
formation  has  a  certain  direction. 

b.  Veins  running  in  different  directions,  cither  crosSi 
or  simply  meet  one  another.  When  they  cr-'ss,  that 
which  is  crossed  or  intersected  is  said  to  be  the  oldett, 
and  that  which  crosses  or  intersects,  the  nrweit,  an  opi- 
nion, the  accuracy  of  which  may  be  questioned. 

c.  Veins  sometimes  cross  each  other,  without  causing 
any  change  of  direction;  but  more  frequently  we  find 
the  direction  considerabi)  changed. 

d.  When  veins  meet  under  an  acute  angle,  the  newer 
frequently  traverses  the  older;  runs  parallel  with  it  >o  a 
considerable  extent,  on  its  lower  side,  and  then  again 
diverges  under  the  same  angle  it  crossed  it;  sometimes 
the  newer  vein  does  not  fully  it  averse  the  older,  but 
changes  its  direction  in  the  middle  of  the  older  vein  ; 
runs  through  the  body  of  the  vein ;  and  alter  a  longer 
or  shoiter  course,  again  diverges  at  the  same  angle  it 
eoiercd.  Sometimes  the  newer  vein  docs  not  even  traverse 
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the  older;  only  meets  it;  then  runs  p«ranel  with  it; 
agaiit  diverges;  and  this  is  someitmeB  frequently  re- 
lated in  the  course  of  the  vein. 
'  Somctimeft  newer  veins  do  not  ever  run  parallel  with 
the  older,  but  fairly  icrminate  in  them ;  ai>d  Ulis  takM 
ptoc«  oaiially  on  the  hao^ng  or  npper  ^ile> 
' '  9.  In  the  nmc  vdnst  we  ■ometiraes  meet  vNb  two  or 
tlu  ee  difTi  rent  formations.  Thus,  in  some  Saxon  me- 
tnllilcrovis  veins,  we  find  the  lowest  formation  to  be  lead- 
glance;  iiiiiiicdiately  above  i',,  a  formation  of  native 
silver;  and  the  uppermost  sparry -irousiune.  In  France, 
there  arc  veins,  whose  lowest  formation  is  copper-ores  ; 
hnmediatelj  above  it,  a  formation  of  ailver^ire )  and  the 
uppermoet  H  a  romadon  of  iron'ore.  Many  more  ex* 
amples  of  the  same  kind  might  be  mentioned. 
^  10.  Great  metalliferous  veins  usually  ran  parallel 
irhh  the  general  direction  of  great  valleys. 

11.  Veins  also  occur  more  frequently  in  flat  hilly 
country,  than  in  steep  mountainous  country,  and  gene- 
nlly  oo  the  ridge*  of  the  hilla.  Bcda»  on  the  contrary, 
•re  equaliji  if  not  inore  ahundaat,  in  eieep  ouMiDtalnoa* 
conntrjr. 

^  13.  Sometlmea  the  strata  or  beds,  trtTersed  by  veins, 

are  mtrcly  sepai  jicd;  so  that  the  strata  or  beds  on  op. 
posite  iidtin  of  the  vein  correspond.  In  oUicr  ca^cs, 
there  is  a  dislocation,  or  what  miners  call  a  thlft  of  the 
atrata,  that  is,  the  similar  strata  or  beds  on  opposite  sides 
cf  the  vein  do  not  correspond^  but  are  depressed  or  sunk 
generally  on  the  hanging  or  opper  aide  of  the  vein.  The 
degree  of  depression  or  dislocation  usually  corresponds 
to  the  magnitude  of  the  \  <  ir> 

13.  The  walls  of  veins  arc  irttjuenily  more  or  less 
altered ;  and  this  alteration  is  caused  either  by  an  in- 
termixture of  the  materials  of  the  vein  with  that  of  the 
mil,  or  by  a  decomposition  of  the  wall,  owing  to  the 
tgene;|r  of  pcrcolaikw  water,  or  the  substances  of  which 
the  vein  Is  composed. 

Mr,dc  of  formation. — Veins  are  either  of  simultart  ;, 
forniaiion  with  tlu  rock  which  they  traverse,  as  in 
nitc,  meiallircroiis  veins,  Sec.  or  arc  rents  that  Imvu  been 
filled  up  from  above  with  the  mineral  matter  they  now 
«ootaiii,  M  in  those  veins  that  contafai  true  fragments. 


The  various  economical  relaUoDs  of  veinsirill  be  dis- 
cussed in  the  article  Veim. 

*,*  AoE  OF  Metals. 

^  Metah<-^\Kmnx*  from  the  details  already 

given  in  our  account  of  mountain-roclcs, 

Ul,  That  metals  differ  very  much  as  to  the  period  of 
their  formaiiun 

3tf,  That  the  variety  and  quantity  of  metalliferous  sub< 
stances  decrease  in  general  from  the  primitive  to  the 
alluvial  period  of  the  earth'a  formatioo. 

3rf,  That  mdybdena,  titaiuoiD,  tin,  achede,  cerium,  tan- 
talum, uraD,  chrome,  and  bismuth,  are  metals  of  the 
oldest  primitive  formation,  and  that  only  feeble  traces 
of  then)  are  to  be  observed  in  newer  periods. 

4M,  That  although  arsenic,  cobalt,  nickel,  silver,  aii4 
copper  occur  in  old  primitive  mountains,  they  ahwex- 
tend  to  newer  mountains. 

Stkt  That  gold,  tellurium,  anllmouy,  and  manganese, 
are  metals  of  a  middle  s;^,  occurring  in  the  newer 
primitive,  the  transition,  and  the  oldest  secondary- 
rocks. 

6^A,  rii4l  lead,  zinr.  and  mercury,  are  of  later  date,  when 
compared  with  those  mciaU  we  have  already  mention- 
ed, because  ihcy  occur  in  greatest  quantity  in  the 
newer  or  secondary  formations. 

7th,  That  iron  ta  found  in  everv  rock,  from  the  oldest 
granite  to  the  newest  alluml  deposit  i  hence  is  ooi- 
versally  distributed,  and  ia  therefore  a  praduction  of 
every  period. 

That  the  more  crystalline  ores  ahoutul  in  the  primi- 
tive mountains,  but  continue  decreasing  in  quantity 
and  variety  from  the  primitive  rocks  to  the  newest 
alluvial  deposits. 

ThKOET  or  TBE  FOHMATION  OF  THE  EaRTH. 

This  ciirioos  but  very  extensive  snbjeet  cannot  he 

discussed  in  the  present  article,  hut  will  he  considered  in 
all  its  bearings,  and  in  connection  with  such  new  facts 
and  views  as  may  occur  to  travellers  and  geologists,  or 
may  result  from  our  own  iavestigatioos,  under  the  article 
TflBOKT  or  ran  Eartk. 


PahtII.  ORI 

This  braiKl)  of  niineralogy,  as  alr  eady  explained,  makes 
us  acquainted  with  nil  the  properties  and  relations  of 
simple  minerals.  In  tre;<ting  this  subject,  we  shall  eon- 
uder  it  in  the  following  ordert 

1.  Dcsciibe  the  character  <^  simple  minerals. 

S.  Explain  the  svbtcm  of  arrangement. 

3.  Describe  the  difTtrent  species  according  to  their 
enternul  churaciers  and  clietnical  composition  ;  and  trace 
their  geoepostical  and  geographical  distributions;  and, 
lastly,  cxplsin  their  various  uses. 

1.  Gkmteten  ^  Bhitftle  Mburab. 

The  characters  r;f  Tninci-ils  arc  of  dlfTeient  kinds,  via. 
£xttmal.  Chemical,  Fhytkal,  Geo^notuca!,  and  Geogra- 
phical. 

1.  Extemai  C'Aaracferi,— are  those  which  we  discover 
bj  meuita  ol  our  senses,  in  the  aggregation  of  minerals, 
•pd  which  have  no  iefeiCAc«  to  their  relation  to  other 
liodies,  or  to  chemical  invcaUgations. 

S.  CftfMiMi  CStaracftivi— kf»  those  which  are.«BM- 


cd  by  the  complete  analysis  of  the  mineral,  by  trials  with 
the  various  re-agents,  the  blowpipe,  and  the  pyrometer. 

3.  Phyukal  Characttrn^wt  those  physical  pheno- 
mena which  are  exhibited  by  the  mutual  action  of  mi- 
nerals and  other  bodies;  such  are  the  magnetic  and 
electric  properties  exhibited  by  some  minerals. 

4.  Geogno»tlcal  Charaeterti—zre  those  derived  from 
various  geog.iostic  relations  of  minerals. 

5.  GeografiAical  Charactert, — are  derived  from  the 
geographical  distribution  of  ntinerals. 

We  shall  fiiM  consider  the  extemai  charactera,  and 
then  the  others,  in  the  order  alreai^  menliobed. 

Exttntml  C^mmettrm  ^  Mbteratt, 

The  external  characters  of  minerals  are  either  generic 
or  afifcific.  The  generic  characters  are  certain  proper- 
ilee  of  minerals  used  >a  characters,  without  any  refer- 
ence to  their  differences,  as  colour,  lustre,  or  weight. 
The  differences  among  these  prt^rdes  form  the  specific 
chacaeteTBtts  sdsmsntinc  lustre,  and  gisHV  or  vitmiaa 
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lustre.  Tb*  sMierio  chaneMn  »r«  divided  into  geneni 
tnd  pttriieuUtr.   Under  the  first,  are  comprehemSed 

tbiisi  r;-.a!  occvir  in  .ill  minerals,  whether  solid,  fiiahle, 
or  Quid:  utitler  ihc  scct/iid,  iliosc  which  ot-<-iir  only  in 
particular  classes  of  minerals.  In  ilic  lollmvinv;  uliular 
view,  the  cxternul  characters  are  arranged  nearly  in  a 
nattirsl  succession,  ^nd  in  the  order  in  whicb  th^  tTO 
cmployad  in  the  tlesciipiioii»of  minerals. 

Ji  Ttiulttr  Fitow     the  Generic  exUtnal  ekanctfn  ^ 
MmcraU. 

OSMBmAL  GBWBIIIO  KXTXllirAL  CHABAOTBM. 

1.  Colour. 

3.  The  Cohesion  (jf  the  Particles,  accordiDg  to  wUch 
niinenlB  arc  duUDguisbed  Into 

Solid,  Friable,  Fluid. 


Pacticttlar  generic  cbaracten 
offtSidniiiefili. 

Particular  ^neric 

Particular  gcitc 

riechmctenof 

rhitdaiiMrib. 

r»  r 

|,  ExtenMl  shape. 
^  BsEtHwdwitee. 
^  EaMMllwMie. 

H  V. 

"^i  2  Luatreofthe 
w     'i  fracture. 

i  * 

i    J -/The  fracture. 
^     Z  Shapeofthcfrag- 

In 

f'J     rSbape  oflbe  ^ 
.   .5        tinet  eoncre' 

.*  .i  tioni. 

1%    Surface  of  tbedis- 

u    ■i'~J    tinet  cuncre- 
•£    *-  t  ^  tions. 
!;     2"     f.(|i(Trr  of  the  dil- 
T|  ]  ^8        tim  t  concrc- 

5      ij  tiotis, 

5    r;  .  rT)/!-  traiiiiparen- 

■  V.The  Boilini^. 
rThe  harrincM. 
The  ttnacity. 
Z  2    Tlie  frangib'dity. 

2^   The  tdbeaioii  to 

^     V.   the  U  ngiie. 

jThe«K.nd.  1 

Bxtenul  dupe. 

ThalttttK. 

Aspect  of  the  par- 

The  soiling. 
The  flrabilitjr. 

ThelMtre. 

Tranaparcncy. 

Fluidity. 

XtmaMHf  g«nmd  gtmrk  txtenui  ehmw$tn> 

{3.  The  Unciuosity. 
4  The  Coldness, 
5.  I'lic  \\  eisjht. 

For  ihc  smell.  6.  The  Sniell. 
For  the  twto.    T.  The  Taate^ 


1.  Co^ura.— We  be^^in  our  iloscrip'.lon  of  I'n  exter- 
nal characters  of  minerals  with  liiat  of  colour,  as  it  is 
the  ch.iiactcr  uhlch  fiisi  particularly  sirikui  the  eye. 
It  exhibits  very  great  variety,  and  licnce  its  deternii- 
nation  is  often  attended  with  considerable  dificalqr. 
Although  it  is  m  iraportaot  ami  umIuI  character*  it  vaa 
but  ill  UDderatood  before  the  time  of  Wemeri  and  it  is 
evOD  at  present,  by  some  nniuerHloi;is<s,  considered  as 
of  little  or  DO  value.  The  older  mineralogists  had  no 
vciy  accurate  iioiiitiiciaU): c-  ol  lol'jiirH,  and  rarely  i^avc 
any  definition  of  them  ;  hence  a  u>.it»,  that  this  cUaracter^ 
in  their  systcois,  did  not  afford  satisfactory  descriptions. 
Some  modem  mineralogists,  [Mnicutarlj  those  of  the 
French  School,  Qset  ID  their deacripiiotiSi  ooly  single,  and 
often  unconnected  varieties  of  colour,  which  is  an  errc 
neoua  practice  ;  because  in  describing  species  we  ought 
to  ciiuiiKraic  all  tltc  v.irittics  they  cxiii'jit,  atid  in  a  natu- 
ral order,  so  thai  we  may  ubuin  a  distuicl  conception  of 
the  arrangement  of  these  varieties  into  groups  or  suites 
that  characterise  tbe  species.  Werner  was  early  aware 
of  tbe  atilltj  of  this  character,  aiid«  by  a  careful  study  of 
all  its  appeaianoea  and  varieties  was  enabled  to  form  a 
system  of  colours  for  the  discrimination  of  minerals,  in 
winch  he  established  a  certain  number  of  Tixe.!  or  <itand- 
anl  colours,  to  which  all  the  others  could  be  iclcrred, 
ili:!itifd  tlie  vuritiies,  ru.d  ai  i  an^^rd  them  accwciiug  to 
their  rcscinblaoco  to  these  standard  colours,  and  placed 
them  in  such  tnaoBer*  that  the  whole  colours  b  the  sjra- 
ten  formed  a  couiected  series. 

In  estsMisfatn^  the  fixed  or  standard  colours,  be 
thought  he  could  iioi  do  better  than  adopt  (hose  as  sim- 
ple coluvns,  which  are  considered  as  such  in  common 
lile;  ol  ihc  .L-  he-  enumerates  eight,  which  lie  ilcimnii- 
nates  cfitej'  or  firincifial  colours  ;  they  ur«  vhUtf  grey^ 
hiaek,  blue,  freen,  yellow,  red,  and  browu*  Althou^ 
several  of  tbeae  colours  are  physically  ccunpoDlldf  yety 
for  the  purposes  of  the  oryctognost,  it  Is  convenient  to 
consider  them  as  simple. 

Werner  remarks,  "  I  could  not  here  enter  into  an 
a'lijjnion  of  the  seven  ci-lours  into  «liu  h  iiic  soiir  ray 
is  divided  by  the  prism,  as  principal  colours,  uor  into 
the  distinction  of  the  colours  accordingly  as  they  are 
either  simple  or  compound;  nor  could  I  omit  while  and 
blackt  the  former  beiiii;  considered  as  ■  combinati«i  of 
all  colours,  and  the  lauer  as  the  mere  privation  of  l^ht 
or  colour;  for  these  are  distinctions  that  pertain  to  the 
tiieuty  <  i  colours  amull^^  natural  ijiiiiosoplicr?,  and  can- 
not be  well  appiteU  HI  comnkoii  iik,  v^ttien  black  is 
ranked  amo.-ig  the  colours  as  well  as  while  and  yellow  ; 
and  green,  which  is  mixed,  considered  as  a  prioctpal 
colour,  as  well  as  red,  which  is  simple. 

M  In  the  adoption  of  the  principal  colottrs  enumerated 
above,  I  am  countenanced  by  Dr.  SchcefPer,  who  has  ex* 

fiihlled  lliciil,  v»ilii  the  cNi  epiion  ol  ilic  ijiev,  in  his 
skctci)  ut  a  j^cncial  .t^&uciaituu  ui  culour,  Uci^cii^tiur^, 
1769.  I  am,  however,  justi5ed  in  adding  the  grey  cu- 
iour,  by  observing,  that  it  occurs  very  frequently  in  tbe 
mineral  kingdon) ;  that  the  attempt  to  bring  it  under  any 
one  of  the  other  colours  would  be  attended  with  many 
difBcnItieSf  and  that,  if  we  have  respect  to  deaomtnationay 
it  is  considered  in  common  lile  as  acnully  difluring  from 
the  othcis."    Werner's  External  Characiert,  p  38,  39. 

}',  loli  Lit'  tlic  1')  i:;r:i|)al  tciuui  s  contains  one  whiLli  is 
considered  pure,  or  unmixed  with  any  other,  and  which  is 
called  tbe  tkuruettrUtle  e^hmrt  tbm^  saoW'Vldte  is  tbe 
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characteristic  colour  of  white;  nsh  grey,  of  grey;  wl- 
vei-bi;ick,  of  black;  Bcvlm-bltic,  of  blue;  em«nU<l> 
^cen,  of  giccn  ;  Icmon  ycllow,  ol  yelloW}  CSmniDC'raV 
of  red;  and  chcsnut-brown,  df  brown. 

Werner  having  thus  esuiblishcd  eight  charactetiatic 
colours,  he  next  defined  and  arranged  the  mo»t  striking 
subordinate  ▼•rietiet. 

The  definitions  were  obtained  principally  by  occular 
exareiiiation,  which  enables  us  speedily  to  detect  the 
diilercnt  colours  of  wliich  tlic  vririttits  arc  cnmpi^sctl. 
Ill  (iciailing  ihc  resuhs  of  this  kiiid  of  ocuiar  analytit, 
if  wc  tiiay  use  the  expression,  the  predominant  coinpo- 
Dent  parts  arc  mentioned  first,  and  the  others  in  the 
«nl«rof  their  quantity.   Thus  appk^green  is  found  to 
bes  coapouiMl  colour,  and  we  discover,  by  compariag  it 
with  cmersld-grccn,  that  it  is  principally  composed  of 
that  coluur  and  uuother,  which  is  greyish-while  :  we 
therefore  dclinc  applc-j»reen  to  be  a  colour  composed  of 
enicraltl-^;recii  aiul  a  small  poition  ol  greyish- white. 
The  method  be  foltuwcd  in  arranging  the  varieties  is 
simple  aud  elegant.    He  placed  together  all  those  va- 
heiics  wluch  contained  the  tame  principal  colours  in  & 
preponderating  quantity,  and  he  arranged  them  in  such 
a  manner,  that  liie  transition  of  the  one  variety  into 
the  other,  ami  of  ihc  principal  colour  into  the  neigh- 
bouring ones,  was  preserved.    To  illustrate  this  by  an 
example:  Suppose. we  have  a  variety  of  colour  which 
wc  wish  to  reier  to  its  characteristic  colour,  and  also  to 
the  variety  under  which  it  should  be  arranged.  We 
first  compare  it  with  the  principal  coloors«  to  discover 
to  which  of  them  it  belongs,  which  in  this  instance  wc 
find  to  be  green.  The  next  step  is  to  discover  to  which 
of  the  vaiiciics  of  gn  cn  in  tlic  system  it  can  be  referred. 
If,  on  comparing  it  with  cmerald-grecDi  it  appears  to  the 
eye  to  be  mixed  with  another  c«Iour»  we  must,  by  com- 
psiisoD,  endeavour  to  discover  wh«l  this  oototir  is;  if  it 
prove  (o  be  grtjfkk'wMtet  we  immcdistely  refer  the  vari- 
ety to  afipU'gnen  t  if,  in  place  of  greyUh-white,  it  is 
intermixed  -  with  temon'yeUaa%  we  must   consider  it 
gran  green  i  but  if  it  contaiii!>  nciiher  j^rcyish-white  nor 
lemon-yellow,  but  a  considerable  portion     black,  it  forms 
blackith  green.    Thus,  by  mere  ocular  inspection,  any 
person  accustomed  to  discriminate  colours  correctly,  csD 
aaeenain  and  analyse  the  different  vaitotlos  of  eoloor 
that  occur  in  the  pineral  kingdom.  • 

The  transition  of  the  principal  colours  and  their  varie- 
lies  into  each  other,  he  represents  by  placing  the  charac- 
teristic colours  in  t!ie  middle  (if  a  st-ncsof  which  all  llie 
members  arc  connected  together  by  transition,  and  whose 
extreme  links  connect  them  with  the  preceding  ami  fol- 
lowing principal  coloui'S.  Thus*  emerald  j^reen  is 
placed  in  the  middle  of  a  series,  Um  members  of  which 
pabs,  on  the  one  hand,  by  increase  of  the  proportion  of 

blue  into  the  next  colour-suite,  the  blue;  on  tlie  other 
hand,  by  theiuci  euso  of  ^ciluw  into  yellow,  siskin-green 
foinun^  the  connecting  link  With  fotlowi  and  vordigris 
green  with  blue. 

Jfmu%  ^  Ike  Coioun, 

The  names  of  the  color rs  :,rr  derived,  1st,  From 
certain  bodies  in  which  tlicy  n.w-A  conimonly  occur,  js 
rriilk-wl  ite,  siskin-green,  Intr-brown;  2d,  I'toin  me- 
taUic  subatancesi  as  silver-white,  iron-biack,  and  gold- 
yellow  ;  Sd.  From  names  used  bv  peters,  as  indigo- 
blue,  verdigris  green,  and  aSiVro>htiiei  4lh,  From  that 
cotour  in  the  composition  whkh  is  next  in  quftntity  to 


the  principal  coloary  as  hlnisb-grey,  yellowish-brows, 
tec. ;  and,  5  th,  From  the  Dames  of  persons,  as  Isabella- 
yellow,  now  called  cream-yellow. 

The  principal  colours  arc  divided  into  two  series,  the 
one  compreiiendinp;  wliat  Werner  terms  bright  colourt, 
the  other  dead  colourts  red,  green,  blue,  and  yellow, 
belong  to  the  hrst ;  and  wUte,  grey,  black,  and  brow% 
to  the  second.  Thof  may  also  be  divided  into  eemmeis 
cotourt,  as  emersld^greeni  tte. ;  and  Into  metaWe  co- 
lours, as  gold-yellow,  8cc.  The  metallic  olotirs  are 
the  most  important  as  characters  in  dcsculiinj;  minerals. 

.■Irran;^crr,cnt  of  Ihc  olourt — The  difTcrciit  charac- 
tei  .siic  colours  and  their  varieties  pass  into  each  other, 
forming  suites  of  greater  or  leas  extent,  in  which  the 
colours  cither  diifer  more  and  more  from  the  fir&t  mcm« 
ber  of  the  series,  as  they  approach  the  extremity,  thus 
fonnini^  a!Tni--h:  teriet,  or,  after  reaching  a  certain 
point  of  );ieaLc;,L  difference  from  the  first  colour,  again 

f gradually  approach,  and  at  length  pass  into  it;  thus 
orming  circvlar  teriet.  In  this  way  the  eight  principal 
colours  pass  into  each  other  in  the  order  in  which  we 
have  already  enumerated  them,  and  thus  form  a  straight 
series.  The  blue  colour,  however,  after  it  has  passed 
through  green  and  yellow  into  red,  pasncs  fioDi  (his 
latter  colour  by  several  intermediate  varieties  a^'ain  into 
blue,  thus  forming  u  circular  scries  or  group. 

In  the  system  of  colours,  we  do  not  introduce  Ihcso 
vattene  subordinate  transitions  and  series,  but  simply 
arrange  all  the  eoloars  aa  they  pass  into  each  otb^, 
begbniitg  with  the  white,  and  ending  with  the  brown. 
The  varieties  of  most  of  the  diiferent  principal  culoura 
are  so  arranged,  that  their  characteristic  colour  is  plac- 
ed in  the  mitldlc  of  the  scries,  and  all  tliosc  vatii'ties 
that  incline  to  the  preceding  principal  colour  are  placed 
immediately  after  it;  while  those  that  incline  to  the 
nest  or  following  principal  coloui:.  immediately  precede 
it.  TluB,  however,  is  not  the  case  with  the  white  and 
grey  colours;  therefore  the  characteristic  colours  in 
those  series  do  not  stand  in  (he  middle ;  on  the  contra- 
ry, in  the  white  it  is  placed  at  the  bcgiiuting,  and  in  the 
grey  at  the  end. 

I.  D^/tnitUnu  ^  the  dffereiU  VartetUe  of  Colour. 
A.  White. 

This  is  the  lightest  of  all  the  colours;  hence  the  slight- 
est intermixture  of  other  colours  bicoines  iierccptiblc. 
The  wliite  colour  occurs  principally  in  earthy  and 
saline  minerals,  seldom  in  metalliferous  minerals,  and 
very  rarely  amongst  inflammable  minerals.  The  fol- 
lowing are  the  varieties  of  tliis  colour: 

#,  Stum-mMte  is  the  purest  white  colour,  being  free  of 
atl  intermixture,  and  is  the  only  eolour  of  this  suite 
which  has  no  ^f^y  mixed  with  it.  It  ih  sembles  new- 
fallen  snow.  .As  c.\jm|)les  of  it,  we  may  mention  Car- 
rara marble. 

b.  Bedduh'Whiie  is  cotn[>ased  of  snow  white,  with  a 
very  minute  portion  of  crimson-red  and  ash-grey.  It 
passes  into  fles(i>red.  Examples,  porcelain  earth  and 
rose  quarts. 

c.  Ycllofvlth-vhite  is  composed  of  snow-white,  with  ve- 
ry little  Icmon-ycllow  and  r;sh-f;rcy.  It  passes  on  the 
one  side  in'.tj  ycll'iwi'ih-grey,  on  Ihc  other  into  straw- 
yelluvv.    Examples,  chalk,  limestone,  and  semi-opal, 

d.  Silver-white  is  the  colour  uf  native  silver,  and  is  dis- 
tinguished from  the  preceding  by  its  metaitic  lustre. 
ExsnplcB,  arsenicnl  pyrites  md  nttivo  dlfcr. 
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t.  GreyUh-vMte  \*  inow>white  mixed  with  a  Ihde  ftftb< 

grey.    Examples,  <)uartz  and  limeatone. 
y.  Greenuh-vhittf  is  snow-white  mixed  with  a  very  little 
emerald-gr«cD  aod  ash-grey.    It  passes  into  apple- 
green.   ExmpUwi  tmlamhttii  foliated  limeatone^  and 
amethyst. 

g^MUk^wUte  i«  awnr-vhhe  nixad  wtah  a  little  BcrUa' 
blue  and  ash-grey.  It  pMsea  into  smalt-blue.  The 
colour  of  skimmed  milk.   Examples,  calccdony  and 

common  opal. 

h.  Tin-vfhUe  differs  from  the  preceding  cuiour  princi- 
pally in  containing  a  little  more  grey,  and  havmg  the 
metallic  lustre.  It  puiea  into  pale  lead«grey.  £i> 
amplea,  native  antimony  and  native  mercuiy. 

B.  GasT. 

This,  which  is  one  of  the  palest  colovirs,  is  a  compound 
of  white  and  black,  &u  that  it  roriii>>  the  link  bv  which 
these  two  colours  arc  connected  topclhcr,  and  is 
tberefoie  placed  between  them.  It  occurs  very  fre- 
quently in  the  mineral  kingdom.  The  feUowiog  ai« 
be  varieties. 

e.  Ltad-grey  is  composed  of  light  ash-grey  with  a  email 

portion  of  blue,  and  posse:>scs  niciallic  lustre.-  It 
contains  the  follnwing  subordinate  varieties. 
«.  Whituh  Icad-arcy.  It  a  very  lii;hl  lea(l  >;rey 
colour,  into  the  composition  of  which  a  consider- 
able portion  of  white  enters,  and  nearly  approaches 
to  tin-white.  £xsmpleS|  native  araeoic  on  the  fresh 
fracture. 

Jl.  Common  lead-i^rcy .  It  is  the  purest  lead  f;iey, 
with  a  slii^ht  utici  uiisiurc  of  yellow.  Example!*, 
common  grey  antimony, 

y.  Fre»h  lead  grey.  It  contains  rather  moi  c  blue 
than  the  preceding  variety,  with  a  slight  tint  ot  red, 
■o  that  it  has  what  is  called  a  ireah  or  burning 
aspect   Examples,  galena  orleail«glanee,  and  mo« 

lyhdena. 

I.  BlttckUft  lead-grey.  Is  common  lead-grey  mixed 
with  a  little  black.  Examples,  silvcr-^lunce  or  sul- 
phuretted silver,  and  copper-glance  or  vhreoub  cop- 
per. 

BliOth-grey  is  ash-grey  mixed  with  a  little  blue,  or 
Is  lead-grey  without  metaltie  lustre.  Examples,  horn* 

stone  and  limestone. 
c.  Pearl-grey  is  pale  bluish-grey  intermixed  with  a  little 

red.   li  p.isscs  into  lavender-blue,  KxuniplcH,  quart/, 

porcelain  jasper,  crystallized  horostonc,  and  a  very 

pale  variety  of  pearl. 
4,  Smote-grey  or  drowiM-grey,  h  dark  bloish*gre]r 

nixed  with  a  little  brawn.   EnampJes,  llint»  and  aomn 

varieties  of  fluor-spar. 
e.  Greeni»h'grry  n  ash-grey  mixed  with  a  little  cme- 

rald-grren,  and  has  sometimes  a  f 'iin  trace  of  yellow. 

It  passes  into  roouDlain-gieen.    Examples,  clay-slatc, 

whct-siate,  paittone»  Bometimee  micai  prehnite^  and 

cai's-eye. 

/,  Yettvmlak^frey  it  ash-grey  mixed  with  lemon-yettow 
and  a  tninuie  trace  of  brown.  It  aomeiimes  passes 
into  cream-yellow  and  wood-brown.    Examples,  cal- 

ceflonv  .11"!  niicu. 
g.  Ath  gmj  IS  (lie  characteristic  colour.  It  is  a  com- 
pound I'l  yi  llowish-white  and  brownish-black.  It  is 
the  colour  of  wood-.ishrs.  It  passes  on  the  one  hand 
into  gveyisti-black,  the  other  into  greyish>whtte,  as 
alio  into  greenish,  greyish,  and  amoke^r^.   It  sel- 


dom occurs  pure  in  the  mineral  itingdom.  Exam* 
amples,  quartz,  flint,  mica,  and  zoisite. 
A.  Steel-grey  is  dark  ash-grey  with  metallic  lustre.  It 
is  the  colour  of  newly  broken  steel.   Examples,  grey 
oopper  and  native  plaiina. 

C.  ButoR. 

It  presents  fewer  varieties  than  any  of  the  other  colours, 
owin>(  proli  ibly  to  the  intermixiure  of  H^hier  colours 
not  bciiij;  observable  in  it.  The  disci  imiiiation  nf  its 
varieties  i»  attended  with  considerable  ditbculty,  and 
can  only  be  satisfactorily  accomplished  after  much 
practice.   The  following  are  its  varieties : 

e.  OrryiiA-^AKJt  is  velvet-blaek  mixed  with  ash-grey. 
It  passes  into  ash-grey.    I»  VC17  distinct  in  basalt, 

b.  Iriu-blaek  is  principally  distinguished  from  the  pre- 
ceding variety  by  11  h  bcin^,'  rather  daiker,  and  pos- 
sessing a  metallic  lustre.  It  parses  into  steet-gicy. 
Examples,  ma^^nctic  iron-ore  and  iion-mica, 

c.  Velvet-blaek  is  the  characteristic  colour  of  this  series. 
It  is  the  colour  of  black  velvet.   Example,  obsidian. 

d.  PUeh-blackt  or  brvm^k-biack,  is  velvet-black  mixed 
with  a  tittle  yet1owfsb«t>rown.  Tl  passes  into  black- 
Ish-bfown.    F.xample,  earthy  cobalt  ochre  and  mica, 

e.  (ire enia ft  Slack,  or  raven-black,  is  velvet-black  mixed 
with  a  liitle  {[^rccntsh-grey.  It  pssses  into  Uacilisll> 
grren.    Example,  hornblende. 

/.  BluUh  black  is  velvet-black  nMxed  wtth  a  little  btnOi 
It  passes  into  blackish-blue,  and  appears  sometimes 
to  contain  a  sligdt  trace  of  red.  Example,  black 
earthy  eobalt-oehre. 

D.  Due. 

The  characteristic  colour,  which  is  Berlin-blue,  is  plac- 
ed in  the  middle  of  the  series,  and  ail  these  varieties 
that  contain  red  in  tbeir  compositioo,  00  the  one  tide, 
and  those  eomaiidog  green,  on  the  other.  It  is  rarer 

among  minerals  than  the  preceding;  blackish  blue 
connects  it  with  black,  sky-blue  with  grren;  and  it  is 
connected  with  red  by  violct-bltM  and  asure>bllie. 
I'he  following  are  it»  varieties. 

a.  Btacki»h-6lue  is  Berlin-blue  mixed  with  much  black 
and  a  trace  of  red.  It  passes,  on  the  one  aide,  into 
biniah-blaek,  en  the  ether,  into  asore-blue.  Example, 
blue-copper,  the  dark  varieties. 

b.  jliure-blue  Is  Berlin-blue  mixed  with  a  little  red.  It 
is  a  burning  colour.  Examples,  blue  copper,  and 
azure-stone. 

c.  Vhlet-blue  is  Berlin-blue  mixed  with  much  red  ai>d 
very  little  black.  It  borders  on  colnmbine>red.  It 
is  the  tint  of  colour  we  observe  in  the  violet  when 
it  is  sboQt  to  blow.  It  is  the  meet  frequent  of  tlm 
blue  colours.    Examples,  Amethyst  and  fluor-spar. 

d.  JLavend^r-hluf  is  vioK  t-bUM  ,  jntcrniixcd  wiili  a  sniitl 
portion  of  grey.  1(  is  intermediate  between  pearl- 
grey  and  violet-blue.  Examples,  Lithomarge  nnd 
porcelain-jaaper. 

t.  Phtm-Une  is  Berlin-blue,  with  more  red  than  in  violet- 
blue,  and  a  small  portion  of  brown  and  black.  It 
passes  into  cherry-red  and  bMceoli-brown.  Exam- 
ple Spinel. 

/.  Berlin-Slue  is  the  purest  or  characteristic  colour  of 
the  seriea.  Example,  Sapplure,  rock-salt  and  kya* 
nite. 

g,  Smatl-ibte  is  Berlin-Wne  with  much  white,  and  a 
trace  of  green.  It  pames  into  milk<white.  It  oc- 
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curs  in  palc-coloured  smalt,  named  eschel,  also  in 
ca!(iiy  IjIuc  iiuii,  vault)'  blue  cupper,  and  in  some 
vaiiciii  s  of  g)'|)!iutn. 

\,  Duck-blue  i»  a  (iark  blue  cclmn  ,  cuint>uaed  of  blue, 
much  greeni  and  «  Jittlc  uuck.  Frcquuutly  in  cbj- 
Imiiite,  and  in  a  ram  varisty  of  iiiduraicd  ulc. 

f.  Ind^o-itue,  a  deep  blue  colour*  compoied  of  btao* 
with  a  cuiuivtcrj*>lc  purlioii  uf  black  and  a  little  greeru 
Example,  t  utU)  blue  iixiii  of  Eckarditt)«rg  iti  Thu- 
ritint  I. 

k,  Sky-biue  i»  a  paic  blue  colour,  composed  of  biuc, 
gr«cn,  and  a  liiile  white,  ll  furin;,  the  link  which 
connect*  the  blue  aoriea  witb  tbe  gre«n.  ■  it  i»  named 
nounttin^ilue  by  |>aintera.  It  i«  tbe  colo«r  nf  k 
clear  sky,  »»d  hence  its  name.  It  oecura  bttt  rare* 
ly  ill  tbe  minerid  kingdom.  Exaupie«  LenlienJar 
copper. 

£.  Grkbk. 

The  varietica  of  ihia  colour  naturally  fall  into  two  prift> 
eipal  auite*}  in  tlieene  of  wbieb  (be  blue  colour  pra> 

vaiU;  io  the  other  the  yellow;  and  between  the  two 
u  placed  the  pure  or  eharacteri»tic  colour,  the  eme- 
rold-v;rctii.  Aluiuunli  ii  is  not  a  conitiiou  colour  it) 
the  niiucrdl  kiiiK^oiu,  yet  tt  i»  iitei  wilb  mure  tri- 
qui-nily  liian  the  blue.  In  earthy  minerals,  the  greet) 
ootoura  are  Keoerally  owioft  to  oxkIc  oI  iron  ^  in  a 
fcw  cnace  to  the  onlde  of  cbraaaei  in  oiht-ra  to  oicide 
of  ooMerj  and  in  a  very  bw  lo  aside  of  nickel. 
The  Ibllowing  are  the  varieties  of  this  colour. 

m.  FcrdlgrU  green  is  CDicijiu  ,;recii  mixed  with  rnuch 
B«  rliri-bluc,  and  a  Jiulc  wliUc.  It  is  the  Unk  winch 
toi.'itcts  ilic  f>reen  and  blire  colours  together.  Kx- 
amplcii,  Cupper.green  and  i^reen  Siberian  felspar. 

A.  Ce/sMdltar^rcn  is  vci'iligri»-i;rceo  mixed  with  ash- 
gray.  Exampieii  Green  eartbt  Siberian  and  ficastiian 
beryl. 

c.  M^juniain-f^rcrn  is  cmerald-f^rcen,  mixed  with  much 
blui-,  and  a  liule  > ellowis!i«>(tfy  ;  oi  vertiigris-jirccn 
Willi  yr.lltiN^  ibii-^jrcy.  Ji  pu»scs  into  >;reciiibh»j^rejr. 
Ex^inpies,  Ucryi,  aijua  marine  lopas,  glassy  actyiko* 
lite,  como)on  garnet,  and  hornslune. 

4.  Lfek'graa  i»  cnicrald  green,  witb  bluisb>gi«]r  and 
a  littte  brown.  It  ia  the  sap<i{reen  of  paiotera.  In 
this  colour  the  blue  and  yellow  colatiri>  are  in  ctjuat 
proportions.  Examples,  Nephrite,  cunmioti  aciyuo- 
lil<-,  ui;;!  pia«e. 

r.  Emerald -green.  The  characteristic  or  pure  unmix- 
ed  grtxu.  All  the  preceding  green  coloiiraare  more 
or  leak  mined  with  blue,  and  at  length  pnie  into  it ; 
but  the  following  part  of  the  green  aeriea,  by  the  in> 
creasing  proportion  of  y«liow,  at  length  passes  imo 
yellow.  E)cainpU-s,  Emerald,  fihroun  ni.ilacinte,  cop- 
pri-iiMca,  :iiid  sometimes  also  fluor-spar. 

/.  ^/i/Ue-gretn  is  emerald-green  mixed  with  a  little 
gi  eyi'.h-white.    Ii  p.issea  into  grewiiab  vldte.  Ea* 
amptea.  Nickel  ochre  and  chryaopraae. 
Gnu  grun  n  emerald  green  mised  with  a  tittle  le- 
.  mon-ycllow.  The  colour  of  freih  newljr  apnwg  graet. 

Ex'"»ipl<s  Utanite. 

h»  Blackish  ifTcrn  is  [ji'-Viciiio-iM  Lcn  niixJ-d  with  a  con- 
sioi  rjbli  portion  of  bUi;k.  It  passes  into  greenish* 
black.    Examples,  Precious  terpentine  and  augite. 

U  J*i$tacMo-greeH  it  emenld-grean  aniacd  with  more 
wllow.  than  In  graaanircenk  and  a  email  portion  of 
brown,  EiMsplea,  Clu7aoJit«i  and  epidoie  or  piain- 
cite. 


k.  Jtfiaroftu 'green  is  pistachiq-green  mixed  with  a  lit- 
tle |>reyibh  white;  or  emerald-green  mixed  with  yel- 
low and  a  little  brown.  It  pk^-x  s  into  liTOl^bruWtt. 
Examples,  Garnet,  olivcniie  jiul  ben  I. 

2,  Otive-green  is  grass  jjrecn  iiii.kllI  with  much  browo 
and  a  Ultle  grey.  Il  passes  into  liver  brown.  Exam- 
plee,  Common  gamely  olivenitet  pllebitane«  and  epi> 
dote  or  pistacite. 

m.  OU-gretn  is  emerald-green  mixed  with  yellow,  brown, 
uiid  grey  \  or  pistachio-green,  with  much  yellow  and 
light  ash-grey.  It  is  the  colour  of  fresh  vegetable 
oil.    Examples,  Fullcr's-eartli,  beryl  and  pitchstoiie. 

n.  Sukia'gretn  u  emerald*green  mixed  with  much  le* 
aien.jellow  and  a  little  white.  It  makes  the  tranti- 
tiob  to  the  yellow  colour.  EsamplBai  Uran-uiicai 
green  IcadHpar  and  tteaito. 

F.  Yellow. 

Among  the  varieties  of  this  species  of  colour,  there  are 
three  possessing  metallic  lustre,  vix,  braaa-yeilowi 
gold-fellow,  and  brt^we-yellow.  Tbe  characterittic 
colour^  whicb  ia  lemun-yellow,  it  placed  in  the  isht- 
die  of  the  aerlet ;  the  coloura  which  precede  it  are 
greenish-yellow,  and  those  whit;h  follow  it  are  red- 
clibli-yeliow.  Tlie  one  side  of  llic  series,  by  the  in- 
crease of  the  green,  passes  by  sulphur  yellow  mto 
green ;  the  other,  by  the  increase  of  rod,  passett  b/ 
means  of  orange-yellow,  into  red.  It  is  a  frequent 
colour  in  the  mineral  Ungdoni.  Tbe  following  are 
its  VAtietlet. 

a.  S::;f-:fi;ir-yello'XV  ii  Irni  ij-yi  lliv.i'  mixed  with  much 
eoicrald  ^;rei.n  ami  wlnie.  li  the  colour  of  native 
sniptiur.    Example,  Native  sulphur. 

b.  Bra**  yeUotu  uiilcrs  from  the  piccediog  colour  prin- 
cipally in  having  a  metallic  lu>>irc}  it  containanamaU 
portion  of  grey.  Example,  Copper*p)rritea. 

e.  Stravyellow  it  tulphur-yellow  miaed  with  mach 
gieyish  wiiite.  It  ]:  i4scs  into  a  yellowish-white  and 
yclUmisli  srcy.  Lxaiiiple,  Calamine,  serpentine  and 
yeliow  cobalt-ochre. 

d.  Bronze  yeiiuvj  is  brass-yellow  mixed  with  a  little 
steel-,i;tey,  and  a  minute  portion  of  reddish  brainii 
The  cokMir  of  bell-metaL   Example^  Iran-pyriteiu 

e.  WaS  TftUom  ia  lemon-yellow  mixed  wKb  reddish- 
bi  nwii,  and  a  little  ash-grey  ;  or  it  may  be  considcicd 
as  honey-yellow  with  greyish  white.  It  is  the  colour 
of  pure  unbleached  «as*  Bxampleat  Opal  and  yel* 
low  lead-apar. 

/.  HotuyyeUtm  it  au]phur.]rellow  mixed  with  chestnut  • 
brown.  It  paaaea  into  jellowith  brown.  Example^ 
Pluor-tpar  and  beryl. 

g.  Lemon-yellovt  is  the  pure  unmixed  colour.  It  is  the 
colour  ot  lipe  lemons.    Examples,  Yellow  orpiment. 

h.  Gold-yellov  is  the  piecedin^  colour  with  metaUlc 
lustre.    Example,  Native  gold. 

i.  Odurt  yetfow  is  lemon-yellow  mixed  with  a  considera- 
ble quantity  of  light  cheatnut  brown.  It  paaae*  into 
yvilowlab  brown.  It  ia  a  very  common  colour  among 
miiteraU.    Examples,  Yellow  earth  and  jasper. 

k.  IVint'^eUov  is  lemon- yellow  mixed  with  a  small  por- 
tion of  red  an<l  greyish-white.  The  colour  of  Saxon 
homr-madc  wine.  Examples,  Saxon  and  Brazilian 
topox. 

i.  Cftaui^yeUm  or  ZttthtUt-^tUovt.  It  conuina  more 
red  and  grey  then  ihr  w>ne*y«llow,  and  also  n  little 

brown.    It  passes  into  fle^h-rr  d.    ExttDpleS»  SolO 
from  StrigaUj  and  compel,  iimestoae. 
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M.  Orange-fdhw  u  Icmpn-yeilow  with  carinii>e>red.  It 
» the  coloar  of  the  ripe  orange.  EMiDples,  Streak 
of  red'orpipMOt,  and  unn'Octire. 

G.  Rkd. 

It  exhibiis  more  varieties  than  the  other  colours,  and  is 
very  comfnon  in  ibe  mineral  kingdom.  The  charac* 
teritlic  colour  is  «irndne<redt  M  the  oih«r«  incline 
cither  to  yellow  or  blue:  hence  there  are  two  princU 

pal  suites;  the  first  of  which  cimt.iins  ycilowish-itd 
colours;  the  second  bluish-red  coioursi.  The  m  rl 
colours  arc  priiic  ipiiily  owinjj  to  oxidis  of  iron,  iiui  - 
ganesc  and  cohali,  and  combimiiooa  of  metal*  with 
sulphur  iod  arienie.  The  IbUowiag  m  tha  varie- 
tiea. 

a.  jturon  m  rnvnOng  red  ia  GarmiDe*red  mixed  with 

n  u  ll  lenioii-ycllow.    It  paasca  foto  onngc-]reUow< 

Exanipli ,  Red  orpitncnt. 

Hyadnth-red  is  carmiuc-red  mixcii  wiih  lemon. yel- 
luw  uikI  a  minute  portion  of  brown  ;  or  auiora*red 
mixed  with  a  minute  portion  of  brown.  It 
into  brown,  fiumplest  Uyacimb  and  tile-ore. 
e.  Tile  red  ia  hyacinlh-redf  mixed  with  grayiah-wliitc. 
It  is  the  rni<,iir  of  x]',v^  or  bricki.  Eximplesi  Pofcc- 

k'.iii-j  is|)t  f  uliO  ztuiiit, 

d.  ^iiirii-i  rtd  is  carminc-rcd  mixed  with  a  vi-ry  liiilc 
icnioa<|cUww.  It  it  a  wdl-known  colour  of  much 
ioteaaity.  Examptct  Lightered  cinnabar  from  Wolf- 
ttcln. 

e.  Blotd-red  h  «carlet-red  mixed  with  a  snail  portion 

of  blirk.    F.xaniple-i,  I')iope  ami  juspcr. 
y.  /-'Ictfi  red  IS  blooJ-rtrd  mixed  wun  greyish- while. 

Ex  .iupies,  Felspar,  calcureooa  apart  aod  Mnight  la- 
mellar heavy  spar. 

g,  Ca/tfieT'Ted.  It  acarcely  differa  from  the  preceding 
variety,  but  in  poaacaaing  a  metallic  luatrc.  Exam- 
plea,  Native  copper  and  copper-nickel. 

A.  Carmfn^-mf  is  the  characteristic  colour.  Example 
S|Hiiel.  particularly  in  thin  splinters. 

i,  Ckchineal-red  is  cui niinc-rcd  mixed  vviih  bluish-grey. 
Exunpii  s,  Uark-icd  cinnabar  and  red  (  oj)i>er-ore, 

k.  Crimton  red  is  canoine'red  mixed  with  a  cotisidCTt* 
bie  portion  of  blue.   Example,  Oriental  ruby. 

L  CtbnMue-rtd  ia  earminc'^edt  with  more  blue  thao 
the  preceding  variety,  and,  what  is  characteristic  for 
this  colour,  a  little  black.  Example,  Precious  garnet. 

m.  Ro»c-rtd  IS  cuchincal  red  mixed  wiili  wiiiic.  U 
pj.!»«ies  iii'.o  rtiUiish-whitc.  r.xanjplcs.  Red  manga- 
iifsf  .'.\,r\  r|uariz. 

«.  Peach  blottom  red  is  crimson-red  mixed  with  white. 
Example,  Red  cobalt-ochrc. 

e.  Cktny^diM  crimson  red  mixed  with  a  considerable 
purUon  of  brownish-black.  Examples,  Spiucl,  red 
an'inirjriy.  add  precious  ^.irntt. 

Ji.  hrownu/i  red  is  blood-red  mixed  with  brown.  It 
pasa«a  into  brawn.  Example^  CHj  irobsioDe. 

II.  Bhowh. 

Thia,  after  black,^  ia  the  darkest  colour  io  the  ayatem. 
The  whole  species  or  suite  can  be  distinguished  into 

those  which  have  red,  and  those  which  have  yellow 
mixed ;  between  these  is  placed  the  fundaoieniai 
cotoUT)  tite  pure  tmmlxe<t  ebeatntti-brQwnt  and  the 


last  varietfi  from  the  quantitf  of  btaek  k  contains, 
connects  the  brown  series  with  the  black.  Varieties 
of  iliis  c  ilour  occur  frequently  in  the  mineral  king- 
dom. pjrticuUrly  among  the  ores  of  iron,  and  the 
ir.n.tminable  minerals. 

a.  Rcddiih-brovm  is  chcstnut-brown  mixed  with  a  little 
red  and  yellow ;  or  cheBtnnt4miwa  wUb  a  amall  por- 
tion of  aurora- red.  It  passes  into  brownish-red.  Ex- 
ample, brown  blende  from  the  Hariz,  and  zircon. 

b.  Ciove-brvvm  is  chestnut-brown,  mixed  with  cochi- 
neal-red, and  a  little  black.  It  is  the  colour  of  the 
clove.  It  passes  into  plum-blue  and  cherry-red.  Ex- 

,  amples,  liick-cryslal,  btown  hematite,  and  axinitc. 

c.  Stir-knmn  is  cluve-browo  mixed  with  ash-grey. 
Bxamplesi  Coraiab  tin-oMi  wood  opal,  aad  brawn 
iron -ore. 

d.  Brocco'i  hrown  is  chestnut-brown  mixed  with  much 
blue,  and  a  small  portion  of  grecu  and  red.  It  passes 
into  cherry-red  and  plum-Uue.  It  la  u  nia  cohnir. 
Example,  zircon. 

e.  ChtBtnut-brown.  PoM  brawn  ctdoor.  It  it  a  me 
cotour.  Exunpla,  jaapcr. 

/.  Fctfaiii'*A>5ro«ni  Is  chestnut-brown  ndxed  with  a 
corisidi  I  able  poriioii  oT  lemtiii-yenovv.    It  passes  into 
oulirc-ycltow.    It  is  one  of  the  most  common  colours 
in  the  miaeiul  kingdon.  Exaaaplee,  iran-lliM 
jasper. 

jr.  Ptn^beck-brown  is  yellowish  brown  with  metallic 
lustre.  Rather  the  colour  of  tanuahed  pinchbecit. 
Example,  mica. 

h.  lV(j(jd -brown  \'i  yellowish-brown  mixed  with  much 
p:ile  ush  ^;rcy.  It  pjsses  iiUo  ycllowif li  grcy.  ^loun- 
laiii  Wood,  and  bituminous  woocJ. 

i.  Ltver-brovm  is  chestnut-brown  mixed  with  olivc- 
gi'ceii  and  ash-grey.  It  is  the  colour  of  boiled,  not 
fircsh  liver.  It  pnsaaa  iato  olive  green.  Example 
common  jasper. 

k.  BlaekUh-briwn  ia  chestnut-brown  mixed  with  black. 
It  passes  into  browniah-blaek.  Examples,  mineral 
pitch  from  Ncuicliatel,  moor-ooal,  raid  bltniniDoni 
wood.* 

The  immeoae  variety  of  colours  that  occur  in  the 
mitieral  kingdom,  coostitotc  an  almost  inGnite  seriea, 
to  characterise  every  individual  af  which  ia  next  to  im- 
possible.   The  colours  we  have  already  defined,  are  a 

few  only  uf  iiie  mubt  prominent  features  of  that  great 
and  beauuiul  series,  and  serve  as  points  of  comparison, 
and  as  the  boundenea  between  which  every  oeeunlng 
colour  lica. 

From  the  small  number  of  colours  we  have  dcBned, 
and  the  great  vaiieiy  that  occur  in  minerala,  it  ia  evi- 
dent that  the  greater  number  of  occurring  colours  will 

not  torrespuud  exactly  with  those  defined,  but  r  ill  lie 
bclweci)  them.  It  is  this  circumstance,  in  paitirutar, 
that  renders  it  so  difficult  to  get  an  acijuainiance  with 
,  colours.  To  obviate  this,  in  some  degree,  Wsnnxx 
rnea  terma  which  express  correctly  certain  prominent 
diflbnmcea  which  arc  to  be  observed  between  every  two 
colours.  Thus,  when  one  colour  approaches  slightly  to 
another,  it  is  said  to  incline  to^vards  it,  (<-5  i  a  irl  sich  ,) 
when  it  stands  in  the  middle  between  two  colours,  it  is 

aud  to  be  mtmtdlattt  (ea  iiebt  in  det  mitie »)  whcn» 


•  Tlie  most  accttnts  d^eatioBi  flf  coleiBa  are  given  bt  Wganf*  Wenttiaa  JtoBeadaihtre  af  Coia«i% 
a  few  years  ago. 
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on  the  contrary,  it  cvidenily  approaches  very  near  to 
one  of  the  colourii  it  is  said  to  /all  or  pa**  iuto  it|  (es 
gebt  liber.) 

II.  The  BOxu^am  or  PmUenufirmtd  iff  tAt  Colmr*. 

The  distinctions  included  under  this  head  depend  on 
tbe  ataape  which  the  colour  assumes,  it  is  only  to 
be  dbior««d  in  simple,  minerals.  Tiie  following  are 
the  diffBreot  kinds  enneaeretod  end  described  bjr 
Wbrkbh. 

A.  -Dotted.  To  this  variety,  dots  or  <:mrill  ;,[u>\':  are  ir- 
regulai  iy  dispersed  over  a  surface  vt:iii_h  has  4  differ- 
cnt  colour  from  the  spots.  It  occurs  frequently  in 
serpentine,  bat  seldom  in  other  minerals. 

B.  tifiotied.  If  the  spote  are  from  a  quarter  of  uo  inch 
to  en  iocb  in  diameterj  end  tbe  beeis  or  yround  etiU 
visible,  it  ia  said  to  be  spotted.   It  It  either  rsiMtf  and 

regularly  tp'Ated,  Qt  h-rru!^r!y  afi'jttrd.  The  fint 
occurs  in  clay-slatc;  ttic  second  in  marble-. 

C.  Clouded.  Hero  no  basis  is  to  be  observed  ;  the 
boundaries  of  the  colours  are  not  sharply  marked, 
and  the  spots  ran  into  each  other.  It  occurs  in  inar» 
l»le  end  jasper* 

D.  Flamd.  When  tlie  spots  are  lon^  and  acuminated, 
and  arranged  accordinp;  to  their  lenpth,  the  Ramed 
<iclincaiion  is  formed.  It  lias  !>till  a  basis.  It  occurs 
in  striped  jasper,  marble,  &c. 

E.  Strified.  Consists  of  long  and  generally  parallel 
.  stripes,  that  touch  each  other  and  fill  up  the  whole 

maaa  of  the  atonci  ao  that  it  has  no  ground.  It  pra- 
annta  tarn  vafiatiaa. 

a.  Smtgit  Hr^uif  aa  m  atriped  jaaper  and  varii^aiad 
clay. 

6.  Ring  shnficd,  occurs  in  Egyptian  jasper. 

F.  Veined.  Consists  of  a  number  of  more  or  less  deli- 
cate veins  crossintj  each  other  in  different  directions, 
so  that  it  is  sometimes  oet-like.  Wo  can  always  dis- 
tinguish a  base  or  graandi  Eznnplesy  blacli  marble 
veined  with  calcarMwa  apar  or  qnartsi  jaaper  and 
serpentine. 

G.  Dfndritic.  T'cprcsrnt'^  ?.  I'.cni  v,-ith  branches,  on 
a  ground.  K.\aiiip!<;b,  bieuiue  and  dendritic  calcc- 
dony. 

li.  Ruinj/brm.  H(  scmbles  ruins  of  buildings.  It  w 
cars  in  Florentine  msrble,  wMcb  ia  frooi  twa  clrcwn* 

alanen  called  ^(}7i(Yafa/i;  marble. 

III.    The  Ptay  0/  the  Colours. 

If  we  I00I&  on  a  minerd  which  possesses  this  propar- 
tyi  we  oliaerre,an  turning  K  slowly,  besides  its  common 

colours,  many  others,  which  arc  bright,  change  very 
rapidly,  and  are  distributed  in  small  spots  or  patches. 
A  strong  light  is  required,  in  order  to  see  this  appear- 
ance distinctly,  and  it  never  occurs  in  opaque  or  feebly 
translucent  minerals.  We  observe  h  in  tlm  dianunid 
wlien  cat,  and  in  precious  opal. 

IV.    The  C&angeabUUy  of  the  Colour*. 

When  the  anrface  of  a  aaineral,  whicfa  we  tnni  in 
different  diiectione,  enluMla,  besides  its  oommon  colours, 

different  bright  colours,  that  do  not  change  so  i-apidly, 
are  fewer  in  number,  and  occur  in  larger  patches  than 
in  the  play  of  the  colour,  it  is  said  to  exhibit  what  is 
oallcd  the  cbangeabtlity  of  tlie  colours.  The  change- 
V«L.XtlI.  pAvrir. 


ability  of  colour  is  seen  only  in  particular  direcdoDSy  the 
play  of  colour  i)i  alt  directions. 

We  distinguish  two  kinds  of  this  phenomenon. 
That  which  is  observed  by  looking  in  different  posi- 

tiens  en  the  mberal,  as  in  Labrador  felspar. 
B.  That  observed  by  looking  ihrougk  it,  as  in  the  com' 

tnoii  opal,  which  shows  a  milk«white  colour  when  we 

look  on  Its  surface,  but  when  held  between  the  eye 

and  the  light  is  Wiiiu-yciluw. 

V.   Tfic  Iridrscence. 

When  a  mineral  exhibits  the  colours  of  the  prism  01 
the  rainbowt  arranged  in  parallel,  and  sometimes  vari- 
ottslv  curved  layersi  it  ia  said  to  be  tridesccat.  It  is  te 
he  ohaerved  by 

^.  Looking  on  the  mineral  onlf,  as  in  precious  opalt 

adulari.t,  Sic. 

£.  UmU  by  looking  on  the  mineral  and  through  it,  as  id 
calcareous  spcir>  crossed  by  thin  veins,  some  arrago- 
nttesi  rainbow  ealcadonjr,  and  aoaDe  amathjpata. 

VL  Thrnltl^d  Colourt. 

A  mineral  is  said  to  be  tarnished,  when  it  shows  on 
its  external  surface,  or  oit  that  of  the  distinct  concre- 
tions, fixed  colours  ditlercnt  from  those  in  its  interior  or 
fresh  fracture. 

There  are  timfiU  or  wkgaud  tarnished  colours. 

a.  Sim/lie, 

m.  Crry^white  eobelt 
fL  JB/lseit,— native  arsenic, 
y.  .firown,— magnetic  pyrites. 
/.  Beddhh, — native  bismuth. 

b.  Vurirgated. 

The  variegated  or  party-coloured,  are  distinguished 
according  to  the  Inieosity  of  their  basis.  Of  theae  the 
ibllowiog  are  antuneiated  in  the  tabular  view. 

m.  PttvttOfte,  or  Pearoet-taU  lafnkh.    Tins  is  an 

assemblage  of  yellow,  green,  blue,  red,  and  brown 
colours,  on  a  yellow  ground.  The  colours  are 
nearly  equal  in  proportion,  and  are  never  pre- 
cisely distinct,  but  always  pass  more  or  less  into 
one  another.  Example,  copper-pyrites. 
fi,  Jrideteeut^  or  Rainbow.  In  this  varietjr  tbe  co- 
ionrs  are  red,  blue,  green,  and  yellow,  on  a  grey- 
ground.  It  Is  more  beauiiful  and  brighter  than 
the  preceding.  The  radiated  grcy  antimony  of 
Felsobanya  in  Hungary,  and  the  specular  iron- 
ore,  or  iron-glance  of  Elba,  are  often  beauiifuliy 
iridescent. 

y.  C9iimibu%m  tigwHi-neektamith.  The  c«doun 
are  the  same  as  in  the  preceding,  witbthia  difl^r* 

cnce,  that  the  tints  of  colour  are  paler,  and  the 
red  predominates.    Examples,  native  bismuth  of 

Schnerbcrg. 

I.  Temflered'tteel  tarrmh.  It  consists  of  veiy  pale 
bine,  red,  green,  and  very  little  yelloV|Oa  1  grqr 
ground.   Example,  grey  cobalL 

VIL  Tbt  Permnent  MtenMnu, 

These  must  not  be  confounded  with  the  tarnished  co- 
lours. The  tarnish  occurs  <mly  on  the  iturfaco ;  the  per- 
manent alteration,  on  the  contrary,  proceeds  by  degrees 
through  tbe  whole  mass  of  the  mhwral.  TlUa  change 

3  O 
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takes  place  more  or  less  rapidly  in  different  minerals. 
The  colours  either  become  paler,  when  ibey  arc  said  to 
fadti  or  they  become  darker,  and  pass  into  other  varied- 
ties.  Tbut  cbrjreopruet  row  quartSt  lod  red  cobalt* 
•ebMbeeeme  peler;  vheveee  eky-Uue  flaoMper  be- 
coiiMi  greeD»  pearl*gre]r  eomeom  ettter  aometimee 
changes  to  brown,  and  leatlv  iiit»  bleckf  iod  earthy  Uutt 
iron  changes  from  whitei  tDRNigli  different  vaiiotiee  of 
bluei  to  ioiUgo-blue. 

PARTICULAR  GENERIC  EXTERNAL 
CUARACTERS. 

L— VAKVfCVUm  OBNERie  £XTBBNAL  etfAKAORU  OF 

SOLID  MINBRALS. 

CharattfTtfor  the  Sight. 

I.  Tbo  £»teniel  Aepect. 

The  External  Aspect  of  a  mineral  is  that  outline  or 
contour  which  it  has  received  from  nature.  Tlius,  if 
we  have  a  piece  of  lead- glance,  as  it  has  been  found 
loose,  or  imbedded  in  another  mitierai,  we  name  the  sur- 
face  which  it  bis  received  from  nature,  its  Aspect.  AU 
tboie  chireetere  which  we  ceo  ditcover  bf  the  tiyt,  on 
tins  ontKne,  ere  denominited  tbe  EBtemel  Aepect  of 
the  mineral.  They  arc  of  three  kinds:  I.  The  External 
Shape  :  3.  The  Extcriiai  Surface ;  and,  3.  Tbe  External 
LnttM. 

I.  neExttmalSi^t 

U  divided  inlo  four 

1.  Common 
3.  Particular 

3.  Regular  i 

4.  Extraneous  ) 
All  uf  these  classes  have  (heir  subOfdlMtAAffbreilcet) 

which  we  shall  now  describe;  and. 


Ezteroal  Shape. 


I.  Cunmtn  ExtermU  SkttfU* 

Common  External  Shapes  are  ilmsc  in  wliich  there 
»re  neither  a  determirvatc  numLicr  uf  planes  meeting 
under  dcierminate  angles,  nor  any  resemblance  to 
koown  natural  or  artificial  bodies.  As  they  occur  raore 
frequently  than  the  other  ihepeit  ihejr  ere  imomnI  C«n- 
mon  Bxteroil  Shepee. 

Six  different  klmie  ere  cmtownted  hf  Werner,  which 

arc  r'ii.'iT^fruished  according  to  tln.ir  rc!jrl:c  ler.ji^th, 
hreauia,  ai.d  thickness,  their  relativt;  a.^i^iuiuiic,  aiiU 
their  connections  with  other  minerals.  Tiie  kinds  are 
mattrvcf  dmaemmated,  in  anguiar  fiieeet,  m  graint,  in 
platet,  and  in  mem6rane$t 

A.  Jkbuthftt  a  tbet  GonaiOB  extemii  ehepe  which  is 
ftwm  the  efaw  of  e  hesei-tiat  to  the  giweteettnegniiude, 

and  whose  dimensions  in  length,  breadth,  and  thick- 
ness, are  nearly  alike.  It  occurs  imbedded  in  other 
minerals,  and  it  is  intermixed  with  them  at  their  line 
of  junction.  Examples,  Galena  or  lead*gliincc,  and 
copper  pyrites. 
Meny  varieties  of  this  form  are  crysuUized,  a)- 

though  they  do  not  appear  ao  to  the  eye.  This  coiioue 
fiict  liae  been  lately  well  elucidated  by  Mr.  Daniel). 
He  renerk%  that  if  a  lump  or  niusive  piece  of  aJumi 


or  borax,  or  of  nitre,  be  immersed  in  a  vessel  «f 
water,  and^  left  at  rest  for  litree  or  Ibiu*  weeks,  the 
sotution  will  be  found  to  have  gone  uoeqiteUy  on;  the 
appemneat  portioo  will  be  (bund  moat  «Mlo%niid  the 
ttndennoet  least ;  ao  that  tbe  undiasolved  pait  of  tbeae 
aalts  will  have  assumed  a  conical  foi  m.    The  lower 
part  of  tlicsc  bodies,  after  this  tieatmeut,  will  be 
found  embossed  over  with  numerous  crystalline  forms. 
These  in  alum  are  ortahedroiis,  or  figures  formed  by 
tiiffereiil  sections  of  tiiu  aluminous  octahedron.  In 
borax  ibey  are  fragments  ot  eight-sided  prisms,  and 
ao  on.   Mr.  Daniell  hat  ahewn»  in  e  sada&etory  way-, 
that  these  enbossmente  are  not  formed  by  the  crys* 
talllxation  of  that  portion  of  the  suit  which  lias  been 
dissolved  ;  bi.t  ihat  they  arc  brought  into  view  by  the 
uiittjual  solution  of  the  lump  of  salt  subjected  to  the 
aciiun  of  the  water,    llentc  it  follows,  that  all  these, 
apparently  aiiiorphous  masses  are  in  reabty  ttrmptyd 
of  crystals,  tiMUgh  sucb  «  atrectut*  caaoot  be  dbi^ 
guished  by  tbe  eye  previous  to  this  natuval  disaectioQ 
of  it.   Tbe  same  crystalline  strQctnre  was  developed 
wlica  c:alcaitttu«i-spar,  sstroiilian,  and  wiiheri:;  ,  « 
acicd  on  by  vinegar.    h;»muth,  antimony,  auti  i„tkui, 
trcati;ci  wi'h  very  dilu'.c  nitric  acid,  likeiviie  exhibited^ 
a  ciysiallized  siiruciuic.  From  the^t  experiments  we 
may  infer,  with  considerable  prub^ibiiiiy,  that  tho 
structure  of  ino»t  mineraU  is  in  rrtililj  rrjnlalliwili 
even  when  they  appear  ntaaaive;  an  inference  wMch 
kads  to  the  highly  important  conclusion,  th  '.  i  n  a 
(general  view,  a  threat  portion  of  lUe  crust  of  Uit  tijifi 
is  more  or  less  of  a  crystalline  nature. 
IJ.  JJuitrrr,inaii-d,  is  fiom  the  bjzc  of  a  hazel-nut  until  i|y 
is  5it4rct::y  visible,  and   its  dimciisiDns  in  lengthy 
breadth,  and  thickness  are  nearly  alike.   It  is  ioabefii^ 
ded,  and  is  intermixed  with  the  incloaii^  ninenl 
the  line  of  junction.  It  i»  divided  iolo  , 

a.  Coonefy  dittnOnattiy  wbicE  ia  ftotQ  die  uzc  of  a 
hHzei  iiiit  to  that  of  a  pee.  ExamplOi^  Copper- 
pj  rite-i  ami  bri)wn-sp3i.  ^ 

b.  Minutelij  diifse/nirtuicd,  from  tliC  size  of  a  pca  to 
that  ol  a  millet-  '  '  F^-Tp!'".  Tmstonc  in  gra- 
nular quartz. 

e.  liHelu  diuewimaiedf  from  the  aiae  of  a  oulJet-seed 
until  It  is  scarcely  viriMe.   Example,  Brittle  tilvev 

trlancr  in  brown  spar. 

C.  Jn  Qv^'uiar  /lieccn.  .Minerals  having  aii  angular  shape, 
in  wiiicli  the  lenjjtli,  breadth,  atui  thickness  are  nearly 
alike,  which  arc  found  loose,  or  slightly  imbedded, 
and  without  any  intermixture  with  tiie  inclosing  mi- 
neral at  tiie  line  of  jnoGiioD»  and  ilrom  the  aiae  of  « 
haseNnnt  and  upwards,  are  said  to  occur  in  angoler 
piccr-?.  It  is  distinguished  from  the  in?  -,  ,i v.- by  its 
uLcui  ring  culler  loose,  or  not  intcnnixuu  witb  tiic  basia 
at  the  line  of  jonetioo.  Of  tbia  extonial  abape  iher* 
are  two  kinds. 

a.  Sharfi  eonuredt  aa  In  qwarte  end  celeedeiij. 

b.  Btmt  tmundt  la  in  ooBmon  opaL 

D.  In  gr^t.  Mineiels  having  a  roundish  form,  and 

imbedded  or  loose,  and  not  much  larger  than  a  hazel, 
nut,  are  said  to  occur  in  grains.  This  shape  is  diaiiii- 
guished, 

a.  With  regard  to  sixe,  into 
«.  Large,  that  is,  when  they  are  from  the  size  of  a 
haxel-nut  to  that  of  a  pea.  Examplesi  meadow 
ore  and  preeloua  garnet. 
p,  Ctartct  from  ihe  siz>-  of  a  pen  to  llwtnf  •  bemp> 
Example,  I'yrope. 
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•  y.  SmaU,  ftam  the  sire  (if  a  licii^])-sced  to  ihat  of  a 
millet-seed.  Examples,  Precious  gpinici,  Pyropo 
and  iron*sand. 
#.  Aie,  fiNMn  the  tiae  of  a  niUW  seed  uoUl  U  b«. 
oooiw  tmmAf  aodtadagablwble.  Esaapl^  FIb> 
tina. 

The  grains  are  farther  diatinguiahabloi 

Wit  .  r.:^  ird  l»  the  aiMMr  datBraai—tin  «f  th« 

shape,  into 

«.  Angular  graint%  M  In  itOlhaMld. 

^  mathth  grabu,  u  ia  platiaa  tnd  gold. 

y.  ffoMHliiA  graiiut  tm  io  pyrope  rad  P'Hecious  ganMt 
e.  With  regard  to  connecUoo  VtllioClMr  ndaenb. 

m.  In  looa«  grains. 

fi.  In  imbedded  grains. 

y.  In  9uperin>poaed  grains. 
£.  In  filatet.  Minerals  which  occur  in  external  shapes, 
whow  leortb  and  breadth  are  great  in  coinparisoB  of 
tbair  tMckiMMf  in  whieli  the  thickness  is  not  equal 
throughottt,  Md  is  so  con«idanMe»  m  to  allow  tlie 
fracture  to  be  dtetinguished,  ai»  tald  tooecvr  in  plM«i. 
The  maximum  thicknen  of  platei  is  iMlf  an  IDCh. 
Example,  red  siUer. 
'F.  In  membranes  or  Jlakct.  This  shape  is  distinguished 
Irom  tbc  former  by  its  thinness,  as  it  Dever  greatly  ex- 
cMde  the  tMckaess  of  common  paper,  and  toe  firactvra 
caanot  li«  wwk  E«am]^»  ifeii*pfriin. 

II.  Panimlbr&MnMl«IM«. 

Particular  cxicrrKil  6l..i;)ci  dilTer  from  ihc  common 
esteroal  shapes,  ia  bearing  a  resemblance  to  natural  or 
artificial  bodies,  and  in  being  hr  more  characteristic  and 
VHilgd  in  their  a^ocL  Th^  ara  called  pmkuiurt  be> 
CMM  tbef  are  not  to  comrDan  auHmg  nliienli  a«  tiie 
common  external  shapes  There  are  four  different  sets, 
emitled  tongUh,  nundi»ft,Jiatt  and  eaveraotu.  Each  of 
tiicbc    ts  have  their  aabofdinate  kindsi  wldch  vaahall 

now  describe. 

A.  LongUh  Faniadar  External  Shafin, 

a.  DtHtffbrmy  adheree  by  iM  thick  extremity,  and  be* 
comes  graduelly  thinner,  incurrated,  and  at  length 
terminates  in  a  free  point,  so  that  it  resembles  a 
canine  tooth,  whence  lis  name.  Its  length  is  from 
a  quarter  of  an  inch  to  a  foot.  It  is  o«e  of  the  rarer 
kinds  of  external  shapes,  and  is  pecoliar  W  cetttis 
metals.   Example,  Native  silver. 

4.  M^ftntt  adheres  by  its  thicker  extremity,  and  ter- 
arinaiea  by  an  ataaoet  imperceptible  diminution  of 
tMekness,  and  is  uraally  curvid  In  different  direc* 
lions.  It  is  thinner  and  longer  than  cbe  daoiifbiini. 
Example,  N  w  vl'  silver. 

t.  Capillary.  \\  hen  tlie  filiform  becomes  longer  and 
thinnei,  ii  forms  the  capillary.  It  is  generally  much 
enUngled,  and  sometimes  the  threads  are  so  near 
each  other  that  it  pesees  into  the  compact.  Ex- 
ample, Kailva  rilfer. 

A  Rrti.'^ihurd,  is  composed  of  mnnv  strr;ip;ht  thrcsds, 
V.  lULh  Jic  sometimes  peralte!,  huil  .sumcttmes  meet 
each  other  at  right  anf;;les,  and  form  a  net-like 
shape.  The  whole  is  u  scries  of  minute  crystals, 
and  is  distinguished  from  the  capillary  by  its  threads 
being  aiwafs  straight.   Example,  Native  silver. 

c.  DtrSrtrte.  Tn  this  extemtl  shape  we  can  ebseira 
a  tntnk,  hrrtnrhes,  and  twigs,  which  nrc  rli^tlnguish- 
ed  from  each  olher  by  their  thickness,  the  trunk 


being  the  thickest  Emmplei,  Mativ*  copptr  and 

brown  hem'*ute. 
/,  Coralloidal  or  coralltform.     When  two  or  three 
branches,  having  rDiinded  or  pointed  cxtremitiea, 
proeead  from  one  sM«i,  the  eoraltaidal  ectemal 

shape  is  formed.  There  are  usually  many  stems 
together.  From  its  resemblance  to  coral,  it  is  de- 
nominated Coralloidal.  The  variety  of  arrogonitc, 
called  Jiot  ferri,  is  an  excellent  example  of  this 
kind  of  pariicuUr  external  shape. 
Stalactitk.  A  minersl  ia  said  la  tiossoss  a  iialao^ 
titic^  external  shape,  when  it  constats  of  different 
stnught  more  or  less  lengthened  rods,  whirh  ne 
thickest  at  their  attachment,  and  become  narrower 
at  their  free  exti-cmity,  which  i»  roundwi  or  poinu 
ed.    Example,  caic  sinter. 

h.  CyUndriciil  consists  of  long,  rounded,  straight,  im- 
pcribrated,  usually  parallel  rods,  which  are  aiuch* 
ad  at  both  extremities,  and  are  generally  thicker 
It  the  extteniities  than  the  middle.  The 

are  cStber  empty,  or  filled  dp  with  another  mine- 
ral.  Example^  galena  or  laad-glanca  and  brown 

iron-ore. 

i.  Tubifarm  consists  of  ion usually  single,  perforsted 
tubes,  which  are  somewhat  loagitudiaally  knot^. 
Example,  calc-sialar. 

k.  Onifitrm  is  the  reverse  «f  etilsctitiet  it  is  com* 
poaed  of  ciub^haped  paiallai  rods,  wbieh  adhere 
by  their  thin  exirenitieai  Emmple,  coniMct  Mack 
hematite. 

/.  Fructicote.  T;i;s  rxicrnal  shape  is  formed  when 
many  branches  issue  from  a  common  atem  and 
meet  together  partywise,  so  that  dM  wlMda  wlian 
viewed  from  above  has  a  fmcticoaa  m^act,  not  un- 
like the  appearance  of  canlieewar.  ^tuaples, 
calc-sintcr  and  black  hematite. 

B.  Roundith  Partkular  External  Shafiet. 

a.  Globular.    Under  this  are  comprehended. 

•.  Perfect  globular  or  tftkerieai,  as  in  alom-slatc 

and  pisiform  iron. 
^  In^urfett  ghbniart  aa  in  calcedony. 
y.  OiraUs/  or  dSpikA  Example,  roonded  naaaes 

of  quarta  in  pudiUngatone. 
It  ^ihenUta.  When  the  spherical  is  compressed 

the  spheroidal  la  fanned.  Exaiapl^  Bgjptiaa 

jasper. 

».  Amygdaloidal.    When  the  ovoidal  ia  compressed 
in  the  direction  of  iu  length,  the  amygdatoidal 
la  fbnnod.  Exanpka»  aaelita,  calcareott»>spar 
and  green  aartb. 
».  BetnfnUUa  ceodsli  of  lar|^  segments  of  small 
balls,  which  are  regularly  heaped  together,  and  have 
many  interstices.    It  resembles  grapes,  whence  its 
name.    Examples,  hematite,  and  calcedony. 
e.  Itettl^mn  consists  of  small  segments  of  large  balls, 
Vblcb  are  so  cloaeir  set  together,  that  Oft  lulerid* 
caa  are  fbraiad.   Exampki,  caleadoqy. 
'  a.  7Sa«ro»*.  TUa  ahs^a  eonaian  nf  irvegolar  roond- 
ish  or  longiah  detationa  and  depmidona.  E«aai> 

pie,  flint, 

e  /'uird-lilce  or  Ugvi/brm.    It  consists  of  nnmerous 
very  flat  roonded  elevations,  which  are  generally 
depresMd  in  the  middle.   The  whole  has  a  rough 
.   and  glimmering  surface,  and  resembles  the  surfiKsa 
of  slowly  cooled  metal.   Example,  lead-glance. 

C.  Flat  Pr.r;^cular  External  Shafiet. 

a.  Specular  has  on  one  aide,  seldMn  oo  two  opposite 
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sides,  a  btraight  tmooth  »hining  surbce.    It  occurs 

10  veiDs.   Example,  galem  or  |e«d-gluic«. 

§,  in  leaver.   In  this  external  sbape  there  ire  thin 

kavt  -,  wliii  li  ate  either  irregularly  curved,  or  are 
suaight,  iiiid  iiavc  iluoii^hout  the  same  thicknest. 

11  is  distinguishrt)  from  the  exicr  iial  shape  in  inem- 
branes  by  ibe  uniformiiy  of  lu  thtckncss,  by  its  ir- 
regvlar  ciirf«tare%  its  continuity,  (the  membra* 
nous  esierwl  ihipe  being  often  interrupted,}  and 
ita  oatnl  adhereiteo  bf  one  extNiiii^,  tbowiog  that 
it  is  a  kind  of  crystalline  eboot.  ItOCCUra  frcqueat* 
ly  in  native  gold. 

D.  dvrmout  J^w     ■    ■  Kxtrrnai  Shafitit. 

a.  CcUuiar.  A  mincial  is  said  to  be  celiular,  when 
k  is  compoaed  of  straight  or  bent  uible»,  \%hirh 
eroei  together  in  aucb  a  manner  as  to  lorm  empty 
space*  or  edia.  Emmple,  qoerls. 

b.  Imfiretttd,  That  is,  when  one  mioeni  shows  the 
impression  of  any  particular  or  regnlsr  extsmsl 
shape  of  another  mineral.  It  borders  on  the  celiu- 
lar shape,  and  is  formed  when  a  newer  mineral  is 
d^eaitcd  over  an  older,  the  form  of  wliich  ii  aii- 
smnesi  and  retains  even  after  the  impresaiog  mine- 
nl  has  been  deMfoyod  or  remoMd. 

•     Wyh  imfirenktiu  cryafafi* 
«.  Cubical,  as  in  quart*  or  iron-pyrites,  from 
fluor-spar. 

/I.  I'yramidal,  as  in  hornstonc,  originating  from 

calcarcous-spar. 
y.  Tabukir^  as  in  quartz,  originating  from  heavy 

spar. 

b  b*  ti^k  iatfireMiui*  ^jmrtkuiar  ememal  tbafie*. 
m.  Canlrof ,  in  native  araonle. 

fi.  G!'jbu!ar,  in  sitvtr-^'laiice  OT  SVlphUKttOd  aiU 

vcr,  tiotii  rid-silvcr  ore. 
V-  Xeni/orm,  in  silver. ^Unce  Or  salphorMtOd  ail- 

vcr,  from  red  siiver-ore. 

c.  Petforafed,  consists  of  long  vermicular  cavities, 
which  occupy  but  an  incooiiderable  portion  of  the 
mass,  and  terminate  on  the  surfiuse  in  amall  Irakf . 
Vlien  (he  lioks  bcconn  very  numerous,  it  pMses 
iiitu  spongikirm.     I'.xain|>k-,  bo)^  iron-ore. 

(/.  Corroded.  \  fossil  is  sanl  to  lie  corroded,  wlicn  it 
is  traversed  with  numeriius  hardly  perceptible 
roundish  holes.  The  volume  occupied  by  the 
boles  is  nearly  equal  to  that  of  the  basis.  It  has 
the  appearance  of  wood  which  has  been  gnawed 
by  insects.  Examples,  (juartz,  galena  or  lead- 
glance,  and  silver-glance  or  sulphuretted  silver. 

e.  Amorfihout  is  toni|"-sccl  of  numer  ^>l^  tuuiulish  .ind 
angular  parts  that  form  inequulitica.  between  which 
there  are  equally  irregular  hollows.  The  whole  has 
the  appearance  as  if  «  number  of  small  balls  and 
angular  pieces  were  heaped  on  one  another.  Ex* 
amples,  silver-glaoee  or  atilpbuvetiod  sUtreri  aiid 
meadow- ore. 

f.  VoiUular.  When  a  mineral  has  distributed  through 
its  uiiciiur  many  single,  usually  round,  elliptical, 
and  spheroidal,  also  amygdaloidal,  or  irregular- 
shaped  cavities,  it  is  said  to  be  vesicular.  The  ca* 
vitics  are  usually  lest  in  volume  than  the  Botid  part 
of  the  mineral,  and  thqr  are  larger  tban  the  holea 


or  cavities  in  the  corroded  eMwnal  ahapa.  £>• 
amples,  wacke  and  lava. 
E.  JSatmgted  PartietUer  Maternal  ahafie. 
a,  Ramote.  It  is  composed  of  k«|^sb>angnlai^  more 
or  less  thick  branches,  that  are  lieiit  In  dioerent 
directions,  but  in  which  no  trunk  or  common  stem 
is  to  be  observed,  it  probably  originates  from  the 
greater  magnitude  of  the  vesicles  in  the  vesicuUr, 
the  vesicles  breaking  into  each  other.  Examples, 
meteoric-iron,  silver-glance  or  aalphwattcd  ailuer, 
and  native  copper. 

III.  lic/ifular  F.jrtcrnal  Sha/ie  cr  Cryitallization. 

Every  exicrnat  shapt:,  whoic  natural  contour  or  out- 
line is  composed  of  a  determinate  number  of  planes, 
which  meet  together  in  a  determmate  manner,  is  deno- 
minated a  crystal. 

In  deaeriUng  crystals,  we  have  to  ooosider,  A-  Tbeir 
Gemtmawfti  B,  7%etr  Shape  i  C,  Tbelt  Mtgnitudti 
D.  HMr  Mtoehmtmu 

A.  The  Genuineneta  of  CryttuU. 

This  refers  to  the  division  of  crystals  into  Thte  and 
8u/if»tMtlmu.  Tht  true  are  the  forms  which  the  same 
subs' ancc  always  assuowai  and  which  are  peculiar  Io 
it ;  the  tu/i/iotiiithut  are  those  regular  figores  whose 

shape  docs  not  depend  on  the  substance  of  which  they 
are  composed,  but  is  owing  to  pre-cxislinp^  crystals,  or 
cr)'stal-m(jul(li. 

Suppo&itilijus  crystals  are  formctl  in  two  ways  : 
|«  When  an  imhcdded  crystal  falls  out  .inH  leaves  an 
empty  mould,  which  is  afterwards  filled  up  with  foa« 
n)  mstter,  a  figure  or  crystal  corresponding  in  shape 
to  the  mould  is  formed.    The  supposititious  crystals 
formed  ii)  thi^  manner  are  smoother,  and  have  sharp* 
er  t'd^cs  n[id  un^^Hcs  than  the  succeeding  itilld«  wni 
their  interior  is  often  hollow  and  drusy. 
9.  When  a  mineral  la  depottited  over  a  pre-existing 
crystal,  and  assumes  its  figure,  the  second  kind  of 
supposititious  crystal  is  formed.  The  pre-existing 
crystal  cither  remains,  forming  the  nucleus,  or  it  dis- 
appcnrs  when  the  suppnsitiiiuus  crystal  is  hollow. 
It  dilTcis  from  the  first  kind  in  havinj^  grnfrally  a 
rough  and  drusy  surface,  blunter  edges  and  angles, 
and  the  inficr  surf.xcs  smooth. 
The  first  kind  of  supposititioos  crystal  is  a  cast  or 
fining  of  the  space  formerly  occupied  by  true  crystals; 
the  second  is  merely  on  incruittation  of  true  crystals*. 

True  stHl  supposititious  crystals  arc  distlnguialied 
from  each  other  by  the  following  charaetcrst 

a.  Trtir  crytiah, 

a.  Ave  transparent  and  semitransparcnt. 
fi.  Their  planes  are  smooth  and  shining  or  splen- 
dent, or  they  are  regularly  atresked. 
r.  Their  angles  and  edges  arc  sharp. 
Are  seldom  drusy  upon  the  surface ;  but  when 
this  is  the  csssc,  it  is  remarked  that  all  the 
of  the  small  crystals  forming  the  dru^y  surface 
are  in  the  same  position 
t.  They  form  particular  characteristic  suites. 
h,  SafifitiltMeua  erytaU. 
M,  The  j^nea  are  never  amooth  and  atdningi  or 

*  A  tUfi  kind  «f  eiyatai  has  been  psiticuUrl  j  pointed  out  by  Breithiupt  He  n*inc«  it  the  meUimurphtted  «r  ebmfMf  erytiai  ,■  the 
ftdo  H  not  attpred,  but  the  sidMlanoc  is  changed  b>-  certain  proeesse*  hitherto  bat  inipcrfectly  known.  Tbn^  cubes  ef  iron  pyrites 
«w  chsnced  mto  cubes  of  bivwn  inMi>atMie,  and  crystals  of  augiir,  without  sny  change  of  fbcng.  ai«  cowerted  iatosMoritSh  or  ireen 
m^-^ii9Uebir^kAm$kdir»SiiaU^^     '  -  ■  •  -  


,  van  A.  Bnilhaupt,  Freiberg,  iHlS, 
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rcRuUrl}'  •(mM ;  on  ihm  contrtij,  bcdc* 

rally  i-ou^b  tuid  dull. 
^.  The  angles  und  edges  are  not  so  sharp  as  in  true 

crjrstttU,  but  are  geucraUy  somewhat  rounded, 
y.  Thcjr  are  usually  holJa»t  wwl  tli^  inwKnl  tur* 

face  is  drusy. 
i.  They  are  almost  always  drusyi  internally,  ia 

tboM  formed  by  moulding;  exurnallyi  in  thoM 

Surmad  fay  incratiatioo }  and  it  i»  rcnvitedt  tint 

the  Mtwii  crystals  forming  the  dnuy  enrfecee  ire 

disposed  irregnlorl). 
i.  Thiy  arc  not,  like  uue  crystals,  connected  by 

iraiisitionit  wiiti  uihcr  crystals  of  the  same  iipe* 

cits:  Tlius  lite  octahedral  su|>poaiuiious  crystals 

of  qtiartz,  which  originate  rrom  fluor-spar,  do 

not  Lieluitjf  to  tlic  suite  of  qiMrts. 
i,  Elven  ID  (tocir  internal  structure  tbw  Me  diffCP* 

em  from  tni«  crystals;  for  they  teloom  present 

a  fracture  inclining  lu  fuliated. 
«.  Sin(r|c  crystals  sro  never  all  around  crystallized. 
Tlic  fuUowinK  are  veil  itnown  imtuieet  of  anppoiiii^ 
(ions  crystal*. 
1.  Ocubednl  cry  aula  of  qturtx*  origknting  from 
flnar*epar. 

a.  Cubic  cryatela  of  <|aertsi  finai  fluoMper. 

3.  Flint  in  double  ttiree-iided  pyrennde)  iram  cilct> 

rcous-spar. 

4.  Quaric  in  obliqve  fotir>aided  teble%  from  heevy-tptr. 

B.  The  Shafie  of  Crytialt. 

The  ebnpe  of  cmteU  ia  determined,  by  the  number 
•nd  {brm  of  tlie  planu  or  Cues,  end  the  edges  end 

on^lci.  wh:rh  r^)nn  the  contour  or  outline*.  Amidst 
the  (crcai  taiicty  of  cry»talb  tlvat  occur  in  the  mineral 
kingdom,  there  are  sonic  simple  ones,  whicli  are  com- 
posed of  but  few  planes,  that  do  not  vary  much  in 
ebepe}  end  of  others,  in  which  the  planes  arc  not  only 
BBmtPoue,  but  prment  grcM  differcnceein  form.  Tiiese 
•imple  fame  ere  neetly  allted  to  the  mora  complex 
ones,  and  gradually  pass  into  them  by  e  change  in  the 
shape  of  their  planes.  On  this  circumstance  Werner 
has  founded  a  ci7stallo[;raphic  system,  remarkable  for 
its  Nimplici<y«  and  the  eaikt;  wtth  which  it  enables  us  to 
acquire  distinct  conceptions  of  the  most  complicated 
cryatellintlooa.  He  considers  these  airople  forme  ae 
the  hem  of  tlte  others,  and  names  them  FmdmKunM 
JIgwm.  -We  can  distinguish  in  them  oiM,  or  «t  the 
titmoet,  two  sets  of  planes,  which  run  in  two  directions, 
and  enclose  ilte  ciystal  on  all  sides.  The  cube  is  an 
example  ol  a  I'untlamcntal  fi);urt-  with  one  set  of  planes; 
the  prism,  pyramid  iiud  tublc,  arc  examples  ot  funda- 
nwotal  Bguree  with  twoaeiaof  planes,  winch  nrc  named 
lateral  and  tfrmimtl  fitanei.  All  those  cryst.>ls  in  which 
we  observe  oMBy  diSerent  sorta  of  planes,  he  conaiden 
as  changed  or  altered  fundamental  figures;  and  nsmea 
the  o'.htr  plants,  which  are  j^crr  ..lli  '^mailer,  and  diRer 
from  lijc  pljiifs  ol  the  fiii.damLfiiai  tiguic  in  direction, 
and  in  btinp  Inriher  icniovcil  from  the  centre  of  the 
cr}-stal,  AUeratmg  plane*.  We  have  thus,  according  to 
this  method,  to  consider,  first,  The  FundammM  JFlgmttt 
and  then  their  Alieraikau  or  Mtdificatimu, 

I.  The  FuNnAMEXTAL  Figches. 

The  fundamental  fi|{urcs,  as  already  mentioned,  are 
corepeic4  of  one  or  two  aorta  of  plnnee.  In  order  lo 

*  WhenihftlhM»anTeiyniall,ttiqrareBiBed/iecMh  fth 


ditcover  theae  planes  in  the  altered  fundamental  figurcii 
«w  have  only  to  conceive  the  planes  that  lie  nearaet  tb« 

centre  of  the  crystal,  and  which  are  generally  the  krfeiti 

extended  on  all  sides  until  they  join. 

In  the  lunrlamcntal  figure  arc  obscrvci'  atld  attended 
to,  1.  If  Parti.  II.  Il»  Varietie*  or  Kinds.  IlL  The 
Dlfflmnee*  ^  fath  Jhutdamental  i^art  in  fartleutgr. 

I.  Partt  ^the  Fwtdamenud  Jflgum, 

The  fbndamental  figure  ia  compoaed  of  btttnU  and 
lermfnal  filanett  of  bUenU  Mid  ttrmiml  tdgnt  wA  of 

totid  onglet. 

I.  Lateral  ftlanet  are  the  greatest  planes  that  bound  the 
smallest  extent.  Trmuna!  fttancs  arc  the  smallest 
planes  that  bound  the  prcalest  extent.  In  the  prism 
they  form  the  batet,  but  in  the  table  they  arc  the 
smaller  planee  that  surround  the  two  largest  planes. 

S.  iMieral  edge*  are  formed  by  the  Junction  of  two  la- 
teral planes,  as  in  the  piism  and  pyramid  ;  but  in  the 
table,  where  the  lateral  planr^  tin  rvi"  mrcf,  ihr  lateral 
edt^cs  arc  those  formed  by  the  mccUiig  ul  Uic  lateral 
planes  and  the  terminal  planes;  or  wc  say,  they  arc 
the  edges  of  the  lateral  faces  of  the  table,  so  that  there 
are  eight  lateral  edges  in  a  four-sided  ubie,  tec.  Termi- 
natettgetm  formed  by  the  jvnctionof  Urteml  and  ier> 
mlnal  planes,  as  in  the  prism  and  pyramid  j  or  they  era 
those  that  surround  the  terminal  planes  in  the  prism  or 
the  base  of  the  pyramid :  they  are  also  formed  by  the 
junction  of  two  ternn  ai  |)  .i>rs,  as  in  the  table.t 

t,  Sotid  angle:  The  point  in  which  three  or  more  planes 
meeit  is  called  neeM  rnvir. 

II,  T/ie  yaridica  or  Kmdt  t/"  !hc  h  und^mcv.'.al  Fi^'jrr. 

Werner  admits  seven  fundamental  figures,  viz.  /com- 
hedron,  dodeeakedrntf  kesahedmttfirttmt  ^ymrnltf,  mtfei 
and /rut. 

I.  Menalieibm  ia  a  solid  hating  twenty  eqtii lateral  tri- 
angular planes,  that  meet  together  tinder  nearly  equal 
obtuse  angles;  and  of  twelve  !>oUd  anglcii,  so  that 
there  are  always  five  planes  to  form  an  angle.  Vl^. 
1.  Plate  CCCXCVI.  It  is  rare.  Example,  Iron- 
pyrites. 

3.  hwtecahedron  has  twelve  regular  penugonal  planea 
that  meet  under  equal  obtuse  angles ;  and  of  ttventy 
solid  angles.  Fig.  3.  It  occurs  bat  seldom.  Ex- 
ample, Iron-pyrites. 

3.  Hexahedron  is  a  solid,  having  six  square  planes  and 
eight  solid  angles.  It  includes  the  cube,  I'ig.  3.  and 
the  rhomboid.  Fig.  4.  which  is  sometimes  considered 
as  a  double  three-sided  pyramid,  in  which  the  lateral 
planes  of  the  one  are  set  on  tlu-  Utcrjl  edges  of  the 
other.  It  ia  very  frequent.  Example,  Calcareous- 
spar. 

4.  Frhm  has  an  ind.  terniinaie  nnmhcr  of  quadrangular 
lateral  planes,  ttniiinatcd  liy  t«o  c  iiul  ici  iDinal  planes, 
parallel  to  each  othc,-,  nrul  liavinvj  as  many  ^Ides  as  the 

Strism  has  lateral  planes.  Fig.  S.    This  is  Uie  most 
reqoent  of  the  fundamental  figures.  Example}  CaU 
careous-spar. 

9.  Ptfrandd  hst  an  indeterminate  number  of  triangular 

lateral  plaMCs  convei^^rn.;  tt)  a  pdirit.  and  a  basr  pos- 
sessing as  many  sides  as  the  hgurc  has  lateral  pi  nes. 
Fig.  IS.  Th«  'termiDal  point  is  called  the  snanwir  or 

latmhid  cdies  hi  the  Table  am  ihom  that  neanire  iu  tfatekMw. 
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afifXf  and  the  flat  part  the  Jom.  It  oceort  mrf  oAtn. 

Example,  CalcareouB>ip«r. 
(b  TaJblt  has  two  equal  add  lateral  planes,  which  an 
very  larM  in  comparUoD  of  the  otbersi  and  which  aro 
bounded  bf  an  indeterminate  namber  of  amall  bar- 
sided  terminal  planes.  Fig.  15.  It  is  but  a  very 
short  prism.  It  is  proper  to  observe,  that  the  parts  of 
the  table  are  tint  (ictioiiiinated  as  those  in  the  prism, 
but  inversely,  the  lateral  planesof  the  table  con  cspond- 
ing  to  the  terminal  planes  of  the  prism,  .md  thu  ter- 
mwal  pUnea  of  the  uble  to  the  lateral  plaoea  of  tbo 
pfiaiD.  It  doea  not  occur  vtrf  often.  EsamplOt 
Heavy'Spar. 

7*  Len»  bu  twocnrved  &cea  or  planea,  Figs.  19.  and  210. 
It  occurs  bat  aeidon*  Esamplci  SpanyHivn. 

til.  Tkt  df^itreneet  ^eaeh  FundamunM  figure  te  fitt' 

tieular. 

Here  we  have  to  determine,  I .  The  Simfilicity.  %, 
JS'umber  of  Planet.  3.  Pro/ioriional  tize  of  the  filanettP 
one  another.  4.  JOirection  qf  the  fiUme*.  S-  AngUt  un- 
der wMcA  tke  Aimco  awtf.  «.  Fimltmit  m-Jmbien  ^tke 
cryaMfe. 

With  respect  to  simplicity,  the  fundamental  figures  an 
either  ais^e  ot  double.  This  distinction,  howeveri  h 
confined  to  the  pyramid,  as  the  other  ux  kinds  of  priini> 
tivo  figorta  oocnr  limple  only.  Fig.  IS.  ia  a  aimple  pycoi- 
ndd;  and  Fig.  13.  a  double  pyramid. 

The  simple  figure  is  also  distinguished,  in  regard  of 
Its  position,  into  erect  or  inverted^  according  as  it  adheres 
by  its  base  or  its  summit.  The  inverted  has  hitherto 
occurred  only  in  calcareous  spar,  and  is  very  rare. 

In  the  double  figure,  vre  have  to  attend  to  the  placing 
of  the  lateral  planes;  tbua,  the  lateral  plaoea  of  the  one 
Mrranid  are  placed  ^thor  ttraight  or  obUque  on  the  lateral 
]Manes  of  the  other  pyramid.  In  Fig.  1 3.  they  are  placed 
straight ;  and  in  Fig.  14.  they  are  placed  obliquely  ;  or 
the  lateral  planes  of  the  one  pyramid  are  set  either  on  the 
lateral  edges,  as  in  Fig.  35.  or  on  the  lateral  planes  of  the 
other»uniF1g.  IS. 

2.  ^filmber  of  Planet. 

Th«  namber  of  planaa  in  tho  icoeabedron,  dodecahe- 
dron,  heicabedron,  and  lens,  is  always  determinate,  but 

in  the  prism,  pyramid,  and  table,  is  indeterminate.  In 
the  prism  and  pyramid,  il  is  only  the  lateral  planes  that 
vary  in  nonbor,  bat  In  the  laUo  it  la  tho  terminal 

planes. 

The  f>ri»m  occurs  with  three,  four,  six,  eight,  nine, 
and  twelve  lateral  planea.  The  trihedral*  or  three-aided, 
ocoan  in  achorl  and  toarmaline.  The  fbur-rided,  or 

tetrahedral  prism.  Fig.  5.  occurs  very  often ;  we  have 
examples  of  it  in  felspar,  zeolite,  zircon,  and  heavy-spar. 
The  six  sided,  or  hcxahcdral  prism,  Fig.  8.  occurs  vciy 
often,  and  is  the  most  common  prismatic  ctystallization; 
quartS)  emerald,  beryl,  calcareous  spar,  heavy  spar,  and 
acqrnolitc,  afford  examples  of  it.  The  ocuhedral,  or 
dgbt-Mded  priam,  is  rare ;  it  occurs  in  aaglte  and  topas. 
The  nine  and  twelve-sided  prisma  are  merely  varieties 
of  the  preceding  figutes;  the  first  is  formed  by  the 
bevelling  of  the  lateral  edges  of  the  trihedral  prism,  the 
other  by  the  truncation  of  the  lateral  edges  of  the  six- 
sided  prism.  Beryl  affords  an  example  of  the  tWClvo* 
udedf  and  tourmaline  of  the  nine-sided  prism. 


\  Tht'fgrmtKld  occurs  witti  three,  four,  six,  and  eight 
ddea.  The  three-sided  pyramid,  Fig.  9.  is  cither  single 
or  double ;  of  the rflgto iVi  fcaoSoaamples in  grey  coo-- 

E«  atm^Mk^  Wdt  J»iil*i< pasf  other  minaapw 
xampleter<th»eecOad  otear  isrielaMVMs  spar,  mUfi 
Fii^.  10.  The  four-sidtt!  pyramid  is  the  most  common, 
and  IS  always  double,  I'ig.  11. ;  when  it  appears  single, 
the  one  lialf  is  cither  hid  in  part,  or  altu|;ciher  in  the 
matrix ;  diamond,  zircon,  and  fluor  spar,  are  examples. 
The  six-sided,  or  licxahedral  pyramid,  occurs  single,  as 
in  Fig.  13.  and  double*  as  in  Fig.  IS.  Esamptes  of  it 
oteor  in  sapphire  vbA  caleareons  apari  rod  silver,  white 
lead  spar,  quarts,  and  amethyst.  Yhe  eigbt-Med  is  al- 
ways double,  and  acuminated  on  both  extremities  by  four 
planes,  as  in  Fig.  35.  Fxaniples  of  it  occur  in  leuelta^ 
garnet,  and  silver  glance,  or  sulphuretted  silver. 

The  table  has  four,  six,  or  eight  terminal  planes. 
The  fArrc-aided  tables  are  mere  varietiea  of  eone  t£ 
the  other  figures.  The  fcas>aiis*r4riii|>'i%.  ts. 
occora  freqaently,  as  in  beasy  spor^  white  antirooofi 
and  yellow  lead  spar.  Tho  da-Med  table.  Fig.  ir. 
occurs  hrill  mure  frctjucntly  :  we  have  examples  of  it  in 
mica,  calcareous  spar,  heavy  spar,  and  native  gold.  The 
eight-aided  table  oecota  iB  iniavy  spar,  and  yellow  leaA 
spar.  »  .  ...  J  <s 

8.  Pn/ur^tm^  Btst  ^tke  Plsnct  <s  «w  •■sMer. 

This  character  is  not  of  much  importance.  The 
planes  are  either  equilateral  or  unequal ;  where  they 
are  unequal,  they  arc  either  indeterminately  or  deter- 
minaiely  unequal.  The  deterroinately  unequal  planea 
are  alternately  broad  and  narrow;  with  two  oppo> 
aite  planea  broader}  oritb  two  oppoahe  pUaes  nar- 
rower. 

In  the  hexsbedron,  dodecahedron,  snd  icosahedron, 
the  planes  are  alike  ;  when  any  dissimilarity  occurs,  it 
is  merely  accidental,  and  is  therefore  indeterminately 
unequal.  The  three-sided  prism  shews  only  slight  in- 
determinate inequalities.  The  feur-sided  prism  is  not 
always  equilateral ;  sometimes  two  opposite  plaaea  are 
bgoaaar  than  the  others,  when  the  prism  is  sidd  to  be 
broad,  as  in  seolite.  The  six-sided  prism  is  almost  al- 
ways eqoilsteral ;  its  varieties  sre  generally  accidental, 
excepting  the  following,  which  are  somewhat  charac- 
teristic. 1.  The  two  opposite  lateral  planes  broader 
than  the  others,  as  in  aclynolitc  and  heavy  spar.  8.  The 
planes  alternately  broader  and  narrower,  aa  in  calcareous 
spar.  The  eight  and  nine  aided  prisms  aibvd  only  acd> 
dental  or  iadatenniaete  varistiee,  as  aogatoi  topM»  and 
toumsline. 

In  the  pyramid,  sometimes  the  two  opposite  plaDCSan 
larger  than  the  others,  wlicii  it  is  said  to  be  broad. 

The  four-sided  table  is  usually  equilateral  ;  it  has 
sometimes,  however,  two  opposite  lateral  planes  longer 
then  the  ollMrs,  as  in  Fig.  16.  The  six-sided  table  ia 
BoanetliBOs  oaequilaterali  or  two  opposite  planes  are 
largor  than  tlw  ethorst  as  in  Fig.  >8. ;  and  tba  eight* 
tdded  table  is  usually  longiih. 

4.  n*  Mneltm  ^the  Fbaut  tr  FMtt. 
The  direction  of  Ihs  planus  or  fana  is  ciliMr  XettU* 

near  or  Curvilinear. 

Seetilinear  is  the  most  commoOi  and  is  tlM  csse  With 
aloMist  all  the  fundamental  figures. 


Digitized  by  Google 


479 


Cur\':h!:'ar  planes*  differ  partly  by  the  position  of 
Uie  curvftture,  which  is  either  concave,  as  in  fluor-spar { 
ttmtxt  as  in  cliamon<) ;  concavo-convex,  as  in  sparrf 
IroMleiWi  aaddle-ihafied^  as  in  the  lens ;  Ihqr  differ  also 
by  tb*  thafie,  being  cither  tfiherkal,  as  in  brown  spar  ; 
cylindrical,  in  which  the  convexity  is  <  ithcr  parallel  with 
the  sides,  as  in  iron  pyrites,  or  parallel  with  the  diagonal, 
as  in  fliior  spar ;  and  conical,  as  ing]ppt1im,t1ld  prolMblf 
aiaoin  galena  or  lead  glance. 

5.  jingU*  under  vfJUch  tht  Flane»  meet. 

The  size  of  the  angles  formed  by  the  meeting  of  the 
planes  is  determined  either  by  means  of  an  instrument 
named  GeniomMrr,  or  angle- measurer,  or  simply  b\  c  i 
lar  inspection.  Several  different  kinds  of  goniomeier 
have  been  contrived.  Tbmm  dMCribad  in  tlMMlicte 
Cbtstalloobafht. 

,Tbe  other  mode  of  ascertaining  the  magnitude  of 
crjiUJsi  wmeJf,  tqr  ocuJar  impeeUoot  witbrnit  the  aid 
of  the  goniometer,  Is  that  practised  by  Werner.  In  lbi« 

V.  Ay  lie  delcrmiT.f  (!  tljc  whole  ofihc  spf  cles  in  the  system. 

'i  jif  it>llo»iii^  an,  ilic  terms  used  by  iiim  when  descrih- 

ini:       angles  and  ed^es  of  crystals. 

Several  diflurcnt  kinds  of  angles  occur  in  the  funda- 
mental figures :  these  are,  the  anglet  ^iAe  lateral edgt^f 

miglu  ^tJu  iermtni  tdfttt  ind  the  auaaidt  mgie9, 

I.  Tbfi  uiglw  formed  by  the  mectfaifr  of  ttie  lateml 
planes, are  named  the  anklet  q/" the  lateral  edge*,or,  to 
slwrten  the  description,  simply  lateral  edgea.  Thus 
we  say  acute  and  obtuse  lateral  edges,  in  place  of 
acute  and  obtuse  angles  formed  by  the  meeting  of  the 
lateral  planes-  The  lateral  edges  are  either  equiangu- 
kur  or  wegi^gtiiar.  In  the  icotabednmi  all  the  edges 
are  «f  ntei^lar.  In  the  dodecibedroni  the  cdgei  are 
*f¥ka^f»tar.  The  hesabedroo  ia  either  equiangular 
nid  alto  rectangular,  or  vnequksnguUtr  and  obUgue  an- 
ffular.  The  rectangular  hexahedron  is  named  caie  ,- 
the  oblique  angular,  r/tcmioid.  In  the  prism,  the  lateral 
cds;e5  are  eiihcr  eijuiangular  or  unequiangular.  The 
four-sided  prism,  with  unequiangular  lateral  edgeai  ia 
dcnonunaied  an  oblique  four-aided  prism,  Fig.  6.  Plate 
CCCXCVI.  In  the  pyramid^  the  lateral  edgea  ere 
generally  equiangular ;  seldom  vnequiangular.  The 
saiTie  is  the  case  with  the  table;  when  the  edges  are 
UDc«.|uiangular,  wc  say  the  terminal  planes  arc  set  ob- 
liquely on  the  lateral  planes. 

3.  The  terminai  edget  arc  formed  by  the  r»e' tu  g  of  late- 
ral and  terminal  planes.  In  the  prism  tiu  y  nre  gene> 
rallf  equiangular,  as  in  Fig.  6.  Plate  CCCXCVI.  and 
lemettmea  unequiangular,  when  ere  wy  that  the  ter- 
minal planes  are  set  obliquely  on  the  lateral  planes,  as 
in  Fig.  7.  Plate  CCCXCVI.  They  are  always  equi- 
uHR^uiur  in  the  pyramid.  In  the  table  thqr  are  ae  in 
the  lateral  edges  ot  lite  prism. 

3.  The  nimmit  angle.  It  occurs  only  in  the  pyramid. 
It  is  measured  from  ptane  to  phmei  or  from  plane  to 
edge.  Werner  determtaea  it  in  degreee  In  the  fDtlow- 
tog  manner. 

a.  Extremely  acate,  is  from  1*  to  SO". 

*.  Very  acute,  from  30°  to  SO".    Example,  Sapphire. 

f.  Acute,  from  50°  to  70°,    Example^  Calcareous  spar. 

d  Rather  acute,  from  70°  to  90".    l£xample|  QnattS. 

c.  Rectangular,  90°.    Example,  Zircon. 


/.  Rather  obtuse,  or  rather  flitf  from  90*  to  110^.  £>• 

ample^  Hooey-atone. 
g.  Obtuee  or  fla^ fiem  1 10*  to  ISO*.  Example^  Calea* 

rcous  spar. 

A.  Very  obtuse,  or  very  flat,  from  130°  to  150".  Exam- 
ple, Tourmaline. 
i.  Extremely  obtuse,  or  extremely  flat,  from  1 30'  to  180*. 

6.  Plenitude  or  i>'ulneta  <if  the  Cryttai*. 

A.  Full,  as  in  almost  all  erf  stale. 

B.  MMtavtUd  at  the  ««MVMfrir«»«a  in  green -lead  ore. 

C.  VtUow.   OHve  green>coloiired  calcareous  spar 

from  Scliemnitz,  in  Hungary,  oecnra  in  acntO 

hollow  three-sided  pyramids. 

il.  Tu£  Alterations  on  the  FusoAMENTAi,  Fiotma. 

These  are  produced  by,  1.  Truncation  t  3.  Bevelmtni  g 
3.  jieumi/iiitlon  /  and,  4.  JDleMsn  qfl&t  fUtnew. 

1.  nmuoHttt, 

When  we  observe  on  a  funclamcnta!  fij-;urr,  in  place 
of  an  edge  or  angle,  a  small  plane,  buch  a  plane  is  de- 
nominated a  Truncation. 

These  new  planes  are  named  Truncated  Plane*,  and 
the  edges  wliich  th^  brm  with  the  ether  plaoea  3FWni> 
ca^af.E4gea> 

we  have  here  to  eibeerTe  whet  tdatte  totheettwufM, 
megfOiude,  the  MfH^jr  en  vr^iUlMh  and  the  dirMiiMS  of 

the  truncation. 

a.  In  regard  to  the  situation  of  the  truncation,  it  is  either 
on  the  edges  or  on  the  angles,  and  sometimes  a  few, 
sometimes  all  the  angles  and  cd^;es  of  the  figure  are 
truncated.  Fig.  2 1 .  a  cube  truncated  on  the  angles  } 
and  Fig.  33.  a  cube  truncated  on  the  edgee. 

b.  In  reg^ird  to  the  magnitude  of  the  Iranottion,  it  is 
either  deffi  artligfit,  according  as  more  or  teas  of  the 
fur  (tjmtntal  figure  is  wanting;  and  consequently  the 
truncating  planes  are  proportionally  greater  or  smaller, 

c.  The  planes  arc  aet  on  cither  straight  or  oblitjue. 
They  are  said  to  be  aet  on  airaight,  when  they  are 
equally  inclined  on  all  the  adjacent  planes ;  and  aet  on 
obliquely,  when  thej  are  not  equallj  inclined  on  the 
adjacent  planes. 

d.  The  truncating  planes,  in  regard  to  their  tCrfcfiot,  art; 
ettlMf  atraight  or  curved.  In  the  latter  case,  wc  al&o 
VKf  that  the  edge  or  angle  ia  ntatitd  ^ff", 

3.  Bcvelment  or  CmtUture. 

Wium  tlie  edgeS}  terminal  plane%  or  aQgiee»  of  n  fnn* 
damental  figare  are  so  altered,  tint  we  ooaenre  hi  their 

place  two  smaller  converging  planes,  terminating  in  ^ 
edge,  they  are  said  to  be  bevelled.    These  two  newer 
or  additional  planes  are  named  bevelUni^  filanes    and  the 
edge  formed  by  their  meeting,  the  bevcUing  edge.  We 
have  here»  again,  to  observe  the  aituation,  nuignttudtf 
tngUfia^bimilUtit  and  M/<ln|ro»of the  bevclment. 
a.  In  regard  to  tttua^n^  the  bevetmeiit  is  generally  on 
the  edges,  sometimes  on  the  terminal  planes,  and 
seldomer  on  the  angles.   Fig.  33.  is  a  cube  bevelled 
on  the  edges;  Fig.  24.  a  three-sided  prism,  bevelled 
on  the  lateral  edges;  Fig.  25.  a  four-sided  prism* 
bevelled  on  the  terminal  planes,  the  bevelling  planea 
aet  on  the  lateral  edges;  Fig.  26.  a  tabic  bevelled  oa 
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the  terminal  plenet;  end  Fit;.  37.  en  octebedroo 

bevelled  on  all  the  angles. 

b.  In  regard  to  magnitude  of  the  bevelmenti  it  is  either 
dccfi  or  »bg!u,  according  ee^Kire  orleeief  Um  fnader* 
mental  figure  is  warning. 

c.  In  Kgera  to  Ibe  VHlte,  the  bevelnMOt  ie  abtut*  ofjht, 
or  Tt€ttt»gMltr  or  acuic  angtUar, 

d.  The  bevebMnt,  in  r^erd  to  mlformUy,  ia  either  ««•• 
tnken,  when  it  extends  in  one  direction }  or  broken, 
when  each  bevelling  plane  consists  of  several  planes; 
somtiime-j  <ii  two  planes,  when  it  is  said  to  be  once 
broken;  and  sometimes  of  three  planes,  when  it  is 
baid  to  be  twice  broken. 

t.  In  regent  to  the  Uitktg  tn,  we  have  to  attend  to  the 
fioiltlM  end  the  dinetkn  of  the  bevelling  planci. 
«.  In  regard  to  the  fiotltUmt  the  iMTelling  pluee  ere 

either  on  planes  or  on  edges. 
b.  The  direction  varies  only  when  the  bevelling  planes 
are  set  on  the  terminal  planes.  It  is  said  lu  be  tet 
on  »traight,  when  the  bevelling  edge  is  at  right 
eagles  to  Uie  exia  of  the  crystal ;  and  tet  on  obligue, 
when  it  lenns  en  oblique  eagle  with  the  exb  et  the 
cfyeieL 

3.  jicumination. 

A  fundamental  figure  is  said  to  be  acuminated  when, 
in  place  of  its  angles  or  teruunal  planes,  vvc  find  at  least 
three  addiiioiial  planes  which  converge  into  a  paint)  and 
sometimes,  but  more  rarely,  termioMe  in  nn  edge. 

We  beve  here  to  observe  the  perte  of  the  e«ttiiUnn« 
tioo;  theseere. 

The  acuminating  phttrs. 

The  edges  of  the  <icumiriuiio»f  which  are^ 

The  pro;  <  r  acuminating  ed),'cs,  those  Ismed  bf  the 

meeting  of  acuminating  planes. 
Tlie  edges  which  the  acuminating  planes  atko  erilh 

the  laiural  planes  of  the  fundamenul  figure. 
The  terndnel  edges  of  the  scumination}  wlddi  ere 
formed  by  the  terminetiog  of  the  ■ettnuneting 
planes  in  an  edge  or  line. 
The  angtet     the  acumtnai:on  ;  which  arc, 
The  angles  which  the  acuminating  planes  form  with 

the  lateral  planes ;  endf 
The  snounit  eoglc. 

We  here  todetemdnein  the  neumiaadeatits  Hnuohm  # 

the  number  oftU  pk»t»i  tm/tortionat  magnitude  (if  the 
filantt  among  themuipet  t  the  netting  on  or  afiptication  qf 
th:  /  the  anffittriAeeaMNfNeiigiB/  iueMvaUmdr 

anii  ictminaUon. 

a.  Iia  tiiuatiun  is  cither  un  angles,  as  in  Fig.  SliiOd  99. 
or  OD  termmal  planes,  as  in  Fig.  30. 

b.  J%€n>tmbertif  ttlane»  is  three,  as  in  Fig.  33.  and  34.$ 
ihiar,  ea  in  JFig.  30.  j  siXf  as  in  Fig.  31.  j  or  eight,  as 
In  Fig.  SS. 

C.  TIh-  firo/iorlitjiial  magnitude  qf  the  /ilanet  amonif  ihfm- 
aclvc*,  is  a  ehuractcr  of  but  little  importance.  They  are 
generally  dcterminately  unerjual,  as  in  heavy-spar  { 
or  uiideterminately  unequal,  as  in  rock-crystal. 

d.  The  telling  on  or  afl/ilication  of  the  filann  refers  tO 
their  position  on  edgesi  as  in  Fig.  39. 33. 34.  or  plum, 
as  in  Fig.  SS.  SO.  Si.  and  S3.  When  the  planes  of  en 
acumination  are  not  set  on  all  the  edges  or  planes  of 
ihe  fundamciiial  liguic,  but  only  on  the  alicinate 
planes  or  edi;cs,  it  is  said  to  be  »cl  on  alternatrli/,  as  in 
Fig.  33.  and  34.  und  when  the  acuminating  planes  on 
boll)  extremities  of  the  fundamental  figure  are  set  on 
the  same  planes  or  edges,  it  is  said  to  be  e9$\f9rmatU, 


(reehttimig,)  as  in  Fig.  31  • ;  but  when  the  planes  oo  op- 
posite ends  of  ihc  figure  are  set  on  diflerent  planes  ur 
edges,  it  is  said  to  be  «Bcon/brina6^,  as  in  Fig.  33.  and 
34.   The  same  expreieioDB  ere  applied  to  ellcmatc 

Truncations. 

e.  The  angle  of  the  acumination,  or  the  summit  angle,  is 
either  obtuse  or  &at|  as  in  garnet ;  rectangular,  as  in 
zircon;  or  ecute,esin  eelearcous-spar. 

f.  The  magnitude ;  according  to  which  ct*y8ials  are  drrfi' 
ly  acundnated,  as  in  cubic  crystals  of  fluor-spar,  whose 
angles  are  acuminated  witli  six  ptmes;  $lightly  mtU' 
mtnalrd,  as  in  coppti-[))  ri'.cs  ur  gri;y  cop»>er. 

^.  Tlic  fcTvir.ui.'Lf;,  according  as  tlie  acuniin:i'ii)n  ends  in 
a  point,  which  is  the  usual  mode,  or  in  a  line  or  edge, 
which  is  less  frequent. 

In  order  to  Ibrm  n  more  distinct  idee  of  truncation, 
bevelment  snd  scumtnalioit,  let  us  take  a  cube,  prism, 

pyramid,  or  any  <.>lhcr  pci  fcct  fun J.imcii'.at  ri,;r:  j  ie;irc- 
.semcd  in  NMiud,  and  cut  i/fl"  each  of  t!»e  edges  or  angles 
at  one  ^!ri  kc,  so  that  in  its  stead  a  plane  shall  appear; 
this  wiU  be  truncation.  But  if  the  terminal  planes,  the 
edges,  or  the  angles  of  any  of  these  fundamental  figures, 
he  cut  o£r  with  two  conterging  strokes,  the  one  from  this 
side,  the  other  from  that,  so  that  two  planes  arise,  which, 
terminating  in  a  line,  shall  present  an  edge  ;  this  \\'.'[  be 
bevelling.  And  if  the  terminal  planes  or  the  angles  be 
cut  u:T  at  st  vcjal  strokes,  all  cciiv  crj^ii;;;  together,  so 
that  more  than  two  planes  arise,  commonly  tcrmitiating 
in  a  point,  we  ahall  obtain  acumination. 

4.  Tfte  Df pJMon  ^  Me  jMbm*. 

Here  the  number  of  the  phncs  of  the  ri.iidaniental 
figure  is  neither  increased,  nor  i^  their  (igiiie  changed, 
as  is  the  case  with  all  tlie  preceding  al'.ci  ations,  but  each 
plane  is  divided  into  a  greater  or  lesser  number  of  smalle:- 
plattcs  that  meet  together  under  very  obtuse  angles. 

The  number  of  cmnpartmenta  into  which  a  plane  ia 
divided,  is  two,  three,  four,  and  six. 

The  dividing  edges  run  either  parallel  to  the  diago- 
nal, or  from  the  centre  of  the  plane  uf  the  fundamental 
figure  towards  the  angles,  or  towards  the  a\;i!dlc  of  the 
edges  and  the  angles  at  the  name  time.  Ol  the  first  we 
have  an  example  in  the  dodccahcdral  gametj  and  of  the 
second  in  grey  cupper-ore  and  diamond. 

3.  MulH/ilied  AUtrationt. 

The  Tarious  ellemllotts  of  the  fundamental  figures 
just  enumerated  occur  singly,  or  sevtrai  togcthci,  in  the 
same  fundamciUal  figure.    In  the  ia'.icr  case,  they  are 

E laced  either  beside  each  other,  wiun  tiny  arc  said  to 
B  (o-9tdinate,  or  on  one  another,  wtieii  ihc^  are  said  to 
be  tujurimfioted.  The  alterations  arc  considered  to  be 
cO'OcdiQatei  when  they  occar  in  tlfffhreut  fitam  of  the 
same  toidemenial  figure  -,  of  this  we  have  an  example 
in  fluor-spar,  when  the  cube  is  bevelled  on  tbi  edges, 
and  truncatcti  on  the  angles.  They  ate  nauied  vufier- 
i;ii/:u.i!  J,  wlitn  tilcy  occur  in  the  iumr  /.ur'  of  the  fun- 
damental iigurc,  and  when  the  first  aUeratiun  is  modi> 
fied  hy  a  second)  as  in  e  prism  which  is  bevelled  on  the 
terminal  planes,  end  truncated  on  the  bevelling  edges. 
Sometimes,  as  in  topaz,  three  or  more  superimposed 
alu  lAtitii.b  occur  together  in  the  same  figure.  Ciystal- 
llz.ii!Lns  111  jueully  occur  whicli  are  so  modified,  thai 
•l.cy  may  be  i.escribcd  in  dilTerent  ways,  and  lulcrreJ 
sumetmics  lu  one,  sometimes  to  another  fuiidamenial 
figure.  This  gives  rise  to  two  modes  of  description, 
vis.  the  rejiretenttttive  and  the  tlerivattvc.   If  e  crystal 
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is  described  as  it  appears  to  the  eye  at  first  view,  with- 
out any  reference  to  its  relation  to  other  crystallizations 
of  the  same  mineral,  it  is  said  to  be  described  i  cprescn- 
Wff^jh  B**^  description  we  attend  to  its  rela- 

VHI  4ntti  the  other  crysuis  of  the  same  nlnertli  and 
also  to  hs  derivation  from  these,  it  is  described  derira- 
tfvely.  Thus,  in  calcareous  spar,  we  meet  with  forms, 
iHdcb,  if  described  drtivatively,  would  be  considered 
M  very  low  six-sided  prisms,  acuminated  on  both  ex- 
iremities  with  tiirec  planes,  the  planes  set  on  the  alter- 
nate lateral  planes  ;  and  the  summits  of  the  acumina- 
tions  so  deeply  truncated,  that  they  tooch  the  unaltered 
ktenl  |ihnB«  in  •  Una.  Bat  on  a  first  viev  thia  figaro 
nreaeots  nothitit^  primnatfe't  nnd  if  ignorant  of  ita  origin 
froiii  the  prism  already  maitioned,wc  would  rather  con- 
sider it  as  a  Hat,  double,  tnree-sided  pyramid,  in  which 
the  lateral  planes  ol  ilic  one  arc  set  on  the  lateral  planes 
of  the  other,  and  the  summits,  and  the  angles  on  the 
common  buia,  deeply  truncated.  In  the  same  manner, 
many  vory  broad  fnaimt  in  raek-ciytul,  at  first  aigbt 
appear  like  tables,  bbt  mast  te  ^iiiMUefed  as  prisms,  on 
IKCount  of  their  derivation  and  other  relations. 

The  derivative  mode  is  the  nM«t  intereating  and  use- 
fill,  and  is  tbst  vMob  oasfet  tfr  MfMn^d  flPiMWfMr  it  is 
possible. 

In  those  cases,  however,  where  the  choice  of  the 
fiwdsmiutal  figure  ia  opdonal,  and  when  it  is  ]M  de* 
temiDod  hf  tfsising  it  ftwD  otbev  ciysislUiMioni  w 

ijv«  the  ptelerence  to  that  figure  which  onaUos  us  to 
escribe  the  crystal  with  the  greatest  fscility  and  acea<' 
racy,  and  in  the  shortest  manner.  It  is  sometimes  ad- 
vantageous, and  also  facilitates  our  conception  of  the 
crystal,  wben  we  unite  together  in  our  description 
both  tbe  modes,  using  the  derivative  as  the  principal 
OOB.  TiMa  many  varieties  of  the  cabe  and  the  rhomboid 
ars  more  clearly  expreaaed,  when  w«  deacfibo  them  ss 
doable threO'eided  pyramids,  b  vhidi  tho lateral  planes 
•f  the  one  arc  set  on  the  lateral  edges  of  tke  other. 

The  different  modes  of  describing  crystals  depend  on 
the  transitions  that  so  often  occur  between  them,  by 
which  one  figure,  owing  to  a  succession  of  modifications, 
gradually  passes  into  the  other.  Thus  the  cube,  by  tlie 
tnancation  its  aagleS|  passes  into  tbe  perfect  octahe- 
dron.  At  first,  the  tnmeating  planes  on  tbe  angles  of 
the  cube  are  small,  but  become  gradually  larger  and 
larger  until  they  touch  each  other,  when  the  crystal 
exhibits  a  form  intermediate  between  that  of  the  cube 
and  the  octahedron.  If  tbe  truncating  planes  still  in- 
crease in  site,  they  become  larger  tban  those  of  the 
cubct  and  are  now  tho  pvincipal  planes  of  the  figure} 
vbile  tbsoe  of  tbe  cube  are  dtemating  planes,  ana  tbe 
whole  represents  an  octahedron  tmncated  on  tbe  angles. 
If  the  original  planea  of  the  cube,  which  now  form  trail* 
catinc;  planes  in  the  angles  of  the  octahedron,  become 
smaller  and  smaller,  and  at  length  entirely  diisappear, 
the  perfect  octahedron  is  produced. 

The  modifications  that  give  rise  to  these  traoNtioiia 
are  the  following. 

I.  Jlieratlma  tmtbig  place  in  the  fin/wrtimal  magnitvde 
tftht  fibaiea  between  tkemeOvetm 

Some  planes  increase  In  sice,  wldlo  others  diminish,  and 
thns  one  figure  is  chaogwl  into  another.  When  the 
alternate  lateral  planes  of  the  octahedron  become 
iBfgcr,  while  tbe  others  diminish,  a  tetrahedron  ia 
lonned,  or  the  octahedron  passes  into  the  tetrahedron. 
VofeZIIL  PAsrU. 


3.  AUerationt  in  the  angle*  under  vjfiicft  the  ftlanet  meet. 
Thus  the  common  dodecahedron,  by  the  increasing 
obtuseness  of  its  angles,  at  length  passes  into  the  cube. 

S.  The  convexity  of  Uie  &cos  of  the  crystals,  which  ia 
aometimes  oecasionsd  Jqr  tbe  dlvMoo  of  the  planes. 

4.  By  the  never  or  alternating  filanet  becoming  gradually 
larger  at  the  expense  of  the  original  filanet,  vihieh  are 
at  length  totally  ohlitrrated- 

These  changes  are  produced  either  by  truncation, 
bevelment,  or  acummation  ;  the  transition  of  the  cube 
into  the  octahedron,  is  an  example  of  the  firat:  the 
transition  of  the  octahedron  into  the  icoaahedron,  by  the 
bevelment  of  tbe  anglea  of  the  octahedran,  of  the  sooondi 
and  the  third  is  exemplified  by  the  transition  of  the 
tetrahedron  into  the  rhomboidal  or  garnet- dodecahedron, 
by  the  acumination  of  each  of  the  angles  of  the  tetrahe- 
dron by  three  planes. 

5.  By  the  aggregation  of  crystal:  Thus  six-sided  tables 
heaped  on  one  another  form  sls-aided  priams. 

All  the  crystala  that  lie  between  two  principal  cija* 
tais,  and  fiwra  tbe  tnmsidon  of  the  one  'Into  the  otiie^ 
constitute  what  is  called  a  transition-suite.  These  vary 
in  extent,  and  sometimes  they  form  circles,  so  that  the 
last  member  of  the  suite  parses  intD  .lie  first,  or  they 
form  a  straiglii  line,  and  diverge  into  numerous  brancheai 

Those  mineral  species  that  occur  crystallised,  ar» 
gcnerailv  cbaracteriied  by  a  particular  auite  of  crys- 
tahi  wUeh  dees  not  occur  in  tbe  other  spcdcs.  There 
•re,  howevart  mineral  species  very  dilerent  f^m  each 
other  In  their  .external  characters,  in  whkb  we  meet 
with  the  same  suite  of  crystals;  and  still  more  frequent* 
ly  do  we  meet  with  species  that  exhibit  not  the  whole 
suite  of  crystals  of  another  species,  but  a  greater  or 
smaller  portion  of  it.  Thus  there  is  an  extensive  suite 
of  crystals  which  extends  from  the  icoaahedron,  through 
the  dodecahedron,  the  cube^  and  tbe  oetahadrank  into  the 
tetrahedron,  paH  of  wUeb  we  sometimes  mset  with  ia 
mineral  species,  but  never  the  wb«dc^  OOijr  •  Wrffit  Ot 
smaller  portion  of  it. 

That  member  of  the  suite  of  crystals  of  a  mineral 
species,  from  which  all  the  others  originate  or  proceed* 
is  named  the  Fundamental  Cryetatlixaiion.  In  thoae 
suites  of  cryetala  which  form  dKlea,  it  ia  o&an  oplionol 
which  of  the  figarva  we  assume  as  tbe  fandameatal  one ; 
and  in  those  which  are  disposed  in  lines,  it  is  sometimes 
of  little  importance  at  which  end  we  begin  our  descrip- 
tion. Still  we  always  select  that  crystallization  whicb 
occurs  the  most  frequently,  and  the  most  distinct  in  the 
species,  and  derive  all  the  others  from  it. 

In  mineral  apeciea  tbe  cryatals  never  appear  Isohited, 
but  fern  a  kind  of  progremoo,  and  pass  gradoslly  faiio 
each  other.  It  foUows  from  this  importam  and  highlf 
interesting  fact,  that  when  a  few  crystals  of  a  species 
are  known,  probably  all  the  intermediate  members  of 
the  series,  which  can  be  easily  pointed  out  by  crvbiallo* 
grsphy,  and  which  have  not  been  found,  may  be  ex« 
pected  to  exist  in  nature,  because  tbe  cauae  which  pro* 
dneed  tbe  one  part  of  tbe  aeileB  msif  alee  have  fotmed 
the  others. 

C.  The  Magnitude  ^  Crystals.  ^  , 

This  character  is  useful,  not  only  in  the  description 
of  varieties,  but  also  in  that  of  apecies,  because  in  each 
mineral  species  the  crystals  appear  to  have  a  determi* 
nate  range  of  magidtode.  We  have  here  to  attend  to  the 
absolute  magnUuitt  ■B'l  *^  ^  ^  fvfolfee  mngnHndey  ef 
crystals. 
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Crystals,  in  regard  to  their  Abtolutc  magnitude,  are 
divided  into 

Uncommonly  large,  when  ihe  crystal  is  two  feet  and 
upwardb  in  length.  The  cxpres!>ion  intimates  that 
it  is  rare.    Example,  rock  crystal. 

/}.  Very  targe,  from  two  feet  to  six  inches  in  length. 
Exanipleb,  rock  crystal,  quartz,  beryl,  calcareous- 
spar,  and  felspar. 

y.  Large,  from  six  inches  to  two  inches  in  length.  It 
it  a  very  frequent  size.  Examples,  lead-glancei 
garnet,  rock  cr}stal,  bcc. 

/.  Middlenized,  from  two  inches  to  half  an  inch.  Ex- 
antples  of  this  magnitude  aie  common,  we  shall 
only  mention  galena  or  lead-glance,  iron  pyrites, 
fluor-spar,  calcareous-spar,  and  garnet. 

(.  Small,  from  half  an  inch  to  the  cighih  of  an  inch. 
Examples,  fluor  spar,  calcarcous-^ipar,  Jnc. 
Very  tmall,  from  the  eighth  of  un  inch  in  length, 
until  it  is  so  minute  as  scarcely  to  be  visible  to  the 
naked  eye.  Examples,  native  silver,  grey  copper- 
ore,  spinel,  tec. 

«.  Mitrotcoftic.    When  crystallized,  but  the  form  no 
loitgcr  distinguishable  by  the  naked  eye.  Exam- 
ples, ^oU\,  galena  ur  leud-t^bncc,  &c. 
Id  dcicrntiiiing  the  Relutrvr  magnitude  of  crystals,  we 
use  inc  following  terms. 

«.  In  the  prism. 
aa.  For  the  length. 
Short  or  lov». 
Long  or  high, 
bb.  l-'oi  the  breadth  and  thickness. 

Broad,  wlien  the  breadth  is  greater  than  the 
thickness. 

Acicular  or  needle-ihafted,  when  the  prisms  arc 
so  thin  that  the  planes  are  seen  with  diffi- 
culty. 

CaftUlary,  when  the  planes  of  the  crystals  arc  do 
longer  visible. 
p.  In  the  pyramid, 
aa.  For  the  length. 
Short  or  low. 
Long  or  high, 
bb.  I'ur  breadth  and  thickness. 
Broad. 

Lance-»hafied,  allied  to  acicular. 
y.  In  the  table. 

aa.  Fur  the  length  and  breadth. 

Longith,  when  one  dimension  of  the  lateral 
planes  is  greater  than  the  others. 
bb.  For  the  thickness. 
Thick  and  thin, 
t.  Crystals  in  which  all  the  dimeosioos  are  nearly 
alike,  are  named  tfiular. 

D.  The  Attachment  of  CryttaJt. 

Werner  understands  by  attachment,  the  connection  of 
•ingle  crystals  with  massive  minerals,  and  the  aggrega- 
tion of  crystals  together.  According  to  the  tabular 
view,  the  fiist  distinction  is  into 

A.  Solitary ;  and  this  again  into  loote,  imbedded,  and 
mfiertmfioied. 

m.  Luotr.    Crystals  are  said  to  be  loose,  when  they 
arc  not  connected  with  any  other  mineral. 
Imbedded.    Crystals   arc   said  to  be  imbedded 
when  they  arc  completely  enclosed  in  another  mi- 
neral.  They  arc  crystallized  on  all  aides,  or  are 


said  to  be  all  around  crystallized,  and  must  there- 
fore have  been  formed  at  the  sumc  tune  witii  the 
mineral  in  which  they  are  imbcddid.  We  cannot 
conceive  them  to  have  been  of  ai.terior  origin  to 
the  basis  in  which  they  are  contained  :  for,  on  thia 
supposition,  we  roust  conceive  them  to  have  re- 
maincd  suspended  in  space  until  the  basis  was 
formed  around  them.  Nor  can  we  admit  them 
to  be  of  posterior  origin,  because  the  crystals  Itave 
impressed  their  form  on  the  basis,  and  portions  of 
the  basis  are  sometimes  contained  in  the  crystals, 
and  (he  crystals  at  their  lines  ol  junction,  are  occa- 
sionally intermixed  with  the  basis.  Examples  of 
this  wc  have  in  garnets  imbedded  in  serpentine,  or 
garnets  in  mica-slate. 

y.  Sufierim/ioted.  When  crystals  rest  upon  the  sur- 
face of  another  mineral,  and  are  firmly  attached  to 
it,  they  are  said  to  be  superimposed.  No  regular 
planes  occur  at  their  point  ol  attachment ;  on  the 
contrary,  they  take  the  impression  of  the  kind  of 
surface  on  which  they  rest.  Hence  it  would  apj 
pear,  that  probably  they  are  often  of  posterior  origin 
to  tlic  basis  on  which  they  rest. 

The  second  distinction  is  into  ^ 
B.  Aggregated.    Here  there  are  two  distinctions. 

a.  Where  a  determinate  number  of  cryttaU  grow  M- 
gether  in  a  determinate  manner,  and  thete  differ, 

1.  IVilh  retfiect  to  number. 

i.  Pair  wite  (twin  crystals.) 

ii.  Three  together  (triple  crystals.) 

iii.  /'our  together  (quadiuple  crystals.) 

2.  H'llh  regard  to  the  manner  of  their  intertection. 

i.  Penetrating  one  another.  „ 

ii.  Intertecting  one  anuiher. 

iii.  Adhering  to  one  another. 

Twin  cryttali  arc  formed  by  two  crystals  pene- 
trating, intersecting,  or  adhering  to  one  an- 
other. Uf  the  frtt  we  have  an  example  in 
felspar,  where  tliey  penetrate  one  anotner  in 
the  direction  of  their  thickness;  in  gypsum, 
where  they  penetrate  one  another  in  the  diiec- 
tion  of  their  breadth ;  and  in  calcareous-spar, 
where  they  penetrate  one  another  in  the  direc- 
tion of  their  length.  Of  the  tecond  we  have  an 
example  in  cross-stone,  where  the  crystals  in- 
tersect each  other,  and  form  a  kind  of  crosa, 
and  have  a  common  axis;  and  of  the  third  in 
spinel,  where  the  crystals  adticre  only  by  some 
of  their  planes. 

Trifile  cryttaU,  occur  in  spinel  and  calcareous* 
spar. 

Quadrufite  eryttai;  occur  rarely,  as  in  tin-stone. 

b.  Where  there  are  many  cryttaU  together,  but  merely 
timfily  aggregated  ;  and  these  arc  either,  I .  On  one 
another  I  'i.  Side  by  tide,  or  adhering  laterally  to  one 
another  ;  and  3.  Promiteuout. 

The  firtt  occurs  principally  in  tessular  crystals,  as  in 
galena  or  lead-glancc  and  fluor-spar.  The  tecond 
occurs  in  amethyst,  where  the  pyramids  or  prisms  are 
parallel  among  themselves.  The  third  occurs  prin- 
cipally in  long  and  broad  figures,  as  in  tables  and 
prisms.  We  have  examples  of  it  in  grey  ore  of  anti- 
mony, where  very  long  and  nearly  needle-shaped  crys- 
tals cross  one  another  in  different  directions;  also  in 
tabular  crystals,  and  this  kind  of  tabular  aggrega- 
tion has  much  resemblance  to  the  cellular  external 
bbapc. 
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t.  Where  there  ffv  mtajf  tPgttktTt  *f«  itmUf 

■  Qggregated. 

Tkh  kind  of  aggregatioil  ii  dtodogutshed  from  thefiHN* 
yoing  by  it*  fbra^  tnKt»%  tbat  •shibit  atop**  M- 
leinbtini;  bodwafn  corhiimi  Hfe. 

i.  Seofiiform  nr  faaeieular.  It  it  composed  of  a  number 
of  thin  prismatic  crysuls,  diverRinR  from  their 
point  of  attachment,  and  thus  formiii}^  a  kind  of 
fosciculus  or  bundle.  Examples,  caJcareous-spar 
and  Bcolite. 

U.  Maml/udar  tkoff-lUte,  Cflotitta  of  »  nambcr  of 
oratato  thait  diveri^  (wwards  bMb  enda,  and  «re 

narrower  in  the  middle,  thus  resembHiig  •  sbcafl 
It  occurs  in  prismatic  and  tabular  cryatals.  Ex< 

aniplcs,  zeolite,  calcareous— I  :ir,  ;ir ;!  |>rehnite. 
iii.  Columnar.    Consists  of  very  lon)^  needle-shaped 
prisma,  many  of  which  are  connected  together  in 
tbe  direction  of  their  length  ;  and  theae  colammr 
KTOupes  sometimes  cross  one  another  In  dUbrent 
orcciMMM.  Esmtptea*  colomMr  bmrj  spcri  Msd 
«fitf«-l«ad*«|itr. 
Itr.  Pyramidal,  is  composed  of  many  long  prismatic 
crystals  that  are  parallel  to  one  another,  hut  of 
which  those  in  the  middle  are  the  highest,  and  the 
others  decline  on  all  sides,  from  the  central  one. 
Example,  calcareous-spar. 
V.  Btid'iUctt  ia  compowd  of  low  (genenlijr)  us  tided 
of  which  •! 


Xy.  Jtxtnuuwt  External  ^ufit, 

Extraneoae  extemal  shapes  of  minerals  arc  those  de- 
rived  from  orgenic  bodies.  Tbef  «re  alao  named  />clrl« 

faction;  and  leaa  propertf  FhwUt.  Tbe  ptrticnlar  studf 

of  these  interesting  forms  helongs  to  peoij;-;  !  y,  r^^  the 
oryctognost  views  them  only  in  a  general  way.     In  >;enc- 
ral,  they  are  arran^^ed  in  the  order  in  wliich  the  species 
are  described  in  the  natural  history  of  organic  hudlesj 
and  are  divided  into  petrifactions  from  the  animal  king;* 
dom,  and  into  thoae  from  the  vegetable  kingdom.* 
A.  PolrifiiGdonft  from  tbe  Animal  Kingdom. 
a.  dtMdnptdt.  The  fbasii  remains  of  quadrupeds  are 
generallyfonnd  but  tittle  altered, and  in  single  pieces, 
as  hones,  teeth,  and  horn^  ;  seldom  in  complete  ske- 
letons.   The  fireatcr  number  of  species  found  in 
this  slate  appear  to  be  extinct.f 
t.  SinU,    Tbe  remains  of  birds,  which  are  usually 
BUlfle  bones,  feet,  daws,  and  hilh,  are  very  rarO{ 
Ibey  have  been  found  in  tbe  vicinity  of  Mont  ^lartrCi 
near  Paris,  and  in  the  lineitone  of  .Aningen  and 
Pappcnheim. 

f .  Amfihihiouii  Animalt.  Fossil  remains  of  tortoises 
and  crocodiles  have  been  met  with  in  different  parts 
of  Europe.  Fosisil  tortoises  occur  in  the  Isle  of 
Shepey  in  the  Medway ;  and  fosail  remains  of  ani- 
mal* allied  to  the  crocodile,  are  met  with  in  the 
neigbboaritood  of  Bath,  in  the  ctiffb  on  the  Denet- 
shire  coast,  and  also  on  the  coast  of  Yorkshire. 
d.  Fithet.  Of  these  we  find  petrified,  either  the  en- 
tire ti  sh,  skeletons,  vertebrx.  or  teeth.  Of  the  entire 
fish,  instances  have  been  observed  in  the  copper  or 
marl  slate  of  the  county  of  Mansfcid  ;  and  also  in 
Oxfordabiret  Glouceaterahire,  Leicesterahlre,  Lin* 
cotnahireiDoraatihire,  and  Rent;!  of  the  afceletooa 
in  the  limettooe  of  Pappcnheim;  of  tbe  vertebrc 
in  Shepey;  of  the  teeth,  particularly  those  of  the 
shark,  considerable  r[iiantiiics  in  the  Island  of  Maltti 
and  alsw  ii>  Kent  and  Isle  of  Shepey. 
€.  Ituectt.  These  arc  very  rare.  The  only  well  au- 
thenticated instances  of  petrified  fresh  water  insects, 
are  the  larvx  of  lihellul.c,  found  in  the  limestone  of 
Pappenheim.  Of  ae«  iniecta,  •  very  conaiderable 
variety  have  been  diaeovered.  Of  the  genva  caoceri 
several  distinct  species  have  bean  fbuod  in  the  lale 
of  Shepey,  in  the  Medway. 

Insects  inclosed  in  amber  are  not  to  be  regarded 
as  petrifactions,  because  they  are  dead  bodies  nearly 
unaltered. 

/.  SheUa,  Many  genera  of  fossil  shells  are  ennmerated 
iiy  anthora.  It  is  anfficient  for  our  present  purpose 
to  remark,  that  these  foaail  remains  are  uncom- 
aaonly  numerous,  and  are  for  tbe  moat  part  of  &pc> 
ciea  which  have  never  been  found  in  •  living  atate. 

»  In  describing  petrifactioiu,  with  the  view  of  a  complete  history  of  the  ipecies,  a  more  reijtilflr  and  comprelicnsive  arrangement 
ought  to  be  folluwcd  tti:»ii  tliat  nsiiilly  employed  hy  naturaliats.  Ins  piper  which  I'rofL-ssor  Juiliesfiii  read  hcforc  the  Wcmerian 
Society  some  years  hi-  propose  rl  >nil  adopt  oil  tlie  tnllowing  •mngeiDCnt,  in  describing  a  petntactiuii  from  Sicily.  1.  iJcscrljitioii 
of  the  ezternsi  aspect  aiul  internal  ntnicturc.  2.  Chemical  cbsntcten,  and  chemical  compo^itiiiit.  X  Geo^uus'.ic  kiluatioii.  4.  (Geo- 
graphic situation.  5.  l^aes.  6.  History,  under  which  head  be  includes  all  tlial  is  known  of  the  first  discovery  of  the  petrifaction,  tbe 
namea  it  oaay  have  had  at  different  times,  the  different  figures  and  description*  of  it  published  by  authors,  and  other  information  of  a 
■bfirPrr  *n-T 

H  nay  be  remarked,  tbat  the  ftiiail  renMins  of  the  baman  species  ratcly  oecur;  the  only  weV-aofhentioated  example  of  UnaUnd 
[the  hnaanakeleten  imbedded  ia  an alhivialealcateaMa  maw  hteaeht  from  Ooadaloupe  by  Sir  Alexander  Cochrane,  and  now 

AotM  tbe  lanqr  ef  their  occurrence  excite  our  wonder,  when  it  ia  reodl* 
  -~        —  -—^  -•-  andtherafim  nrach  nwie  liable  te 


pyranida,  one  of  which  -la  naually  sttoated  fa  the 

niiddle,  and  is  surrounded  by  a  number  of  others, 
whose  extremities  are  directed  towards  one  another. 
Here  also  many  gNrapas  occur  together.  Example 
qoaiix. 

Amygdaloidal,  is  formed  by  tables  disposed  around 
each  otberi  in  aocb  a  manner  as  to  form  an  amyg« 
daMdal  ahape.  Example,  atfaight  lamellar  heavy 
aper. 

vK.  Itott'like,  is  composed  of  very  tMn  six-sided  tables, 

which  arc  repeatedly  curved,  and  so  connected  to- 
gether that  the  ^roupe  resembles  a  blown  rose.  It 
occurs  in  the  variety  of  calcateOQa-Bpar  odledfwe- 
itmm  JoBchimathal. 

vJil.  OisMbr.  Is  composed  of  tables  or  cubes  aggra« 
galad  iMo  •  i^ular  shape.  Examplesi  irao  pyrites 
and  ctipved  lamellar  heavy  spar. 

Ix.  r^j-jf.  \^'brr.  ma-iv  < -^iiils  are  superimposed 
O!)  e<i(,a  ulticr,  ii)  <i  sitai^iit  du  ection,  like  tbe  pearls 
in  a  necklace,  they  arc  said  to  be  aggregated  in 
rows.  Tbe  Sat  three-sided  pyramids  of  calcareous- 
spar,  and  tbe  octahedrons  of  silver-glance  or  atll* 
phuretted  ailver,  afford  esanplea  of  thia  kind  of  ag- 
gregation. 

S.  Acaforwlre,  in  which  many  tessular  crystals  are 
arranged  like  atepa  of  a  stair.   Example,  cubes  of 
lallver, 


t  It  nay  be  rci 
b^thehnaan 

paeaeiited  te  the  Bfttiili  Muaeum  bv  Lord  MelvUlet  nnrsl 
fetlad  that  human  bones  sre  looser  In  their  texture,  sadn 


deeonpoaition. 
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g,  Crtutaeeoui  Animal:    Of  these,  the  most  remark- 
able  and  •bandantare  the  Echinites  and  Aueriui. 
A,  (^raU.   Many  ^Arant  fossil  ganera  and  qiectes 

of  these  bodies  have  been  figured  and  described  bjr 
naturalists,  under  the  names  Madreporites,  Mills* 

poritci,  Fun>;itcs,  &c. 
B,  Petrifaclioiis  Irom  the  Vegetable  Kinfjilom, 
These  are, 

a.  Jmfire9$iont  fiiantt  and  leavtt.  These  occur  very 
frequanlljr,  and  appear  to  characterise  particular 
formations.  Thus,  the  impressioas  and  casts  of 
reeds  and  fenis  appear  to  occur  most  frequently  In 
the  biiuniinous.  shale  and  slate-clay  of  the  coal  for- 
tnation.  Petrifactions  of  seeds  and  fruits  also  occur 
in  sandstone  and  oiIut  rocks 

b.  IVantmuted  vood,  or  fietrified  wood.  It  occurs  in 
the  form  of  trunks,  branches,  or  roots.  The  wood 
ia  ciUier  petrified  with  an  earthy  mineral,  aa  ia 
wood-stone  ttid  wood-opal;  with  a  metallifeivm 
mineral,  as  in  pyritical  wood  ;  or  it  is  bItlllDinom) 
as  in  the  different  kinds  of  brown-coal  * 

li.   TAe  Exiemai  Surface. 

The  external  Mirftise  of  minerals  is  either  smootb,  or 
more  or  leaa  umaveDt  When  the  inequalities  baceoM  so 
great  as  to  affSeet  the  shape,  they  are  no  longer  cooai< 

d<-:'cil  as  charactcri/.inp;  a  variety  of  ittrfccet  but  aa  ft 

■variety  «  r  external  form. 

The  fi  Howinii;  arc  the  viirictics  of  this  character. 

1.  Uneven.  This,  of  all  the  kinds  of  external  surface, 
preaenta  the  greatest  and  most  Irregular  elevations 
and  depreaaioos,  f*t  they  are  not  so  considerable  aa  to 
alter  the  external  abapc.  Example,  Surface  of  halia 
of  calccdony. 

2.  Granulated.  When  the  suHace  shews  numerous 
small  nearly  similar  rounHisli  elevations,  that  appear 
like  grains  strewed  over  it,  it  is  said  to  be  granulated. 
It  has  a  striking  resemblance  to  shagreen. 

3.  Sough.  This  kind  of  surface  is  marked  with  small 
scarcely  mible  elevations,  which  wc  can  hardly  dis- 
cover but  by  the  feel.  It  bas  tittle  or  no  lustre.  £>• 
an)|)les,  Rolled  pieces  of  Commod  quaric  and  rock* 
crystal. 

4.  Smnaffi  Here  there  is  no  perceptible  inequality,  and 
the  sijifacf  ri'flcctb  more  li^'''  'han  the  preceding 
kinds  of  external  surface.  Examples,  Fluor-spar, 
cubes  of  galena  or  lead  glance. 

5.  Snaked.  This  kind  of  surface  is  marked  with  line* 
like  elevations.  It  Is  either  timply  ttnakal  or  douAfy 
»ireaked. 

A.  Simfily  ttreaked,  whcu  the  line-like  clev^'.jon'i  tun  but 

in  one  i)irt  cti<;ii. 

a.  Longiiudinally  ttreaied.  When  the  streaks  are 
parallel  with  the  length  of  the  lateral  planea.  Ei« 
ample,  Topaz. 

i.  natuvenefy  af rraCtftf.  When  the  itreaka  m 
ralici  Mith  the  breadth  of  the  lateral  planea.  Ea^ 

ample,  Rock-crystal. 

c.  Jhai(onuliij  utrrairrd.  Wlicrc  the  Streaks  are  pa- 
rallel witli  the  diagonal  of  itic  planes.  We  have  an 
example  of  it  in  the  garnet,  where  the  streaks 
through  the  obtuse  angle  of  the  rhomboid. 


d.  Alternately  ttreaktd.   IVImd  transversft-Md  \ 
tudinal  streaks  occur  oit  dteroate  planea. 
Cnhic  Iron-pyritea. 
B.  Dtmibf  atreakettt  when  tha  Micaka  rm  io  diAmot 

directions.  This  U  either 

a.  Plumiformly.  When  the  streaks  run  obliquely 
towards  a  principal  streak,  like  the  disposition  of 
the  parts  of  a  feather.  We  must  be  careful  not  to 
confoood  it  with  the  plumose  external  ahape.  It 
ocenra  in  the  feKa  of  Plumose  native  biamnth. 

b,  ReHaOariy.  When  the  streaks  either  cross  each 
other  in  a  promiscuous  manner,  or  under  right  an* 
gles,  forming  a  kind  of  flnt  net-work-  ItOOCIttSIM 
the  surface  of  silver-white  cobalt, 

0.  Drnsy.  When  a  crystal  ia  coated  with  a  number  of 
minute  crystals  of  the  same  kind,  so  that  tbe  new  smw 
face  acquires  a  scaly  aspect,  it  ia  ~ 
fivampja,  Coamoa  ivan^niiles. 


III.  Tht 


Xasliw. 


Here  we  hftTO  lo CMNilder  the iMniiliy  indthi^ 

lustre. 

1.  The  intenitiftf  the  Jasitv.  Of  tUa  there  are  five 
different  degreea. 

A.  ^tendent.  A  ibsdl  is  said  to  be  splendent,  when  in 

full  day  light  (not  in  the  sunshine)  its  lustre  is  visible 
at  a  great  distance.  The  highest  degree  of  this  is 
termed  a/ilectilar  afUcndrnt.  It  generally  occurs  in 
miiiei-als  with  a  perfect  foliated  fracture.  Example, 
Galena  or  lead-glance. 

B.  ShMng.  When  a  mineral  at  a  distance  refleeta  bat  a 
weak  light,  It  la  add  to  be  aUning.  Ennphr,  Heavjr 
apar. 

C.  GO$teninf.   This  degree  of  lustre  is  only  observable 

when  the  mineral  is  near  us,  and  at  no  greater  distanon- 
than  arm's  lcnf;th.    Example,  Porcelain  jasper. 

D.  Gtimmering.  If  the  surface  of  a  mirieral,  when  held 
near  to  the  eye  in  full  and  clear  day-lip;ht,  presents  a 
very  great  number  of  small  ftinl^ehinmg  points,  it  is 
said  to  be  glimmering.  In  strong  sunshine  it  exhibita 
a  kind  of  play  of  colotir.  As  an  example  of  this  degree 
of  lustre,  wc  may  mention  red  heamiite.  Itia  diTMed 
into  metallic  and  non-metallic. 

E.  Dull.  When  a  mirii^  r  .il  (i  iu  ,  Tiat  reflect  any  ligiit,  or 
is  entirely  destitute  of  lustre,  it  is  said  to  be  dull.  Ex- 
ample, chalk. 

S.  Thttwt  «(fluatn.  Of  thedlfisrent  sorta  of  loatre  wa 
cannot  give  any  defioittoo,  bnt  must  reataatiifted  widt 

mentioning  a  few  minerals  which  pi^aent  thCM  cha- 
racters in  the  greatest  perfection, 
e.  Metallic  luttre,  is  alw  jys  combined  with  opacity. 
It  is  divided  into>«^e(r  and  intfierftct.   The  per- 
fect occurs  in  native  metals,  tli«  impettet  bi  tan- 
talum ore. 

t.  tdMsaMsnCbie.  Ofthb  taatretheraare  twovartettea, 

vis  metatHc  adamantine,  and 
White  lead  spar  is  an  example  of  the  first,  atul  dia- 
mond of  '.lie  second. 
c.  Pearhi.    Is  divided  into  common,  and  melalHc-Utt. 
Mica  is  an  example  of  the  first,  and  acMller  spar  of 
the  second. 


*  The  best  Engl'uh  work  <in  Prtrifactioiis,  is  that  of  Mr.  Parkinson,  entitled  "  Orgmie  Memaiiu  »fa  Ftrmmr  WMtf."  Itiibeands  In 
curious  and  imporlanl  infurmitriun,  and  is  adorned  Mid  illustrated  with  numcrtHiabcMltifill  plates.  Mr  Soverby  i<  pubyshiag  a  uadul 
work,  entitled  <*  MkmnU  CmtMt^.'*  And  tbe  vahiable  obaemtionB  on  Ocgsato  ■cmaiw,  in  the  l^anaaGbow  af  Ito  lOaoteical 
Sosiety  of  iMdsiS  sm  fiuihei  pneft  «C  the  geneial  aUaotioB  now  bcsioved  on  the  aatant 


Digitized  by  Google 


MINERALOGY. 


485 


d.  Hena9U9  or  vary,  as  in  limMpiik  ]9l4<V  Ic*^ 
•par,  and  tinsume  crystaU. 

e.  Fiireou*  or  i  i  -  v/,  as  in  rock-crystal  and  topaz. 

In  deterniiuing  the  lustre  of  miocraU,  we  ought  lo 
MtpMS  UteiD  to  a  strong  light,  but  not  to  the  direct  rays 
€f  lb*  MUk  Tb«  sMOBMBi  •tamiid  nu  be  buMUed,  a 
pnedoe  too  vAco  loUo««d,  ud  vhkh  vsiy  Mon  tlMn 
tiie  lustre,  or  adds  a  ittitre  to  tiieh  as  bum  aoaa. 
>  3.  When  difiereot  Junda  of  lustre  occur  in  the  game 
species,  and  pass  into  each  other,  s  .'.v.i'rr  s;.:;^  is  farm- 
ed. The  red  silver  affords  ao  example  ot  liua  l:i  n me 
Tariciies  the  lustre  is  nearly  perfect  metallic;  m  or  iort 
distinct  adsmaotiuc ;  and  other  varieties  are  beiweea 
aWtaUic  and  adamantine ;  ta  tktt  tte  vlaie  forms  • 
te  aeriea  or  suite,  where  «e  ttmeit  wuj  where  the 
I  aod  the  other  anda. 


II.    THK  ASPKOT  OK  THE.  FRAutUKE. 

Here  we  have  to  observe  the  iuatre  of  the  iracturef 
iSktfiuetmrt  vad  tlse        <^  tktfngmtmi** 

The  internal  lustre,  or  the  lustre  of  the  fracture,  pre- 
aeau  the  aeme  varieties  as  the  external  luetrei  end  there- 
fint  requires  no  particular  desetiptloa. 

V.  neJVweftBv. 

Bf  firsctvre  we  understand  the  shape  of  those  internal 
surfaces  or  planes  of  a  nafaiecal  which  ere  iNcaduoed  by 
breaking  or  splitting  it.    Tliese  surftceeare  oAereoft* 

tinuOttS,when  the  fracture  is  ;n  lie  r  jn-.fia^!,  or  arc 
composed  of  a  number  ot  Ime-iikc  or  loliated  parts, 
termed  duiirtct  cone/vHomtt  When  ih*  £r«etttce  ia aamed 
ifiUt  or  divided. 

Ji,  Cbe^kacl  J^welnrv.  Tbereiiw  ris dUbient  lunds  of 
eonpact  fracture,  viz.  tfUlKttrjh        ce»rtairfa/|  tia* 

evcis,  eartktfy  and  hackly. 

a.  Sf.'i-i:^rw.  When,  on  a  nearly  even  aurEsce,  small 
wcdj^c  bhaped  or  scaly  parta  are  to  be  observed, 
M  liit  1j  i  !  here  by  their  thicker  ends,  and  allow  light 
to  pass  ihrough,  we  say  Lhatit  iaapliatery.  Itsome« 
times  passes  into  eifSD.  Eiswplee,  IrooatiODe  end 
quarts. 

t.  Evoh  i*  tiMt  idnd  of  fhwtnre-eot&ce  which  shows 
the  fewest  inequalities,  and  tbeae  ioequalities  are 
flat,  and  their  boundaries  never  sharply  marked ;  mi 

the  cci;irji  y.thcyrun  into  each  other  imperceptibly. 
Minerals  possessing  this  kind  of  fracture  have  gene- 
rally a  low  degree  of  lustre  and  of  transparency.  It 
occurs  io  chijrsoprase,  caicedoBy,  coaapact  galena 
«r  leed'glsiMet  oonpMt  red  irooateiiei and  compact 
brown  ironstone.  Itnsaaes  into  laoge  ugnchoidal 
end  into  splintery.   Esample,  Lydian  stone. 

e«  Conchoidal,  is  composed  of  concave  and  convex 
roundish  elevations  and  depressions,  which  are 
more  or  less  regular:  when  regular,  Ihcy  arc  ac- 
companied with  conceotric  ridges,  as  in  many  shells, 
«nd  bence  pnuut  n  ugnchsidal  efpemnce.  Ex* 
snipJe,  obsidian. 

4*  Uitevem.  This  kind  of  frseture  shows  the  most 


coneidnwHn  nlevations  and  dspressians,  ud  the 

elevations  are  usually  angulsraiM  Irregular.  TbwM 

elevations  arc  denominated  the  ^'rain  ;  and i  accord* 
in^i;  to  the  size  of  the  grain,  the  fracture  is  named 
coartc  grained,  as  in  copper- pyrites ;  tmall-graintdf 
as  in  copper-nickel ;  or  Jlne'gramed,  as  in  araenical 
pyrites. 

This  kind  of  fraetuve  fireqnentlv  neenn  in  opaque 
minerals  having  some  lustre,  and  is  mon  fireqoent 

in  mei^llii  iiii:ie L'.^u..    It  pa:-~.scs  into  small Bndiiii> 

perfect  couchoidal,  and  alaoii.to  earthy. 

e.  Earthy.   When  the  fracture  surface  shows  a  great 
number  of  very  small  elevations  and  depressions, 

.  which  DMikiS  it  appear  rough,  it  is  called  earthy. 
It  is  always  aiaodaMd  with  complete  oi>aciiy  and 
want  of  lustre,  wbieh  latter  character  distinguishes 
it  from  the  fine  grained  uneven  fracture.  It  is  jie- 
cuUar  to  earthy  anucrals.  It  is  distinguished  into 
Coarse  earthy  and  Fine  earthy  It  passes  some- 
tiroes  into  even,  and  sometimes  into  uneven.  £s« 
aroples,  Chalk,  and  clay  ironstone. 
/.  Baekts*  When  the  fracture  surface  consists  of  mi- 
meraus  snail  slightly  hent  sharp  ioequalitieB,  whldi 
are  sometimes  only  discoverable  to  the  feel,  it  is 
said  to  be  hackly.  It  occurs  only  in  native  maU 
It  i  jii'  Tiictab,  and  is,  consequently,  accompanied 
with  metaUic  lustre  and  opacity.  Examples,  "St- 
tive  copper,  and  native  silver. 

These  different  kinds  of  compact  fracture  oAcn 
ran  into  each  other,  and  freqamtif  several  oecur 
toseiberi  In  the  taUHr  eaaa^  the  meat  preraiait 
fracture  Is  that  wMeh  is  to  be  taken  ss  the  eha- 
ractcristic  one. 

B.  S/iUt  fracture.*    Under  this  head  vsc  include  what 

is  called  by  aooM  MunMilogiitSi  Ibs  Stfuetuit 
JUineral*. 

Three  different  kinds  of  split  fracture  are  enu- 
merated hy  authors,  sis.  Uie,jttroiH^  nadlef wf,  and 

/oluued. 

C.  Fibrous  /r~,-t::rr.    Tn  this  kind  of  fractufc  the  dis- 

tinct cor.cicuobii  ot  which  it  is  composed  are  so 
narrow,  that  the  only  magnitude  which  can  be 
fcadily  determined,  by  (he naked  eye,  is  the  length; 
hanea  ft  is  to  be  considered  as  composed  of  lime- 
like  parts.  It  is  never  dull ;  on  the  contraryi 
ft  is  generally  glimmering  or  glistening,  seldom 
shining,  and  never  aplendent.  It  sometimes  occurs 
in  transparent  minerals,  bat  ofiener  in  these  which 
are  only  translucent,  or  even  nearly  opaque.  The 
minerals  io  which  it  occurs  arc  sometimes  crys- 
tallized in  capillaiy  crystals.  In  tiie  fibmus  frac- 
ture we  have  to  attend  to  the  Udckne—f  the  direc 
fion,  and  the  fumti»n  of  the  fibres, 
a.  Thkimea*  of  the  SbvcSr 

«.  Coarte  JSbntu,  when  the  fihree  are  of  oouiderabln 

ihiLknes:!).  as  in  comninn  fibrotts  qnaftl.  Common 
asbesiu-s,  and  fibrous  gypsum. 
0.  Deticale  Jibrou*,  when  tfit  fibres  are  narrower  than 
in  the  preceding  vuiicty,  arid  occasionally  so  deli- 
cate, as  to  be  scut  ci  ly  visible  to  the  naked  eye. 
£mamplea  of  delicate  fibrous  fracture  oecur  in  red 
hematite,  and  fibrous  malachite;  and  of  estremety 


•  This  is  the  grtpnitrnfn  Bnuh  of  the  Germant;  which  1  hare  translated  «fSt  fmclitre,  probably  not  a  very  appropriate  tnuiaia* 
tion,  but  I  do  in»;  ri  -ii'-niliiT  .ny  lc«s  ubjectionable.  Tlic  fibrous  and  radiatc  l  fractures  are,  mon;  properly  »jK-»king,  T»rk-;ieiS# 
distiaet  oonctctioiu^  and  in  this  kttce  acoaptatiog  they  are  geoerally  caipioycd  in  the  ds»«nptioa  of  the  species  of  this  article. 
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delicate  fibroBi  SnOiun,  in  cde^laltr  and  aiidMi* 

thus. 

The  coarse  fibrous  fraclurc  is  the  link  Which 
connects  the  fibrous  with  the  radiated  fracluKk 
i.  The  direction  of  ibe  fibres. 
m.  Straight  Jidnmtn  in  red  beoMtiie  ud  fibroas  mic 
licbite. 

/I.  Curved  j!iirou»t9»  inMbntiwtud  fiteoaftgjrpwm. 

r.  The  fiottiion. 

M,  Parallel Jiirotu,  when  the  fibres,  whether  straight 
or  curved,  arc  parallel  to  each  other,  as  in  com- 
mon asbeatus,  and  fihrous  gypsum. 

^  DivergiHg  Jibr»u9f  wben  tb«  fibrea  pnxse«d  tram  » 
comnon  caitr«»  in  different  directiooa;  and  thU  is 
either, 

i.  Stellular  diverging,  when  the  fibres  diverge  in 
all  directions,  like  the  ndii  t  cifcl^  ta  in 
brown  hematite. 

iL  fttticular  or  teo/ti/orm,  when  the  fibres  diverge 
ODiy  OB  one  aide,  so  that  the  middle  fibres  are 
eiften  longer  than  the  lateral  ones,  as  in  ma« 
lacbiint  nbrona  seolite*  and  reniibrn  red  he- 
matite. 

^romi^cuou*  /Tif  !.  when  the  fibres  cross  each 
Other  in  ali  uucciions,  as  in  co[n|>act  plumose 
antimony. 

D,  Radiated  fraciure.  The  distinct  concretions  in  this 
kind  of  fracture  have  two  discernible  dimensiuiiSi 
nanMlrt  in  length  and  breedtb*  and  of  thaae  the  fiaat 
]«  the  meet  conaidetable.  Hence  the  fracture  «ttr> 
fj-c  ryhibits  long  and  narrow  fracture  parts,  which 
someurnts  rest  on  each  other,  or  arc  placed  side  by 
side.  The  lustre  alternates  from  splendent  to  shin- 
ing, and  the  transparency  from  translucent  to  opaque. 
The  mioerala  in  which  it  occurs  are  sometimes  crys- 
talliaed  nthcr  in  needleti  or  in  brood  prisma.  In  the 
radiated  fimctQr««  we  have  to  attend  to  the  ^remMki 
direction,  fiotition,  and  cleavage  of  the  ttf^t  and  the 
atfiect  of  the  surface  of  the  rays. 
«,  T/te  breadth  qf  the  ray*. 

«.  Uncommonly  broad  radiated,  when  the  breadth 

of  the  rays  is  more  than  oncfourth  of  an  inch,  as 

is  sometimes  the  case  with  radiated  gi«j  anti* 

monf t  and  kyanite. 
Brtad  nMatedf  when  the  breadth  of  the  mya  ii 

less  than  the  fourth  of  an  inch,  but  not  lest  than 

a  line,  ns  in  common  aclyiiolitc  and  n>ica. 
y.  JVarroiiJ  radiated,  when  the  breadth  is  even  less 
th.iu  in  iiic  preceding,  also  ID  actjmoUie. 
A.  Direction  of  the  rayt, 
m.  Straight  ndkutdt  wUdi  is  very  frequent^  as  la 
aoijrnolite. 

f.  Cwved  radktt^t  which  it  rare.  The  curvature 

is  cither  in  the  direction  of  the  trradifi,  as  in 
common  actynoliie,  or  in  the  direction  of  the 
length,  as  in  kyanite. 
C.  Potititn  of  the  raya. 

'  m.  ^uHOiet  radiated,  aa  in  grejT  nniimonjr,  and  in 
eommon  hornblende. 
p,  Divtrging  rvdtattd, 

i.  Aribtler,  at  in  radiated  red  «olMlt*oclin^  or 
cobalt-bloom. 

ii.  Sco/ii/orm,  as  in  raffinted  gr^  antlmonff  and 
radiated  zeolite. 

y.  PfvmiMutnit^  as  in  homblende-Blate»  and  grnjr 
antimooj. 
4,  CtemvagCy  of  ftanagt  ^  th*  njft* 


a.  SUtgle  eleavage. 

b.  Double  Cleavage,  as  in  hornblende.  lo  (general, 
the  tlcava(ie,  ui  whiiJi  a  particular  acci.unl  will 
be  given  when  treating  ot  the  toliaied  fracmrOt 
it  impcrfet;!,  and  we  seldom  can  distinguish  mom 
tiun  one  Tart«t|p  of  it,  which  i*  the  single. 

e.  f%e  a$fieet  ^  the  raya  tur/aee.   The  rsjrt  are  ' 
ther 

».  Smooth,  4^  in  liiitiiicd  giey  anliinuiiy  and  actj- 
noliic. 

fi.  SireaM,  as  in  radiated  grey  mangaaeseH>re  and 
hoi  nblende. 

E.  foUatedJimettiirt.  Thia  kind  of  fracture  is  compoeed 
of  ibija  or  planes  in  which  the  length  and  breadth  are 

nearly  equal;  which  are  shining  or  splendent,  and 
supeiimposed  on  each  other  in  various  directions.  It 
occurs  in  niiverais  poastssing  every  degree  of  trans- 
parency, wtiicii  are  generally  cryataliiscd,  and  usually 
sflurd  regular  fragmcnis.  It  is  a  more  frequent  frSQ.- 
tnre  than  either  the  radiated  or  fibrous. 

In  the  foliated  fraeinre  we  have  to  atlend  to  the 
ttu  ^  iMe  /blia--'tbe  degree  ^  perjeetim  ^  ihtj^iat- 
ed  fraeture^hr  direetkm  of  the  /oliB~the  fuuiuaH 
the  folia— the  usfira  of  the  surface  qfthe/otkt  and 
the  fiatMS^r  of  the  J  aim  or  ctravage. 

a.  7'Ar  aize  of  the  folkt.  The  »izc  of  the  folia  is  de- 
termined by  tbM  of  the  distinct  concretions;  so 
that  a  mineral  wideb  is  composed  of  large  gianu* 
lar  concretionat  must  have  a  large  fo4iaud  fnicturet 
or,  of  aiiiall  in«nolar  ooncreliona,  a  email  foliated 
fracture.  When  a  mineral  wiili  a  foliated  fracture 
is  uot  composed  of  distinct  concretions,  lii>t  i»  one 
uniform  undivided  mass,  the  folia  pass  uninierrupt* 
ediy  through  the  whole  extent  of  the  mass,  aiod 
aflcrd  the  largest  variety  of  fuliated  fracture. 

b.  The  degree  «f  fierfeetitn  the  foUated  fnetvre. 
Thia  depends  on  the  ladrnf  with  which  the  folia 
are  separated  from  each  oUier  bjr  splitting  on  the 
lustre,  and  (he  smootboess  of  the  fracture  surface. 

Thus  it  IS 

m.  Highly  petfecl  or  aficcular  tftirndetn,  when  llie 
folia  are  perfectly  smooth,  and  specular  splen- 
dent* as  in  galeiuk  or  lead-glance,  yellow  bleadCf 
tnnsparent  calc«reotts*spar,  and  seleaite. 

fim  Pe^et /aSatedt  io  which  the  folia  are  pretty 
smooth  and  shining,  and  sometimes  splendent,  as 
in  niicii  and  ftUpar. 

<y.  Im/ier/ec(  Joliated,  when  the  folia  are  slightly 
uneven,  or  even  rough,  and  the  lustre  lower  than 
in  the  perfect  foliated,  as  in  (luor  spar,  and  be- 
ryl. 

Ctnteated  JoUatedt  when  tbe  folia  are  aenarated 
from  each  other  with  diScoky,  and  the  ibliatnd 

fracture  appeals  only  in  a  few  placM  of  tbofnc- 
ture  surface,  as  in  rock-crystal. 
C.  The  direction  of  the  folia. 

».  Straight  foliated,  as  in  selcnite  and  calcarMUs- 
spar. 

^  Curved  J6liatedt  which  ia  either 

i.  Sfiherleat  ettrved  JbSMdt  when  the  folia  are 
so  bent,  (hat  they  resemble  cither  whole  sphereti 
or  segments  of  spheres,  as  in  brown-spar  and 

mica. 

ii.  Undulating  curved  foliated,  when  the  folia  arc 
so  laid  over  each  other,  that  a  transverse  sec- 
tion gives  a  serpentine  line,  but  the  longitudi- 
nal one  a  ttraight  line^  aa  Li  mica. 
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-   Mi.  Jfloriform  /oHattd,  when  the  Tolia  are  variotts- 
■»t41l  Ij  curved,  aod  Uie  curTstures  are  arranged  in 
KopiforfD  mumtTt  m  io  galena  or  le«l-gl«iG«. 
i^mt,  tmietewmimste  cmv*d  fiiSatetU  wIhni  the  GriiA 
..'     are  irregularljr  or  iedetanninMelx  curved,  M 
in  iroD-mica  or  micaceous  iron-ore,  and  mica. 
4J.  The  ftotUion  qf  the  folia. 

m.  Common foUuted,  when  the  folia  extend  through* 
out  the  whole  mass,  and  cover  each  other  coin- 
pielely,  as  in  calcareous-»par,  aod  most  other 
minenU  with  a  foliated  fracture. 
^  Scaly  foliated,  wbAD  the  foUs  covcF  «Mh  other 
only  partiitlty  in  their  amuigemem,  eomewhat 
rtscniblliig  the  scales  on  a  fish.  It  isi  divided 
into  largt  ,  small,  and  fine  scaly  foliated,  and  oc> 
curs  in  mica, 

«.  The  a»/iect  &/  !/ic  tur/ate  (ff  tte folia.    The  foliated 
Iracturt:  IS  cither 

«.  SmMht  MS  in  calcareoui^pari  and  felspar  j  or 
Streaktdt  which  it  cither 

i.  Simftlif  ttreak  tds  and  In  the  direction  «f  tho 
Icnijth,  as  n\  common  horribletidc. 

ii.  VarlouMly  ttreaked,  as  in  iron-inica. 

iii.  Plumotrly  tireukcd,  as  in  mica, 
f.  The  fiattage  of  the  folia  or  cleavage 

TIm  cleavage  is  ttte  numbei-  of  determinate  di> 
Teclioos  in  which  a  mineral  exhibits  a  foliated  fnc* 
ture,  and  aceefdiiiK  Ui  wbi«h  it  can  be  apiit. 
It  is  distinguished 

According  Io  ifir  number  vf  '/.f  f  ?. 
i.  ijTii'/f,  when  it  splits  only  iii  one  iiiicdton,  as 
in  niira. 

iL  TW^o^  or  doublet  when  it  splits  in  two  di* 
.    . '  rectiona,  aa  in  felapAf)  hornblciide,  end  treoao- 
Hte. 

iS.  Threefold  or  iHftie,  when  It  aplht  io  tliree  di« 

rccuuiit>, -as  in  >  •\:  ..■■cr.W't.tft^  fOOlt'Mlti  Mid 

galena  or  le«i:  ^..imc 
ir.  Fourfold  or  (/uatlruftle,  when  it  splits  in  four 

directions,  as  in  fluor-spar,  specular  irou,  or 

iron-Rlance  and  beryl. 
r-  Obtf«Uf  when  it  aplita  id  six  different  direc- 
^     tians,  aa  in  blende  and  rock-crystal. 
]i.  According'  to  the  angle  under  vhich  the  eleavagea 
inirrtirci  each  other  i  and  these  exhibit  the  fol- 
l(jwnur  varieties. 

i.  In  the  twofold  cleavage,  the  two  folia  or  clea- 
\^^f.^  inter»ect  each  other  rectangularly,  as  in 
felspar  and  hyacinth  {  or  tibUgue  angularly^  aa 
Ib  hornbtende. 

ii.  In  the  threefold  eleavagft  tht  folia  iateraect 
each  other  rectangularly,  as  in  galena  or  lead* 
gliiiict- ;  chliqui-,  )tl  rt/uiiingidarly )  as  in  <  A- 
cartjuu^-.^iliar  and  &|>arry  tr<'nst<>iic;  obligxte  but 
unet/uiangularly,  as  in  hcavy-spsr;  and  partly 
rettangularly,  partly  obUgue-angulttrly^  aa  io  tc* 
i«iite. 

UL  Id  ifM/anafM dfavage,  all  the  cleavagea  are 
e^vhngKlgr  and  oiltque  angular,  as  m  Buor* 

s(>ar,  ii'on-^lanrr,  ..p(l  diamriiid  ;  or  Ihrer  clca- 
vaijt*  ar*  eyutangular  Miid  obligue'an^ulaT,  in 
a  common  axis,  and  are  nitcrstrti  d  liy  a  lourtl), 
which  is  horizontal  and  rectangular,  as  in  beryl, 
vr.  Id  tlie  tb^old  cleavag*^  all  the  cleavaKOs  meet 
VDdir  gfmat  oMffritr  miigieat  i"  rock-riyatal ; 
«r  durw  of  th«  dHmifw  tre  eqwangulwr  aod 


oblique'ttngulart  in  a  common  axis,  which  are 
obliquely  intersected  by  three  others,  which 
alao  intersect  the  axia  in  an  oblique  directioD* 
Esainpie»  Bleode. 

These  angles  of  the  varioua  cleavages  may 
alao  be  more  particularly  meaaured  by  meana 
of  the  goniometer. 
D.  Slaty  fraetttre.  Tliis  fracture,  like  the  foliated,  con- 
sistH  uf  plane-like  portions,  in  which  the  length  and 
breadth  are  nearly  alike,  but  in  which  the  thickness 
begim  to  be  diaeemible.   The  fracture-surface  is 
(oaeraHr  roiwh,  with  hut  little  luatre.  It  is  nearly 
allfed  to  the  foliated  fi^ctare,  hut  is  lets  perfect,  and 

never  occurs  in  re^ul;;;!^  rrysialliscd  minerals,  but 
always  in  tha;ic  which  ai  u  luuiul  in  large  masses,  or 
in  beds.  Minerals  with  this  fracture  are  generally 
opaque.  This  fracture  is  further  distinguished  ac- 
cordlDg  (o  iMciMeMt  dlrarJiMi  MKf<ff***ih  vni  tUmf 
rngt, 

4b  7fUekme»t, 
«.  Tftset  niaty,  a»  in  «lam«date,  ftiotf-eUit«»  and 

clinkstone. 

b.  Thin  tiatft  ft«  in  aett  «f  the  T«ried«a  «f  d^f* 

slate. 
i.  Direction. 

a.  AmMgrAf  ete^t  M  io  oommoo  daj-elate. 
h.  Curved  thtfff  which  b  eithert 

JMcfenriMfe  cmrwrf  «tai)r,  aaio  aon*  tmId* 
ties  of  Mttiminaiia  Riarl>alat«. 
bb.  Vnduhmg  turved  eWyi  aa  In  f  lonf  •inn* 

slate. 

C.  Perfection. 

a.  Perfect  aiatj/f  as  in  clay-state. 

b.  Imfierfttt  atat^  » in  Common  fllntf<alate. 

dm  Ciraval^r. 

a.  Hmtfie  cleavage,  which  it  the  tinat  miotf  fa 

clay-slaic. 

b.  Double  cleavage,  rare,  as  in  clay  alate. 

2.   H'/iere  nrveral  fracturrx  occur  at  the  tamt  Hmty  tMt 
relative  tituation  muat  be  obiervcd, 

A.  thu  tHthUhng  the  other. 

In  aoine  mineraia  there  occurt  a  double  fnctnriii 
in  which  the  one  fnetore  ia  larger  than  the  otter^ 
and  includes  it  ;  the  one,  the  larger  fracture,  is 
named  the  fracture  in  the  great;  the  other,  the 
lesser,  \hi:  fractuTc  in  the  tmall ;  thus,  whet-slate 
has  in  the  great  a  slaty  fractute,  but  in  the  smaU  a 
splintery  fracture. 

B.  One  traveraing  the  other. 

In  other  minenia,  whera  tbe  fracture  aim  i» 
double,  but  in  which  the  length  and  breadth  art 
different,  that  fracture  which  is  in  the  direction  of 
the  length  is  named  the  longitudinal  fracture}  the 
Other,  in  the  direc'ion  of  the  breadth,  the  tntne- 
ver»e  or  cro»»  fracture.  Thus,  in  topaz,  there  is  a 
COftchoidal  longitudinal  fracture,  and  a  foliated 
tfansverse  or  cross  fracture.  But  in  teasular  crjra* 
taht  where  the  lenotb  and  breadth  are  nearly  attkOf 
we  ase,  in  place  of  the  term  hugUvdtHat  freeture^ 
firincifiul  fraciure,  and  apply  it  tn  that  fracture 
wtiich  octuts  the  most  fre(|uent  in  hreakmg  a  mi- 
neral ;  the  other  fracture,  the  croti  fracture.  Thus 
in  blende,  the  principal  fracture  is  bli.>tcd,  with  a 
aixfold  cleavage ;  hut  the  cross  fracture  is  oen* 
clioidal ;  and  in  drawing  slate,  the  principal  ftnctivn 
is  tlaty,  aod  the  cioas  fracture  is  earthy. 
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Fngin«iiu  nc  tboM  Blitpea  wbieh  are  formed  when 

a  mineral  is  so  forcibly  struck  or  split,  that  masses  hav- 
ing burrounding  frattore  surfaces  are  separated  from  it. 
The  fraKii.ij:M'<  c  i.iilier  regular  or  irregular. 
1.  Regular  /ragmentt,  are  included  in  a  certain  num* 
ber  of  regular  pliOts,  thai  meet  under  detcrminaM 
•Dglei.  Thejr  occur  cnlj  in  tuch  mimtak  m  hawa 
R  foliated  fncture,  whh  eereml  cleavages.  Each 
desTB^c  in  these  regular  frisgTuent*,  forms  two  op- 
posite parallel  planc!i,  and  the  '^h.ipe  of  the  ft^g- 
tncnt  depends  on  the  number  of  tlicse  planes,  and 
the  magiuiude  of  the  angles  under  which  thejr  meet. 
MiiNimlt  with  a  twofold  clearage  do  not  afford 
pufoet  teeular  iragmeDta.  Tbe  foUowing  are  tlie 
▼arietiet  or  regular  fragmenta  s 

A.  Cubic,  which  occur  in  minerals;  possessing  a  rect- 
angular threefold  cleava^^e,  as  galena  or  lead-glance 
and  rock-salt. 

B.  Rhomboidal  or  oblique-angular,  which  occur  in 
mioeraU  having  a  threefold  cleavage,  as  calcareous- 
apar.  When  two  cleavages  intersect  each  other 
oibliquely,  and  ans  intersected  rectangularly  by  a 
third,  the  fragnenta  are  ebUque-aagular  u  om 
direction,  and  rectangular  to  anetber,  aa  in  felBper 
and  selciute.  In  calcareous-spar,  the  frapmcnts 
are  specular  on  every  side  ;  but  in  felspar,  owing 
to  the  imperfect  third  cleavage,  only  on  fouriideB. 

C.  TVafirzoidal.    Occur  in  foliated  coal. 

D.  Tetruhedral  or  three-tided  fiyramidal  and  octahe- 
dntt  ocGiir  in  mineraU  liaving  a  fourfold  cleavagOt 
in  which  the  fotie  meet  under  equal  angles,  as  in 
fluor  spar.  Three  and  »/r  Kidrd  /irinmatic  /rag- 
menu  occur  in  minerals  havii.j^  d  fourlold  cleavaj^c, 
in  which  three  of  the  cleavages  are  placed  uiKler 
equal  angles  around  a  common  axis,  and  are  rect* 
angularly  intersected  by  the  fourth,  as  Id  beryl. 

£.  J>9deeahgdral.  Fragmenta  of  thia  form  occur  in 
minerals  having  a  i^sfold  cleavage.  Samettmee 
three  of  the  cleavages  are  disposed  around  an  axis, 
and  arc  obliquely  intersected  with  other  three,  as 
in  blende ;  in  other  instances,  all  the  six  cleavages 
intersect  each  other  under  equal  hexagon  angles, 
and  terminate  in  an  apex»  forming  double  alr-Med 
tyramldtU  fiugmentat  as  in  rock^rjratal. 
a.  ttfnguiar  fn^nOt. 

These  have  no  regular  fornu  Thef  occur  in  mi- 
nerals with  a  single  cleavage,  and  In  all  the  varieties 
of  compact  fracture.  Tbe  foUowibg  are  tbe  difforent 
varieties : 

A.  Cuneiform,  in  which  the  breadth  and  thicliness 
are  ntucb  less  then  the  length,  and  graduallj  and 
regularif  dimimah  in  magnitude  from  one  end  to 
the  other.  It  occurs  in  minerals  poesessing  a  aco- 
piferm  radiated  fVacture,  as  Cornish  tin*orc,  red« 
hematite,  and  radiatcd  scolite. 

B.  S/ilintery,  in  \vhich  the  breadth  and  thickness  are 
less  considerable  than  the  length,  but  without  dimi- 
nution of  magnitude  from  one  extremity  to  the 
Other.  It  occurs  in  mlnerala  having  parallel  fibrous 
and  radiated  bactufe%  as  In  asbesius  and  bituminous 
wood. 

C.  Tnhhlnr,  In  which  the  breadth  and  lcnu;th  are 
moic  considerable  than  the  thickness,  and  the  mid* 
Ae  is  ftoqucDtlf  ttidter  than  tba  aidesi  wbieb  in* 


deod  are  sometimes  thia  and  alMrp.  It  occurs  in 
mineffals  with  a  single  cleavagSf  as  bugs,  also  bt 
slaty  ronwrala,  aa  clay-slate,  end  tbeve  b  occasion^ 

ally  a  tendency  to  it  HI  aynsnla  wltb  •  "rmrlwrfiia! 

fracture,  as  flint. 
D.    Indrtrrminate   ang-;:ar,    in    v-hich    the  length, 
breadth,  aiio  thickness  are  in  general  neartjr  aUkO) 
but  the  edges  differ  much  in  regard  to  fhsrpnfiWj 
which  gives  rise  to  the  foUowing  dtSlinctiailS. 

a.  Firry  tharfi -edged,  as  in  obmian  and  roek-oys* 
tal. 

b.  Shar/i'fdged,  as  in  comn;i;n  quarlz,  pitch-stone, 
and  j  spi-r. 

c.  Rather  tharp-edged,  as  in  basalt  and  limestone. 
4.  Baiher  bimnt*eagedy  aa  in  pumice  and  copper- 

nyiitea. 

t.  Bteitf .cdlirtA  aa  in  gypeum  and  atoatitai 

/.  Fcry  Kmm-edgei,  as  in  fiillsr^  asith  and  loaou 

IIL  Tu  AsraoT  or  ths  sisTnrar  osBoncnoBS. 

Distinct  Concretions  arc  those  portions  into  which 
certain  minerals  arc  naturally  divided,  and  which  can 
be  separated  fnim  one  another  without  breaking  through 
Ibe  aolid  or  frcab  part  of  tbe  auneral.  They  are  sepa> 
rated  from  one  another  by  nattiral  seams,  and  frequently 
lie  in  different  dirccti  ns.  When  they  are  very  much 
grown  logcilier,  the  naiuiai  seams  are  scarcely  visible; 
in  such  cases,  however,  they  can  be  distinguished  by 
their  different  positions  and  resplendent  lustre.  They 
have  been  confounded  with  crystals  and  fragments,  from 
both  of  which,  as  is  evident  from  the  preceding  defiai* 
tion,  they  are  completely  ^IPereot 

Here  we  have  to  considtr,  1.  The  thafie  cf  the  distinct 
eoneretiom.  3.  The  »%tiface  of  the  dutmet  eonerefions  j 
andi  3.  The  imttn  ^  tk*  dkltHtt  rantretkm, 

VIL  ne  MiKte  ^     ItkUmet  CmmvUmu. 

Dhidnei  oencreilene,  in  regard  to  abapoi  are  datin« 

guished  into  granular,  lamellar,  and  cobtKOUf- 
1.  Granular  dittinct  Concretions, 

When  the  concretions  arc  icssular,  or  have  tiieir 
length,  breadth  and  tliickness,  nearly  alike,  ibcy  are  said 
to  be  granular.  It  is  the  most  frequent  form  of  the  dis« 
tbict  concretion.  Thqr  are  distinguiahed  according  to 
iAafie  and  atofnifiid'e. 

A.  Ill  regard  \o  thafie,  they  are 

a.  Round  granular,  which  is  eitheK 

«  Spherical,  as  in  pea.stonc  and  roe-stone. 

/).  Lenticular,     in  red  granular  clay -iron  Stone. 

y.  Date-thafled,  which  is  of  a  longish  round  shape, 

as  in  quarts  rock  near  CoUen  in  Banffshire,  and 

at  Prieborn  in  Sileais. 

b.  ^ngulo-granutar,  which  is  either, 

«  Common  angulo-granular,  as  in  galena  or  lead* 
^hi:  (  t  ,  uii   1-  *  1  ' )  1  <  i|ucnt. 

jS.  Longuh  angulo-grunuiar,  as  in  red  hematite  and 
zeolite. 

B.  In  regard  to  magnitude,  into 

o.  Lmgr  gManlar,  in  which  the  die  exceeds  that  of 
a  Iwsel-outtas  in  galena  or  iead>glanceybleadetand 
xeolite. 

4.  Coarte  granular,  in  which  the  size  varies  from  the 
size  of  a  hazcl-uut  to  that  of  a  pea,  as  in  galena  or 
kad-gtanc^  bleode,  miot,  and  pas'StaM. 
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r.  Smaa  gnmulttr,  in  vWeh  th«  mm  vifim  from  that 
ol  a  pea  lo  that  of  a  tnillet-sccd,  as  in  gslena  or 
lead-giance,  pea-stone^  roe-stone,  and  black  blende. 
1.  Lamellar  diattnet  Coneretioni. 

la  (be  lamellar  dttUnct  concretioDs,  the  kngtb  and 
breadth  are  aeatlf  attket  Mid  laare  oonaiilefaUe  than  the 
tUckneaa.  Thqr  oeeiir  firaqucBtlf*  but  twt  ao^an  •» 
tbe  grairalar  eoncfctioaa. 
They  are  diadagaiaM  in  rtgavd  to  Untttm  and 

tkickneta. 

A.  In  regard  to  direction,  tlicy  arc 

a.  Stntgkt  iamuiiar,  wbicb  ia  eitberi 
0,  ffuue  tmfgiUt  «a  in  atraiglit  temallar  baavjr- 
•par»  or 

FcrtiJtmttoH'mke  detit,  aa  In  anetiifat. 

i.  Curved  lamellar,  which  is  either, 

m.  Indeterminate  curved  lamellar^  wh^  it  is  not 
curved  in  any  parlicuhir  dlfaflliMlf  aa  10  apacultr 
iron-ore  or  iron-glance. 

^  Reni^rm  curved  lamellar,  as  lit  f«4  and  iMrowil 
heinuiiei  aod  native  aracnic. 

y.  (^metmtrttui  twrptd  ImteUar,  wben  thef  are  dis* 
posed  around  a  centra!  point.  It  is  divided  into 
tftherical,  as  in  calccduny  au^S  basalt,  and  cmieal, 
as  in  calc-sinter  and  lirowo  hCinBlltn> 

B.  In  ret^ard  to  t/iicknctt,  into 

«U  Fery  t/uck  lamellar,  when  the  coocretions  are  up- 
warda  of  balf  an  Inch  thickt  as  in  amethjpati  and 
galena  or  lead-glance. 

Th:r!-  lamrdar,    when  'hv.  thickneaa  varfaa  fiov 

hait  an  uich  to  a  quarter  ui  an  itKh. 
c.  Thin  lamellar,  when  the  tbickncsa  varies  from  a 

quarter  of  an  inch  to  a  line,  as  in  atraigbt  lamellar 

hcavy-«par  and  calcedony. 
4,  Fertf  ikim  tameUatt  from  that  of  a  line,  or  the  ene* 

twelfth  of  a  line,  to  the  amallest  thlekneaa  TMble 

to  the  naked  eye,  as  in  strni^ht  lamellar  heavy- 

•par,  native  arsenic,  and  specular  iron-ore  or  iron- 

j;lancc. 

S,  ColHmnar  or  Pritmatic  dittinct  Concretiont. 

In  the  Golnmnar  concretions,  the  breadth  and  thick- 
B«ia  ave  iocomaidarBblo  to  covpariion  of  the  length. 

They  are  diatinguiahed  In  regard  to  ctervften,  iMct* 
(re«<,  tfiafif,  and  flo$ition. 

A.  In  t  cjjarU  to  direction,  they  ore, 

a.  Straight  ciliiaiiMr,  aa  in  aeborl  and  eatenvaona- 
spar. 

6.  Curved  columnar,  as  In  coiunmr  daf  imrBtaBt. 

B.  In  regard  to  tUekntMt  they  are 

4.  r«ry  tUek  tolumnmrt  when  the  thieluMaa  exceeda 

half  an  inch,  as  in  amethyst  and  prase. 
6.  Thick  columnar,  from  half  an  inch  to  a  quarter  of 

an  inch,  as  in  quanz  and  calcareous-spar, 
r.  TMn  columnar,  from  half  an  inch  to  the  twelfth  of 

an  inch,  as  in  colunanar  clay  iron-stone  and  schorl. 
4,  Vtru  Mm  (^tmtuctt  when  it  does  not  exceed  the 

twelfth  of  a  line,  aa  in  acbori   When  the  concie* 

tions  become  very  minute,  k  tfanatdoo  k  feroMd 

into  the  fibrous  fracture. 
C  In  regard  to  a/ia/  c,  they  arc, 

a.  Perfect  columnar,  when  the  length  is  ccnsidcrable, 

and  the  tbirknesa  uniform  from  one  end  to  the 

other,  aa  in  calcanooa-apar  and  achorl. 
^  in4tifftet  ettumuis  when  the  concretlona  are  in 

general  shor*,  and  »ometime«  tliick  in  the  middle, 
.    sometimes  at  the  extremities,  as  in  amethyst  and 


apecnlar  iroo-ore  or  iron-glance.  It  passes  into 
granular. 

e,  Cuneiform  columnar,  when  the  concretions  become 

gradually  narrower  towards  OD*  OxttWBity^  aa  in 

calcareous-apar  aod  quarts. 
d,  Htf^iaftti  ceAnmer,  whan  the  coitimmir  eoaera- 

'tions  are  compreesed,  aa  in  if^ular  ifoa>oreor 

iron-glancc.    It  passes  into  radiated. 
D.  According  lo  the  /lotithn,  tbajyam 

a.  ParalUl,  as  in  amethyst. 

b.  Diverging,  as  in  schorl. 

c.  PromUcuous,  as  io  calcareous-spar  and  araenical- 
pfrilea. 

It  way  be  ramarlted,  that  wlien  the  concretiona  oc- 
car  very  much  on  the  great  scale,  as  is  the  case  in 

rocks  of  the  trap  formation,  a  hlij^ht  alteration  of  terms 
is  uaed.  1  has,  in  place  of  granular,  we  say  maaaive, 
tabular  for  ^MMltarv  and  alwaya  tiae  nttmmar,  never 

pntmatic. 

in  v  cral  minerals,  two  varieties  of  dialinct  eonere- 
tiona,  or  different  aiaea  of  the  aame  variant  necnr  toge- 
ther, either  the  eoe  Ineludiog  tlie  other,  or  the  one  tra- 

vrrsir.c:  t'r-  nihcr.  Thus  some  varieties  of  schorl  arc 
coiitposea  ot  large  granular  concretions,  and  these,  a^ain, 
are  formed  of  prismatic  concretions;  some  varieties  of 
straight  lamellar  heavy*spar,  are  compoaed  of  large 
granular  concretions,  and  these,  agldn,  of  thin  and 
atraight  baaellar  coaeratkNiai  and  peaateoe  eBtorda  ano 


ther  example  of  the  same  hind  of  fltractiire,  It  heing 

composed  of  round  p;r^r,i;lr,r  rnnrrctions,  and  each  W 
these  of  concentric  curved  lameilar  concretions. 

In  other  minerals  we  observe  different  kinds  of  dis- 
tinct concretiona  intersecting  each  other,  as  in  ame- 
tbyat,  where  ctirvad  lamellar  concretions  intersect 
pnaamtic  cooeretions,  and  in  red  and  brown  hemaUte, 
ivhMo  sranuiar  caneretkna  are  iDteraneted  fay  lamellar 
conerationa. 


Distinct  cwicratieDa  eniiBik  the  fiillowing  vwietie*  oT 

surface. 

'i.s:.  ',  as  in  hematite  aod  heavy-apar|  rmiifi,  aain 
clay  irotistunei  streuAcd,  which  is  either  lMij4/ti^a% 
streaked,  as  in  schorl,  obliguely  streaked,  as  in  calca- 
rcout-»per,  or  trtuumtraely  atreaked,  aa  In  amethyat; 
WMVot,  aa  in  brown  Ueode. 

IS.      Lmtm  ^ike  JMUhtcr  CtmtmUm, 

Itia  dMwnined  to  Ihn  laiiK  auuMMr  m  the  extrnnd 
ttiatM. 

V.  TIM  OBKBEAL  AaPBOT. 

Under  this  head  we  include  those  character*  for  the 
aight  which  are  observed  in  minerals  in  general.  Theae 
ara^  tb«  TVwiiittamwy,  the  Stnatt  and  the  goittv* 

%.  7%e  ZVwuylamiey. 

This  character  presents  the  five  following  degrees: 
1.  When  a  mineral,  cither  in  tt>ick  or  thin  pieces,  al- 
lows the  rays  of  light  to  pass  through  it  so  completely 
that  we  can  clearly  diatinguiah  objecu  placed  behind 
It,  it  is  iidd  to  be  tfansparent.  It  it  either  Hmftty 
trantifiarcnt,  that  is,  when  the  body  seen  thruu^»h  it 
appears  single,  as  in  mica  and  aeieoiic ;  or  du/tlicatmg, 
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wImo  the  hodf  teen  thrangh  It  appewt  doiiMe»  a«  in 
ealetreoas'iptr. 

TiM  di<t*iic«  of  ttie  two  imagct  it  in  proportion  to 
the  thickness  of  the  •pedmem,  and  is  very  incon- 
siderable in  thin  pieces.  The  duplicating  property, 
or  doviblc  rt fractini;  power  of  calcareous  spar,  is  ob- 
served by  looking  (hrout^h  two  parallel  planes;  but 
in  some  other  minerals  it  is  obserrcd  by  looking 
through  two  plaoet  oMiqoeljr  inclined  on  each  other. 

S.  Semi  uvitfiarentt  irlieo  obj«el«  cni  be  diacemcd  onlr 
thronsh  •  thin  piece,  and  then  always  appear  as  if 
seen  through  a  cluud.  It  is  the  least  frequent  variety 
of  thi-s  character,  and  occurs  most  frequently  in 
siliceous  iniiicruls.  Examples,  calcedony,  common 
and  precious  op;>l,  and  carnelian. 

S.  lYantiueeni.  When  the  rays  of  light  penetrate  into 
tlie  Btiaerel  and  illaminate  it,  but  objects  cannot  be 
Obeerved  cMer  tlmwi^h  thick  or  thin  pieces,  it  is 
said  to  be  tranalucem.  Examples,  pitchntone,  quartz, 
{^rii'.ulir  litntsioiic,  tivI  ma-isivc  Ihiar  sp:ir. 

4.  TrantlucrnC  on  the  edgrs.  When  Iik'I'I  siiines  through 
lia  li.iiu.c-sl  til^.;s  .iiKl  1  oniLTs,  or  when  the  eitv^us  are 
illinnriiiied  in  the  same  degree  as  the  whole  mineral 
in  tlic  immediairly  preceding  variety  of  transparency, 
it  ia  said  to  be  tranalucem  on  tbc  edgei.  £sample>i 
homatime,  heliotrope,  and  eompaet  limeetone. 

5.  Ofutqur.  W?ifii  cvi-n  nn  ■he  thiiincst  cds^fs  of  a  Ttli- 
ncral  nu  light  shmcii  UiruugU,  it  is  said  to  be  opaque, 
■a  in  shalh  and  coal. 

XI.  Tke  Ofi^e$cmce. 

Some  minerals,  when  held  in  particular  directions, 
reflect  front  vn^e  apota  in  their  interior  a  coloured 
•bining  losirC}  and  thu  ia  what  ia  vndiaratood  bf  opalaa* 

cencc. 

It  is  distinguished  into 

A.  Common  or  timfile  oflaletemc  ■ ,  when  the  lustre  ap- 
pears massive,  in  undivided  rays,  as  in  cat's-eyc,  and 
chry  so  beryl. 

B.  SteOaiar  ejtalracenee,  when  the  luatre  appeara  in  aiv 
raTa,  or  in  the  fbrni  of  a  atar,  aa  in  tlw  varietf  of 

aappbire,  named  from  that  circumstance  »tar  taftfikire. 
Ttaia  phenomenon  occurs  principally  in  translucent 
iDtnerala. 

XII.  Tkf  ^rtak. 

By  the  streak,  we  un  it  I  iiLin;!  the  appearance  which 
minerals  exhibit  when  hi.;attlicd  or  ruhbt  d  with  a  liard 
body,  as  a  knife  or  steel.  In  some  instcmccs  ihc  colour 
of  the  mberal  la  changed;  iu  others  ibc  lustre,  and  fre- 
quentljr  neither  colour  nor  loatra  are  altered. 

The  a<rM*t 

c.  fn  rtgard  /•  reloiir,  la  either 

SimUar  to  that  of  the  minenly  aa  in  chalk  and 

imijiictic  iron5.tonc;  or 

/I.  DUaimihr,  a:,  in  specular  iron  ore  or  iron-glancc, 
which  lias  a  sieel-fM  cy  colour,  but  affords  a  cher- 
i-y.rcd  streak;  wollrani,  which  has  a  greyish 
black  coh)ur«  but  a  bmwoiah  red  atrealt }  and  red 
orpiment,  which  haa  an  aorots  red  eolotiri  but 
afTonb   n  ^rjnge-yellow  streak. 

In  regard  to  iusire^  it  remains 

«  Unchanged,  as  in  ch?1k. 

jS.  It  increated  in  intentity,  or  a  thining  or  gluten- 
ttg  iuttre  afifiean  in  mineral*  that  otherwite  have 
ntm.  Tbua  ateatite,  which  ia  aeoietinea  fJAm* 


mering,  becomes  shining  in  the  streak  ;  and  pot- 
ter's clay,  fuller's  earth,  and  black  aud  brown 
cobalt  ochres,  which  have  no  lustre,"  MiefconilB 
giiatening  or  shining  in  the  atreek.  '  -  - - 
c.  &  dfenMMrtf  ia  iMfciulty,  or  4M)§vf ifaenvjfMf. 
Thus,  gver  amiaMMjr-ero  leaea  Ita  lirairo  fn  tha. 
atreak. 

Xlil.  T/te  HoUtng  or  Colouring. 

When  a  mineftl  tahoi  between  the  fingcn,  or  diawn 
across  another  body,  leavea  aooMi  pertlelea,  or  a  tnec^ 

it  is  said  to  »ott  or  eototir. 

It  is  a  chLirjrler  which  occurs  but  In  few  minerals, 
and  only  in  those  which  are  soft  and  very  soft.  Mine- 
rals are  said  to 

I.  Soil,  either 

A.  Strongh/,  aa  chalk,  drawing-ilato,  and  toddle. 

B.  SagMft  aa  graphite  ^  or 
t.  Do  not  mit,  aa  tnolybdena. 

3.  ft'ritt,  u>  rh-Aik.  graphite,  reddle,  moljbdena,  and 

blai  k  chalk  or  <!rawii))^-sljle. 
Having  t>ow  explained  tin  External  Characters  which 
aie  observable  by  the  sight,  we  proceed  to  deacrilw 
those  which  are  made  kOOWQ  to  tt>  bf  the  aOMea  of 
Toucb  and  Heariac* 

V.  caAnAOTcna  ron  rtn.  tovoh. 

Here  we  have  to  observe,  the  Hardness,  the  Tena- 
city, the  Frangibility,  the  Flexibility,  the  Adheaion  to 
the  Tongna,  the  Uoetnoaltjr,  the  Coldoeaa,  and  the 
Weighu 

XIV.  neMMmnt* 

The  degrees  arc 

1.  Hard.  When  a  mineral  either  does  not  yield  to 
the  knife,  or  is  very  slightly  affected  by  it,  but 
affords  sparks  with  steel,  it  is  said  to  be  hard.  Xk 
ia  further  lUatinguiahed  according  aa  it  ia  more  or 
leaa  affected  by  the  flle. 

A.  Jte*i»ling  the  Ji!e,  or  fiard  in  the  higheit  degree, 
when  it  docs  not  yit  Id  to  the  file,  but  rather  acts 
on  it.  as  iliainniid,  s.ippliire,  .itirl  emery. 

B.  Yielding  tligAtly  to  the  Jilt,  and  very  tUghtly  to  the 
kajftf  or  Hrd  §h  a  kigh  degrte^  aa  in  garnet,  flinty 
quartz  and  calccdnny. 

C.  Yielding  readily  to  thejite,  but  with  difficulty  to  tkt 
ln[fr,    r  f.ard,  aa  porceialo-jaaper,  iroD«pjrltea| 

aiiCl  Iclspar. 

2.  Semihard.  When  a  mineral  gives  no  sparks  with 
ateel,  and  yields  more  readily  to  the  knife  than  the 
preccdbg.  It  ia  aaid  to  be  aemiliardl,  aa  llgor-apart 
and  grey  copper. 

S.  Soft.  When  a  mineral  ia  eaaily  cut  by  the  knife, 
bill  dors  not  yield  to  the  nail  of  tlic  finger,  it  is  said 
to  be  soft,  as  calcarcous  ipar,  heavy-spar,  serpentine, 
and  (galena  or  lead-glance. 

4.  i'ery  tqft.  A  mineral  ia  said  to  be  very  soft,  when 
it  yields  eadly  to  the  knife,  and  also  to  the  nail  of 
the  finger,  aa  ^penm,  ateatite,  and  chalk. 

In  oer  dcacttptiooB  of  minenia.  It  ia  uaefnl  to  men- 
tion their  relative  hardness,  which  is  ascertained  bf 
tryint^  which  will  scratch  the  other,  by  drawing  JjfT^ 
sharp  cil(;e  or  atigle  of  one  on  the  flat  surface  oB??T 
other,  h  is,  however,  of  consequence  to  know,  th,., . 
crysialHacd  miflOrala,  Uw  aolid  angles  and  edges  of  \^ 
primitive  fbma  are  very  aaanMy  harder  than  the  ^ 
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gics  and  edges  of  the  derirative  formst  or  than  the  an- 
gles and  edges  produced  by  fracture,  eitlier  of  crystals 
or  of  ma&aivc  varieties  uf  the  same  species.  This  fact 
has  been  long  known  to  diamond  cuiicrs,  who  always 
carefully  distinguish  between  the  hard  and  aoft  points 
of  this  gem,  thai  is,  between  the  solid  angles  belong- 
ing to  the  primitive  octoiiedron,  and  those  belonging 
to  any  of  the  modifications;  the  latter  being  easily 
Worn  down  by  cutting  and  rubbing  them  with  the  for- 
mci*.  liauy,  in  determining  the  relative  hardness, 
uses  plates  of  calcareous-spur,  glass,  and  quartz;  but 
as  it  would  be  advuntageous  to  have  a  more  complete 
series  of  minerals  for  ascertaining  these  relative  de- 
grees of  hardness,  I  insert  the  following  Table  of  Mi- 
nerals, arranged  according  to  their  hardness,  the  fiist 
being  the  hardest,  ihc  last  the  softest.  Wc  would  re- 
commend to  mineralogists  to  provide  themselves  with 
polished  pieces  of  these,  and  arrange  them  in  a  frame 
lor  use. 

The  following  arc  the  different  degrees  of  hardness. 

1.  Expresses  the  hardness  of  Talc. 
3.  Gypsum. 

3.  •      ■-  -      Calcareous  spar. 

4.  '  Fluor-spar. 

5.  Apatite. 

6.  Ft  I  spar. 

7.  Quarts. 

8.  Topaz. 

9.  Corundum. 
10.  Diamond. 

Thus,  if  the  hardness  of  a  mineral  is  marked  7,  it 
shows  that  it  is  equal  to  that  of  quartz.  If  the  hardness 
is  marked  7  S,  it  intimates  that  it  is  iniermcdiatc  be- 
tween I  hat  of  quariz  and  the  next  number,  8,  or  topaz. 
By  using  still  smaller  numbers,  more  minute  degrees  of 
hardii'  ss  might  be  expressed. 

Obtervationi.  In  examining  the  hardness  of  mine- 
rals, we  n<usi  be  careful  to  attend  to  the  following  cir- 
cumstances: 

1.  Not  to  confound  the  real  hardness  of  the  mineral 
irith  accidental  hardness;  which  lattei  is  caused  by  the 
mixture  of  liard  parts  in  soft  minerals,  and  soft  parts  in 
hard  miner.ils. 

3.  When  minerals  are  composed  of  distinct  concre- 
tions, which  are  not  very  closely  joined  together,  we 
BDUst  not  give  the  hardness  of  the  aggregate  for  that  of 
the  mineral,  because  the  hardness  in  such  cases  must 
be  taken  from  that  of  tlie  individual  concretions. 

3.  And  we  must  be  careful  that  the  mincrul  whose 
hardness  we  wish  to  ascertain,  is  not  in  a  state  of  de- 
composition. 

XIV.  The  Tenacity. 

By  tenacity  is  ai>derstood  the  relative  mobility  or  the 
different  degrees  of  cohesion  of  the  particles  of  mine, 
rals.  There  is  a  series  from  the  coherent  and  com- 
pletely immoveable,  to  the  coherent  and  moderately 
moveable,  which  latter  is  expressed  hy  malleability,  and 
is  the  greatest  degree  of  the  mobility  of  the  particles 
observed  among  solid  minerals.    This  scries  continues 


through  diflerent  kinds  of  fluid  minerals,  and  the  great- 
est degree  ol  the  mobility  of  the  particles  is  found  iu 
rock  oil.    The  degrees  of  tenacity  arc, 

I.  Brittle,  A  mineral  is  said  to  be  brittle,  when,  on 
cutting  It  with  a  knife,  it  emits  a  grating  noise,  and  the 
particles  fly  away  in  the  form  of  dust,  and  leave  a  rough 
surface,  which  has  in  general  less  lustre  than  the  frac- 
ture. In  this  degree  of  tenacity,  the  particles  are  com- 
pletely immoveable.  All  hard,  and  tlie  greater  number 
uf  semihard  minerals  are  brittle.  Examples,  quartz, 
heavy-spar,  and  grey  copper. 

3.  SectUe  or  mtld.  On  cutting  minerals  possessing 
this  degree  of  tenacity,  the  particles  lose  their  connec- 
tion in  a  considerable  degree,  but  this  takes  place  with- 
out noise.  The  panicles  are  coarser  than  in  the  brittle 
variety,  and  do  not  fly  off,  but  remain  on  the  knife. 
The  lustre  is  increased  on  the  streak.  This  degree  of 
tenacity  occurs  in  most  of  the  soft  and  very  soft  niiiie- 
rals;  and  the  only  semihard  mineral  with  this  character 
is  native  arsenic.  Examples,  galena  or  lead-glance, 
copper-glance,  graphite,  and  molybdena. 

3.  Ductile.  Minerals  possessing  this  degree  of  tena- 
city can  he  cut  into  slices  with  a  knife,  and  extended 
under  the  hammer.  Tlie  particles  are  more  or  less 
moveable  among  themselves,  without  losing  their  con- 
ncciiun.  Examples,  native  gold,  native  sUveri  and  Da- 
tive iron. 

XV.  The  Frangimty. 

By  frangibility  is  understood  the  resistance  whicli 
minerals  oppuse  when  we  aiiempt  to  break  them  into 
pieces  or  fragments.  It  must  not  be  confounded  with 
hardness.  Quariz  is  hard,  and  horni.>lende  comparatively 
soft,  yet  the  latter  is  much  more  difficultly  frangible 
than  the  former.  The  decrees  ol  frank^ibilily  are  the 
following }  I  Fery  difficultly  frangible,  as  in  native 
malleable  metals,  in  siiver-glance.  oi  vitreous  silver,  and 
fine  granular  hornblende.  3  Difficultly  frangible,  as 
horiistone  and  quartz.  3  ^Vor  fiarttcularly  difficultly 
frangible,  or  rather  easily  frangible,  4S  flint,  calctduny, 
and  copper-pyrites.  4.  Eatily  frangible,  us  opal,  cal- 
careuus-spar,  and  fluor-spai.  5.  Very  eatily  frangible, 
as  straight  lamellar  heavy  spar,  galena,  or  lead-glance, 
and  slate  coal.f 

XVI.  The  FlexibUUy. 

This  term  expresses  the  property  possessed  by  some 
minerals  of  bending  without  breaking.  Flexible  mine- 
rals are  either  elattical  flexible,  that  is,  if  when  bent 
they  spring  back  .lunln  into  their  former  direction,  as 
mica ;  or  common  flexible,  when  they  cin  be  bent  in 
diflcrcnt  directions  without  breaking,  and  remain  in 
the  direction  in  which  they  have  been  bent,  as  mo- 
lybdena, gypsum,  talc,  asbestus,  and  all  malleable  mi- 
nerals. 

XVII.  The  Adhetion  to  the  Tongue. 

This  character  occurs  only  in  such  minerals  as  pos- 
sess the  property  of  absorbing  moisture,  which  causes 
them  to  adhere  to  the  tongue.  It  occurs  principally  in 
soft  and  very  soft  minerals;  it  is  not  known  in  hard 


*  Vid.  Btuckmann'*  Abhandlunff  von  Edeltteinen,  4ter  Aufl.  a.  38.  h.  29.  Mohs  uber  Hauy^s  Meionite,  in  Von  Moll's  Efennenden 
^.;r  B«rg  and  Hiittenkunde  Stcn  Bsndei,  Iste  Lief,  t.  3.    Aiken's  Manual,  p.  5. 

j  Some  earthy  ininersU,  such  lu  beryl,  flint,  and  opal,  when  first  extructedfrom  their  native  repositoties,  are  more  difficultly  fran- 
gibl't:  than  after  thc^'  have  been  exposed  for  some  time  to  the  influence  of  tlie  atmosphere,  owingf  ti>  their  containing  in  these  situations 
a.Lontiderable  portion  of  water,  which,  being  a  nearly  incompressible  fluid,  renders  the  mineral  more  diflicuUly  frangible  than  it  is 
t|\er  expouiire  lo  the  atmosphere,  when  the  water  has  escaped,  and  the  pores  it  occupied  become  filled  with  air,  which  is  a  hi^ly 
cctmprcMible  substance.— FM*  Aikin,  p.  9. 
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wlotnls,  and  there  is  bat  OM  inst»nce  of  its  occurrence 
Id  Mmiterd  inu)er«lt,  ibat  i%  io  liie  variety  of  lemiopul 
calted  critAft  mundl.   The  degrte*  of  adhcrion  are, 

atrongly  adhttive,  as  meerschaum,  and  OCUlus  mundi ; 
prrittf  tiTongly  adhe&ive,  as  bole,  snd  potter'tcfaiy  \fetbbf 
ad/jo/wr,  at  porcclaiti-carth,  chalk,  and  tripoli;  Md  WOt 
at  all  adfietive,  a»  (]uarlz  and  «tcaiiic. 

XVlll.  r/,e  Unctuoaity. 

Some  minerals  fed  ip-ca^y^  oihera  meagre  i  and  io  or- 
der to  distingukh  the  dilU  imt  degrees  of  i^arinettytJM 
fbUowiDf(  distbictioni  are  employed. 

1.  Very  grtau^^  as  talc  and  graphite. 

%.  6nsa«tr,  as  steatite  aiid  fullcr'a  sarth. 

S.  Hathrr  greanyt  as  ubMtttt  Mid  poUahod  Mrpen- 
tine. 

4.  iMragrc,  as  cobalt. 

The  greasy  and  very  greasy  minerals  are  gerierally 
very  sott  and  sectile,  and  become  shining  in  the  streak. 
Mica  feels  smooth,  bat  aot  greaay ;  porcebia  earth  fiMis 
aoft  and  finCt  but  not  (greasy. 

XIX,  The  Coldnct: 

WhendiffanNit  kinda  of  mineralai  »U  having  aqvalij 
amooth  attrfaoM>  are  oxpoaed  for  some  dme  to  the  aamo 

temperature,  arc  find  by  feeling  them  that  they  possess 
dificrent  deforces  of  cold.  To  use  this  character  with 
precisiiji.  mu  h  practice  is  required;  but  those  who 
have  accustomed  themselves  to  it  are  abie,  by  the  naere 
feel,  to  distinguish  aerpenlilWt  gypstttn,  porphyry^ 
baater,  aga(e«  kc  from  mm  Mioihai^  and  can  alto  di^ 
ttogokh  craMAl  flran  trao  gema.  It  !•»  hofwoMri  prin* 
dpaUf  naed  in  detenohdnc  poliM  apecMMB  ~ 
diflbrent  degreea  meatioaed  are* 

1 .  Verxj  cold.  Exampleii  the  predoto  atohMi  i 

and  a^^alc. 

2.  Cold.    Examples,  Polished  marble  or  limestooe. 
9.  Prttty  CPU.  Esamplosj  Serpentine}  and  gypaum  or 

Examples,  Conl  and  nnber. 

XX.  The  Weight. 

The  degrees  of  the  gravity  of  mioeialsi  according  to 
Werner,  are  the  following  t 

1.  Swimming,  j  ;  „  ; f  rrnaiant,  wliich  Comprehends  all 
minci.LK  thai  swun  on  v^alcr,  snd  io  which  the 
specific  gravity  is  under  1000,  water  —  1000. 
Examples,  Mineral  oil,  mountain  cork,  and  mineral 
agaric. 

a.  .LiglUt  in  which  the  specific  gravity  variea  from 
lOOO'  to  9000.    Examples,  Amber,  sulphur,  and 

h)  ,.:k  ou!. 

3.  .\''-!  /:u'  uaii^rh,  /:r;:v^,  uf  ral/irT  hettVjff  io  Which 

thf  siiif  it.f  ^;:\iv:i\  varies  from  2000  to  4000*  Ex« 
amples,  (Quartz,  flint,  utui  calcedooy. 

4>  HmffiUom  40oo  to  60oo.  Exan^plea»IIenvy<«par, 
«oppor^ritesi«nd  iroo'Pjvritci. 
9,  Vitemnmenly  Aeavy,  all  mfnerats  having  a  spedfie 

gravity  above  6000.  Examples,  Native  metals,  as 
gold,  silver,  Sic.-,  oreM,  as  galena  or  lead-glance, 
tinstone,  Sec. 

The  first  and  second  degrees,  which  comprehend  the 
twimming  and  light  minerals,  contain  all  the  inflammable 
minerals  i  the  third,  with  a  few  exceptions,  all  the  earthy 
atawnltj  the  fimrtb,  the  greater  ptunber  of  meUliiTeroiu 


netala  and  ■  ftw 


4i  Artfcr  tatd. 


compounde ; 
oresfkc. 

The  preObdlog  detemiaatkHss  aoawer  vary  well  ktt 

the  general  descriptions  of  species;  but  it  renders  them 
more  compli  le,  when  we  ascertain  the  specific  gravity 
by  iiii.  JII4  of  the  hydrostatic  balance.  Sec  the  article 
H  v  oMooyHAMioa,  W  the  mode  of  conducting  this  expert* 


VI.  oAabaotsm  vok  t«s  ■Bauva. 


XXI.  n* 

The  dmrent  liinda  of  sound  that  occur  in  the  mineral 

kingdom  are  the  following:  l  .1  ringmg  a'jund,  which 
is  a  clear  sound,  as  thai  ul  njiive  ur»ciiic,  sclcnite,  and 
rock  crystal.  Specimens  U)  possess  this  property  in  (uU 
perfection,  should  nave  one  or  two  dimensions,  as  iengtti 
and  breadth,  greater  thao  the  thickness:  3.  A  gratii^ 
atuMdM  which  IS  a  very  weak  rongb  aaand,  reaemt»ling 
that  omitted  liy  dry  ^vood,  or  fresh  burnt  clay  when  rob- 
bed, and  is  produced  wlu  n  the  fini;cr  is  drawn  across 
certain  minerals,  as  innunt.un  curK  and  mealy  zeolite: 
3.  frrB*t'i^  *  jr<rj</,  wliicii  is  a  hjrbh  sharp  ^oiiiid,  aa  thet 
of  natural  amalgam,  wbcu  pressed  by  the  finger. 

VIL    CHAKACTBU  ttUt  IHS  SKBLL. 

or  this  we  can  give  no  definition,  and  shall  therefore 
illustrate  it  by  the  minerals  in  which  it  occurs. 
It  is  observed,  cither  when 
1.  Sftontaneoutiy  emitted,  to  which  case  it  is 

a.  Btiuminouty  as  ndnonl  oil  and  mineral  piteb. 

A.  Fatiuijf  tii(|IAiHV*iM»  M  natural  sulphur. 

r.  FaUUtf  Mrnr,  aa  radiated  grey  antimony. 
1.  jt/ter  breathing  on  it,  in  which  a  clayry-like  Miefl^ 

as  in  hornblende  and  chlorite,  is  produced. 
3.  Excited  by  friction. 

a.  Urinous,  in  stinkstooe. 

b.  5ti//kAi<rroKat  in  Iron  pyrites. 

t.  Q«rHck4H[et  or  tmeniaUt  m  nadvo  anenic  and 

ancaic  pyritea* 
4»  JCaij/lymiNMlirtin  quirtntnd  nek  cryatil. 

VIII.  oNAiuoma  to*  rum  Taan. 


This  character  occurs  principally  in  the 
for  which  it  is  highly  characteriatic. 
The  varietkta  of  it  are, 
1.  lotfr,  common  eaic 

9.  Sweetith  attringent,  nature!  alum  and  rock  butter. 

3.  Stf/fitic,  blue  and  (jiecn  vittiol. 

4.  Sahly  bitter,  natural  Epsom  salt. 

5.  Salily  cooling,  nhrc. 
0.  MtaOnet  natural  soda. 

7.  IMmwff  nntttral  ael<«amioi^ee. 

11.  PARTICULAR  GENERIC  EXTERNAL  CHA- 
RACTERS OF  FRIABLE  MINERALS. 


The  external  characters  of  friable  minerals  form  a  par-  , 
ticular  Section  in  the  System,  bccauae  tliaiy  exhibit  vaV' 
rietiea  and  kinda  that  do  not  occur  in  lotid  minerals,  an^ 
many  of  the  characters  of  aolid  mioetelib  each  aa  fr^> 
ture,  distinct  concretions,  streak,  hlTllnniej  Wd  ftlOga* 
iMiityi  and  otbcrsi  are  wanting.  . 
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In  friable  minerals  iliere  art-  hui  few  eat«riMl  tbaitCS. 

The  five  following  kinds  aic  all  Uiat  hate  lieen  hllherto 

descnbt-cl  by  iuiurili>t5i. 

'   1.  A6i4*ive,  as  in  porcelain  earth,  and  scaly  red  and 
lyrown  iron  ores. 

S.  DktmhMted,  m  in  flarthy  tsure  copper,  and  blae 
iron  eanb. 

3.  TMnly  coaling  or  bicruating.  It  is  nUOgOOl  tO 
the  form  in  membranes.  Examples,  Copper^bltck,  or 
black  oxide  of  copiicr. 

4.  Sfiumou:  When  a  friable  mineral  appear*  like  froth 
tesiini;  on  a  solid  mineral,  «•  U  sometlnMS  the  «Me  witli 
KaJy  blown  Iron  ore* 

5.  Dnarme%  alao  In'tcaly  brown  iron  ore. 

II.  Tkeliti^rt. 

'  It  is  determined  ii>  tl>c  sjinc  manner  as  in  solid  mi- 
serala  {  we  have  here,  however,  ihc  following  disiinc- 
tiona* 

I.  In  regard  to  Intemttff. 

A.  Gtimmertnff,  which  U  ritber  etiooK  er  feclue, 

•a  in  scaly  brown  iron  ore,  and  porcelain* 

earth. 

B.  DulljUa  in  black  cubalt  ochre. 
9.  In  regard  to  the  tort  of  lustre. 

-  A.  Coateien  fOiNMertaf ,ee  in  acely  end  brown  Iron 
orea. 

B,  MeiaUk  tOmmering,  as  in  scaly  red  and  brown 
iron  erei,  and  Peariy  gUmmgiiHift  ae  in  earthy 
talc. 

III.  Tfie  Aiftett     the  Particle: 
The  perdelea  of  friable  nainerela  appear  in  some  in- 
stances like  dinti .  BO  that  we  can  with  difficulty  dia> 
tingui»h  by  the  tiabcd  eye  any  dimcbtiooa;  tbeae  are 

callctl  di'siy  /lantclrs,  .'.i.>L  o.  i:r  in  cobalt  crust,  blue 
iron  eai'ib,  and  pwrcclain  cui  ili  ;  in  others,  two  dimen> 
sioiis  can  be  observed,  when  Uicy  appear  luliatcd,  and 
these  are  called  ttiUy  panulett  and  occur  in  scaly  brown 
and  red  iron  ores,  earthy  talc,  and  chlorite  eerib. 

IV.  The  Coieurti^  tr  Sottlnf. 

l-'riable  mintraU  colour  cither  stronjMv,  ;i5  in  SCaly 
red  and  brown  iron  ores,  and  porcelaia  earth}  or 
dlghtif^  ie  In  bleek  oobelt  ochre. 

V.  n*  Adhetion  to  the  Timguc. 

This  character  occurs  only  in  ibooe  friable  minerala 
which  arc  cohering.  It  varka  io  ioteouty,  being  either 
Ibebla  or  atfong. 

VI.  The  FriabUity. 

Friable  minerals  are  either  looae,  (bat  ioi  when  the 
penieica  have  no  perceptible  coherence^  ee  in  bine  iron 

earth;  or  cohering,  in  which  the  particles  are  slightly 
connected  together ;  they  are  either  feebly  cohering,  aa 
in  poreetam  eeith,  or  etMogly  cehevinc,  ea  in  pouer'o 

III  PlIRTlCULAR  GENERIC  EXTERNAL  CUA< 
piACTERS  OP  FLUID  MINERALS. 

J  minerals  possess  fewer  characters  than  friable 


T&iocrals 


i'nr  iullowiriL'  foiii'  are  all  that  occur." 


1.       Luitre  i»  either  ntetaUiC)  ea  io  mercaryi  or 


reaino«%  ee  In  mek  dL  The  IimIm  te  elwtf a  efton- 

dent.  .  .  , 

8.  The  Trantfiarency.  The  following  are  all  the  dc- 
greca  oeceasary  for  the  purpoaea  of  diacrtmioaiian.  1. 
TVmi^ciK,  as  in  napbthe.  S.  TMM  or  MrMtf,  aa  m 
mmeral  oil ;  and,  3.  Croquet  aa  in  mercttty. 

3.  The  Fluidity.  Here  we  have  only  two  degrees  to 
observe.  1.  Fluid,  as  in  tnt  r  ury  and  naphtha.  3*  VU' 
cid,a.i  is  soiiieiiines  the  ca^t^  "iili  mineral  oil. 

4.  The  welting,  by  svln  :  h  «  c  understand  the  wetting 
of  the  fingers  when  they  touch  the  mineral.  It  is  ana- 
logous to  the  soiling  in  solid  end  friable  minerali. 
JWJwral  oil  vote  the  finger,  but  mercury  doca  not.. 

on  nucnin»G  KurnnaLa. 

Most  of  the  species  exliibit  many  variclii^s  oF  charac- 
ter, which  are  generally  distributed  throughout  a  number 
of  individual  specimens  i  hence  it  follows,  thai,  in  order 
to  obtain  e  distinct  concepUoo  of  a  species,  we  must  cx- 
amine  not  one, but  many  difbrent  apecimens  ol  it.  I  hc 
descriptions  of  the  epecica  may  be  executed  in  the  fol- 
low ing  manner.  - 

The  following  description  may  serve  as  an  exanpiOOl 
tbc  mocle  of  arraogiag  the  external  characters. 

PreciOM  Garnet. 
External  CAervrMra.— All  the  tnlettra  of  tbia  ahierel 

arc  dt-'  fi-red,  which  always  inclines  to  blue)  the  prin- 
cipal colour  is  columbine-red,  which  passes  ial»eA«rry- 
red^  and  blood-red,  and  it  appeeCO  even  10  mn  ialO 
kruvmuk-red^  and  hyac^tk-red. 

.  It  imiely  «ec«r8  massive,  vQmtAanfi^temtmted,  in 
anguiar  >MHn»  ewl  io  /eatrlMr  coturtOuut  but  most 
frequently  in  rouwdtih  gmtuj  end  crpeMlilwif  In  the 

following  figures:  ...,.»...   r  j 

i.  The  rhomboldal  dodecahedron,  which  la  the  fonoa- 

mental  figure. 
V   3.  The  rbomboidal  dodecahedron,  more  or  lei*  deefily 

truncated  on  all  the  edget.    When  the  iruncalinf; 

plaoea  beoone  ao  large  aa  to  obliterate  the  o>  igioal 
planes,  there  ia  formed  the 

3.  Lruciie  eryttatHxation. 

4.  Rectangular  four-tided  firitm,  acuminetod  CO  both 
extremities  with  fbur  pbinea,  which  ere  00  the 
lateral  edges. 

The  fundamental  crystallization  alternates  from  very 
krge  to  very  email ;  the  others  are  middle-sised,  small, 
end  very  email. 

The  crystals  are  etf  (tnnmd  erjfHaJlized  and  imbedded. 

The  mrfaee  of  the  grains  ia  usually  rough,  uneven,  or 
gratiuUiit  d ;  that  of  the  crystals  is  almost  always  imocth. 

Internally  it  altvmates  from  aJUeadent  nearly  to  glis- 
tening, and  the  loatre  ia  intermediate  between  vAmw 
and  rr«(now. 

The  fractnre  fe  men  er  Un  ftv^ftct  emuhmid  t  end 
someiimes  liie-JUd  ettvmt. 
The  fragments  are  todetemlnate  angular,  and  rather 

»bar|iedf;ed. 

It  alternates  from  tramparent  to  tranttucent. 
It  is  so  hard  as  to  scran  u  ijuanz. 
It  is  rather  dtSicultly  frangible. 
It  ia  heevy. 

^e]fic  gravity,  4.330,  Werner. 

Wemei^  recoflimcDds  the  more  easential  characters  of 

the  niineral  te  be  printed  in  a  t]':T,  ir  ,-  icfcv  frrm  t'lit 
of  the  others,  in  order  tbat  they  nay  mure  rcadiiy  siriiio 
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the  eye,— >a  practice  which  U  Tollowed  in  the  preceding 
descriplion. 

CHEMICAL  l-BiaAOTERS  OF  MINERALS. 

The  chemical  characters  of  minerals  are  those  we 
obtain  by  their  complete  analysis,  and  the  changes  in- 
duced on  them  by  the  action  of  the  atmosphere,  water, 
acids,  and  heat,  by  means  of  the  blowpipe.  In  this 
article,  we  shall  not  enter  on  the  various  modes  followed 
by  chemists  in  the  complete  analysis  of  minerals,  but 
confine  ourselves  to  a  short  account  of  the  chemical 
characiera  obtained  by  the  other  mean,  just  enumerated. 

I.  Action  qf  the  Atmo»phere. 

Many  minerals,  on  exposure  to  the  atmosphere,  ex- 
perience considerable  changes  in  colour,  lustre,  hard- 
ness, or  decay,  fall  in  pieces,  deliquesce,  change  into 
vitriol,  kc.  owing  partly  to  the  abstraction  of  the  water, 
which  enters  as  a  constituent  part  into  many  species, 
partly  to  the  ab<>orption  of  water  from  the  atmosphere, 
or  to  the  oxidation  of  some  of  the  constituent  parts  of  the 
mineral. 

2.  Action  of  Water. 

Water  either  forms  a  chemical  combination  with  mi- 
nerals, and  completely  dissolves  them,  as  is  the  case 
with  the  mineral  salts ;  or  it  acts  by  simply  destroying 
their  state  of  aggregation,  when  the  mineral  falls  into 
small  pieces  with  an  audible  noise,  as  is  observed  in 
bole:  or  it  falls  without  noise  into  small  pieces,  which 
are  soon  diffused  through  the  fluid,  without  either  dis- 
solving in  it,  or  becoming  plastic,  as  in  fuller's  earth ; 
and  some  minerals,  as  unctuous  clays,  it  renders  plastic. 
Other  minerals  absorb  water  in  greater  or  less  quantity, 
by  which  their  transparency,  and  also  their  colour,  are 
changed. 

3.  Action  of  Acidt. 

Acids  act  powerfully  on  many  diiTercnt  minerals,  and 
are  the  principal  agents  employed  in  their  complete 
analysis.  When  we  wish,  by  means  of  acids,  to  obtain 
some  obvious  characters,  the  dilute  muriatic  acid  is  that 
which  is  generally  employed.  The  native  carbonates 
cfTervesce,  and  are  soluble  in  it.  In  some,  as  in  agaric 
mineral,  calcareous-spar,  and  witheriic,  the  effervescence 
is  brisk,  and  the  solution  rapid ;  in  others,  as  in  dolo- 
mite, even  when  pulverised,  the  efTervescencc  is  feeble, 
and  the  solution  slow.  Some  of  the  earthy  minerals 
which  contain  silica,  water  and  alkali,  in  a  particular 
state  of  combination,  as  zeolite,  if  pulverised,  and  cover- 
ed with  an  acid,  are,  in  the  space  of  a  lew  hours,  con- 
verted into  a  perfect  jelly. 

4.  Action  q/"  the  Blovffiifie. 

Common  blovftifie. — The  blowpipe  is  a  tube  of  silver, 
copper,  brass,  or  of  glass,  for  delivering  a  coiitiiiued 
stream  of  air.  The  stream  being  directed  across  a 
flame,  turns  it  more  or  less  from  a  vertical  position,  con- 
centrating it  at  the  same  time,  and  occasioning  a  more 
powerful  combustion.  The  air  employed  is  generally 
either  that  of  the  atmosphere,  or  air  which  has  been 
breathed:  sometimes  oxygen  gas  is  made  use  of,  and 
sometimes  an  inflammable  gas,  as  the  vapour  of  boiling 
alcohol.  The  continued  stream  of  air  is  furnished  by 
some  apparatus,  such  as  a  pair  of  double  bellows,  a 
gazomctcr,  a  large  bladder,  or,  what  is  most  convciiieDt 
of  all}  bjr  blowing  with  the  mouth. 


lew  persons,  Mr.  Aikin  remarks,  are  able  at  first  to 
produce  a  (.oniiiiucd  stream  ol  air  ihrougli  the  blowpipe, 
and  the  attempt  often  occasions  a  good  deal  of  faugue. 
The  first  thing  to  be  dune  is,  to  ucquiie  the  habit  oi 
breathing  easily,  and  without  fatigue,  through  the  nos- 
trils alone  ;  then  to  do  the  same  when  the  mouth  is  filled 
and  the  checks  iiiBatcd  with  air,  the  tongue  being  at  the 
bamc  time  slightly  raised  to  the  rouf  of  the  muuih,  in 
order  to  obstruct  the  coinmunicatioit  between  the  mouth 
and  the  throat.  When  this  has  been  acquired,  the  blow- 
pipe may  be  put  into  the  mouth,  and  the  confined  air 
ex|)ellcd  through  the  pipe  by  means  of  the  muscles  of 
the  cheeks ;  as  soon  as  the  air  is  nearly  exhausted,  the 
expiration  frem  the  lungs,  instead  of  being  made  through 
the  nostrils,  is  to  be  forced  into  the  cavity  of  the  mouth  ; 
the  communication  is  then  instantly  to  be  shut  again 
by  the  tongue,  and  tne  remainder  of  the  expiration  is 
to  be  expired  through  the  nostrils.  The  second,  and 
all  subsequent  supplies  of  air  to  the  blowpipe,  are  to  be 
introduced  in  the  same  manner  as  the  first.  Thus,  with 
a  little  praC'ice,  the  power  may  be  obtained  of  keeping 
up  a  continued  blast  for  a  quarter  of  an  hour,  or  longer, 
without  inconvenience.  Much  depends  on  the  size  of 
the  external  aperture  of  the  blowpipe.  If  so  large  that 
the  mouth  requires  vciy  frequent  replenishing,  the 
flame  will  be  wavering,  and  the  operator  will  soon  be  out 
of  breath  ;  if,  on  tlie  other  hand,  the  aperture  be  too 
small,  the  muscles  of  the  cheeks  must  be  strongly  con- 
tracted, ill  order  to  produce  sufficient  current,  and  pain 
and  great  fatigue  of  the  part  will  soon  be  the  conse- 
quence. An  aperture,  about  the  size  of  the  smallest  pin- 
hole, will  generally  be  lound  the  most  convenient, 
though,  for  particular  pui poses,  one  somewhat  larger, 
or  a  little  smaller,  may  be  required. 

Brookr't  Blovr/iifie. 

Mr.  Brooke  some  time  ago  contrived  a  very  simple 
and  convenient  blowpipe,  ol  which  the  following  descrip- 
tion is  given  by  Mr.  Neuman. 

"  The  instiument  I  have  made  consists  of  a  strong 
plate-copper  box,  perfectly  air-tight,  three  inches  in 
width  and  height,  and  four  in  length,  a  condensing 
syringe  to  force  air  into  the  box,  and  a  stop  cock  and 
ici  at  one  end  of  it  to  regulate  the  stream  thrown  out. 
The  piston-rod  of  the  condenser  works  through  collars 
of  leather  in  the  cap,  which  has  an  aperture  in  the  side^ 
and  a  screw  connected  with  a  stop-cock,  which  majr 
again  communicate  with  a  jar,  bladder,  or  gasometer, 
containing  oxygen,  hydrogen,  or  other  gases.  This 
communication  being  made,  and  the  condenser  being 
worked,  any  air  that  is  required  may  be  thrown  into  the 
box  and  propelled  through  the  jet  on  the  flame. 

"  The  use  of  the  instrument  is  ver)  simple.  By  a  few 
strokes  of  the  piston,  the  air  is  thrown  in'o  the  cham- 
ber, and  forms  a  compressed  atmosphere  wiihin.  When 
the  cock  is  opened,  the  air  expanding,  issues  out  with 
great  force,  in  a  small  but  rapid  stream,  which,  when 
directed  on  the  flame  of  a  lamp,  acts  i>s  the  jet  from  a 
common  blowpipe,  but  with  more  precision  and  regu- 
larity. The  force  of  the  stream  of  air  is  easily  adjust;;^ 
by  opening  more  or  less  the  small  stop-cock  ;  and  1  have 
found,  that,  with  a  moderate  charge,  it  will  rej^i^  u^i. 
form  for  twenty  minutes  ;  opening  the  stop-coi.)^  or  the 
use  ol  the  syiinge,  will  immediately  raise  it  to  grst 
strength. 

These  blowpipes  arc  very  portable,  not  lial/]g  jn. 
jury,  and  aoswer,  I  believe,  the  expectations  of.  ^  «bo 
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Itave  tried  thmii  and  I  have  marie  many  of  them  Tor 
dHTeKM  peraoni.  The  wliole  insiramenti  villi  •  limp 
adapted  to  it,  packs  «p  in  a  aniall  bos  not  more  tiMD  rix 

inches  In  length,  and  Tour  inches  in  width  and  height, 
and  there  is  space  enoutjh  left  for  other  small  articles. 
1  have  fitted  up  boxes  rather  larger  in  sire,  with  a  selec- 
tion of  tests  and  other  useful  articles,  in  addition  to  the 
Uowpipe,  and  in  tliis  s'.ate  they  form  complete  mineralo- 
gieal  travelling  cabinets." 

Ftul  far  the  lilovfiifie. 
The  fuel  fi»r  the  lamp  13  oil,  tallow,  or  wax ;  and  of 
these  Ibe  wax  is  the  best,  the  oil  the  worst.  The  wick 
ahould  neither  be  snuffed  too  hit;li  nor  loo  low,  and 
should  be  a  little  bent  at  its  summii  Jmm  the  blast  of  the 
pipe.  The  flame,  while  acted  on  by  ilie  blowpipe,  will 
coorist  of  two  parts,  an  outer  and  inner :  the  latter  will 
be  of  a  pale  Uue  oohnir»  coBfecfimf  to  a  point  at  the 
distance  of  aboat  an  inch  from  the  noctle;  the  former 
will  be  of  a  yellowish  colour,  and  will  converge  less  per- 
fectly. The  most  intense  heat  is  just  at  the  point  of  the 
blue  flame.  The  while  flame  consists  of  inaitLr  in  a 
atate  of  full  combustion,  and  oxyi^tnatcs  substances  im- 
mersed in  it :  the  blue  flame  cohmis'.s  j!  matter  in  a  ItatO 
ef  imperCsct  combustion)  maA  tlierefore  partly  deosjfo- 
■Mce  metallie  osidea  which  are  placed  in  ceoiacxvitb  it. 

a^^^karft/ir  erfemitt  tsfi9$td  to  lie  AWtqIQke. 

Various  substances  are  employed  for  supporting  the 
mineral,  when  undergoing  the  action  of  the  blowpipe. 
These  are  of  two  kinds,  combustible  and  incombustible. 
TlM  combustible  aupportt  used  chiefly  for  ores,  is  char- 
eoel.  The  eieeest  grained  and  aoirodeiit  piecea  of  cbar^ 
coal,  of  elder  or  lime-tree,  are  to  be  selected;  or  a  sap- 
port  may  be  made  of  well  pulverised  and  heated  char- 
coal and  p;um  tragacanth.  The  gum  slioulil  l)e  dissolved 
in  water,  and  powder  of  charcoal  added  to  it,  until  it 
becomes  very  viscid,  when  it  is  to  be  formed  into  paral> 
lelopipeda,  and  slowly  dried.  The  incombualible  anp- 
ports  are  metal,  glaas,  and  earth  |  in  the  use  of  all  whicnt 
one  general  caution  may  be  given,  to  make  them  as  little 
bulky  as  possible.  The  beat  metallic  support  is  platina, 
because  it  is  infusible,  and  transmits  heat  to  a  less  dis- 
tance, and  more  slowly,  than  other  metals.  A  pair  of 
alcnder  brceps  of  brass,  pointed  with  platina,  is  the  best 
support  for  non-metallic  minerals,  which  are  not  very 
fbaible ;  Ibr  the  fiidble  eanhf  minerals,  and  Ibr  the  in* 
furible  ones  when  flinea  art  need,  leaf-pladiw  will  be 
found  the  most  convenient.  It  may  be  (bided  Uke  paper 
into  any  form,  and  the  result  of  the  t  xpcriment  may  be 
obtained,  simply  by  unfolding  the  leaf  in  which  it  was 
wrapped  up.  Glass  supports,  are  slender  glass  tubes,  on 
the  estremity  of  which  the  mineral  to  be  examined  is 
•anented  by  heating.  Earthen  aupporis  are,  either  of 
•mall  pieces  ofliyBnite,  or,  when  a  kind  of  cupimliatioa 
ia  to  be  performed,  they  sre  made  of  bone*«ab,  in  order 
to  absorb  the  litharge,  and  other  impurities. 

The  size  of  the  specimens  to  be  used  in  our  experi- 
ments, depends  in  some  measure  on  the  magnitude  of 
jhe  flame  to  which  they  are  exposed.  In  a  blowpipe 
^g^;;jhiK  an  aperture  not  ntifer  than  a  fine  pin,  the  piece 
ooght-iP**  to  Iw  ao  large  at  a  pea.  A  nod  deal  also 
depend*,  on  the  Ibribility  of  the  miners! ;  tor,  if  it  is  very 
fusible,  much  larger  piece  may  be  used  than  when  it 
is  difiicviltly  fusible:  in  the  one  case,  ii  may  be  the  size 
of  a  pe;'^  •  other,  it  should  not  exceed  that  of  a 

pb'a  hcswl*   The  heat  first  applied  to  investigate  the 


propettlmiiof  itoiDeral  substaaoeyMM||lil|lVi9riow,  not 

r lading  that  which  exists  a  little  the  outside  even  of 
yellow  flame.  At  this  temperature  the  phosphol^ 
scence  is  best  extricated,  and  decrepitation  lor  the  moat 
part  takes  place,  the  fusible  inflammsbles  begin  to  mR, 

and  the  metallic  and  most  <i'l.<  :  mineral  salts  lose  thl^ 
water  of  crystalli?.  r.i'iii.  l  iie  yellow  fl  ime  will  raise  a 
mii.iTiil  toa  tolerab;y  full  red  heat;  anil  i:  is  (he  tempe- 
rature best  fitted  ior  roasting  all  the  metallic  ores.  In 
the  still  higher  degree  of  beat  produced  at  the  point  of 
the  interior  blue  iaiiMkrJillhough  some  minersls  still 
continue  refractory,  Md,  undergo  but  little  change  of  any 
kind,  yet  the  greater  part  are  very  sensibly  altered. 
Su  ne.  lib  pearlstone,  enlarge  very  considerably  in  bulk  at 
thi  :ir-,t  iinprLs^ion  of  the  heat,  but  are  with  difficulty 
aflcrwardb  brought  to  a  state  of  fusion:  others  are 
melted  only  00  the  edges  and  aogleaf  aod  lanSPIir^ 
complete  fusion  takes  pi acc. 

Ptuxei  for  Minrrah  rr/.o^rd  to  thr  Rhj^vfiifir. 

In  examining  ear.liy  inmcrais  with  llic  blowpipe,  no 
fluxes  arc  re([iii[ed  ;  whereas  to  most  of  the  niet.illir 
ores  fluxes  will  be  found  at  almost  all  times  a  very  use- 
ful and  often  a  necessary  addition.  The  ores  of  the  dif- 
ficultly reducible  motala,  aueh  as  manganaact  cobalt, 
chrome,  and  tllaniniB,  are  cbaraeteriaed  by  the  eoloora 
which  the  oiidea  give  to  glass.  In  all  these  esses,  there- 
fore, glassy  fluxes  must  be  largely  made  use  of,  both  to 
dissolve  the  earthy  matter  with  which  the  oxides  are 
generally  combined,  and  to  furnish  a  body,  witli  little  or 
iK>  colour  of  its  own,  which  may  receive,  and  sufficiently 
dilutoi  the  inbereM  ooloar  01  the  osidc.  When  the 
object  ia  not  only  to  dtaaolvo  tlm  ovidei  bat  at  the  laiiM 
time  to  retain  it  at  a  high  atate  of  oxidation,  the  flux 
employed  should  be  either  nitre,  or  a  mixture  of  this 
with  glass  of  borax,  or,  still  better,  nitrous  borax,  formed 
by  dissolving  common  borax  in  hot  water,  neutralixing 
its  excess  of  alkali  by  nitrous  acid,  then  evaporating  the 
whole  to  dryoaaa,  and,  lastly,  hastily  melting  it  in  n 
phtina  cradUe.  For  an  aenve,  and  at  the  same  time 
noD-alkaline  flux,  boracic  acid  may  be  oaed,  or  neutral 
borate  of  soda ;  and  where  a  slight  excess  of  alkali  is 
required,  or  at  least  does  no  harm,  common  borax  by 
itself,  or  mixed  with  a  little  cream  of  tartar,  when  a 
strong  reducing  flilx  is  required,  may  be  had  recourse 
to.  For  coloured  glasses,  the  proper  support  is  leaf- 
fdadnijbat  fbr  reducliona,  charcoal.  In  the  latter  cagc» 
die  ore,  previoualy  roasted,  if  it  contaiD  either  sulphur 
or  arsenic,  is  to  be  pulverised,  and  accurately  mixed 
with  the  flux  ;  a  drop  of  water  being  then  adilcd  to  make 
it  cohere,  it  is  to  be  formed  into  a  ball,  and  deposited  in 
a  shallow  hole  in  the  charcoal,  being  also  covered  withft 
piece  of  charcoal,  if  a  high  degree  of  heat  is  required. 
In  the  eaaily  reducible  metaia,  a  bit  of  the  ore  being 
placed  in  the  charcoal)  and  covered  with  glaae  of  borax, 
win,  in  tlie  apace  of  a  few  seconds,  1>e  melted  by  the 
blowpipe,  and  convened  into  a  metallic  globule,  im- 
l>edded  in  a  vitreous  scoria.  In  all  cases  where  a  m>  tallic 
globule  is  obtained,  it  should  be  separated  from  the 
adhering  scoria,  and  examined  as  to  its  malleability,  and 
other  external  characters;  being  then  placed  a  second 
time  00  the  charcoal,  but  without  flux,  it  is  to  be  liraaglit 
letbeatateof  a  gentle  elmllition,  during  which,  the  aur^ 
fece  being  oxygenated,  will  exhale  a  hcdvy  vapour,  that 
condenses  on  the  blowpipe,  or  falls  down  on  the  char« 
coal  in  the  form  of  a  powder,  or  of  specular  crystals, 
from  the  colour  and  other  characters  of  which  the  nature 
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of  tbe  metal  may  prabably  be  ascertained.    If  any  sus-  phorcsccnt.    Thds,  jrellow  blende,  when  scratched  with 

picion  is  enterttined  of  a  portion  of  ulver  or  of  gold  be-  m  hard  body,  emits  a  strong  ligbL   When  two  pieces  of 

ing  mixed  with  the  osydabte  meiali  the  button  nroat  be  qwrts  are  forcibly  struck  against  each  other,  both  be- 

placed  on  an  earthen  support,  and  there  brought  to  a  come  luminous ;    and  fluor-spar,  and  other  triinc:  :its, 

full  melting  heat:  by  degrees,  the  oxydable  metal  will  when  heated,  become  phosphorescent.    For  n  lull  ac> 

become  scorified,  and  will  eniii  ely  sink  into  the  su|)port,  count  of  ])hos|iliore<icciit  niiiitials,  by  Dr.  lliew  stcr,  see 

leaving  on  the  surfnce  a  briglit  bead  ot^ne  metals  ii  any  the  Edinburgh  Pltdutupfikal  Journal,  vol.  i.  p.  3S3. 
such  was  contained  in  the  alloy ;  but  the  proportion  of 

this  laat  being  generally  very  small,  and  tbe  entire  masa  Geogn9»tiad  and  Geographical  Character: 
of  the  alloy  olwn  not  axceedibg  a  large  sbot(  it  is  not 

unfrequcntly  necessary  to  have  recourse  to  the  magnify-  These*charactcrs  are  derived  from  the  geognostical 

ing  glass,  to  be  fully  coovinced  of  the  presence  or  ateence  relations  and  geographical  distribution  of  the  species, 

of  the  fine  nelaL*  In  another  article  wc  shall  show  tliat  simple  minerals 

are  not  irr«;>;ularly  tiistribM^ed  throughout  ilic  crual  of 

FHfilOAL  eaAKAOTBKB OF  VIirBKAti.  t)ic  cat  th.  On  the  contrary,  tliat  particular  species  verf 

often  occur  together,  and  in  the  same  formation;  that 

PIlfHcal  characters  are  those  derived  from  physical  some  species  are  met  with  in  nearly  all  the  formatiom 

pbtmomena  originating  from  the  rotitual  action  «f  uins-  of  rocks,  others  in  oolf  a  few  members  of  the  series, 

rats  and  other  bodies.    They  are  highly  curious  in  a  while  some  are  eoofinea  to  a  particular  rock  ;  and  that 

general  view,  but  arc  seldom  useful  in  the  discrimina-  certain  btds  ar.d  foi  m;itjons  arc  c iinractci  i/.i  d  by  the 

tion  of  minerals,  as  they  occur  in  but  few  species,  and  simple  minerals  they  contain.    In  their  geographical 

in  these  rare  cases  tlic  same  physical  properties  are  met  distributinn,  ni; nitrons  intercstint;  rclatijns  will  be  point- 

-with  in  very  different  species.   The  principal  physical  ed  out,  of  tbe  grouping  of  particular  species  in  limited 

characters  which  occur  aoMMK  minerufi  are  EtcdriGlljri  tracts  of  couMiy;  of  the  wider  range  of  others  through 

MagDetisiDi  and  PbospboNaeence.  whole  n^et«{  and  of  the  distribution  of  species,  ac 

cording  to  Aatanee  finom  the  equator,  and  pariicuJar 

1.  mBkctrieUff.  DwridiaM* 

It  b  well  known  that  there  are  two  kinds  of  electri-  Afohf'  Cryttallografiiy, 
,  eity  i  the  one  named  potiiive  or  viireout,  and  the  other 

negative  or  retinout.  The  preceding  details  make  us  acquainted  with  thoift 

Electricity  can  be  excited  in  minerals  in  three  diffe*  characters  which  are  used  in  ^aertbUig  mlDeralsj  but 

rent  ways, — by  friction,  by  heating,  or  by  eommuiHca-  in  the  following  arrangement  considerable  use  is  made 

tion  with  a:i  tic  :i[  ifitd  body.  The  pieatcr  niitTibcr  of  mi-  of  the  primitive  forms,  as  ascertained  by  Professor  Mohs. 

nerals  which  .ire  capable  ot  becoming  electrical,  nr.tjnirc  Accordini»  to  his  view,  every  simple  form,  from  which 

this  property  by  friction.    Earthy,  saline,  and  metallic  otiicr  simple  forms  are  derived,  i>>  named  a  f'-indamental 

mioeraisi  in   this  way  become  positively  clectriiied.  /arnti  and  the  class  of  figures  derived  from  that  funda> 

Some  minerals  by  this  process  become  very  easily  and  mental  form,  a  tytem  0/  ery»tattization».    The  funda- 

ffitttfu]l]r  electric,  wUle  others  become  electric  with  mental  forms  are  four  in  number,  andiCooiC(|ttentl7i  alsi» 

eulty,  and  exhibit  but  (wnt  traces  of  it.   A  few  mi-  the  systems  of  crystallization.  These  fbndamental  forma 

nerals  hrcnrnc  electric  by  hcatinjj,  and  these  he!  lup;  to  arc,  the  rh'unb'jid,  pyrarnk!  v.'ith  a  »';tu:rc  I'asr,  ubUquc 

the  number  that  also  exhibit  electrical  propcrtita  tij  11  ic-  /nur-fided  /tritn:,  and  firxabcdroji  or  cu/ie  ;  and  the  sys- 

tion.    It  has  been  ascertained,  that  these  minerals  have  terns  of  crystallizations  derived  from  these,  arc  denomi- 

at  least  two  points,  of  which  the  one  is  the  seat  of  posi-  Miedrhombouiai  fiyramidaL,/iruma{ic,      tettular.  Con- 

tive,  and  the  other  that  of  negative  electricity.  To  these  necicd  with  the  rhomboids  there  are  series  of  tcalenc  aix- 

pointa,  which  are  always  placed  in  two  oppoaile  perts  ot  aUed  fi^midt ;  and  tbe  series  both  of  rhomboids  and  of 

the  mineral,  Hauy  gives  tlie  name  of  efeeirfe/kelifw.  For  the  scalene  pyramids  are  terminated  by  regular  Ox- 

a  full  account  of  the  pynMlectficlty of  ndlteralai  see  the  »tc/rr/ /tn'sm«,  which  arc  distin^'uished  from  each  olhci- 

article  Ei-ECTRICITT.  by  their  positions.    The  pyramids  with  stjuare  bases 

The  third  mode  of  exciting  electricity  in  minerals,  or  form  scries;  and  tlu'ir  limiting;  lorm,  or  last  member  of 

that  by  communication,  occurs  only  in  mineraia  which  the  series,  is  the  'rectangular  four-tided  firum.  Each 

■re  in  a  pure  IMtallie  aOtte«  pyramid  with  a  square  base  has  de/iending  on  inhrco 

tealme  eigAt-Med  fupvmldt ;  and  the  limiting  forms  of 

3.  MagneiUm.  these  sealene  eight-sided  pyrannds  are  une^iOanguiar 

cii^ht-nUfd  fiviitna.    The  oblique  four-sided  prism  has 

Very  tew  minerals  arc  magnetic;  it  is  a  character  depending  on  it  numerous  obli()uc  based  pyramids,  and 

which  occurs  principally  in  ores  of  iron,  or  in  such  mi-  obii<jue  prisms.    The  hexahedron  has  dt-pentlirig  on  it 

nerais  aa  contain  a  portion  of  metallic  iron,  or  iron  in  the  the  regular  octahedron,  including  ti>e  tetrahedrua,  the 

•tate  of  black  oxide.   A  good  many  minerals)  after  es-  rAtmt^dat  dodecaAedront  and  the  icoiUetrahedrom.  The 

poatire  to  tbe  blow-pipei  become  maguetic  forma  that  arise  from  the^  heKsbcdroo  produce  amotv^ 

themselves  various  combinations }  but  they  admit  >into 

3>  fkotfiiafe^eeiut,  them  no  form.  wAicA  u  either  a  rhonthoid,  or  a  fo\,r-suled 

fiyrainid  with  a  aquare  bate,  or  an  oblique  J      (.^ded  ftyOt 

Some  minerals,  when  rubbed  or  healed  emit  in  the  ramid,  'jt  can  be  dvrivcd  fr'jm  any  of  these  JiguUet.  The 

dark  a  more  or  less  shining  light,  arc  said  to  be  phos-  rhomtxiid,  the  four  sided  square-based  pyraolc^,  'od  tbe 

*'nM8a(ttasrvBtiaasoathaactioBitf  the  Ahiwpipe  at*  taken  from  Mr.  Ailun'i  Maniii^  p.  35. 
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ibDr*iid0d  obUqotU— d  pgrmnU,  an  fsriBa  wMch  can- 
not bj  mf  means  be  derived  from  each  other ;  hence  the 

four  gToufit  of  aimyjlc  futrrr-;,  as  wfll  as  t'lcir  combina- 
tions, must  each  be  akugcUicr  dt<i.iu)i  i  l.<ini  die  rc»t  ^ 
and  hence  arises  a  correct  and  natui  I  dit:sion  of  all 
fiouiile  crystaJlixations,  which  is  of  great  utility  in  mi- 
neralogjr.  An  interesting  sketch  of  Moli<t'  Views  in 
Crf  Btallograplwi  ia  giwm  in  the  MMargA  FMioto/t/Ocai 
Jovmat,  vot  iff.  p.  154.  Fig.  10.  Plate  CCCXCVI.  re> 
pi  -it  I  S  ih.  rhomboid;  Fur.  30.  Pyramid  ntth  nqtiare 
i>a»e  ;  t  \K,.  6,  Obluitufour-»idedfirUm;  Ftg.  3,  Hexahe- 
dron or  cttif/  Fiij  9,  Tetraltedrcn  i  I  i^^,  2.  Pentagonal 
DodteaJkdrvHt  and  Fig.  35,  the  Tetragonal  itosuetm- 

Ths  aoiMiKlatvra  of  tha  apaciea  uaed  ia  oaarlf  that 
of  Mohit  and  la  fbuadod  od  tM  priaatilve  Ibima  of  the 
minerals,  on  the  Datura  of  tboir  clcaaafCi  or  oa  Uie  po- 
sition of  the  bevelment. 

According  to  Molis,  as  already  mentioned,  all  the  re- 
gular forma  in  the  mineral  kingdom  are  reducible  lo 
some  one  of  four  great  systems  or  groups,  named 
RhomboidaJ,  Pyramidal,  Prismotical,  and  Hexahedral 
or  tessular,  including  octahedron,  cube  octahedroDi 
rbomboidal  dodccahmlroBi  fcc  Tbua»  in  the  gcnna  Co- 
mndum,  there  are  three  apeetea  in  wtdeb  the  primitive 
forms  are  the  o:  tahedron,  rhomboid,  and  pri";ni  ;  and 
hence  these  arc  named  octahedral  corundum,  i  homboidal 
corundum,  and  prismatic  corundum.  In  the  genus 
Zeolite,  there  are  seven  species ;  oue  of  these  ia  named 
Prismatoidal  zeolite,  because  ihc  cleaTage  la  pdifliatoi- 
dal}  aoothar  ia  named  Axifiaagiblaj  becauae  one  of  iu 
moat  atfiking  eheraeiera  ia  Its  axifrangible  cleavage.  In 
thu  genus  Angite,  one  specie?  is  lamr  l  O I? li que- edged 
auguc,  because  the  edge  formcdi  i>y  ii.i.  inLetin^  of  the 
bcvelliiij,  Mljiies,  on  the  cxtremiiics  of  the  crystal,  is 
placed  obliquely  to  the  axis  of  the  prism  ;  another  ape- 
eiea  is  named  Straight-c^Md  aa^^te,  bacauie  the  edge 
formed  by  the  bevellii4|plaDea  on  tlie  cxtremitfi  ia 
atrdght  or  perpendlealar  to  the  axia  of  the  prian. 

In  the  generic  characters,  the  number  of  axes  of  the 
crystals  is  given.  But  it  will  be  inquired,  what  is  here 
understood  by  axis.  When  the  section  of  a  simple 
figure,  as  a  rhomboid  or  cube,  affords,  by  means  of  a 
plane  which  docs  not  pass  through  its  centre,  a  regular, 
or  equi-angolar  or  equi>lateral  figure,  or  one  in  which 
aoch  a  figure  can  be  inscribed,  the  straight  line,  which 
aiandaperpaadicQlar  on  tba  aaiddle  point  of  tiie  figure, 
and  pasaee  tbroogb  the  centra  of  the  figure,  la  an  axk. 
Tf  lake  a  hexahedron,  and  place  it  in  such  a  situation 
tliai  t  .vo  only  of  its  planes  are  horizontal,  and  the  others 
V)  r-ical,  every  st  t  ^irm  of  it,  with  a  horizontal  plane,  will 
afTbrd  a  square;  and  the  vertical  line,  which  stands  per- 
pcndicular  on  the  middle  point  of  the  square,  and  passes 
through  the  centre  of  tba  fixure  itaaif,  wiil  be  an  asii. 
Bring  the  aime  heiabadran  in  each  a  aitnatlon,  that  one 
of  its  :ii.ilir!  .mples  is  above,  and  ?-io:hrr  vrrticr,!:  vi  ivier 
it.  'l'l;c  ii-ction  with  a  horizontal  plane  will  be  un  etjui- 
lateral  triangle  or  equi-an){ular  hexagon,  and  the  straight 
line  pel  pcndicular  on  the  middle  point  of  this  plane,  and 
through  the  centre  of  the  figure,  an  axis.  Lastly,  if  we 
place  the  hexahedron  in  auch  a  situation,  that  four  of  iia 
cdgea  ate  horiMMitel,  end  the  othera  are  equally  inelhied 
towards  the  horizontal  plane,  alt  the  sections  but  two 
irill  be  lottgish  rectangles,  and  the  straight  line,  perpen- 
dicular on  the  middle  point,  and  through  the  centre  of 
the  figure,  is  an  axis.— The  kind  of  axis  is  determined 
by  the  figure  oi  tiic  8ectioQ|anid eneaiidtlM  asiM  ficUN 
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way  eoDtaio  not  only  maat » but  aim  ixet  of  diffinraot 
kinds.   That  axia  in  which  the  form  of  the  aection  ia 

triangular,  or  in  which  a  triangle  can  be  inscribed  by  con- 
neciing  some  of  its  ann;les  by  straiijht  lines,  is  named  a 
rkomboidal  aiii,  because  it  occurs  in  the  rhomboid  ; 
when  the  form  of  the  section  is  a  square,  the  axis  is 
i»med  fijfrankUUt  because  it  occurs  in  the  pyramid  with 
•quare  baiaa(  and  when  the  (brm  of  the  aection  ia 
rhombbidal,'  the  axia  ia  named  /MtawMfi  becauae  it  ec- 
curs  in  the  obrK|ue  double  four-sided  prism,  which  is  a 
member  of  the  piismatic  series.  In  the  Tabular  View, 
the  Diamond  is  siid  to  have  many  uxet,  because  its  pri- 
mitive figure,  tiic  octahedron,  has  rhomboidal  axes  that 
pass  throut^h  the  centre  of  the  planes,  pyramidal  axes 
that  pass  through  the  anglea,  and  six  subordinate  axea 
tfaat  paaa  throuf^  the  miwUe  punt  of  the  edgea.  Sroon 
ia  aaid  to  have  one  axis,  becauae  ita  primitive  figure 
belongs  to  the  pyramidal  system,  in  which  there  is  onl^ 
one  principal  axis.  Topaz  has  three  axes,  because  it 
belonps  to  the  prismatic  series,  ia  which  there  are  three 
principal  axea. 

IL  attTEK  or  amxanoiMBiiT. 

Three  modea  of  arranging  simple  mmerata  have  been 

employed  by  naturalists:  in  the  first,  ihcy  are  arranged 
according  to  their  chemical  composition  ;  in  the  second, 
in  conformity  with  their  cxtemat  characters  ;  and  in  the 
third,  both  methods  are  conjoined.  The  pure  chemical 
method  is  desirable  in  a  system  of  chemistry  :  the  mixed 
methodt  from  its  unsatiaiikcim7  nature,  abould  be  beniab« 
ed  fhwB  mlneralogical  tcience;  while  that  founded' on 
externa!  characters,  or  what  has  h*en  called  the  Natural 
History  Method,  ought  to  he  adopted  as  the  only  true 
and  scientific  plan  for  the  purposes  r  l  l  aiural  history 
and  practical  utility.  The  natural  history  method  is  fol* 
lowed  in  the  present  article,  and  the  arrangement  istiiat 
of  Profenor  Mobs  of  Freyberg.  Dr.  WallMritlieiemieir 
Pvafetaor  «f  Natural  Hiatoty  in  the  Uitfveraitr  of  Edin* 
burgh,  taught  mmeralogy  according  to  the  natural  his- 
tory method.  Professor  Jameson,  his  successor,  has 
frequently  done  the  same;  and  we  find,  from  the  intro- 
duction to  the  third  edition  of  his  Sjfttem  qf  Mkneratogy^ 
that  he  now  abandons  the  mixed  methodi and  adopta the 
natural  history  method. 

The  following  is  a  tahulaT  view  of  tha  phoof  artanca- 
meM  follotred  of  the  genera  and  apedea  nov  to  be  de- 
aerilied.  • 

CLASS  I, 

Oanam  i.  Oas. 

Genoa  I.  Manh  gM.       Sp.  1.  Carburetted. 

•  Sotphuretted. 

5.  Pho^phrirettctl. 
Genus  2.  Meteoric  gas.     Sp.  1.  Pure  gas  or  atmosphe- 
rical air. 

Order  II.  Watxx. 

Gemaa  I.  Meioorie  water.  Sp.  1.  Pure  water. 
9.  Sea  water.  I.  ComaBon. 

Okdeh  III,  Acid. 

Qentis  1.  Carbonic  acid.      Sp.  1.  triform. 
S.  Miiriade  mM.        t.  AtUmi. 
S  R 
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S,  Salpbmic  aeiiL 

4.  Boracic  acid. 
Genus  5.  Arsenic  acid. 


1. 

S.  Fluid. 

I.  Scaly. 

I.  Oiuhcdral. 


OrDBH  IV.     SaLIIIS  MlNKRAUk 


Oaou  ML  KniTik 

OfDOS  1.  Corncoi.s  •^  ucr.    Sp,  I.  Hexahedral, 
2. Corncoii&Mti cury.       1.  Pyraiitidal. 

OaoKK  IV.  Malaohits. 


Oesttt  I.  Natron. 

3.  Nitre. 

3.  r.ljuber  Nit. 

4.  Alum. 

5.  Epsom 

6.  Viuioi. 


r.  S*l  •ranuiiiiaG. 

8.  Rock  salt. 

9.  iiorax. 


1.  PriinMtie. 

I.  Prismatic. 
1.  Octahedral. 
1.  Pi  ismatic. 
I.  Khomboidal. 
S.  Fiismatic. 
3.  Pyr»ini<kl. 
1.  Oct«hednl. 
I.  (Icxahedial. 
I.  Prismaiic 


G«inM  1.  CnuMr  greca. 
i.  MaheUM. 


Genus  3.  OUveaiM. 


Sp.  1. 

1.  Pritmatfe, 


or  blue 


CLASS  II. 
Oaon  I.  Haloiss. 


4.  Emerald'copper. 


copper. 
3.  Acicul.ir,  or  cornmoB 

nialucliiic. 
Sp.  1.  Pri»maiic,  or  phos* 

phdte  of  copper. 
3.  OUurimwiiCt  or  Un* 

tictttar  copper. 

3.  Aciciilar. 

4.  Hexahedral,  or  cube 

rjrc. 

1.  Rhombotdal. 


Obdbr  V.  MioA. 


G«nus  I.  OyptttiB. 


3.  Cryolite. 

S.  Alom-aUme. 

4.  Fluor. 

5.  Apatite. 

C.  Limeatooe. 


Sp.  1.  AxirrangtUe  or  < 

moo. 
8.  Prismatic  Ol 

drite. 
I.  Pyramidal. 
I.  Rbomboidal. 
I.  OdabedraL 
1.  Rhomboidal. 
1.  Priimatic  or 

nite. 

3.  Rhomboidal  or  calca- 
rcous  sjjsr,  Sec. 

3.  Short  ued.  Dolomito 
and  rhomb  tpar  in 


GcDIia  I.  Copper  mica. 
3.  Uran  mica. 
i.  Cobalt  tnica. 


4.  AalLnoDf 

5.  Blue  itoo^  or  iroa 


arrago. 


ft.  GraphU*. 
7.  Mica.- 


S.  Pearl  mica. 


Sp.  1.  Priamatk. 
1.  Pyramidal. 
1.  Prismatic  OT  Nd  CO> 
bait. 

I.  Piismatic  orfodanli* 
moDjr. 

1.  Priavatie. 

1.  Rhomboidal. 

1.  Khombcidal,  includ- 
ing mica,  cbloriiC} 
talc,  Sec. 
1.  Rhomboidal. 


0«B«m  VI.  Spab. 


4iLgDK  axed.  Hbonb 
apar  In  pan. 


Gcarn  I.  ScUUer  apar. 


Obbbb  IL  Babttb. 


Oanva  t.  Red 

9.  Sperrf  iron. 
S.  Calamine. 

4.  Tungsteo. 
4.  Airyw. 


1.  Rhomboidaf. 
1.  Sparry  iron. 

I.  Prismaiie. 


■2. 


■A. 


1.  1^)  raiiiidai. 

1.  Di-prismaticorStfon* 

tiaoiie. 
S.Rboaiboidal«rWUli- 

erite. 


a.  Kyanite. 

3.  Spoduoienc. 

4.  Prehnite. 

5.  Oatolita. 

6.  Zeolite. 


A.  Lnad  apar. 


4.  Axifrangibleorcde^ 

line. 

I.  Di-prismatic  orwbitB 
lead  apar. 

5.  Rhomboidal.  or  green 

and  brown  lead 
qiatv 

9.  Pfiamatictor  red  lead 

■par. 

4.  Pyramidal,  or  jallov 

lead  spar. 
a.  Tri-prisniaikyorlead 

nirioL 


Spk  1.  Prismatic,  or 
di]«Us^e. 

2.  Slaty,  ltic!udint»  bion- 

zite  and  common 
scbiUer  spar. 

3.  Labrador,  or  bypnr* 

atone. 

4.  nerader,orantbophyV 

lite. 

Sp.  1.  Prismatic. 
I.  Prismatic. 
1.  Prismatic. 
1.  Prismatic 
1.  OodccahedraI|Orle»« 
cite. 

3.  Hexahedral,  or  anal* 

cimc. 

3.  Rhomboidal,  or  cha- 

basite. 

4.  Pyramidal^  or  croaa> 

atone. 

5.  DUprismatk,  or  Lan- 

monite.  ■ 
(.  Prismatic*  of  IBtM* 
type. 

7.  Prism utoidali  or  atil* 
bite. 
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Zeolite.  Spv  8.  AxtfraDgible,  or  apo> 

phyllite. 

T,  Fel»par.  Sp.  I.  RhoroboidalorDepiie* 

line. 

3.  Prismato-pfraiaidali 

or  tneiomtc. 

Sp.  3.  Prismaii"  rrconimtin. 

4.  Pyramiaal,  or  scapol- 

ite. 

Attgit«.  Sp.  I.  Oblique>edgcd, inclu- 

ding common  aug- 
ite,  diopsid«i  lie. 
9.  8tnight-cdg«d,inclQ> 

ding  hornblende, 
actynoliie,  and  as- 

bcstus. 

3.  PrUmatoidaJ,  or  epi- 

dute. 

4.  Prismatic,  or  tabular 

spar. 

t.  Autre  tpsr.        Sp»  l.  PrUmatict  incladiog 

asuriteand  Hauyne. 

5.  Prismatoidal}  or  blue 

spar. 

OBDBft  VII.  Gem. 


7.  Ceiiiiin  ore. 
.  B.  Cliromc  ore. 
9.  Iron  ore. 


Oenot  U  Boiecite. 
S.  AndiliMiie; 
9»  CoruwIttiD. 


4.  Oimood. 
«.  Topes. 
4.  Emenld. 

7.  QiMite. 

8.  Axinite. 

9.  Chrysolite. 

10.  TtHiniiRUDe. 
ll.Onnct. 


Sp.l.OctelMdt«l. 

l.Piriaroatle. 

I.  Octahedral,  or  spinel. 
3.  Khomboidal.  Oriciiial 

ruby  and  sapphire. 
3.  Prismatic,  or  chryso- 

beryl. 
I.Ocubednl. 

I.  W flMUHIC. 

1.  Rhomboidal. 

3.  Prismatic,  or  euclaae. 

1.  Rhomboidal. 

3.  Indivisible. 

1 .  Prismatic. 

1.  Prismatic. 

1.  Rhomboidal. 

1.  Pyimnidaii  or  Veto- 

9.  Dodecahetfr^I,  includ- 

ingprccioui  ^;arnct, 


13.; 

13.  OedolinHe. 

OKiiftm  vni. 

OeiMis  1 .  TiMntuia  ore.  9p. 


S.  Red  copper  ore. 
S.  Tin  ore. 
4.  Wolfhtntortcbeel 
on. 

3.  TtDtehntt  ore. 
«i  Uvanlmn  ore. 


3.  Pnsmatic,orgrenalite. 
1.  PyramkU. 
1.  Prianwtk. 

Ors* 

I.  Prismatic,  or  sphene. 
3.  Priamato-pyraroidal, 
Inciudbg  rattle,  iae* 

Bite. 
3.  Pyramidal}  < 

drite. 
1.  Octahedral. 

I.  Pyramidal  or  tiA'ateDe. 

l.PriaBMtie. 
1.  PriMnede. 
I.Ii»difUUe. 


1.  Indivisible. 

1.  Prism;uic. 

1.  Octahedral,  or  mag- 
netic ore. 

3.  RtooiDlM^del,rediroii> 
ore,  oriroD*glMEice. 

9.  Prismatic,  Or  broWD 
iron-ore. 

1,  PrisiTiaticor  prey  and 
black  maogauese 


10.  MiDpneee  ore. 


OsDBm  IX.  Nativb  MeTAtft. 


Genus  1.  Arsenic. 

S.  Tellurium. 
3.  Aolimonj. 


4.  Bistnutli. 
3.  Mereaiy. 


6.  Silver. 

7.  Gold, 
a.  Platine. 
3.  Iron. 

to.  Cg|iper. 


Sp.  1.  Native. 
1.  Native. 

1.  Dodecahedral,  or  na- 
tive antimony. 

3.  Octahedral,  ineludipg 
BUlimooiel  and  ene* 
nical  silver. 
Sp.  I.  Octahedral. 

1.  Dodecahedral)  or  t* 
malgam. 

3.  Fluid. 

1.  Hexahedral. 

1.  Hcxahedqj. 

1.  Native. 

1.  OctahedraL 

I.OciahedniL 


OnDBk  X.  Pyuna. 


Oemte  I.  Nickel  pyriiee. 
8.  Anenieai  pyritee. 

3.  Cobalt  pyrites. 

4.  XienpTxitei. 
3.  Copper  pyiiMa. 


Sp.  1,  PrismatiC)  or 
luckeL 

1.  PrianMtie. 

2.  Di  prismatic. 
1.  Hexahedral,  or  silver- 
white  cobalt. 

3.  Octahedral,  or  tin* 
white  and  stay  co> 
bait 

I.  Rexahednl. 
3.  Prismatic. 
3.  Rhomboidal. 
1.  Octahedr  .1,  m  yetlov 

copper  pyrites. 
9.  Tetrahedral,inciudbg 
grey  end  blaciteep* 
per  pyiltee. 

OftDKB  XL  Olavos. 


Qenus  I .  Copper  .  lance. 

2.  Silver  glance. 

3.  Lead  glance,  or  ga- 

lena. 

4.  Blaclcteltatiain. 
3.  Molybdena. 

6.  GoW  rhnne. 

7.  fiismuili  glance. 

8.  AotimoDy  glance. 


Sp.  1,  Riuimboidal. 
I.  Uexabedral. 
9.  AbeflDboidal. 

I.  HexahedraL 
1.  Prismatic. 
1 .  Rbomlxrfdal. 

1.  Prismatic. 

1.  Acicular, 

2.  Prismaiic. 
1.  Prismaioidal,  or  grqr 

antimony. 

3.  AzifraDgible»orBour- 


3  R3 


3.  Prfewatfe. 
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JIIN£RALOGT. 


OasBft  XII.  BtupB. 


Omus  1.  MMganeaebIeode.Sp.  1.  PriMUrtic 

S.  Zinc  blende,or  gar- 
net blende-.  1.  Dodecahedral. 

3.  Aniimony  blende.       1 .  Prismauc,  or  red  anti- 

monj. 

4.  Ruby  bl^c  1.  Rhomboidali  or  red 

ailver. 
S.  PrUmato-rbombaidali 
or  clnnabw. 

OHD£a  XIII.  SuLFHua. 

G«nus  1 .  Sulphur.  Sp.  1.  UeiniprismaUc,orra- 

bjr-aulpbur,  or  red 

orpiment. 
S.  Prismatoidal  sulphur, 

or  yellow  orpiment. 
S.  Priamatic,  or  commoD 

lalphur. 

CLASS  ill. 

Oaosa  I.  Rmim. 

Sp.  I.  PTnnudaL  . 

1.  Yillow  or  amber. 
8.  BUck,  including  lat- 
neral  oil  and 
ral  pitch. 


Genu  I.  HonqT'i 

S.-iliiMiil  rerio. 


Oaosa  II.  Com.. 


Genua  1.  Coel. 


Sp.  1.  Brown  coal. 
3.  Black  coal. 
3.  Glance  coal. 


When  we  wish  to  determine  Ibc  epeciea  to  which 
any  mineral  belongs,  by  means  of  the  preceding  sya* 
tenii  \vc  first  asLCilaiii  tillicr  ilb  primirivc  form  or  rlca- 
vagei  and  al'lcrMards  ihc  hardness  and  specific  gravity. 
Wc  next  compare  these  characters  with  those  in  the 
Ciaaaes,  Orders,  Genera,  and  Species ;  and  if  a  speciea 
in  way  of  the  gowra  poaaeaset  the  tame  characters,  our 
mineral  is  to  be  considered  as  belonging  to  that  species. 

If  the  form  or  cleavage  cannot  be  ascertained,  our 
determination  of  llic  !specics  will  not  be  so  satisfactory 
or  certain.  Thus,  supposu  wc  meet  with  a  variety  of 
iron  pyrites,  in  which  neither  form  nor  cleavage  can 
be  detected,  but  of  which  the  hardness  and  specific 
grarity  are  known ;  and  iliat  tbc  bardiWM  Is  6t  md  the 
apecific  gratrkjr  4.9.  If  we  compare  these  characters 
with  those  of  the  Classes,  Orders,  Genera,  and  Species, 
we  hliali  find  that  the  only  genus  to  which  they  apply, 
is  iron  fiytilet.  But  these  characters  will  not  enable  us 
to  determine  the  species  with  absolute  certainly,  be- 
cause  the  essential  character  of  every  species  depends 
OD  the  primitive  Ibnn.  They  will*  however,  show  that 
the  mineral  is  iron  pyrites,  even  thst  it  is  not  rhomboidal 
iron  pyrites ;  but  they  will  not  enable  us  to  decide  whe- 
ther it  is  hexahedriil  or  prismatic  iron  pyrites.  In  other 
cases,  the  species  can  be  determined  without  knowing 
Um  {Mrimitive  form ;  but  still,  the  determination  is  not 
to  certain  as  when  that  farm  is  linown.  Thus,  suppose 
we  meet  with  a  apeeiea  of  magnetic  iroo  ore,  which  we 
find,  by  inspectioa,  cannot  be  either  the  riiombcAdal  or 
prismatic  spccic%  but  which  agrees  in  bwilMss  line} 


mm6&c  gravity  witii  the  octabednl  ip«Kifl%«rMNn 
that  it  very  pt>lMillly  w  a  variety  of  octahedral  aagaalie 
ore.   But  there  may  be  a  fourth  species  of  this  geotia 

not  in  the  system,  having  the  same  hardness  and  ape. 
cifiL  Riavity  as  the  octahedral,  but  with  a  different  pri- 
mitive torm;  and  wc  cannot  be  certain  that  our  mineral 
doea  not  belong  to  that  species.  Wbeiithe  primitive 
fiirm  is  knowBi  i^^mfUL  wmikm.  In  tmmpnMniiwipi  i 
rals,  it  is  very  mUm  UBposslble  to  determine  the  estsc» 
nal  form.  In  such  esses,  s  knowledge  of  the  cleavage 
is  of  infinite  importance.  But  when  neither  form,'MW 
hardni'S'i,  nor  specific  gravity,  can  be  deterniiticd,  An 
system  cannot  be  advantageously  used  ;  for  the  prind* 
pid  characters  on  which  it  depends  arc  wanting.  Am^ 


aotbust  which  is  a  variety  of  st»ight-«dM|^  i  _ 
(hornblende,)  occurs  in  crystals  so  very  aunite,  that 

they  cannot  be  determined  either  by  the  eye  or  the  mi- 
croscope, and  of  course  the  cleavage  is  not  visible.  These 
crystals  arc  flexible,  and  their  haidiiess  not  capable  of 
being  determined.  Their  surface  is  so  considerable  in 
comparison  of  their  mass,  that  they  float  on  water,  ^l* 
though  they  have  a  considerable  apecific  gravity.  ,  {jUs 
jiemarked,  that  !■  other  varieties  of  slrsight-ed^  aA- 
gite,  the  crystals  become  thicker,  then  lose  their  flexi- 
bility, but  arc  still  too  small  fur  allowing  the  hardness 
to  be  ascertained ;  others,  again,  arc  thicker,  but  still, 
owing  to  ihcir  minuteness,  the  dimensions  of  the  form 
caitnot  be  measured  {  these  sink  in  water,  scratch  nrp> 
sum,  but  break  on  calcareous  spar.  At  last,  in  oiber 
.varieties,  the  form  is  discernible  by  the  cleavage,  and 
the  hardness  is  equal  to  5  and  6.  and  the  apecific  grfvtty 
equal  to  3.0.  These,  on  examination,  prove  tobe  straight- 
edged  augite.  What  tlicse  arc,  so  arc  all  (he  preced- 
ing varieties, and  also  amianthus.  It  is  by  pursuing  this 
mode  of  examination,  that  we  are  able  to  refer  such 
sttbstaiKes  as  amisnthus  to  their  true  place  in  the  sys- 
tem. Other  minerals,  again,  which  occur  in  an  earthy 
state,  can  only  be  referred  to  their  true  place  in  the  sys- 
tem by  tracing  them  in  connection  with  compact  mine- 
rals, which  stand  in  connection  with  others  having  a 
crystallised  structure.  Thus  porcelain  ^earth  can  be 
traced  to  compact  felspar,  and  this  to  tiitlaled  felspar ; 
or  it  can  be  traced  immediately  to  foliated  fei^ar^  and 
in  this  way-katme-plsce  is  ascertained.  -  Other  csithpi 
and  loosely  sggregated  minerals,  as  many  clays,  caniM 
be  referred  to  any  species ;  these,  therefore,  are  deter- 
mined in  an  empirical  way  ;  and  we  may  use  the  blow- 
pipe, acids,  and  other  means,  for  obtaining  a  knowledge 
of  their  properties.  These  bodies  are  more  properly 
objects  of  geological  curiosity,  and  of  economical  value, 
than  interesting  to  the  mineralogist. 

The  nomenclature  of  the  species  used  in  Ibe  preMBQt 
arrangement,  is  founded  on  the  primitive  forms  of  the 
minerals,  on  the  nature  of  thcir  cleavage,  or  on  the  po- 
sition of  the  bevclment. 

According  to  Mohs,  all  the  regular  forms  in  the  mi- 
neral kiagdop  arc  reducible  to  .soaooDf^of  iaor  great 
systoms«i«^nNips,  named  rhomboidil^^MfiiilMal,  pris- 
matical,  and  hcxahcdral  or  tcssulsr,  incloomg  OCtabedNtl, 
cube,  rhomhuidal  dodecahedron,  tec.  Thus,  in  the  ge- 
roniiKluin,  there  arc  three  species,  in  which  ^he  pri- 
mitive Icjrm&are  the  octahedron,  rhomboid, and  prism; 
and  hence  these  arc  named,  octahedral  corundum,  rhom- 
boidal coriudum,  and  prismatic  coru|f}u||u.  In  the  genua 
zeolite,  there  are  seven  specm  \  oni  etmse  is  named 
prismatoidal  zeolite,  because  the  cleavage  is  prismaloi- 
dai  i  another  ia  named  axifrsngiblct  because  one  of  iu  most 
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•trilung  cbarac^rt »  itt  axifrangible  cleange.  In  ibe 
grnms  augitet  one  species  is  named  oblique-edijed  &«• 
gil^ because  tbo  edge  braMd kytte meetiBg  of  tha  ba- 
velling  pUnes,  on  the  eMfemnlet  of  tbe  crytttlt  it 

placed  obliquely  lo  the  axis  of  the  prism  ;  another  spe- 
ciea  is  named  straij^hi-ed^ecl  auiMtu,  because  ihe^  edge 
Jbrmed  by  the  bcvtlling  plam-j  nn  ilie  extremity,  is 
■tfeight  or  perpeodicular  to  the  axis  of  tbe  prism* 

CLASS  L  s. 

If  sidid,  there  ia  a  aensUtk  taste.  No  UtMHoew  immU. 
Speeifte  gravis  under  %J0, 

Orobr  I.  GAS. 
JlriCmn.    Not  add.   Sp.  gr.  0.000).— 04)014. 

GsNus  L    MARSH  GAS. 
Smell.    More  or  less  respirable.    Sp.  gr.  rr  0,ocoi. 

This  genus  contains  three  species,  viz.  1.  Carburet' 
ted  marsh  gaa.  3.  Salpburetted  marab  gas.  S.  Fbec- 
pburetted  marsh  gas. 

1.  Carbaretted  marsh  gas,  or  eartitiretted  hydrogen. 
EmpfTcematic  smell.    Sp.  gr.  ~  0.0008. 

Geogneatie  Sitttation, — Ttiis  jjas  rises  fiom  marshes 
and  volcanoes.  It  is  also  met  with  in  [jicat  quantttlea 
in  coal-mines,  forming  ihc/ire-damji  of  miners. 

S.  Sulphuretted  marsh  gas,  or  aulpbnrettcd  hydrogen. 

Smell  of  rotten  egn.   Taate  nauseoos  and  bitter. 

Hydrogen  6.344.    Solphur  9S.756  —  100.  BerteSu*. 

Geognoitic  SHualion—lx  rises  from  sulphureous 
springs,  also  fion»  marshy  places,  and  is  met  with  in 
mines. 

3.  Posphuretted  marsh  ^s,  or  posphurclted  hydrogen. 

SmoTl  of  putrid  Ash.   Taste  bitter. 

Geognoatk  Situation.'— It  rises  from  marshy  and  other 
placet  where  organic  aub^ancea  are  in  a  stale  of  decom- 
poiitioD.* 

GBMtra  n.  METEORIC  GAS. 


PeifiMtIr  m^rabio.  Sp^ 
irie  «tr.  Reapifft- 


Wiihout  smell  or  taste. 

gr.  r:o,ooi  0  0013 — 

1.  Pure  meteoric  gas,  or 
ble,  without  tmell  or  taste. 

Qeognottic  SUuatiojhmmfotwn  the  atnotpiMM  wUch 
aurrouoda  the  earth. 

Oruku.  water. 


OaDBft  in.  ACIDS. 

If  BofidfteliMiblf  acid.  If  tbe  Sp.  gr.  Its  Sandmdr^ 
it  ii  BWeotiah  astrfngeDt.  Sp.  gr.  so.00is^.r. 

GsKts  I.    CARBONIC  ACID. 

Spiritus  Letalis,  FUn.   Gas  Sylveatre,  Spiritus  Sjl> 
vestrto)  Fantetkut  and  Fen  Mebnam,  Fixed  titt  Madt. 
Taste  acid.   Sp.  gr.  sOjOOIS. 
1.  triform.   IS  gateous. 

Geognottic  and  Gcografihic  Situations. — It  occurs  in 
considerable  (|uaii:uiei>  m  marshy  places,  rises  from 
certain  acidulous  w;)tcrs,  aiul  abounds  in  many  caves, 
M  in  that  of  Del  Cane  near  Napiesj  and  of  Aubenas  ia 
ArAtcJw. 

Gmrva  It.  MURIATIC  ACID. 

Smi'll  of  safTrtHt  and  aliwig  add  taate.  Not  leapitaibk. 

Sp.  gr.  U023. 

I  JEriform.    In  the  gaseous  form. 

GttgmHk  Situalion. — Emanates  from  volcanOOti  ItC. 

Gkmcb  III.    SULPHURIC  ACID. 

If  sriform,  tbe  smell  ia  sulphureous,  and  it  is  not  re- 
&pirable ;  if  fluid  it  ia  atreogljr  acid  to  the  taiM.  S|k 
gr.  =0,0035—1.5. 

1.  Mmwowtu,  Sp.  gr.  zro.oaa^. 

Oecgno*$k  auiutfieis.— li  rises  from  volcaooeit  and 
sometimes  in  considerable  quantity. 

2.  Fluid.  Fluid.  Sp.  v;r.  =1.4—1  5. 

Crognottic  and  Geografihic  Situatwnt  —\X  is  observed 
trickling  from  the  rouls  of  caves  in  jV.uia  ;  m  ar  Aix, 
io  Savoy,  and  in  various  places  in  Italy.  Al»o  iu  some 
altiiatioiia  io  AincikB»  and  in  tbe  itiand  of  Jata. 

GsnobIV.  BORACICACID. 

Solid.    Sp.  Gravity  under  3,0. 

1.  Scaly.  It  occurs  in  scaly  crusts.  It  tastes  first 
aflttriaht  or  enbaeMi  then  bitter  and  cooliog*  and  laatlf 
aweetiab. 

Ot^nouHe  tnd  Gwgn^kk  AUNmUmi.— >It  ie  Ibund  en 

the  edges  t  f  hot  Eprini-;?,  near  Sasso,  in  the  territory 
of  Florence,  and  aiso  in  Voicaoo,  one  of  the  Lipaii 


Fluir?,    Tastelest,  or  with 
Sp.  gr.  —  1  1 — 1,0S69. 

Gbkus  I.   METEORIC  WATER. 


Without  smell  or  taste. 

li  Pure.    WiihuiLi  smell  or  taste. 

This  is  common  ram,  river,  and  spring  water.  Mi- 
neral waters  are  to  be  contfdend  aa  acodOBttl  varie* 
ties     pure  meteoric  water. 

Gbnus  ii.   sea  WATER. 
Sensible  taste  and  smelL 

1.  OiaoMiB.  Bitter  navaeona  taitoMid  dtaHgroMbk 

smell. 


GsNoa  V.  ARSENIC  ACID. 

Sriid.  Specific  gravity  above  S. 

1.  Oetahednt.  Cleavage  octahedral.  Taste  sweet- 
ish astrin^^cni.    Sp.  gr.  ^3  6—2.7. 

Hxtemai  Ctonzrf«r«.~-Its  colourit  are  reddish-white, 
«ROW«White,  yellowish- white,  and  milk-white.  It  oc- 
COM  maaiivoi  in  thin  cmstat  atalactiiic,  amalt  renilbmif 
ond  botTTeidalt  and  freqsentljr  in  dclieoto  eapHlary 
shining  crystala,  which  are  scopiformly  or  stellularly 
agf^regated.  Its  lustre  is  shining  and  silky,  and  pearly. 
It  is  very  soft,  passing  into  friable. 

Chemical  Character  — U  soluble  in  water. 

OetgnMtie  and  Geogra/thie  Situation^lt  Mcurs  as  a 
aoeendavy  fbrmatlon  in  veins,  aa  at  AndroMhorg  in  the 
Harta,  where  it  to  accompanied  with  nadve  anenict  red 
attvor,  galena,  and  red  oi^nmt 

Ordeh  IV.  SALTS, 
olid.    Not  acid,  but  subacid.    Sp.  gr.=. 


*  Hydi«genga%  in  a  pretiypim  ttaic^teawthamaiaiiileCthepeipetaal^ 
«NcdmaadiiBtipeelm«>  imiMltgM. 


•nd  night  hwa  be  jmm; 
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MINERALOGY. 


GEHts  I.  XATRON. 

Cleavage  piikotaiic.  Tasle  siiarp  aod  alkaliae.  H.^ 
Sp.  gr.  =1.4. 

1.  Pkismatic  Natron.— JawfMB. 

Prism  zziss"*  60°  i  Cleavage  not  accurate!/  a«c«r« 

lained. 

Thh  spcrics  is  tViviJcd  i ni o  t wo  IDbtpVCieii TIS.  C0II1> 

mou  natron  and  l  adsaud  na  ion. 


First  SvosraciBS. 

CoMKON  KAT«oit|/ain«t«M,^^em«iDeaNa(ron»  IVer- 
Htr. 

JJetcri/iiion. — External  CAoracXm^^Colourai  yellow- 
ish  and  greyish-while;  also  anoke-grey  and  Qfaan- 
jreliow.  WlKO  freshi  it  i»  coinpact»  aomeUmea  gianu- 
lar,  Mimetimes  ndialad,  vitraoiia  and  gliaicnii^i  and 
mure  or  icsstranslucents  whco  waatlMtc4f  it  ia in looac* 

dull,  opaqut;  pans. 

Chemical  Churactcrs. — h  effervesces  willi  aculs.  It 
is  easily  soluble  in  water,  and  its  solution  colours  blue 
vegetable  tmcturea  green.  It  la  my  finiUe  bafarn  tbe 
btoarpipe. 

CenafiMntf  Parre. 


Dry  sub-carbon 

■te  of  Soda,  32.6 
Dry  Sulphate  of 
Swia,      >     30.  H 

Dr}-  Muriate  of 
floda,     .  ISA 

Wiawt 


100.0 
b7lli.«.80. 


JVkfrwi. 


Carbmale  of 

Soda,  •  «9.1t 
Carbonate  of 

I.imc, 
Carbonate  of 
Magneiia, 


3tj6  BitiaetiTC  mat- 


30. 


JMltr«n  ^  Hungary. 


Carboaate  of  So- 
da,     .  14.3 
Muriate  of  Soda,  2^.4 
7.44{Sulphatc  of  So- 
da,       -  9.2 
1^  Earthy  teaiduuai,  9.3 
Water,      .  45.0 


JtaMt.10a.b.iiLa.A 


100.0 

According  to  Lam- 


Gfognotiie  SUuation.— It  occurs  a&  an  cOlorcsccnce 
on  tlic  surface  of  soil, — on  decomposing  rocks  of  parti- 
cular kindsy— on  tbe  aidea  and  bottoms  of  lakea  that  be- 
come dry  during  the  aumnier  teaaam—also  on  the 

walls  and  bouoms  of  cives, — and  dissolved  in  the  water 
of  lakes  and  s-jit  ings.  In  IIunp;iry,  accoidin^;  to  ihjck- 
ert  and  I'u/.niand,  ihcrc  arc  so  many  natron  lakes,  that 
50fi00  quintals  of  soda  could  be  obtained  iruni  iliem 
annually.  In  some  places  of  the  same  country,  it  cfDor- 
aacea  on  tbe  aurface  of  the  soil,  beatb,  fcc.  It  abounds 
in  the  natron  lakes  of  l^gypt. 

Gc'jgrrf:'::r  Situation. — Ewofie. — It  occurs  in  Hohe- 
luia,  Hungary,  Switzerland,  in  iht  I'lilcprcan  I'ltlds, 
Monte  NuoTo,  near  Naples,  and  Mount  .lima  iri  Sicily. 

^riro. — It  occurs  in  considerable  quaiuiiy  in  Egypt. 

^«ia.-->In  the  vicinity  of  Smyrna,  and  the  ancient  city 
of  Epbeaut;  in  Bengal  {  near  iiomtmyi  Persia;  Natolias 
district  of  Ocltottki  in  the  government  of  Irkutsk  j  and 
in  the  Crimea. 

Amtrica.—Dihi,u\\i:i\  iu  ihc  lakes  uf  Mexico. 

Sf.fOJID  SUBSPRCIK*. 

Radiated  XAmoN,  Jamescn. — Siralilichcs  Natron, 
Xlafirotfi. 

External  CAaracfrr*.— Colours  greyish  and  yellowish 
^bhe.  Occurs  in  crusts,  in  radiated  distinct  concre- 
tiOMi  and  cryatallizcd  in  capillary  or  acicular  cryaulsj 


which  are  aggregated  on  one  another.  The  hMtre  b 
glistening  and  vitreous.    It  is  tr«nsluceDt. 

fhrmk^  Ctantttn^^immif  ta  tboae  of  cofliiMn  ti^ 
troo. 

CMarir.  Pana^Water  of  cryatalKiattoo,  33.50 
Carfoonie  add,  SiX)0 
Pnieaoda,  .  STjOO 

Snlpbato  of  soda,    .       3  so — loo.oo 

Kiafiralh,  Beit.  b.  iii.  s.  87. 

Geogno$tie  and  Gtogra/hic  Siiuationt.— Mr.  Bagge, 
Swedish  Consul  at  Tripoii,  gives  the  following  informa* 
lion  respecting  this  iuiercatiog  aobapecies  of  nairoo. 

Tbe  natitre  country  of  thb  natron,  which  is  there  called 
TVeno,  ia  the  pronnce  Sukena,  two  days  journey  from 
Fezzan.  It  is  found  at  the  bouom  of  a  rocky  moun- 
tain, foriniiii^  ciusis,  usually  the  thickne»s  of  a  knife, 
and  somciinieb,  although  rarely,  of  an  inch,  on  llie  sur- 
face of  the  earUi.  It  is  always  crystaUutc.-  in  the  free* 
ture  it  consists  of  cohering,  kmgiab,  parellel,  ftequaMlf 
radiated  crysula,  baving  tbe  aapaci  of  unbumt  gypeoaa. 
Beaidea  the  great  quantity  of  trona  «Meb  is  carried  to 
tlie  country  of  the  Xcgros  and  to  F.i;ypt,  fifty  tons  are 
annually  carried  to  Tripoli.  It  is  not  adulterated  with 
salt.  The  salt-mines  arc  si'uaicd  on  (lie  »ea-!>hore ;  but 
tbe  trona  occurs  twenty-eight  days  journey  up  the 
country."  According  to  tbe  accounts  of  Mr.  BarrosTy 
it  would  appear  also  to  occur  in  the  district  of  TarfcUt 
in  Boshieman's  Latrtl,  in  Southern  Africa. 

Uses. —  It  is  principally  employed  in  the  manuraclurc 
of  glass  and  ioap,  in  dyeing,  and  lor  the  washing  of 
liiicn.  It  is  sometimes  purified  befurc  it  i%  used,  but 
more  frequently  (particularly  that  from  Egypt}  it  is 
used  in  its  natural  state. 

GBWtia  IL  NITRE. 

Three  axes.  CleaTsge,  prinnatic.  Taste,  cooling  and 

aaline.    Hardness  :=  2.0,  Specific  gravity  z=  1.9,  2.0. 

I.  Prism ATio  Ntras,  JMie«on.-^Frismatiscbea  Na> 
tUrlicher  Saltpeter,  UMa.  NarOrileher  SelpetaTi  Wenutm 

Prism  ~  .  Cleavage  prismatic,  ai>d  in  tlie  direc- 
tion of  the  smaller  diagonal  of  the  prism. 

Deicrifition. — External  C/;nrccrrr«.— -Colours  greyish- 
white,  yellowish-white,  and  snow-white.  Occurs  in 
flakes,  crusts,  wid  in  capillary  prismatic  crystals.  Dull, 
glimmering,  or  abining,  and  the  lustre  vitreous.  Alter- 
nates from  traBslttcent  to  tranaparent.  Brittle,  and 
easily  frangible. 

Chemical  CAarar/<?r«.— Deflagrates  when  thrown  on 
hot  co:>l. 

CotutUuent  Partt. — The  natural  nitre  of  Molfetta,  ac* 
cording  to  Klaproth:  Nitrate  of  potaab,  43.fS 
SulplMtooriiaMi  39.45 
Caitonateof  lima,  30.40 

Muriate  of  Potash  ?  0.80 
Loss,       .  1.40 


 100.00 

Kla/irolh,  Beit.  b.  i.  s.  330. 

Gt»gH9»(ic  Situatlon.^U  is  usually  found  in  tbbi 
cruata  on  the  aurface  of  soil,  and  sonseiimea  alao  covetw 
ing  tbe  aurfiice  of  compact  limesione,  chalk,  and  ca1e> 
tufT.  In  many  countries  it  jjcrminates  in  certain  sci.'irjns 
out  uf  the  cartti,  atid  when  this  earth  la  accumulated  in 
heaps,  so  as  to  expose  a  large  surface. tO  the  atmoa' 
phere,  it  is  found  to  produce  it  annually. 

Geoffra/i/iic  Situation. — Eurofic. — It  is  found  in  great 
quantities  in  many  plains  in  Spain;  very  abundaoUy  an 
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the  phiAt'  of  UoogMT*  th*  Uknine  and  Podolia ;  and 
also  in  France  «Bd  luily. 

Mia. — Nilre  ia  very  abondaiit  in  India;  also  in  Per- 
sia i  rtiid  in  the  valley  between  Mount  Sinai  and  Suez, 
in  Arabia. 

4frica, — This  suit  is  abundant  in  Egypt ;  also  at  Lu' 
daniari  in  the  interior  of  Africa ;  and  in  the  Klfoo  De> 
nit,  to  tbe  cait  of  the  Cape  of  Good  H(»pe. 

Amerin^tht  nitre  used  for  the  mannlitctareor  gun- 
powilcr  in  the  United  Stales  of  America,  is  obtained 
from  an  earth  collected  in  the  Kmestone  caves  of  Ken« 
tucky.  Nitre  elTloutsccs  in  considerable  abundance  on 
the  soil  near  Lima;  and  in  rucuman  in  Suuth  America. 

Ute:—lu  Hungary,  Spain,  Molfetta,  and  the  East 
Indiett  cwwidcrable  quantities  of  natoral  nitre  are  col- 
IcetH ;  bat  the  greatest  proportion  of  that  uted  in  com- 
merce, is  obtained  hj  working  artificial  nitre  beds. 
These  consist  of  the  refuse  of  animal  and  vegetable 
bodieis,  undergoing  pulrciaction,  inlxtd  wiih  calcareous 
and  other  eartiis.  Its  principal  use  is  in  the  fabrication 
of  gunpowder  I  it  in  also  naed  in  iittdiciiie»  and  minj  of 
thearti> 

Oxam  IlI^CLAUBER  SALT. 

Three  axes.  Cleavage  prismatic.  Taste  first  cooling, 
and  then  suliae  and  bitter.  Hardness  z::  .  Sp.  gra* 
Tiiy  S.S. 

I.  Phihmatio  Gi.At;BEB  Salt,  Jame$on — Prisma- 
tischrs  GUuer  Silz,  Moht.  NatUrlichcs  Glauber  SaU, 
9Vtrnrr. 

Pri»m  unknown.  Cleavage  not  accurately  ascertained. 

External  Characteri.—l\.%  colours  are  greyish  and 
yellowish  white ;  aeldoai  snow  or  milk  white.  It  oc« 
curs  in  the  form  of  mealjr  effloreteeDcea}  In  crtuta; 
seldom  stalactitici  small  botrjpoidal,  reniform ;  in  small 
and  fine  granular  distinct  concretions ;  and  crystallized 
in  prisrns,  which  are  oiUii  ;icicular.  Internally  it  is 
shining,  and  the  lustre  is  vitreous.  The  fracture  is  con- 
choiiial,  or  uneven.  The  fragments  are  indeterminately 
angular^  and  blnni  edged.  It  is  brittle,  and  easily  fran> 
gibte 

Chemeat  Charatttrt. — Before  the  blowpipe,  it  is  af- 
fected in  tht  Same  manner  as  Epsom  salt,  but  its  solution 
docs  not,  like  ikat  «f  Epeom  aalt,  afford  a  prccipitat* 
with  an  alkali. 

CotuOtueni  Parit. — Natural  Glauber  Salt  of  Eger,  ac- 
cording to  Reuss,  (Cltemiacbe-mediciniache  Brcscbrei- 
bung  dn  Kaiser  Fransens  Badest  Drcadeni  1794),  con« 
tains  Sulphate  of  Soda,       67  034 

Carbonate  of  Soda,  16  333 
Muriate  of  Soda,  11.000 
Carbonate  ol  Lime,  5.643-^—100 

Geognottie  Situation  — It  occurs,  along  with  rock-salt 
•nd  EpKMA  salt,  on  the  borders  of  saJt  lakes,  and  di»> 
wlvcd  in  the  waters  of  lakes ;  in  efllorescmees  on  moor- 
ish ground ;  also  00  eandsteine,  marl-slale,  and  old  and 
newly  built  walls. 

Ueagrafihic  Situation  — F.urofic. — It  OCGUfS  ill  Gcr> 
many,  France,  Hungary,  Spain,  and  Italy. 

JUaj^lt  occurs  on  the  banks,  and  in  the  water  of 
mmy  SU>eriaa  salt-lakes}  neighbourhood  of  tbe  Lake 
Baikal;  tbe  deaett  plains  oF  Iset^  Ischem,  and  Barebyn. 

*(J^a.— Egypt. 

Unet. — It  is  tt>icd  as  a  purgative  medicine;  and  in 
y.ni:  r  inr  i.  a aolwtltute Mr  sodSf  fu  tb« mMHttfiic- 
iure  of  white  glass. 


GekusIV.  alum. 

Many  axes.  Cleavage  tcssular.  Taste  sweetish,  aatrin* 
gent  and  acidulous.  HardaeaesS.O^s.  specific  grav.  ' 
s  Ifi  1  J. 

1.  Octahedral   ALt^M,  Jameton.  Octaedliaciiee 
Alauo,  Moha.    Nutiirlicher  Alaun,  Werner. 
Crystallized  in  tabes  and  octahedrone.  Cleavkge 

octahedral. 

External  Ckttneterw.—^UAonn  yellowish  and  grejr- 
isb-white.  Occurs  as  a  fiiriaacaous  efflorescence,  sta> 
lactitic,  in  delicate  cenred  and  parallel  fibroos  concrc- 

tions.  The  varieties  with  fibroui  concretions  have  a 
pearly  lustre;  oiht-rsarc  glistening  and  vitreous.  When 
llie  ft'acturc  can  be  observed,  it  is  conchoidal. 

Chemical  Charactert. — It  is  sgiu&le  m  from  sixteen 
to  twenty  times  its  weight  of  water.  It  melts  easily 
by  means  of  its  water  of  crystallisation ;  and  by  conU- 
nuance  of  the  heat^  it  is  conTcned  into  a  vbite  spongy 

Natural  Alum  of  Frelnnrald, 
CMMfKaeur  Avt».— Alumina,  15  25 

Potash,       ..       .  U.35 
Oxide  of  iron,    .  7.50 
Sulphuric  acid,  and 
water,  77.00^100.00 
KtafirrAh,  Beit.  b.  iii.  s.  lO.*?. 

Geognottie  Situation.— li  generally  occurs  as  as  elflo- 
rescence  on  aluminous  minerals,  as  alum-slate,  alum* 
earth,  alum-stone,  aluminoua  coal,  aluminoQs.siate*clay, 
and  bituinlnous  shale,  and  also  encrusting  lavas. 

Geografihic  Situation, —  F.urnfte. — It  occurs  as  an  efflo- 
rescence on  the  surface  of  bituminous-shale  and  slate- 
clay  at  Hviilct,  ncur  Paisley;  also  encrusting  ainro-slate 
near  Moifat,  in  Dumfriesshire;  Fenytowo  of  Cree,  in 
Galloway ;  and  at  Whitby,  In  Yorkshire.  On  the  Con- 
tinent of  Europe,  it  is  met  with  in  many  peaces,  as  in 
the  aluiTi-sIaic  rotks  near  Chrisiiania  in  Norway;  in 
coal-mines  in  Btjheinu  ;  also  in  Austria,  Bavaria,  Hun- 
gary, Italy,  and  live  Islands  of  Stromboli,  Milo^  kc.  in 
the  Mediterranean  See* 
E«pt. 

vfrnrrfco:— In  Resl  del  Monte  in  Mexico,  on  a  por- 

pliyritic  stone. 

Uart. — It  is  employed  as  a  mordant  iti  dying  ;  also  in 
the  manufacture  of  leather  and  paper;  as  a  inediciiic ; 
fur  preserving  animal  aubstaocea  from  putrefaction  i  and 
it  is  sometimea  imscd  with  breed,  in  order  to  give  it  a 
whiter  colour. 

•  Rock-Br  ITER  (a.) — Bergbuttcr,  irerr.er. 

External  C/taracten^-^oloun  yeltowisb-white,  yel* 
lowish-grey,  cieam-yelfow,  strav-ycUow  and  pale  sul* 
pbnr-ycllow.  Occurs  massive,  and  tuberoee.  -Inter- 
nally strongly  glimmering,  and  resinous.  Praetore 

straight  fjiiatc;!.  Fragment^;  l  l'int-edgcd.  Tianslu- 
cent  on  ilie  cdj^es.  Fecb  raUicr  greasy,  Easily  fran- 
gible. 

ConatUuent  Parit. — It  is  alum,  mixed  with  alumina 
and  oxide  of  iron. 

Qt^Mtk  ^iia/ieit.~It  oosee  mtt  of  rocks  that  con- 
taiw  alum,  or  its  constituents,  as  alum-slate,  bituminous- 
shale  imprcgnnleil  with  li on-pyrites,  ot  aluni-eartli. 

Gcogrofthir  Hiiuatirjn. — It  occiirt  at  the  Huriet  alum- 
work,  near  Paislcv  ;  oozing  out  of  rocks  of  alum-slate 

ia  tbe  ialaod  of  iktroholm,  in  the  Baltic  i  at  Muskau  in 


'i^iyiiized  by  Google 


504 


MIN8BAL06X. 


Upper  Luutia;  SaalFcId  in  Thuringia  ;  and,  according 
to  Ptilas,  in  ulumiaous  rocks  on  the  baolu  of  the  river 
Jcoisti,  ia  Siberia. 

GbiivsV.  EPSOM  salt. 

Three  axes.  Cleavage  prisimitle.  Taste  bitter  «nd 
saline.    Hardness  =      .  spec.  grav. 

I.  Pkumatio  £v«om  Salt,  /«airMii.— Priamaiiachea 
Bi;ter  Sals,  ilfflA«.^Nai3rlicb«r  Bitter  Sals*  Wtmer, 
Prism.  =  90^  C leafage  ▼eff  pevfectt  accvnliHC  to 

CDC  <»r  the  diai-onals. 

Exirrnal  Charactem  —CoKoMTi  snow-white,  grcyiah> 
white,  }ellowisi:-vriute,  sometimes  iish 'grey,  and  amokc« 
grey.  Occun  in  farinaceous  crusts,  flakcit  UmH  bo* 
trjoidal,  reoirorm,  aiitl  cryauUiseit.  Priamt  acicular 
•nd  capilhry.  The  feibiacefM*  variety  la  dltllf  tbe 
others  shining,  glistcniitg,  and  pearly.  Varies  from 
tAiisparcni  to  opaque.    Brittle,  and  easily  frangible. 

Chemical  Charactera — Before  the  blowpipe,  it  dis* 
•olves  very  easily  by  tnc  assistance  of  ita  water  of  crya* 
ta1lixat}a%  but  it  is  difficultly  fiMiblei  lis  lollMioBgivw 
A  {Hreeipitatc  with  liiDe«water. 

CmtMutnt  P«rfa.— Tbe  oootthliciit  patta  of  pvriBed 
Epvim  satt,  the  aulpbato  nf  OMgDetM  oT  cb«niiat%  »ic^ 

according  to 

Sergmann.  Kirrsau. 
Stilphuric  Acid,      .      33.0  39.46 
Magnesia,  .  .19.0  I7  00 

Water  of  CrysuUisaliun  48.0<~IOO.O  53.54—100.00 

GeognotUe  and  Geographic  ^iialfMU.*-lt  oeeurs  as 
an  I ffloi cscciicc  at  Hi.  il  i,  itar  Paisle)^  alon^;  witli  na- 
lufal  alun>  ;  ;iiid  somt  imits  effloresces  on  old  walls. 

U»e» — When  puiificd,  it  is  used  as  a  purgative  me- 
dicine i  and  it  ia  valued  by  chemists  on  account  of  tbe 
iwgiitab  wbich  can  bo  obiaiMd  from  k. 

G«irwaVI.  VITRIOL. 

One  and  three  axes.    Cleavage  rhomboidali  pyrami- 
dal, and  prismatic.   Tisia  inringent.  H.= 
Sp.  gr.  a  1.9~2.a. 

1  Rbomboii»al  ViTRiott  or  Obbbii  VrnuoLt 
.fijmcfor;— RhomboedrisebcB  Vitriol  Sals,  iUU*.  Kan 

Viliioi.  U'crner. 

RhoiTi!>r.ic!=8i°  23%  Cleavage  nme^  ois9v  HsSI. 
Sp.  grc^l  9,  a.o. 

Zkeacf^WtoB,!— Coloan  emerald,  apple,  and  verdigris 
greoB,  aod  sonetiflBcs  graa»«feen :  on  exposure  to  the 
weather,  Itbeedines  sirav-fenow,  cream-yellow,  ochre- 
yellow,  aixl  yellowish-brown.  Occurs  pulverulent,  maa- 
*  siv«,  dis!>c(»tuated,  uliklaciiiic,  tuberose,  botryoidal,  reni- 
form,  in  fibrous  distinct  concretions,  and  crystallized. 
Shining,  both  externally  and  intemallj.and  the  lustre  is 
vitreous,  with  exceptioa  of  die  fibroui  varieiioi,  which 
are  pcirly.  Fracture  flat  conchoidal.  Alternates  from 
semi-transparent  to  opaque.    Refracts  double. 

Chemical  CAarac/(r.— Befwe  the  blow-pipe,  on  char- 
coal, it  becomes  magBstlei  etid  colo«n  ghiis  of  boiBS 
green. 

CmH^mmt  i*ar«ay-*Oside  of  iron  35  7 

Salpbaricadd  St.9 
Water  49.4->KX>.0 

Bcreeltii>>. 

GtQgnottic  and  Otografihic  HUuationtd — It  is  always 

•negated  with  iiea  pftliMt  by  the  decttmyerideit  ef 


which  it  is  formed.  Occurs  in  several  coal  mines  in  this 
country,  and  in  many  iron  and  coal  mines  on  the  coou* 
sent  of  Enrape,  and  alio  hi  America  and  Asia. 

Uac»  — It  is  employed  to  dye  linen  yellow,  and  wool 
and  ailk  black ;  in  the  preparation  of  ink ;  of  Berlin- 
blue  ;  for  the  precipitation  of  gold  from  its  solution} 
and  sulphuric  acid  can  be  obtained  bom  it  by  disiilla- 
tioo.  The  reudBO  of  the  latter  proceia  (ceketlwr  of 
iron)  is  used  as  B  red  paintf  aodt  wbea  washed,  for  pe- 
lishing  steel. 

2.  PmsMATic  VITRIOL,  or  nn  E  viTHioi.,  Jameton. 
Prismaiischt  s  Vitri.  l  S.iiz.  Moh*.  Kuplei  vitriol,  IVemer, 

Prisni=i34°  3*.  Ckaviige  the  same.  Hardneais 
S.5.    Sp.  gravity:^.!,  3.3. 

Sxttrnal  Ckmc/enjm'JCmamtM  coloQr  dark  akf* 
blue,  wliicti  sometimes  approaches  to  vcrdigris-green. 
By  exposure  to  the  air  it  becomes  yellow.  It  occurs 
massivi  i  i mlnatcd,  stalactitie,  dentiform,  and  crystal- 
lized. Externally  and  iineroally  it  is shinii^  sod  vitreous. 
The  fracture  is  conchoidal.  The  frag  meats  are  tBtbcr 
abarp-edged.   It  is  translucent. 

Cilearieaf  Ctonwrrr»H-.Wheii  b  poitien  of  it  U  die- 
solved  in  water,  and  spread  on  the  aurface  of  iieiii  ittep 
mediately  covers  it  with  a  film  of  copper. 

Conttituent  Part: — Oxide  of  copper  32.13 
Sulphuric  acid  31.57 
Water        .        36.90— 10O.0* 


Ceugn^ttie  and  Geogra/ihic  Siluationa. — It  occurs, 
aloh^  w  ith  copper  pyrites,  in  Pary's  mine  in  Anglcaes) 
anil  also  in  the  copper-nlaes  in  tbe  county  of  WieUev 
in  Ireland. 

Utea^lt  is  used  in  cotton  and  linen  printing;  sad  tliA 

oxide  separated  from  it  is  used  by  pai'i't-r"?, 

3.  Ptbamihal  viTHioL,  or  whits  vitriol,  Jameton, 
IfftuaUsziW  90'.  Cleavage  ooIibowb.  lUrdneec: 

Sp.  iKnivity=3. 

External  Charaetert^  Ceteers  grey i.^h,  yellowiab  red- 
dish, and  greenish-white.  It  occurs  nussive,  stalactitic, 
reniform,  botryoidal,  in  crusts;  l  U  >  in  radiated,  iihruus, 
and  granular  distinct  con  :  i  tiniis ,  L<nd  crystallized.  It 
is  shining,  translucent,  briitlc,  end  easily  frangible. 

Chemical  Charactert.—Xv  iniumesccs  before  tbe  blow- 
pipe, but  does  not  pbospboNace  i  k  diaaelvee  in  S.9W 
parts  of  boiling  water. 

CbMttir.Perfa— Oxide  of  Zhw  SITS9 

Oxide  of  manganese  0  5  6.522 
Sulphuric  acid  33. 
Water       .  56.( 


».o> 

5.0  5 


71.739 


100.0  100 

Klaftntht  Beit.  b.  v.  a.  196.   Hen.  Archiv. 

h,  iii.  Si  SSf. 

Oe^ptMMc  md  GeografiUe  antatktu^U  oeeufe  In 

repositories  that  contain  blende,  and  appears  to  be  form- 
ed by  the  decompoMtion  of  that  mineral.  It  occurs  at 
Holywell  in  Flinisliire  ;  a   !  n  i  ^  said  also  in  Cornwall. 

Utet.^U  is  used  as  a  medicine ;  is  employed  in  great 
quantities  by  van^shrrs  to  make  oil  drying ;  and  a  fine 
white  colour  named  Zfoc-wMre,  wtilcb  is  more  durable 
than  white-lead,  is  prepared  fi^rni  it.  To  prepare  tbie 
colour, the  salt  is  diasolved  in  wafer,  nnrl  t'  r  «  I'r  rridc, 
which  is  the  zinc-wbilc,  is  precipitated  troin  it  by  means 

efpetaah  or  chalk. 
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•Rkd  vitui  1,  cr  s  L  LPIIATB  OI  COSAItVf  JiMiMIlt  ! 

Kobaltvitnui,  Wcmtr. 

JtxUrmU  Character t.—Coltmr  fleth>red«  inclining  to 
r4lM>red.  Occurs  coralloid.iil,  stalactitic,  in  crusts  j  also 
in  granular  distinci  coiicrciions.  Surface  rouf^h,  and 
longitudinally  furrowed.  Dull,  and  sildom  shmiH^;  on 
tb«  turiiices  of  the  distinct  concretions,  and  the  lustre  is 

Siarlf.    Fracture  earthy.     Fragmenu  bluni-cdgwf. 
paqoe.    AflTontK  a  jreUowish-whits  ttretk.  Easiljr 
friable,  and  brittle.   T««te  styptic. 

Chemical  Characters — Its  solution  affords,  with  car- 
bonate of  potasbt  a  pale-bluish  precipitate,  which  tinges 
bmrra  vi  •  ptira  Uim  odlo«r. 

CuttOhimt  P«rrt^Oxide  of  cobalt  38  7 1 
Stjipliuric  atiU  19  74 
Water  4155 — 100.00 

JCofiJUf  ia  Journal  fur  di  Cbeuuc  Ftiysik  et 
MinenlAgiet  b.  vi.  Heft  !« 180B>  ■.  Uf. 

Geognottie  and  Geografihic  SUtiatioru. —  !t  nccm^  m 
niniii^-heaps  in  Bim  r,  alont;  with  Umellar  heav> -tipar, 
eartl'.y  cobalt,  and  gicy  l  ili/.t;  and  H  Jim  IWWI  aIao 
£Mlodiotbe  Leogang  al  Salzburg. 

Guiiri  VIL  SAL  AMMONIAC 

Many  axes.  Cleavage  Ifssular.  Taste  sharp  and 
urinous.    Hardnesa^l.^ — 3.  sp.  graviiy.  I.5.— 1.6. 

1.  Ovtutmtua,  S*fc  AitMo>nAc»  J!MM««i.— Oeuie- 
drischcs  Salniae  Siili,  M»M»,  NHiiirUclMr  Salmiacitt 

IVemer, 

Tcssular.    Cleavage  octahe(!ra1. 
This  species  is  divided  into  two  subspecies,  viz.  Vol- 
dDic  Ml  ammoDiiCi  mmI  emichoidtl  Ml  MuMalac 

FlHtr  SOSIFBCIM. 

VoLOAJfio  SAt  A]n(o«iA0«4AHiMiMi.^Viiletaiieber 
Stlnuak-  Xanten. 
ibefrrtwl  ClBivctert^CAloanjellowtsh  ami  gf«ylih> 

vhitc  ;  pearl-grey  niKt  smoke-grey  ;  wine-yeilow;  come* 
time«  apple  Ki*<^n)  sulphui-yellow,  and  brownish-blaclc. 
<>i  ii->s  ill  ■  fRortsLcnccs,  crusts,  stalactitic,  small  bo- 
iryoidal,  iiib<  rose,  coiridcd,  also  in  granular  concre- 
tkins,  8t«)  caysialliisKi  fiu;urf-s.  Crystals  small  and  very 
fOisU)  and  lateral  planes  usually  smomh.  Externally 
'  dull  or  gKsteidog ;  intennllf  iiiimog  snd  vitreous.  AU 
tamMw  Aram  iraaspMrent  Md  opiqae.  Slightly  dnctite 
•nd  elastic. 

Chemical  Charaelert. — Wh»;n  moistened,  and  rubbed 
with  quicklime,  it  gives  out  a  puij^>.nt  ammoniacal 
odour. 

Cen§tltlU9t  Parff.— Muriate  of  ainu.unia,  i'-J  3 

Muriate  of  soda  0.5— >10ao 
Mbtfmtk^  Bdt.  b.  fii.  s.  »4. 

Ceognottic  Situation— Ai  its  name  implies,  It  is  a 
TOlcamc  production,  occurring  in  the  fissures,  or  on  the 
■nrface  of  volcanic,  or  pseudo-volcanic  rocks. 

Geographic  Sttmtkm.—Euro/ie  It  occurs  in  the 

vicinity  ut  burning  beds  of  coal,  both  in  Scotland  nd 
EaglMid.  It  is  fimnd  in  the  island  of  Icelsad.  On  tbe 
eonUaent  h  it  nan  whh  at  Sol&Ura,  Vesuvius,  jBtns,  the 
Lapari  Islands,  and  Tuscany. 

Ama. — Thibet,  Persia,  and  the  Isle  of  Bourbon. 

America.— la  folCMdC  dllltkU  botll  Id  Nwtll  «IM1 

South  America. 
Voft.  XUL  Faat  II. 


Saooifv  SvuwBeiftt. 

CuNc  HOT  !i  ^  <^  L AMicoirtAo,yaiiir«9ff.— Mutchlkber 

Siitiiti  i:^,  Aarnii  n. 

Exfernal  CViaracferj.— Colour  greyish-white.  Occurs 
in  angular  pieces  Surlace  is  uncTOQ.  ExtermJly  gUm- 
tncring ;  internally  stiinibg  and  vitrcoat.  Fnctuie  nearijr 
perfect  conehoidal.  Fragroents  indeterminate  anj^ular. 
oemi-transpferent  or  transparent.  Malleable.  Soft.  Light. 
Tasii  pijni,'cnt  and  iiiir,;iu'3. 

ComtUuent  Fart*.— Sluime  of  annmonia  97.50 

Sulphate  of  ammonia  2.50 — I  oo. 
Klafirolh.  Beit.  b.  iii.  s.  94. 

Geognottk  and  Geografihic  Siiuanam, — This  mineral 
is  said  to  occur,  along  with  sulphur,  in  ro<.ks  of  induilttd 
clay  or  clay-slate,  in  the  country  of  Bucharim. 

U»e»,—Thi%  salt  is  uiied  for  a  variety  of  purposes. 
Great  qusntities  of  artificial  sal  aiamoaiae  are  aiiiiualljr 
exported  from  tMs  country  to  Russia,  where  It  appears 
to  be  used  by  dyers.  It  is  en;;):-!',-.:  i!  by  '-ijpcK.T-siMiiiib, 
to  prevent  the  oxidation  of  the  biiifact  ui  il.c  uuula  iliey 
are  covering  with  tin.  I:  renders  many  metallic  oxides 
volatile,  and  ia  frequently  used  to  separate  metals  from 
CSf^h  otitcr. 

■  MAscAOVixBt  or  SuLritATS  or  Amiouu^Mai- 

cagnii ,  Karglen. 

Exlt  nia!  C/lcr.ir/fr.T  — (^>Iours  )  cl!o%v:sl-,  iM  l  y,  Icmon- 
yeilnvv,  O'  cuis  m  mcully  ctusls,  or  sialactUK.  Ititcr* 
nally  dull  of  ^^listei.injj  Fracture  uneven  or  earihy< 
ScMii-transparcni  or  opaque.    Taste  sharp  and  bitter. 

Chemical  Characten.— It  is  easily  soluble  ilk  water  { 
partly  volatilised  by  heat ;  and  becomes  moist  on  expo* 
sure  to  the  air. 

Con»tiiuenc  Partt. — It  ia  t  conpomid  of  Miimoafat 
sulpbu'-c  .ciilj.nd  water. 

Grognoatic  and  Gcosrafihic  Situation* — I  occurs 
amoiiK  t"e  lavas  ul\£,ina  4ii(J  Vcsuviuii;  in  the  S'lifaura 
by  Puzz«olo ;  in  the  laguncs,  near  Siena  in  Tuscuy  $ 
und  oo  the  bottom  of  a  hot  spring  in  D«uphioy. 

GsnsVlII.  HOCK'SALT. 

StriBiaici  Wtrner  and  jifoyis. 

Manyaxaa.  Cleavage  tessular.  Taato  aalina.  Hard- 

nes8r:9  0~S  5.   Sp.  gravity^. 1,  S.S. 

I.  Hkxaxrdral  RooB<SAi.Tt4&iiw«eiiiF»'H«xaedria' 
cbes  SteioaalS)  MoA*. 
Tesiular.  Cleavage  tMxahadfal. 
This  species  is  divided  into  two  aubapediM)  vis.  roek« 

salt  and  lake- salt. 

FiiiiT  SvBanoma. 
Roex-SuT.  Stdnsalt,  Wimer, 

Th'4  su'ispcrics  dividod  into  two  killdaf  Vi>>  Foli« 
aled  rock-s^t  and  librous  rock-salt. 

Mnt  JCM, 

FoLiATKo  Roox-Salt,  JbawaMk  BGUtricbea  Sietn- 
salz,  Werner. 

External  Character; — Its  moat  common  colours  are 
white  and  grey.  Of  whitCf  it  occurs  sreyisbt  yeibwiah, 

and  milk-iraite;  bat  it  seldom  approacMsto  snow-white. 
Of  grey,  ash,  inu  kr-.  l  ,  i  pcarl-grey.  From  pearl-(»rey 
it  passes,  though  rarely,  lotu  flesh,  blood,  and  btick  red. 
Still  seldomer  do  wc  observe  llic  white  varieties  marked 

with  B«rii%  asurc,  violet,  or  layender  blue  spots  or 

ss 
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patches.  U  is  said  also  to  occur  ochre-yellow,  wine- 
jreiiuvv,  and  emeraid-greeo.  It  occurti  niasuvC)  disse- 
minated, in  minute  reint,  in  crusts,  plates,  aid  4tttblC- 
titie  i  alM  in  distinct  coiicred«M«  which  »re  UrgV)  cwrN» 
and  fine  anKdhy^f^nulcr,  wad  these  tometliiMa 

incline  to  pn-^.inatic*  On  the  fr<  sh  fr.Ktiirc  shining  or 
resplendent.  In lU  c  rtsinoni.  Kracun  c  conchoidal.  I'rat;- 
incnls  cubic.  In  j^nv,  I'al  it  is  simtigly  iranslni:t  i  i ,  ?  -nie- 
thnes  semi-transparent  and  transparent,  fecis  rather 
gttmf.  Ritlier  lirittle»  md  caaity  fraogiUe. 


Fibrous  Rock'Salt,  JameMii,  Ftari^  Stdnnl^ 

Sxtmat  Charaettn.—^o]iont%  grefish,  fellowish, 

and  !>ii><v«  ^«  iiiii:  ,  liuin  these  it  pdsses  into  ash  and  smoke 
grey  ;  inuie  l  aulv  it  is  tnaiked  wiih  stripes «f  flesh  red, 
viiilii,  skj,  am;  Birliii  l)luf.  Occuii  iiiaisivi.  .ind  dcnti- 
Jorni}  also  III  disuiict  concrt  ii  wbicl)  are  coar&c  and 
ine,  and  airtight  and  cnrvi  i  iii>i(>us.  Internally  it  is 
abioing  and  giiistcning,  and  the  lu&irc  is  resinous.  The 
ftagmvnta  are  splintery.  Si rungly  tranalncent,  verging 
on  semi  irai^p  txni.   In  other  cbanctera  ii  reiembtea 

tht  (il't'ceauit^  kuid. 

Chemical  CAaroctert. — It  decrepitates  briskly  when 
cx^useu  lo  me  acuoo  ui  itte  blow^pipC}  or  when  laid  on 
btinilog  coala. 

CbMHffMnW  Partt^yiarihtc  of  soda     983  t 
Sulphate  of  lime  6i 
Muriate  of  nagneiia 
Moriateof  Ume 

Iitsoluble  matter       I O— 1000.0 
H'Uaji  PUtuefihieal  Traruactioru  for  1810,  pi.  i.  p.  97. 

GeejiMaHe  Sif«a(io»w~>U  occurs  in  tranaiiion  rock»  in 
fiwitaerland,  and  in  aecondaiy  rocks  in  Germany,  Kng- 
lanfl,  and  Smith  America. 

Grogruf:/iic  Simaiton.—Euro/ie. — Tlic  pi  iiiri ;>?.]  c!c- 
posiic  of  salt  in  iliis  island  is  thai  in  Clicshiie,  where 
there  arc  several  beds  that  vary  in  thickness  truin  fuur 
feet  to  upwards  of  one  hundred  aud  thirty  feet, and  alter- 
nate with  clay  and  marl,  which  contain  compactf  foliatedt 
granular,  and  radiated  mrpsviD.  Sock-aalt  alio  oecura 
at  Droitwirh  In  Worcestershire  j  and  in  Qemanjr, 

Franrc,  Hungary,  and  Spain. 

.1/rica  — 15'  M'ics  t'lc  j^riat  beds  of  this  mineral  I'ound 
in  Europe,  it  aUu  very  extensively  distributed  in 
Other  quarters  of  the  globe.  In  the  northern  part  of 
AMcai  00  both  aides  of  the  Ailaa  Mountatnii  vast  quaoUp 
ties  of  rock'sait  occur.  In  the  vallejr  of  Egarement 
there  lire  beds  of  rock-salt  restinj;  on  gypsum.  Mr. 
Horntmun,  on  his  journey  froiri  Cairo  to  Ummosofireir, 
discovered  a  pluin  or,  the  summit  of  ihe  ch.iin  of  lime- 
stone mountains  tliat  bound  the  desert  of  Lybia  to  the 
north,  comiatinK  of  a  mass  of  rock-salt,  spread  over  90 
largs  *  ''■^  ^  autfacc,  that  In  one  direction  no  cje 
coyld  reach  its  termination,  and  its  width  he  compoted 
at  aevcral  miles.  To  tfic  soulh-eusi  of  Abyssinia,  there 
is  a  plain  cit  rurU-s:ilt  toui  tiay-i  j  iniiii  y  acruss,  whence 
all  that  couniiy  i.*  Mipplicd.f  Ai  'l\xdzz3f  and  in  seve- 
ral other  places  in  Sahara,  very  large  beds  of  pure  rock- 
salt  occur  nnder  strata  oF  dtffereni  kinda  of  solid  rock} 


and  bade  of  ttlt  i^MW    DmSr^  Md  Iq  fte  «omtiy  of 

Congo. 

wilMs.— There  is  a  considerable  mine  of  rock«M]t 
twentv  rerala  firom  Jena-Tajrerak%  ia  the  deaert  betwocB 
the  Volga  and  the  Uralian  Mooatains;  tiwther  nanrtd 

Ilclzki  near  Aslracan ;  and  there  arc  several  others  io 
Siberia.^  Salt  mines  are  worked  in  that  part  of  China 
wliich  bonltrs  on  Tariary.  At  Tcflis,  Tauris,  and  other 
places  in  Persia,  there  arc  great  masses  of  rock-salt; 
and  we  are  informed,  that  in  the  desert  of  Ciiatnatiia, 
and  alao  in  Arabia^  rock>sait  ia  ao  abundant,  and  tiie 
atmotpbcre  is  so  dry,  that  the  inhabitants  aseit  fbrbui]^. 
ing  houses.  The  Island  of  OrniuK,  situated  in  the 
niouili  of  the  Persian  Gulf,  is  principally  coinpuscd  of 
rock-halt.  Roi  k  salt  is  one  of  the  mineral  productions 
of  the  valley  uf  Casiimere ;  and  in  the  province  of  La> 
bore,  m  India,  there  is  a  hill  of  rock-salt  equal  to  that  of 
Cordonag  the  salt  of  this  hill  is  cot  into  &heS}  platoSi 
and  stands  for  lamps. 

.iw^rifo.— R  <ck-salt  is  found  in  vast  prr.ntity  on  the 
elevated  dcsciu  ol  firu,  where  it  is  vci)  Uah^,  and  has 
usually  a  violet  colour  ;  also  m  the  Cordiller.^s  of  New 
Oranada,  at  the  height  oi  2000  toiscs.  ii  occurs  in  con- 
»iner.ihie  quantity  in  Upprr  Louisiana ;  and  great  masses 
of  it  have  be«o  found  at  the  junctioD  of  the  atream  of 
Aiha-pus*eaou  with  the  Atha-ptis-caov  lake;  and  in 

California. 

AVtc  i/[>^ani/.->..\ccording  to  Governor  Hunter,  it 
is  found  in  considerable  quaati^  OD  the  east  eeait  of 
New  Holland. 

I^a.— Its  uses  are  verj  various  and  important.  Wo 
make  oae  of  it  dailjr  as  a  aaaaooinf  for  our  food  i  vait 
quantities  are  employed  for  the  preserration  of  animal 
flesh,  li  i'irn  ,  ?/  i  .  ,  It  i  ilso  used  in  tlic  manufacture  of 
eartliLu  viaiL,  b„ap- ui..king;,  and  in  many  mctallurgic 
opcraiioris.  It  afTords  muriatic  acid  and  soda  hy  certain 
chemical  processes.  It  is  sometimes  emplo/ed  in  ita 
crude  itiie»  bat  is  hmn  ooomMolf  pnriloo. 


;  author*  describe  rock-salt  in  globular  sadcoiumnBr 
t  Bruee  menlioiUj  that  in  aone  parts  of  Abyssinia,  cubic  ni«oes  of  nek^aft  passsa 
«FaiUsapemk»afto«k«altintbeneifhbeuMeraeilT^   


Sboohb  SirMMM»««. 

L*k»-Saw,  Jhnawew*  ■SeosaJa,  M^emer. 

Exttrnul  Character; — Colour  greyish-white.  Occurs 
in  coarse  and  small  roundish  grains.  Internally  shining 
or  Kiistening,  and  ilic  h  sire  resinous.  Fracture  v-.  im- 
perfect foliated.  In  other  cliaraciera  it  agrees  with  the 
other  subspecies. 

Gtvgtmtie  md  QeagntfMe  SUtmiuu^^lt  is  found 
the  bottoma  and  aides  of  aalt-lakoa.  In  £iu<epet  Aiin> 
Mid  nlao  in  Africn  tad  Aniofkn. 

CLASS  II. 

Ttsteleta.  Spedfle  gravity  above  IJ. 

Okdkk  L..HALOIDE. 
Ko  metanic  Itiaire.  Streak  not  chant>cd  in  tiie  colour. 

Cleavage— 1(  in  the  directitjii  ot  a  four-sided  prism, 
the  hardiiCbs  is  equal  to  four  and  less:  il  axilrani^ible 
and  prismatoidal,  the  hardness  and  spcci6c  gravity  are 
below  3.  Hardness  ranges  from  1..$  to  9.  If  the  hard- 
ness ia  teas  than      tiie  specific  gmvity  will  be  9A  aad 


enn. 

ss  te  flu^  the  piekHOe*  ande  tue  of 
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l«8».  Specific  gnvity  rang«*  fran  i.3  to  SA  If  leu 

tlwo  S.4|  U)6  bardness  will  be  3  4,  and  less. 

Gknius.  I— gypsum. 

Three  axes  .  Cleavage  prisnaatic  Hardness  5— ' 
8.5.    Sp.Bfi-.=:2  3— 3  0 
1.  AxuBAKOiBLB  OnauM*  Jbmeaea^Asentheilcn- 

Prism  ~1 13**  8'.    Cleavage  perpendicular  to  the  axis, 
or  axifrangible.    Hardness  ^I.S — ^3.0.    Sp.  gr. 
9.4. 

This  species  contains  six  subspecies,  viz.  Sparry 
Qypsunn  or  Seleoite,  Foliated  Granular  Gypsunii  Com* 
peel  GyipMiait  Fibrous  OypauiDt  Scaly  PoiUted  Gyp- 
niB)  tad  Euiby  Gypsum.  'MontnutiitOi 

First  Surspkoibs. 

SvautT  GTpsinc  or  Sxlknitbi  Jmme»on^¥t%\icne\i, 

ExternH  Omracten.  -Colour*  tmoke-myi  Kreyisb* 
white,  nww-wliitc,  greeiueh'Wliite,  and  yelloirisii-wlihef 

and  also  wdx-yellow,  pule  ochrc-ycllow,  and  yellowish* 
bruwu.  Sometimes  dark-brown,  oning  to  intermixed 
atinkstonc.  Somn  vnriciics  display  iridescent  colours. 
Occurs  massive,  coarsely  di»scininsted,  also  in  distinct 
toDcntiooSt  whicb  are  large  and  coarse  granular,  and 
aometiraes  fawlining  to  thick  laiaellori  ond  cryitalliaod. 
The  fbHowmg  arc  aonio  of  the  ■oeondary  4((om  t 

1.  Six-sided  prism.  3.  Lens.  3.  Twin-crystats.  These 
arc  ciiliL-i  lurmcd  by  two  lenses,  which  are  auuched  by 
their  faces,  or  by  two  aix-sidcd  prisms  pushed  into  each 
other  ia  the  directioo  of  their  breadth,  in  such  a  manner, 
that  the  united  summits  at  one  extremity  Torm  a  re-crucr. 
lag  aaglO)  but  at  the  other  o  •alient  angle,or  fborplaned 
oeumiBatiioa.  When  two  each  t«riii>ciyatals  OM  puahod 
into  each  other  in  the  dircctian  of  tb^  Itttgthi  •  4. 
QiKidruple  crystal  is  tuinitd. 

Lateral  planes  of  the  prism  sometimes  smooth,  some- 
times longitudinally  streaked,  ai>d  shining;  the  convex 
loraaioal  faces,  and  lens,  are  rough  and  dull.  Internally, 
luatro  aptcndent  and  pearly.  ,Cleavago  tbreofold  (  tbo 
Boet  distiiict  cleavage  perpemUeolar  to  tho  ask  of  the 
prism  ;  the  Other  two  parallel  with  the  lateral  planes  of 
the  primitive  prism.  Cleavages  generally  straight,  and 
aoinctimes  curved.  Fragments  rhomboidal,  in  which 
two  of  the  sides  are  smooth  and  splendent,  and  four  are 
MNokcd  and  tluning.  Alteroatcs  from  semi-traDspa- 
MHt  to  tnoNparflMi  md  in  tbo  ktlor  caao  k  obaarvod  to 
nfract  doobk.    Sectile.   Very  aaaily  ftwDi^blo.  b 

ihin  pieces  flexible,  hut  nor  elastic. 

Chemial  Characters . — Exloliatcs  before  the  blowpipe, 

an<l,  if  Uic    tlttriii    is    n  j  (M.trd   trjw;ud'^   \hc   <.:il4;:t:    ul  the 

ftlia,  it  melts  into  a  white  enamel|  which,  after  a  timCi 
fidls  intoH  white  powder. 

CMseMtBdtf  ^«ft»r-lanio»  SS.9 
Sulpbnric  Aeld  4S.* 
Water  210 
Loss,  9.1 — 100.0 

Kurholz  111  Gehlcn's  Joum.  b.  v.  s.  158. 
(hognottic  5>/uaiion.— .Occurs  principally  in  the  s«> 
oondar)  oi  floeix  gyp^iuui  JbrmMioiHio  1MB  bqporss  leaa 
lkei|aeBtlj  in  ro«h-salt{  «Mfc  raiely  •»  a.conatlltteiit 
part  of  meteltireraoe  veina;  but  fai  eonsklvrabie  qoantity 
in  tfi-j'  tIl  [jij^'ie  kiiovsn  in  tli'.  of  E  [.-Luid  under 

the  n«me  ol  iliue  or  Londou  Cl<iy.    Crystals  ol  this  sub> 


stance  are  daily  fornioQf  in  gypMUn  UU%  io  old  wim$i 

and  in  mining  heaps. 

Gcografihic  Situation.'— It  is  not  unfrequent  in  the  blue 
clay  in  the  south  of  Eoglaod,  as  at  Shoiover  Uill»  near  • 
Oxford,  and  occino  in  ih«  aicoMiiiy  gypeum  around 
Paris. 

Utet/^At  a  very  early  p«riod«  bebro  the  diaeotory 
of  glass,  selenite  was  used  for  windows  ;  and  we  arc  told, 
that,  in  the  time  of  Seneca,  it  was  imported  into  Rome 
from  Spain,  Cyprus,  Cappadocia,  and  even  from  Africa. 
It  IS  used  fur  the  finest  kind  of  stucco,  and  the  most 
delicate  pastil  colours.  When  burnt,  and  perfiecUy  dry> 
it  ia  used  for  cloanaing  and  polisbiDg  prccioos  atooea, 
work  in  gold  and  aUvor,and  uto  pearls. 

SecOKD  SuBSPELlKil, 

Foliated  Graxulau  Qypsum,  yomeaoH.— -Blaettrig- 
ger  Gyps.  fVemer. 

External  CAaraeteri.—Mmi  common  colours  whitC) 
grey,  and  red;  seldomer  ycliow,  brown,  and  black. 
Occurs  OHtaaive,  also  in  granular  and  prismatk  distinct 
feoneretiooa.  Sometimet  erystalliced  in  email  coidcal 
lenses,  in  which  the  surface  is  roiigh.  Lustre  passes 
from  shinintt  through  glistening  to  glimmering,  and  is 
pearly.  Has  the  same  cleavage  as  selenite.  Fragments 
very  blunt  edged.  Translucent.  Sectile,  and  Tery 
easily  frangible. 

CotutUuent  Paru^Limet  .  S9 
Sulphuric  Add,  90 
Water       .       38—98  Khvan. 

Geognoitic  Si:uatlon.—U  occurs  in  beds  in  pnmuivc 
rocks:  in  a  similar  repository  in  '.iLiiisition  clay*slate; 
but  most  abundantly  in  beds  to  rocks  of  the  secondary 
or  floetz  class. 

Oe^grafiAle  SUmtion  — It  occurs  in  Cheahire  and  Der* 
byahire  i  at  the  Segeberg,  near  Kiel ;  and  at  Lonobttrg, 
where  it  contains  crystals  of  boracitc,  and  soncdmca  of 
quartz;  and  in  many  other  parts  of  Europe. 

U»e». — The  foliated  and  compact  subspecies  of  gyp> 
sum,  when  pure,  and  cspable  of  receiving  a  goodpoiisbf 
arc  by  artists  named  aimplf  Alabaater,  or,  to  dktingakh 
then  from  calc-ainter,  or  what  ia  called  caleaiooua  ak* 
baster,  Oyfuniu  MiAmier.  The  finest  white  Tanetioa 
of  grai(ular  gypsum  art  selected  by  artists  for  statues 
andbusfs:  the  variegated  kinds  arc  cut  into  pillars,  iifid 
variou',  I  I  lu. :nent8,  for  the  interior  of  iiuUs  and  houses; 
and  the  most  beautiful  variegated  sorts  are  cut  into 
vases,  columns^  pktaa,  and  other  kinds  of  table  furniture. 
Those  varktiea  that  contain  imbedded  portkma  of  ade* 
nito,  when  ctit  across,  exhibit  a  beautiful  Iridescent 
appearance,  and  are  named  fJijfiirou-  Ofr^!.  In  Derby- 
shire, and  also  in  Italy,  the  vei)  tiiii.  giauular  varitiics 
are  cut  into  l.irgc  vases,  columns,  waitli  r  iscs,  plates, 
and  other  similar  articles.  Both  subspecies  arc  used  in 
^rteutlure.  Much  diffei-enee  oT  opinion  ban  prevailed 
among  agriculturists  with  reopect  to  the  uses  of  ^yp. 
turn.  It  is  said  to  have  been  very  advaniagi-ously  end* 
ployed  in  .America,  and  also  in  the  county  of  Kent ;  but 
It  has  failed  in  ninst  of  (he  other  counties  of  Ene^land, 
though  tried  in  various  ways,  and  for  difTerLiu  ci  'ps. 
Wiien  peai'ashes  contain  a  considerable  portion  of  gyp« 
sum,  they  may  he  advantagoottaly  employed  as  0  top- 
dteaaing  for  cultivated  graaaesi  on  auch  aoila  oa  cootMii 
nttle  or  no  sulphate  of  lime.  The  pure  white  varieties 
of  granular  gypsum  are  used  as  ingrci'icnis  in  the  com* 
position  of  eartben*ware  and  porcelain ;  and  the  glass  or 
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«nuMl  with  wlikh  pomlib  is  csfeMd*  liaa  the  paratt 

gy^psuin,  or  even  selenite,  as  one  of  its  ingredient*.  lU 
moat  important  use  is  in  the  preparation  of  ttueeo. 

Third  Subspeciu. 

CoMPAoT  GTnuN,  Jcmewtni'^Dlthter  Gjp»,  tVerner, 

External  CAaracfrrjr.-— Colours  white,  Rit  y,  bhic,  r(;cl, 
and  somciiivics  hfini y-yi'llow.  Occur*  ni  iSHne.  Gene- 
rally dull,  scldtmi  feebly  ^;lil^mct iiij^.  Fracture  fine 
kplintcry,  passini^  on  the  ut.c  sii!e  iiuo  even,  on  the  other 
into  fine*graincd  uneven.  I'ra^ments  indeterminate 
mipihrt  «nd  blunt^Rcd.   Translucent  on  the  edges. 

Chemical  ta^aneten^AH  the  dttPerent  varieties  of 
gypsum,  when  t- xposcd  lu  heat,  are  dciM^vr^rl  f>f  their 
water  uf  cry»talliz«iton.  Ix-comc  opaque,  lail  iii.o  a  pow- 
der, wliicli,  wfiiii  inixi  ij  vviih  wate  r,  si>cedily  hardens  on 
ccposun;  to  the  uir.  i'hey  are  diiiiculily  fusible  before 
the  biowpipc,  without  addition,  and  melt  into  •  white 
MBinel  I  when  heated  with  cbucoalt  thef  are  coomted 
Into  sulphunri  of  lime. 

CttttHttiatt  F«ru. — Lime,  3i 
Sulphuric  acid,  4U 
W:iter,  U—lOO  Gerhard. 

Geognottic  Situation — Occurs  in  bedSj  along  with 
granular  gypsum,  seicnitc,  and  atuikBtoiie»  in  tho  Boats 
or  aeooodarjr  claa*  of  rocka. 

Ottgrm/tik  JUiaafiwiw— Occora  Id  the  Campsie  Hills ; 
D«:rby8hire;  Fonybridge  in  Yorkahira;  and  Noitiog- 
hamsliirc. 

Foim-rii  Soiapkciss. 

Finnovs  Gypsum,  JamrtME^—PasriRCr  Gyps,  KVrner. 

External  CAarac/«rt.~Prineipsl  colours  wbitC)  grejf 
red,  and  yellow.  Occnra  masiivet  and  dentl&rm }  alao 
in  fibrous  distinct  concretioasi  whlleli  are  paralteli  gene- 
rally straight,  and  sometime*  curved.  Lustre  passes 
from  glisttiiiii|^.  lhri>iii;(i  tihinini^  to  splendent,  and  is 
pearly.  Fragments  drc  lung  splintery.  Translucent. 

CcnttUuentfiartt. — Lime,  3300 
Sulphuric  Acidi       44. 1 3 
Water,    .      .  91.00—98.13 
BacMxt  H.  AUg.  Joum.  d.  Chen, 
b.  V.  H.  iL  1. 1<0. 

Geognoitic  Situation. — It  OCCttVa  along  nilh  tll«  Othor 
subspecies  of  this  ipet  ics. 

Oei^intflMe  Siiuaiion.—U  occurs  in  red  sandstonei 
near  Moffat  |  in  red  clajr*  on  the  bank*  of  the  Whit- 
adder  In  l}erwickshire ;  to  Daobartonsbireg  alio  in 
Cuinbcrhfsd,  Yorkslili  c,  Cheshire,  Worcestarsliirei  Der^ 
bysiiirt.  Si^niei  scishire,  and  Devoiidiure. 

Vten. — When  tut  rn  f<ii'^rAo«,  and  polished,  It  rtfli  cts 
a  light  not  unlike  tliat  ol  the  cat'^-cye,  and  is  sometimes 
sold  aa  that  Hons.  It  is  also  cut  into  necklaces,  ear  pen* 
dcnta,  and  craasea;  and  in  this  form  it  is  also  sold  for  a 
harder  mineral,  the  Fibroua  Llmefton«,or  even  imposed 
rjii  I  lie  ignorant  for  ibat  varietf  of  felspar  named  Mooo- 

atooe. 

FiTTB  SvsaFSoua. 
ScALT  FoLXATBD  GTrsuN,  JiMiMOM.'— SchsQiHgypaf 

U'rrner. 

J  .ncrr.al  CAoraffrr*— Colours  y tllowish-wliitc  and 
snu^-v'-litlc.  Oeeurs  massive  and  disscniiiuttcd  j  also 
in  dihtiiict  concretions,  which  are  small  and  scaly  gra- 
nular. Inicmaliy  glistening  and  pearly.  Fracture  small 
scaly  Collated  Fi^gments  indoterminata  angular,  and 
bluiit-cdgcd.  Opuque,  or  translucent  oa  the  edges. 
Stciilf,  and  easily  frangible. 


G«sfN«sffe  mud  €h^rw/Me  SUmihnt^^H  oecitn  vidi 

selenite  and  compact  gypsum  at  Monimartre,  nenr 
Paris,  in  that  formation  of  gypsum  named  by  Werner 
the  tliird  or  yellow  fltnts  gypansa  fnrawtiQii 

Sixth  Stxaaneua. 

Eahtut  (iwsvH,  Jameaon.- — Ciyps-erdc,  tVerner. 

Exirmai  CAarar/rra.— Colour  yetiowish*wtijt«*  which 
passes  into  yeiluwish-grey,  and  sometimes  Inclines  to 
anow-white.  Coogpneed  <»f  fine  aealy  or  dusty  particles, 
which  are  more  or  less  cohering.  Feebly  glimmering. 
Fi  l  ls  me  li^re,  and  rather  fine.    Soils  slightly.  Light. 

GcQ,^noiiic  Situation  — \x  is  found  immedisicly  under 
the  son.  ill  (jeds  several  feet  thick,  renting  on  gypsum, 
and  also  in  nests  or  coicmporaneous  masses  imbedded 
in  i'. 

GeografiMe  Situation. — It  is  found  in  Saxony,  S«it> 

zcrlsnd,  Saishurj^,  and  Norway. 

*MoN  I  MAi\  TRi  IK  — Chuux  sulphat^e  calcarifcre, Im' 
ea»  C  lluaif.    tiy,ibuin  of  Montraarire. 

External  CAanic^rr«.— Colour  yellowish.  Occurs 
inassive,  but  never  crystallized.  Soft.  Effervesces 
witii  nitric  acid. 

The  AfoDtnuirtrite  is  composed  of  gypsom  and  car- 
bonate of  lime.  This  carbonate  is  converted  into  quick- 
lime ill  the  Turnace,  and  thus  a  kind  of  mortar  is  form- 
ed :  it  is  on  lliis  account,  that  the  filasier  made  of  this 
mineral  may  be  used  in  work  exposed  to  the  wea'.licr; 
while  that  of  pure  gyp»um,  on  exposure,  soon  yields  to 
the  action  of  rain.  The  montmartiite  contains  nbeu^-^ 
Sulphate  of  Lime,  8$ 
CsrlMnsleofLjBae,     17— h» 

II.  PnisxATio  GmoM*  or  AxHYnniTB,  JiuMeen.— 
Prisoiatisciica  Gyps^Haloidei,  JMUa.— Muriacil,  Werner, 

Piistn— 100"  8'.  Three  cleavages,  perpendicular  to 
each  other.  IIardr>css~3.0  — 3  5.  SjicciGc  gravitv— 
2  r— 3.0. 

It  is  divided  into  five  subspecies,  via.  Sparry  Anhy- 
drite, Scaly  Anhydrite.  Fibrous  Anht  dritc,  ConclKiidal 
Anhydrite,  Compact  Anhydrite.  •Vulpiolte.  *GI«a* 
berlte. 

FinST  SVBSPBCIK«. 

SrAKBT  AmmiKiTS,  or  Ctfnn-SrAiif  /aatirc«B;— 

Wuif«.i!»i>ath,  Werni-r. 

External  Characiers. — Chief  colour  wlutc,  which 
passes  un  ine  one  side  nnu  hluc,  and  on  the  other  into 
red.  Occurs  massive;  also  in  distinct  coucrciious, 
which  are  thin  and  atrsight  lamellar,  collecied  into 
others  erhksit  sre  targe  granular.  Sometimea  eryatal- 
lixcd  in  the  following  figures. 

I.  Rectangular  finjr-bidcd  prism:  it  is  sometimes  ao 
low  as  to  ap|)e  ir  as  a  fnur-sided  tabic.  2.  Bi  'lad  hix- 
sidcd  prism.  3.  I'.i^ht-sided  pi  ism.  4.  Bioad  icctan- 
guiar  tbur-sidcd  prism,  acuminated  on  tne  extremities 
with  four  planes,  which  are  set  on  the  lateral  edges, and 
thd  apex  of  the  acuininatiun  deeply  truncated. 

Ex'eraally  shining  or  splendent,  and  pearly:  Inter* 
nalit  3|)le!Klent  anil  pearly.  FrLn^meiits  Cubical.  Frac- 
ture cuiiciiuiddL  .Miernates  trom  transparent  to  strong- 
ly iraiisl*icciit,  and  refracts  double.  Brittle,  and  veij 
easily  frangible. 

C9l«aifcaf  Charactert. — When  exposed  to  the  blow- 
pipe, it  does  not  extuliatts,  and  melt  like  gypattm,  but 
becomes  glased  over  with  a  winte  fiidile  coMoel. 
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tBan. 

Coattit.  Fart;  Lime  40 

Sulphuric  ActtI,  60 
Muriata  of  Soctf>, 

juO  97.75 
Beuy,  Trai'fe,  t,  Ir.    Kla/iroth,  Beit, 
p.  349.  b.iv.  K.  335. 

Geognottie  and  Gesgra/Me  StasfiDlliv— It  U  •oine« 

tinQe»  met  wini  in  the  gjpsuin  of  NuuinghBinslurc. 
In  tbe  Mil'jmoe»  of  Hall  in  Uie  Tyrol,  and  in  other 


SB€0MD  SvBBPBVIia. 

SoALT  Anhydhitb  Jameton. —  Aiihydiite,  ll'trner. 

External  dararfer^^Colour^  wliiic,  smalt-bluc,  and 
nrelf  rrcjr.  Occurs  maMive,  and  in  small  gramilir 
concr«inma.  Lwitre  tplendem  nnd  pearlj.  CletTaee 
imperfect  «nd  curved.  Fragmentt  not  particularlj 
blunt-edged*  Tramlttceot  on  the  edgei.  Eaiilf  fntlk« 
gible. 

CoHttktunt  Pmu^lAmc,  4 1  7  s 

Sulphuric  Acid,      55  00 
Muriate  of  Soda,      1 .00—97.75 
JCtiifintk,  Beit.  b.  if.  a.  939. 
Geognottie  and  CeograftfOe  SITmlfaM.— It  ie  found  ia 
the  calt-mines  of  Hall  in  the  Tyndi  SMS  ftcttbOTS 
the  leycl  of  the  sea. 

Thikd  SuBsraoiBS. 

FiBkocs  Anutdritb,  Jameson. — Fasiigcr  Muiiacit, 
lyemer. 

External  CAaracters. — Coiourt  red ;  also  blue  and 
grey.  Occurs  massive,  and  in  coarse  fibrous  coiKre- 
tiom,  which  are  atraigbt  or  curred,  and  sometimes  stel- 
lular. Internally  glimmering  and  glistening,  and  pearly. 
ri  ac;mcnts  long  splintery.  Translucent  on  the  edgeet 
or  fi  cMy  tranblucenf.    Rather  easily  fran^ble. 

Grografi/iic  Situarion. — It  is  found  in  ihe  salt-miaet 
of  Berehtvsgaden,  and  at  Iscbel  in  Upper  Austria^  at 
Hall  in  the  Tyrol.  Sals  on  tbe  Neebar,  CarintliiBi  and 
Tiede  near  Bruniwick. 

CTMa^The  Mne  variietiea  an  MMMtiiMa  c«t  and  po- 
liahed  for  onwineMal  piupoaca* 


Fifth  Suhsffciks. 

Compact  Axhtdrit«.  Jameaon. — Dichtcr  Muriacit, 
Werner, 

Extemai  CAaiiac<m<— Colours  bluiah-wbite»  and  tile- 
red.   Soneilmee  with  spotted  delineadom.  Oeeara 

massive;  also  in  granular  distinct  concretions.  Feebly 
glimmering,  or  dull.    Ffaciurc  small  splintery,  passing 
into  even  and  flat  conchoidal.    Fragments  more  or  less 
sharp-edged.    Alternates  from  traoalocent  to  translu- 
ccni  on  the  cd^es. 
CmMtulU  Fart9^>mAAxt^^^  41.48 
Salpborlc  Acidt  S6.S8 
Water,  0.75—100.00 
Rote,  in  Karsten's  Tabellen. 
GeognQitH  and  Geografihic  SUuatlont^—\X.  occurs  ill 
beds  io  the  salt  mines  ot  Austria  and  Salzburg ;  aod 
alao  in  aMondarjr  gFP>o*^  ^  ^  eaatem  ibot  of  tiM 
Hans  1 


'  FouBTH  SvnpBVise. 
CoxTotvTBD  AxBTDBiTK,  GekrottellH 

Iff  rner. 

External  Characters. — Colour  dark  milk-white.  Oc- 
curs massive  i  alao  in  disuuct  concretion;!,  which  arc 
thick  lamaJJai^  and  intaitinally  convoluted  or  contorted, 
and  tbeae  ai«  agdn  coni|iOMd  of  others  which  are  thin 
priamatie.  Internally  glietening  or  glimmering,  and 
the  lustre  pearly.    Fracture  small  and  fine  splintery. 
Frigmcnt^  ind(  ternunatc  an);ular,  and  rather  sharp- 
edged.    Translucent  on  the  cdge%  or  translucent. 
Conuitutnt  Parit. — Lime,  43.00 
Sulphuric  Acid,  56.50 
Muriate  of  Soda,  0.2S— 98.r4 
Khfmthy  Beit.  b.  Iv.  •.  ISS. 
Geognottie  and  Geographic  Sliuaihnt. — It  occurs  in 
the  s^al'-niihtrs  ol  Bocnntii  .itn,  ui  Wituczka  m  Puland. 

Odtrrvaliont —U  was  fiist  described  as  a  v.iriitv  of 
compuLi  heavy  apar,  and  is  by  many  named  Pierre  de 
ZVIflMWi  fton  It*  cooYoliita4  eoQcittioHii 


•VULPIXITR. 

External  Charge tm.—<Zo\ci\i  1  greyish-white,  an  i  >  <  1  i- 
ed  wiiti  bluish-t^rcy.  Occurs  massive.  Internally  s;)lt  ro- 
dent. Fracture  foliated.  Fragments  rhomboidal.  Oc- 
curs in  granular  distinct  concretions.  Tran^tteent  OA 
the  edfea.   Brittle.    Eaaily  firangible.  ^ 

Chemieal  Choree tert       melts  easily  be  (ore  Yfan  blow- 
pipe into  a  wIiitL-  op,., que  rTvimcl;  and  becomes  fbobtj 
pboaphoresccnt  when  thrown  00  glowing  coals. 
CemOhunt  jnsrve.— Sulphate  of  Um«»  93.0 

Silica,  8.0—100.0 
Yauquelin,  in  Bulletin  des  Sciences  de  la 
Soci6'6  Philomatique,  N.  9.;  Journal 
de  Physique,  t.  xlvii.  p.  lOl.}  XouiUal 
<1es  Miners,  N.  xxxiv. 
Geognottie  and  Geografihic    Situationt.—lt  occurs 
along  wiUi  granular  foliaicd  limesioMC,  and  is  sometimes 
associated  with  quartz,  and  occasionally  with  sulphur. 
It  is  found  at  VuipiiM  in  Italy. 

Vteej^l'  It  takca  a  verjr  fine  polish,  and  ia  employ- 
ed by  tbe  ■tatuarice  oF  Bergamo  and  Milan  for  making 
slabs,  chimney-piece^,  S:r  Tt  is  known  to  arti't-  by 
the  name  Marmo  bardtgih  ds  Brr^fa'no.  1.  It  wa&  fust 
particularly  noticed  by  FUuri  iu 

•GtAUBEttiTE— Glaubcritc,  Brongiiiart. 
Mxtemal  C/;urac^er« —Colours  greyisb-white,  and 
irine-joUow.  Occurs  cryauUiied,  in  very  low  obllqan 
foar'Nded  prisms,  the  lateral  edges  of  which  are  104* 
28'  and  75"  32',  and  in  which  the  terminal  platies  are  set 
on  obliquely.  Crystals  occur  singly,  or  in  j^roups.  La- 
teral planes  transversely  strcakt  i;,  iic  terminal  planes 
smooth.  Shining.  The  fracture  parallel  with  the  ter- 
minal planes  and  edges  is  foliated  s  in  other  <Kreetieaa  it 
is  coBclMMdal.  Softer  than  calcareone  spar,  Ttwnapa* 
rent.   Briltlr.   Specific  gravity  3.700. 

Chemical  Charactert- — It  decrepitates  before  the  blow- 
pipe, and  inrlis  iiiio  a  white  enamel.  In  water  it  be- 
comes opnqiK-,  \\v\  is  purlly  soluble. 

CoMtituent  Parit. — Dry  Sulphate  of  Lime,  49.0 
Dry  Sulphate  of  Sadat     i  l  jO 

100.0 

Brongnlarty  J  dcs  Mines,  t.  xxiii.  p.  17. 
Geognottie  and  Geographic  ^isuadont.—h  ia  found 

imt>cdae<i  in  la.k-salt  at  VillanilMi*  oetr  Ocanain  New 
Ca^iiilCi  in  Spain. 
0*Mrnaiis»t.<— was  broasht  fton  Spwo  to  Paria 


Diyitizeo  by  LiOO^ic 


510 


bf  M.  Dnncxil,  «m1'  6nt 


Gkmos  II.— cryolite. 
£is-Haloitie,  MoA$, 

One  nit.  CI«»Tafrc  pyranudtl.  One  perpendieoUr 
cleavage,  and  other  iwn  lrs«  perfect.  HardnCM S3*S— 
3.0.    Specific  gravity  ^3.9 — 3. 

I.  Ptkamid\l  Cbyolitb,  JbMM0M.~PjTiinid»1et 

Eis-Haluiilc,  flioht. 

Pyramid  uiiknuwn.  The  mou  perfect  cleavage  M 
psnllcl  with  the  ternUiul  pUitci  of  m  rccisDgular  four- 
rided  prism;  another ~ less  distinct,  parallel  with  the 

fliadOnalH  of  h  rectats^ulai-  four-suitd  piism  ;  and  a  d.ird, 
Slill  K  ptrfect,  parallel  wilh  ihc  piques  of  the  pyra- 
mid. 

External  Chwruciert  ^^<>\o\xv%  pale  ^reyitth-whiie, 
tllOW<»tm«t  j«liowiBh-i>ruwii,  and  yellowish-red.  Oc- 
eora  nmalve,  diseemiiiKted,  and  in  str»ii(ht  wad  thick 
hmellar  distinct  concretinn*.   It  is  sMnint;,  inrlininf;  to 

plisteiiirij^.  and  ihc  lustre  is  vitreous,  jnt  IHit.,^  to  liciirly. 
Fracliut  uneven.  Fra^'ineiils  cubical  oi  tabular,  i  rans- 
||lc<  nt.    Utitiii',  aud  c.isily  frangible. 

CAemkal  Charactera.'-^U  becomes  more  translucent 
in  wat«rt  but  does  not  dissolve  in  ii.   It^aM^t  before  it 
tiiciiei  %  red  lwat»  end  when  simply  espoied  to  ihe 
fame  of  a  candle.   Befiive  the  blowpipe,  it  at  irai 
into  a  very  liijuid  fvision,  then  hardcMi  Mid  at  T 
assumes  the  appruranct-  of  a  sia^. 
CiMMllf.  P«rr«. — Alumina,      24  o  310 
Soda,  36.0  33.0 

Fluoric  Acidf 

and  Water*  400  47.0 

lOuO  100.0 
K/afirzii/t        it.     Vauquelin.  Ii  luy, 
b.  111.  ^  2U      Ti     6  ■.  11.  p.  400. 
Oeognoitie  and  Geografituc  •StVuaiion*— .  I'his  curious 
and  rare  mineral  has  been  hitherto  fouiut  onlf  in  West 
Greenland,  and  bat  in  cue  place  of  that  dreniy  end 
iremole  region,  vis.  the  Fiord  or  arm  of  the  sea  named 
Arksut,  situatfil  about  thirty  leaj^Mcs  from  the  colony 
of  Juliana  Hope,  where  it  occurs  in  two  thin  layers  in 
gneiei. 

GMt»  in.   ALUM-STONE. ' 

Thon  llaloidc,  Moh».    Ataunstcin,  TVrrner. 

One  Axis.  Cleavage  rbombMdal.  Hardness  ^5.0. 
8j>.  gr.  i'^.d. 

1.  HfMHttoioAL  AivMSToaB)  JSmreMii— Abombttd- 
risbea  Tlion  Haloide,  JMMe. 

Rhomboid  unknown.  The  most  tllstir^ct  rl<  :>\  ivrc 
parallel  with  the  sides  of  n  rhomboid ;  another,  less  dis- 
tinct,  paraUcl  with  the  terminal  plane  of  a  aiMided 
piism. 

.Bxltrma  Caterecferti*— Coloura  whit«i  pale  flesh-red, 

and  more  rarely  pearl-grey  and  bluish-g;rey.  Some> 
times  several  of  these  colours  ocevr  together  in  spotted, 
striped,  and  veined  delineations.  Occurs  massive,  suinc- 
tinies  porous,  or  nearly  vesicular,  with  the  walls  lined 
with  small  crystals.  Internally  it  is  dull,  or  feebly 
glimmering.  Fracture  coarse,  small  grained  uneveni 
which  pasaea  into  splintery,  earthy,  and  flat  eoncboidaL 
Fragments  indeterminate  angular,  and  rather  sharp- 
edged.  Feebly  traoslnccnt  on  the  edges,  firitlle  and 
oaailjr  frangible. 


Alumina, 
Silica,  • 
Sulphuric  Acid^ 
Polish, 
Wator> 
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Ttmfmetm,  Mkfirorf,  Belt.  Kta/irath, 
b.  IV.      252      Id  s.  256. 

Geogfiottic  and  Geographic  Situaiion*. — It  occurs  at 
Tuila,  near  Civita  V«ccaia,  in  nesis,  kidneys,  and  small 
veins,  in  a  floeiz  or  secondaty  rock.  The  Hungarian 
varieties  are  found  in  beds  at  Bi-rgs&iz  and  Nagy  JIe- 
gany.  in  the  country  of  Beregber,  in  Upper  Huni^ary. 

U»e» — Alum  is  obtained  from  this  niiin  r;;;,  \:\  re- 
peatedly roasting  it,  then  lixiviaUng  it,  and  crystallizing 
Ibe  Nliition  thns  obtained, 

GsMvslV.  FLUOB. 

Many  axes.  Cleavage  oetabednL  BardnMs  S  4j9< 
8p.  gr.  —  3.0,  3.1. 
This  geoo*  containe  but  one  epedesi  ▼§■.  Oetahodral 

Fluor. 

1.  OcTABBDRAL  Flvor,  7am fMii.~Fhnf  Wemtr* 
Qctaedrischea  Flus  Haloidei  M^. 
Teasolar.  Cleavage  octahedral.   Hardneas  ~  4^0. 
It  is  divided  into  three  subspecieai  Compact  FluoTt 

Foliated  Fluor,  and  Earthy  Fluor. 

First  SuBsraciES. 
CoMPAOT  Flitoii,  JawuttH^o  Pichter  Fins,  Wemtr, 

External  Charaetert  — Colours  greenisli-jjrey,  green- 
ish-wniic,  browiush-red,  mouotaio-grej,  and  greeniab* 
black.  Occurs  massive.  Eatemallr  aM  ieteraally  dull* 
or  feebly  giimmcrin};.  Fraictiare  event  paaaea  on 
aide  Into  small  splintery,  on  the  ether  into  flat 
choidal.  Fra(>nici)ts  rather  sharp-ed^cd.  MofO or  icsa 
trantluccni.    Brittle,  and  easily  iVaitgible. 

Chemical  Characicrt. — The  chcralcal  ctMMCtera  •!« 
those  of  the  tottowiiit;  <(ul>species. 

Qfgnottie  and  GeografiMe  SktMwnt.—li  is  band  1» 
veinii  asioGiated  with  Auor-spari  at  Siolberg,  in  Ibe 
Harta. 


FoLiATCD  Fivom,  y«aM>«eii,F«-Fiua-8pathf  Wtmet, 

External  C4ar«Klere.^Most  comaMin  colours  white, 
yellow,  ^icen  and  blue,  aeldomer  red,  grey,  brown, 
and  least  fVequently  black.  Colours  (d  all  deforces  of 
intensity,  and  sometimes  pieces  otcur  spotted  or  striped. 
Green  cubes  occur  with  blue  angles,  kc  Some  co- 
lourst  as  sky-blue,  iade  by  keeping.  particnlarl|  in  warm 
places.  Occura  maasivet  diaaeminaied,  eleo  m  distinct 
concretions,  which  arc  large,  coarse,  small,  and  fine  gra- 
nular, sometimes  straight  prismatic,  which  are  travers- 
ed by  others  that  arc  ihi  *r.  aiicl  follification  wise  rurvrd 
kmcilar.  Striped  colour  lieiinealiuu  in  the  direction  of 
these  conctetiotM.  It  oecnra  etyalatUaed)  in  th«  ftdlow- 
ing  figureai 

1.  Cube*  9,  Cnboi  tmneaied  on  all  the  edges.  S. 

The  rhomboiital  or  garnet  dodecahedron.  4.  Cube, 
with  truncated  angles.  5.  Octabedruo,  or  regular  dou- 
ble fbur*8ided  prcamid.      Cube,  witk  bovellod  edgoa. 


.  J  ._  .d  by  Google 
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7.  Cube,  in  wbteh  «M  tlie  aaghn  ate  teaminated  with 
three  pUne»,  whkh  arv  set  on  the  kteral  planet.  8. 

Cube,  in  which  all  the  an^^ks  arc  acuminated  with  aix 
planes,  which  are  set  on  the  lateral  planes. 

Cubes  vary  from  very  large  to  very  small  ;  the  other 
crflUlt  are  only  small  and  mitldle  sized.  Crystals  ge< 
nerallf  placed  on  one  another,  and  form  dru»es}  but  are 
seldom  single.  Sur&ce  amooUi  and  ■plendent»or  drmy 
and  rough,  us  in  the  rhombeidel  cbdecmbedirMi,  end 
some  octahedrons.  Inttrnally  the  lustre  is  spccular- 
•plendent,  or  ahiutng  uiul  vitreous.  Fragments  ocia- 
todnl  or  tctrahedral.  Alternates  from  ii  >iii»luceiit  to 
tienapercet,  end  refirects  single.  Is  brittle,  and  easily 
frwHpble« 

Chemical  Characlert. — BeCore  the  blowpipe  it  gene- 
rally decrepitates,  gradually  loaea  ite  colour  end  trens- 
parency,  ami  tn-)'  ,  vvithout  addition,  into  a  grcyish- 
whiie  glass.  \V  hen  two  fragments  are  rubbed  against 
eecb  other,  they  become  luminous  in  the  dm  k.  When 
gontlj  beeted,  or  laid  oo  glowing  coel,  it  pbospbo- 
feaeet,  (partieohirly  the  ahy-bltte»  Tiotet-blue,  end  greeo 
varieties,)  partly  with  a  blue,  pertly  with  e  green  ttghu 
When  brought  to  a  red-heat,  it  ia  deprived  M  ite  phos- 
phorescent property.  The  violet-blue  variety  from 
Nertscbinaky,  named  Cnlorefihane,  when  placed  on  glow- 
ing coals,  does  not  decrepitate,  but  soon  throws  out  a 
beatttifiil  verdigria-gnee  aad  epple-gteen  lighti  which 
gredaelty  diaeppean  at  tiie  atneni  coetai  Mt  may  be 
again  excited.  If  it  is  beeted;  end  tbie  may  be  repMied 
a  dozen  of  times,  provided  the  beet  ia  not  too  high. 
When  (he  chlorophane  is  exposed  to  a  red-heat,  its  phos- 
phorescent property  is  entirely  destroyed.  PaUas  men- 
tions a  pale  violet  blue  variety  spotted  with  green,  from 
CethariBBBburgt  whiob  it  ao  highly  pbosphoreaGeatf  thet| 
when  faeU  ia  tM  liaiid  for  aone  time,  it  throwi  evt  a 
pale  whitish  light;  when  placed  in  boiling  water,  a  green 
light;  and  exposed  to  a  higher  temperature,  a  bright 
blue  light.    When  sulp!  ;>rul  i    adcii-d  to  heated 

iuor-spar,  in  the  state  of  powder,  a  white  penetrating 
vapour  f  I  he  fluoric  acid)  is  evolved,  which  haa  the  pro- 
perty Oi  eorwding  glass. 

ConstUuent  Ir'urtii. 

Necthuraberltod.  G«rj<lurf  GeiadOnf. 

Lime                     67.34  67.75  6S.0 

PJttoricAdd         S9.6«  S*.3jl  99.0 


lliOOO  100.00  100.0 

^Aemaefii  in  Wero.  DtttrMh^  Beit.  Rkhter^  Uber  die 
Mem.  vol.  1.  p.  II.        b.iT.  t.  365  NeurenGe. 

gneat.  v.  Cricir,.  i\ ,  v.  ?5. 
GtognMU:  &UuaiU)n.f—\t  occurs  priiicipaily  in  veins 
that  iravcriic  primitive,  iianaition,  ami  sometimes  secon- 
dary rochat  alao  in  beds,  eaeoeiaied  with  ether  nahkeralat 
in  Udneya  in  aecoadBiy  linieeione  )  and  in  dm^  cavltieB 
intrep-rorha. 

OeognfilUe  SHumtkm.'—Emntte.  Floor-spar  is  a  rare 
mineral  in  S,oilui,ti,  i Living  been  hitfiLiifi  r'.in  'I  m.lv  in 
four  places,  «i2.  near  MoiMllree  in  Aberdeenshire,  where 
it  is  contained  in  a  small  vein  of  galena  or  lead-glance 
wldch  traverses  granite ;  in  gneiaa  in  Sutherland  %  in 
ieoendery  porphyry  ncer  the  village  of  Gnnroek  in 
RenlrewaMrc)  ei»d  in  the  island  of  Papa  Stour,  one  of 
the  Shctlatid  islands,  in  smnll  quantity,  in  a  Iriip-rock. 
It  ocrtii-<i  iiuich  mure  abundantly  in  Lnj^Lmd,  bL-iin; 
ibuttd  in  .ill  (tte  t^atena  veini  that  traverse  the  coal  for- 
mation i[>  Cumberland  and  l>urhain;  in  greai  (jumtitic!!, 
and  often  a«aociate4  with  galanai  ia  nine  or  hidneyii  in 


or  tets  limaiAanai  in  Derbyshire ;  and  it  ia 
the  meet 'common  veUi*otoae  in  the  copper,  tin,  and  Ind 
ve{:i<;  fhat  traverse  gianho)  clay<alat«,  Ice.  inConnrall 

and  Devonshire. 

Utet. — On  account  of  the  variety  and  beauty  of  its 
colours,  its  transparency,  the  case  with  which  it  can  be 
wor1uMi»and  the  high  pultah  It  receives,  it  is  cut  into 
▼aaeoi  pf  ranDid%  and  other  oniamental  eriicioe.  The 
largest  messea,  aiHl  moat  beeutifal  varietiea  for  use,  are 

foiirid  in  ! ) ,  r':y^,l/trc.  :i;iirl  it  is  in  'hat  couiuy  tliai  all  the 
oriiamtnul  uruclcs  ol  liuoi -bijur  are  manufactured.  It 
is  also  used  by  the  metallurgist,  as  a  flux  tor  ores,  par- 
ticularly those  of  iron  and  copper  ;  and  hence  the  name 
_fiuor  given  to  it.  The  acid  itcoMaina  baa  been  emploiyed 
in  the  way  of  experiment  for  engraving  upon  glaasi 

Third  StBSPEoms. 
Earthy  xLt;0B,  Jamcton. — Erdigcr  FIuss,  Kanten, 

External  Chuneten^-^oionn  greyish  white,  and 
violet-blue,  and  sometimes  ^o  flcLp  as  jI  n  j  ,•  •  ,  ,]i:)cir 
black.  Occurs  generally  in  crusts,  mvesung  some  other 
mitiei  al.  Dull.  Carthy.  Friable,  passing  into  very  soft. 

Conttitucni  Part*. — It  is  said  to  be  a  compound  of 
Lime  and  fluoric  acid, 

Oeognottic  and  Qeografihic  9lhtattaiUf—h.  occura  in 
veins,  along  with  flmor-apar,  at  Boenditon  in  Devonahire  } 
in  limestone,  along  with  duor-atMur  Aid  amgoottei  in 
Cumberland. 

Gfnus  v.— ArATiTE. 

One  SMS.  Clcivu^jc  ruurub^idal.  Hardness  ~5,0. 
Sp.  gr;i',  ;l\  —3.1,  3.2. 

1.  Rhomhoiual  ArATiTS,  Jameson — Rhombocdri- 
acher  Flus  Ualoide,  Mofu. — Apalit.  IVcmer. 

Di  rhomboid— 131*  49'»  S8'.  The  OMMt  nerfaet 
cleavage  is  parallel  with  the  terminal  plenea  or  a  aia- 
sided  I  [  isrn  ;  anot'  f  -,  irss  distinct,  penillet  with  thoeidea 
of  a  rL,;jlLi:  aix-:,iJeLi  pi  iiim.    Hardness —5.0. 

ThiT  -jj^rLKs  iJ:vi'_lcii  iM'ci  three-  a aijsperics,  viz. 
Foliated  Apatite,  Cotichoidal  Apatite,  and  Lamellar 

FinaT  auMMona. 

FOLIATSB  APATlTSf 

Werner. 


ApalitCi 


External  Glcnitfera.'— Ita  moat  freqoant  eotonr  ia 

white ;  from  greenish- white  it  passes  into  mountain* 
green,  celandine-green,  light-green,  emerald-i^recn,  and 
olivc-grcen.  It  occurs  also  red  and  blue.  .Si)inetimes 
it  is  pale  wine-yellow,  and  yellowish  brown,  frequently 
aeverel  of  theae  ooloura  occur  in  the  same  piece.  It 
Bomeiimee  occnra  mea^ve  end  diaaeminated,  also  in 
diatlnct  ooneretionai  which  are  large  atid  email  aogulo- 
granular,  and  sometimes  thin  and  straight  lamellar ; 
generally  cr\'stallizud.  Its  secondary  figures  are  the  hix- 
sided  pri<ni,  and  six  sided  tjhle,  varinusly  inoilifieil  by 
truncations,  t>evelme!its,  and  acuminaiious.  The  crystals 
are  sinalli  very  small,  and  middle-sized  i  and  ocear 
sometimee  nngle,  sometimes  many  irregularly  auperim* 
posed  on  each  other.  The  lateral  planca  are  leldom 
smooth,  generally  longitudinally  streaked;  the  truncating 
and  acuminating  planes  are  s'noolb.  Externally  it  is 
splendent  or  stiinrnt: ;  internally  glistening, and  the  lustre 
is  resinous.  Fracture  iintjrme<liatc  between  uneven  and 
imperfect  conchoidal.  Fragments  indeterminate  angulery 
and  rather  aharp-edged.  Generaily  tcaoBinceati  aeldoni 
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nearly  transparent, whn^it  rtfitcli  liiiKl*.  Brittletuid 

easily  franiriblc. 

Phyticat  Choractert. — It  becomes  electric  by  btallngt 
and  also  by  being  rubbed  with  wooU«o  cloth. 

dfliilrB'CAaivrfer*.— >When  thrown  on  glowing  coals, 
St  emi(!»  «  pjlc  ;iss-grccn  phosphoric  lij^iit.  It  di^soives 
»ery  slowly  in  the  mine  acid,  and  without  cfTi-rvtbiciice. 
It  gradually  loses  its  colour,  when  heated  bchirc  the 
blowpipe,  but  its  lustre  and  traiispareocy  are  heightened. 
It  is  inrusible  without  addition. 

Cmuatuem  Part*.  Ltmo      ...  55 

Pboiphorie  Acid,  md  trace  of  Mangnew  45'~10O 
Ktafiroth,  Hergni.  Journ.  1788,  b  i.     l?  -9 

Geognottie  Situation.— Ix.  occurs  in  tin-stone  vuuis,  ^ii<i 
also  imbt-ddcd  in  ulc. 

Ceografihic  Situation. — Kuropc—U  occurs  in  yellow 
Iblnted  tale, and,  along  with  fluur- spar,  in  the  mine  ceiled 
StaiHi.Owjii,  in  St.  Siepbeii'a,  in  Cotuwall,  also  at  St. 
Mickael*!  MottMp  GodolpUn-bil  in  Brcagc,  alio  in 
Cornwall;  and  in  variotta  dlalricu  ««  the  continent  of 
Europe. 

America. — It  occurs  in  grains  or  hexahedral  prisms 
in  granite,  near  Baltimore,  in  Maryland ;  in  granite  and 
gneiss,  along  with  beryl,  garnet,  and  achorl,  ai  German- 
town  in  Peonnrlvania ;  to  ii«D|>pjritea  at  St  Aotbon/'a 
Note,  to  the  Hodaon  b  Netr  Toit  %  In  granite,  at  Slil- 
ford  hills,  near  New  Haven  in  Coonactieuts  udatTopo* 
ham  in  Maine,  in  granite. 

Second  Si  )ssf£oiEs. 

CoNOHOiDAL  ArATiTB  OR  AsPAAAGOS  SToaK,/ajnc> 
«on.— Mnacblicher  Apetlt,  JBrwaiBim.  SpergelateiOi 

Werner. 

External  Charactert. — Colours  green  and  wine-yel> 
low,  bordering  on  orange-yellow.  Also  sky-blue,  grceop 
ialt.  and  ;eiiow<grc]ry  and  clore-brown.  Somettmea 
nasaive  and  diawmniatedt  alio  in  diatinet  ceocredoiH, 
which  are  laifie  grintilar ;  but  most  freqticatly  cryalat* 
lized,  and  in  the  following  figurea : 

1.  Equiti  ui  j],  longish,  six-sided  prism,  acuminated 
with  six  plaiica,  which  are  set  on  the  lateral  planea.  3. 
The  tame  flgni«»  tnineaied  on  die  latentl  edgea  of  the 
prism. 

Crystals  middle-slsed,  nnali»  and  very  amall  {  aome- 

timcs  longitudinally  streaked,  and  aometimes  traversed 
by  cross  rents.  Externally  crystals  splendent  and  vitre. 
ous  :  internally  shining,  and  resinous.  Fracture  small 
and  imperfect  conchoidal.  Fragincniii  laihcr  bluut-edgcd. 
Alternates  from  transparent  to  translucenL  in  other 
characiera  agrees  with  the  foliated  apatite. 

Chewde^  GlMveimiP-Sume  varieties  of  tide  anbipe- 
ciea  doaot  pboapiioreice  when  eitpoaed  to  heat. 

Conttituent  Purtt' 

Aputilc  from  i:tu.  yrotn  Ziliertfaa). 

Phosphate  oi  Ltnie,  9  2  oj  Linu-,  Si.75 
Carbonate  of  Lime,  6.00  Phosphoric  Acid,  46  S5 
Silica,  .       1.00  ■ 

Loss  in  heatiogt  .      0.50  loo 
Manganese  a  trace.  XlBfinth.  ficit 

99  50  b.iv.8.19r. 
JLiaprofh,  BeiU 
b.  v.a.  181. 

Geogmttic  and  Ocografihic  Sifua^i-v:. —  K-.rnf,c.  It 

occurs,  imbedded  in  gneiss,  near  haocatuioc  la  Aoss- 


shire  ;  aUo  in  beds  of  magnetic  ironatooe,  along  with 
sphene,  calcareous-kpar,  hornblende,  quarts,  and  aogiiat 
at  Arendai  in  Norway. 

./fiMcrin!.— Imbedded  in  granite  at  Baltimore;  in 
gneiss  at  Oemantown;  and  in  niica.aiate  in  West 
Qrccniand. 

Tutnn  SuBsmciEs. 

PHoarnoBtTK,/«aiMe».  PooaptKirit,  MVnicr. 
Tou  Snuapeeiea  ia  oinded  into  two  Kindai  vis.  Coai« 
niMi  Phosphorite,  and  Earthy  Plioaphotito. 

Firtt  Kind. 

Common  PRosraoarTB,  ./am«««i».  Qemeiner  Phoa> 

phorii,  Kanten. 

External  Charactert. — Colour  yellowish-white,  some- 
times approaching  to  greyish-while.  Occasionally  spot- 
t'  '  I'  -li  I  I m:  v'tllow,  ana  yello^M  u  ii:  wn.  Occurs 
uijisivc,  aiul  tii  disiinct  coHcrciions,  which  arc  thin 
and  curved  lamellar.  Surface  uneven  and  drtisy. 
Dull  or  glistening.  Cleavage  imperCact  curved,  and 
generally  flotifonn.  Fracture  tmevoD.  Fragmetta  in- 
determinate angular,  and  nMiier  UwM-adg«d.  Opaqm, 
or  feebly  translucent  on  the  edges. 

Chi-::u;,i:  C,  :raelert.—h  becomes  white  bi  f  jrc  the 
blowpijji.,  iii;  I,  accordJiig  to  Proust,  mehs  with  dtfii- 
culiy  into  a  whiti-    loured  t{iass.    Wlien  rubbed  in  an 
iron  inorur,  it  emits  a  green-coloured  pboaphoric  ligM) 
and  the  same  effect  is  produoed  when  it  is  pounded 
and  thrown  on  glowing  ooals. 
CeMeffftwnl  Pnrts*— Litne,    ....  59  o 
Piiosphoric  Add, .  34.0 
Silica,    ....  4.0 
Fluoric  Acid,  .    .  S.5 
Muriatic  Acid,    .  0.5 
Carbooie  Acid;   .  1.0 
Oxide  of  Iron,  t.o — loo.u 
Petf^fffT,  Journal  des  Mines,  N.  166. 
Qeognottic  and  Geografiktc  Situationa.—lt  occuis  in 
cruris,  and  crystailiat  u,  alun^  wiih  apjutc  and  quarts, 
at  Schlackenwaid,   ni  Bulieniia,   but   must  abundantly 
near  Leigrosan,  in  thv  province  of  Estremadura,  io 
Spdin,  where  it  is  sometimes  associated  wilb  epMiie* 
and  forma  whole  beds,  that  alternate  with  limcsiooa  and 
quarts. 

Second  Kind, 

Eaktbt  Pnoapnoam,ye]nc«M.  £rdiger  Pbospho- 
rit,  Xanttm 

ExttrmU  Charactert. — Colours  greyish-whiic,  ^rccn- 
ista-white,  and  pale  j,'iccnish.grey.  Consists  of  dull 
dusty  panicles,  whic  h  arc  p..rtly  loose,  pariij-  cohering, 
and  which  soil  sliK'itij,  and  feel  meagre  and  rough. 

Ckemieat  CA«ra«im.F— It  pboapbemcca  when  laid  on 

glowinjj  coals. 

rinhj  rhtinthmiir  ftma  Hkimaiosch: 
C^tufituettt  Ptarta^lMuet  ....  4700 
Phosphoric  Acid,  3S.SS 

Fluoric  Acid,  .  2.50 
Silica,   ....  0,50 

Oxide  of  Iron,  .  0.75 
Water,  ....  1.00 
MiBtureof  Qoarts 
and  Loam,  .  .   1 1,50.^5.50 
Kiaftntk,  Brit.  b.  iv.  s.  SfS* 
Geo^nosnc  and  Gfo,^raf:^:ir  Situation*. — It  occUfSinn 
yein,  ui  the  district  ot  Marinaroscb  in  Hungary. 
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OmmVL  UMBSTONE. 

Kdk-Halofde.  iiroA«. 

Om  and  itoM  tain.  Cleavage  dUprinnAtic ;  rhorn* 
boidBL  HardBMa  vangM  firmn      to  4.5.  Sp.  gr. 

2.5  —  3.3. 

This  ^cnus  contains  four  species,  tit.  1.  Prismatic  or 
A iTiVh'Jifitc.-,      Rfiijnilx.iii'al,  ti," calcareous  S 1: :m  t- 

axcd,  including  dolomitt  and  aereral  Tartetiesof  rhomb* 
spar.  4.  Lc«gHi>*d.  Rhoaib-tpar  In  part. 

1.  PKiaNAVso  LiHBrrovBi  or  AasAOoiimi,  Jtmt* 
ton,    Prismadtelwr  Kalk-Haknde,  JIfbA*.  Amgon, 

Wernrr. 

Vertical  piiutn  ~  115°  56';  horizontal  prism  in  ihe 
direction  of  the  shorter  diagonal  109°  28'.  The  cleav- 
age U  the  aame,  but  moat  distinct  io  the  dtrecdoo  of 
the  amaller  diagooal  of  the  veftkal  pHtni.  Hardneis 

Tkia  apeein  ia  dinM  iMotwo  aabapenes,  viz.  Com- 
niMi  ArM|adia^  and  Conlkidil  Amgouhe. 

First  SoaatBOixa. 
CoMMOK  AmnAoojiiTBt  Jamim.  Oemeioer  Am* 

External  Charattert — Colours  white,  grey,  green,  and 
violet-blue.  In  aome  ctysiais,  green  and  blue  colours 
occur  together,  and  somettnies  also  grey.  Occurs  mas- 
sive, and  iii  distinct  concretions,  which  are  ihickj  thui) 
and  very  thin  prismatic,  and  sometimes  acoiATorinljr  41* 
veitting.  It  ia  freqnaoUj  crjrataliised. 

The  Mloiriiig  are  aome  or  ha  aecondarf  figures : 
1.  Irregular  six<sided  prifin,  freqtjcntly  with  four  late- 
raJ  edges  of  about  116",  and  two  of  I28'j  or  with 
three  lateral  edges  of  128°,  two  of  1  16°,  and  one  of 
104*^.  These  are  formed  bj  the  grouping  of  several 
oblique  four-sided  prisms,  beveiled  on  the  extteni* 
tiae.  Sometimea  thia  priam  ia  so  flat)  that  it  appear* 
ttkeetaUe. 
%  Shc-sidcd  table. 

When,  on  the  contiary,  'J  c  long  six-sided  priam 
becomes  acicular.  ;l.t:ir  is  lurractl 
3.  Long,  and  generally  acicular  double  six-sided  pyra- 
mids. 

The  cryaiala  are  middle-dxad  and  small ;  they  are 
generally  attached  bjr  their  tennbial  planes,  seldomer 

liy  •trir  Inttrnl  planes;  sometimes  Imbedded,  and  are 
to  bt  ubacrvcu  isucrsecting  each  other.  Lateral  planes 
of  the  crystals  sometimes  smooth,  more  frequently  onore 
or  lets  deeply  streaked  or  grooved.  Terminal  planes 
seldom  smooth,  generally  uneven  and  rough,  and  some- 
timea aiao  deeply  aoteted.  External  lustre  varies  from 
d«ll  to  ahining,  and  iavltreoaa:  iiMemally  shining  and 
glistening,  and  vhrKous,  inclining  to  resinc  is  Frac- 
ture small  and  im|>erfect  conchoidal,  passing  into  un- 
even, f  ragments  indeterminate  angular,  and  rather 
sharp-edged  in  the  priamatic  varietiea  apUnterjr*  Trans- 
lucent, passing  into  aemi4i«iMparent|aod  refracts  dOublOi 
BiiUic*  and  easily  frangible. 

GktvOeut  Charattert. — If  we  expose  a  small  iragment 
to  the  flame  of  a  candle,  it  almost  immediately  splits 
into  white  panicles,  which  are  dispersed  around  the 
flame.  Thia  change  takes  plsce  principally  with  frag- 
anento  of  tranapareot  ctystala,  f r^pnente  of  the  other 
varieties  baoommg  merely  'wUte  and  friable.  Frag- 
snents  of  calcareous-spar,  when  placed  in  a  similar  situ- 
ation, undergo  no  alteration.  Completely  soluble,  with 
effervescence,  in  the  nitric  end  nniiatic  scida. 

Vol.  XIII.   Pa»t  IL 


CimttUuent  fattt. 

From  MoBbb  in  Anagon. 

Carbonate  of  Limei  .  .  94.5757 
Carbonate  of  StroDtian»  .  3.9663 

Hydrate  of  Iron,     .    .    .  ©.70fiO 
Water  of  Cry&iailizatioa,  .     0  3000^—99 .5489 
AreM«y«r,  in  Gilbert's  Annaten  der  Phyaiki  xiv*  817. 
October,  1813. 
Ot9gno*tiC  and  Geographic  Situationt. — Europe.  It 

occurs  along  with  galena  in  the  lead  mioea  of  Lead- 
InllB,  and  in  second  a  17  trap-rocks  in  dilTerent  parts  of 

Scotland.  It  is  one  of  the  many  interesting  minerals 
met  with  in  the  secondary  trap-rocks  of  the  island  of 
Iceland,  and  in  the  trap-rocks  of  the  Deparimcnt  of 
the  Puy  de  Dome,  of  Caupenne  near  Dax,  and  at 
Bastanes  io  Bearn,  all  in  France. — Jim  erica.  It  is  found 
in  the  trap-rocks  in  Kaonioak  in  North  Greenlandi  and 
in  the  Haaaen  Island,  also  to  North  Greenland.  Spe- 
cimens of  it  have  been  met  with  at  Guanaxuato  in 
Mexico,  hut  not  in  Peru.--vl»fa,  It  occurs  in  the  trap- 
rocks  of  Van  Diemen's  Land,  and  in  the  neighbouring 
Africa,  It  ia  enumerated  amoogst  the  simple 
minerals  cooteioed  to  die  trap  or  hve  redu  of  the  ub 
t£  BearboBi 

SKOONO  SUBbFECIBS. 

CoRALLOiDAL  ARKaaoitTTE  Jometim, 

External  Characttri — Its  most  frcqucHt  colours  are 
varieties  of  white.  It  occurs  ma»sivc,  rcniform,  tube- 
rose, coralloidal,  imperfect  globular;  in  distinct  con- 
cretions, which  are  fibrous,  generally  atraightt  seldom 
curved,  and  stellular  and  sco|dfbnii;  aometimes  alio 
in  reniform  curved  lamellar^  and  large  angulo-^ranular 
concretions.  Lustre  glimmering,  or  glistening  and 
1  Cu  ly.  Fracture  fine  splintery.  Fragments  wedge- 
sbaped  and  splintery.  Translucent,  or  translucent  on 
the  edges.  In  other  charaetersi  agrees  with  the  pre- 
ceding subspecies. 

Geognottk  and  OeagrafiUe  SlUiathnt^^Jt  ia  found 
in  Dufton  Fell  in  Cumberland,  also  in  the  iron  mines  of 
Stiria  and  Carinthia,  and  at  St.  Mari4  aux  Mines. 

II.  LiMESToiis,  JiMmofi/->Rlioaiboedriacher  Kallci- 
Haloide,  Moh». 

Rhomboid  ~  105**  5'.  The  most  perfect  cleavages 
are  in  the  dlrectioa  of  the  faces  of  the  primitive  rhom- 
boid t  less  petpfeet  in  the  direetion  or  a  flatter  rhom- 
boid; a  third  still  Ics'  perfect,  whi"!!  pjrnlltl  wiih  the 
planes  of  a  six-.iilcd  prism;  and  a  tounn,  uie  most 
in  ]  e:l(jc  t.  wfiii  !i  js  [1  trallel  with  the  terminal  planes 
of  the  six-sided  prism.  Hardness  Zl  3.5.  Sp.  gr.  ~ 
8.5,  —  3.8. 

This  species  ia  divided  into  twelve  subspecicai  vii.  I. 
Petkted  Ltmeatone;  9.  Compact  Limaatoae;  9.  Chalk; 

4.  Agaric  Mineral ;  5.  Fibrous  Limestone ;  6.  Calc-TuflT; 
7.  Peastone ;  8.  Slate-Spar ;  9.  Apbrite }  to,  LucuUite ; 
1 1.  Mill }  ».  BiiumiBoas  Marl  SUte. 

nssT  eoBsnMiBs. 
FoLiATKD  Liti»tf«w,  JemesoD.— BllitiHgeri  Kilk- 

stein,  H'trner. 

This  subspecies  is  divided  into  two  kinds,  viz.  Cal- 
careoua-aper,  and  Foliated  Granular  Limeatone. 

Firsl  Khtd. 

CALCARBOos-srABj  or  CA:.o-srAB,  yam<ton<— Kalk- 
S  T 
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External  Charaefer$.—hs  colours  are  white,  grey, 
redi  blue,  green,  yeitow,  feUowMhobrowDi  and  grey- 
ieh-black.  Wbit*  and  grey  varieties  occur  more  tn- 
quently  in  the  mauive}  yellow,  green,  and  red,  in 
those  which  are  cryatalliased.  White-coloured  trana- 
parcfii  varitiit  j  are  often  iritlescent.  It  occurs  mas- 
sive, disacntinaied,  globular,  boiryoidal,  reniform,  tube- 
rose, stalAciitic,  tubular,  cellular,  and  curtain-sbaped ; 
also  in  distinct  concretUma,  which  are  large  coarse, 
rarely  small,  angolO' granular ;  aometimea  very  thick, 
thick  and  Itiin,  pri^nutic,  generally  wcdgc-»lup«d  pris- 
matic i  ulways  sir^iKht ;  someiimes  parallel,  sometimes 
scopili  i  n)  ])i  ibiiiaiic  ;  and  these  are  iuu  rsccu  tl  by  lamel- 
lar cohci  etiuii!>,  which  arv  furlification-wise  bent,  and  very 
friquintly  eryataltiaed.  The  suite  of  crysiallizationa 
of  calcareoua'Spar  far  exceeds  io  extent  that  of  any . 
other  mineral  hitherto  discovered.*  The  principal 
vaiictiis  are  by  Wtrrur,  according  to  his  method, 
bruuirlit  under  three  tijsbcs  or  subrii visions,  which  not 
onlv  lorin  sL-rii  s  amout^s'  liicinsi  lvis.  but  arc  connected 
together  in  ^ucli  a  manner,  ihat  the  last  member  of  the 
third  class  joins  with  the  firat  member  of  the  firbt  class, 
•nd  thua  the  wtitde  forma  n  very  beautiful  retumtog 
series.  Each  of  these  divisions  have  their  characteris* 
tic  rrystallii  c  form,  viz.  The  first  an  acurr  doublr  *i.r- 
tidrd  f;yramid  ;    the   iccond   an  equiangular  nx-*tded 

prum,  (^;MLiu<;iiiK  the  six-siticd  table})  woA  tbc  third 
a  rhomboid  or  three-tided  flyramid. 

I.  Mute  »iS'$ided  FyrwmU, 

When  perfect,  it  is'  always  acute,  and  (wo  and  two 

lateral  planes  meet  under  obtuser  angles  than  the  others. 
It  is  generally  obliquely  strcaki  t1,  i,ut  iho  stretks  run 
from  the  acute  towards  the  obtuse  edges. 
It  occurs, 

A.  Single. 

B.  Double.  Tlie  lateral  plamt  of  the  one  set  obliquely 

on  the  lateral  planes  of  the  other,  >>o  ttiat  the  edge 
of  the  common  base  forms  a  zig-zag  line. 
These  pyriiinids  occur  cither  perfect,  or  in  the  fel- 
lowing  varieties:  » 

1,  The  apex  acuminated  with  three  planes,  wbieh  are 
set  on  the  obtuse  laieral  edges.  Theie  are  ptrallel 
with  the  cleavsge. 

2.  The  apex  flatly  acuminated  with  three  convex  faces, 
which  are  set  on  the  acute  lateral  edges.  The  con- 
vexity is  in  the  direction  of  the  axis  of  the  double 
pyramid. 

S.  The  eagles  on  the  common  base  of  the  double  pyra- 
ndd  truutated,  thus  fornuug  •  tranrition  into  the  sis* 
t^ded  prism. 

4.  The  acute  lateral  edges  of  the  double  pyramid  sonie- 
tiracs  truncated,  and  either  with  straight  and  smooth 
planes,  or  with  cootcx  and  utwven  planes. 

i,  Twio>crysul. 

The  dbuble  sis-aided  pyramids  appareolly  pushed  into 
each  other  in  the  direction  of  their  length,  in  which 

they  are  either 

(1.)  Unchanged  in  position,  when  the  acutU  cdges  rest 

on  the  obtuse  cd^eii ;  or  they  are 
(2  )  Turned  around  one-sixth  of  their  periphery,  so 

that  obtuse  edges  are  aet  on  obtuse  edges,  and  acute 


edges  on  acute  edges;  and  the  alternate  angles  on 
Ibe  common  base  have  broken  rc-eotcring  angles ; 
or  the  angles  on  the  common  basis  are  truncated, 
and  thus  a  transitkm  is  formed  imo  the  nest  UA- 
lowing  principal  fisrm. 

II.  Mguiangular  tix-tided  Priam. 

It  is  equiangular,  but  generally  with  altemiue  broad 
and  narroir  iaWral  pianea.  It  originates  from  the  pyra* 
mid  No.  S.  {  and  heoec  it  preaenta  the  fUlmring  varie* 

ties : 

1.  Ti  l  J  jiiiangular  six-sided  prism,  acutely  a  unii. 
naied  with  six  planes,  of  which  two  and  two  meet 
under  obtuse  angles,  and  each  is  set  obliquely  on  tllO 
lateral  edges.  Sometimea  the  acute  acuminating 
edges  are  truncated,  or  they  are  bevelled,  and  tiM» 
edges  which  the  bevelling  planes  make  witli  the 

,  broad  lateral  planes,  truncated. 

3.  In  other  varieties,  the  apices  of  the  :ic  u  rniiialions 
are  more  or  less  deeply  truncated,  and  sometimes  so 
deeply,  that  the  acuminating  planes  appear  aa  trun- 
cating pianea  on  the  anfjlea     the  priam. 

3.  The  preceding  figure,  m  which  the  six-pfaned  acu> 
mination  \i  flatly  acuminated  with  three  planes,  which 
are  set  on  tlic  acute  edges  of  the  six-planed  acumina- 
tion. 

4.  Six-sided  prism  acuicbj  acuminated  with  tlircc  pUilCS 
which  are  set  on  the  alternate  lateral  pklMt.  The 
apex  of  the  acuminstion  is  aometioics  more  or  leas 
deeply  truncated.   Sometimes  the  truncation  Is  so 

deep,  that  the  remains  of  the  acuminating  planes  ap- 
pear as  truncations  on  the  alternate  terniiiial  edges. 
In  other  varieties  the  pM  :;!ii  :  ccomes  so  short,  that  the 
acuminating  planes  meet  ai>d  form  an  acute  double 
three-sided  pyramid. 

5.  When  the  pianea  of  the  flat  three>planed  acuminatioa 
N*  3.  increase  so  much  that  those  of  the  sis-plsited 
acuininalion  disappear,  a  six-sided  prism  Is  Tormed, 
Jiatly  acuminated  with  three  planes,  which  arc  set  on 
the  alternate  Literal  pl.mcs  in  an  unconformable  posi- 
tion. When  the  prism  disappears,  there  is  formed  ap 
obtuse  double  tbree-^ed  pyramid. 

These  prismsare  often  pyramidally  aggregated. 

6.  When  the  prism  becomes  very  low,  it  may  be  ^eved 
us  an  e(;(iijn|,-uh<r  six-sided  table,  which  ia  SOOlettmea 
aggregated  m  a  rosc-liWc  form. 

f.  Sometimes  tlic  six-siJed  [jrism  i«  truncated  on  the 
lateral  edges,  and  thus  forms  a  twelve-sided  j^rism. 
The  prisms  are  aggregated  in  a  pyramidal*  mampulart 
•copiform,  and  taoutar  mam 


III.  TkrtfStiM  l^yntmU. 

It  is  divided,  according  to  the  magnitude  of  die  sank* 
mit-angic,  into  the  following  varieties : 
1.  F>ry  e^firse  fArre-shfrtf/kynuNid,  nearly  tabular,  it  is 

sumetiint's  B^^rtguted  in  a  rosc-likc  form. 
3.  Flat  three  tided  fiyramid,  in  which  the  lateral  planes 
of  liu:  one  are  si  I  on  the  Uteral  eil^es  of  the  Other. 
The  angles  on  the  common  basis  are  sometimes  trun- 
cated, and  frequently  the  apices  of  the  pyramid  are 
more  or  less  deeply  truncated.    Whco  the  truncalMm 
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00  the  apices  is  very  deep,  thr  crystal  appears  as  a 
six-sided  table,  in  which  the  tcniunal  planes  are  set 
on-«lternatel7  oblique. 
3.  Jleutt  thneHided  fiyramtd.   This  form  very  nearljr 
Maembtaa  tha  cube. 

It  would  estand  tbia  deBcri{»tiMi  too  tBuek,  were  w« 
to  attempt  to  give  an  aecoant  of  everf  variety  of  form 

exbibited  by  these  crystals ;  and  besides,  we  have  al- 
ready enumerated  the  principal  ones.  The  crystals 
occur  of  various  magnitudes,  as  lari^e,  small,  and  very 
amalL  The  lateral  plaiwa  of  the  prisms  and  pvramida 
•re  generally  shining,  aplendent,  and  amootb}  the  aiCU' 
ninating  planes  frequently  streaked  or  drusy,  seldom 
granulated.  Sometimes  it  occurs  in  extraneous  externa! 
torins  of  shells,  Ice.  Intet  i  ..ly  i'  is  i^t  nerally  specular 
splendent,  or  sbiiMng.  sunieiiincs  glistening,  and  the 
toatre  b  Threotn*  which  inclines  sometimes  to  resinous, 
nod  more  rarelf  lo  pMriy.  Fnaure  perfect  eoochoidal. 
Fragment*  indetenidnate  angnlay,  and  rather  aharp- 
edged,  or  they  are  rhomboidal.  Occurs  transparent, 
scmi-tratispnrcnt,  and  occasionally  only  translucent.  It 
refracts  daublt-.*    Rritlk-,  and  very  easily  fran^^ibk. 

CAemkal  Characier».-~U  is  iiitusible  before  the  blovr- 
plpOi  hot  it  becumcs  caustic,  losing  by  complete  cal- 
'    '  ~t about  4i  per  cent;  effcnreaces  vktently  with 
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GcognoHiic  Siluaiion. —  h  iiuver  occurs  in  muuitldin- 
Tnass(.H,  i>ut  vcni^ciious  iii  almost  every  rocki  from  gra* 
mte  to  the  newest  sct.ondaiy  formation. 

An  interesting  geogtiosiic  character  of  catcareous- 
soart  ia  the  uniformity  of  iiscryatalliMtioiu  in  particular 
dlatrlett.  Tha«,  in  the  mines  of  Derbyshire,  the  acute 
six-bided  pyramid  and  its  coriKCitrou  ,  fiirwi  are  the 
mobt  frccjuciit  and  abundanl  ;  al  Schntcbtig  iii  Saxony, 
and  in  the  Upper  Hanz,  ilie  prevailing  lornis  are  the 
regular  six-sided  prism  and  tabic ;  white  in  the  mines 
of  Freyb(;rg,  the  most  frequent  forms  are  the  regular 
ux*sided  prism,  "-'iminautd  with  three  plaoaa,  act 
on  the  lateral  pUiic.^,  and  the  flat  doable  three-aided 
pyramid. 

Gfographif  HUuation.—Thn  mineral  is  so  common  in 
every  couijtiy,  as  lo  render  any  accountofUa  goograpUc 
distribution  tuaoecesaary. 

Grakular  Foliated  Limbstokb«  JbH««M,i»Blat- 
tciLMt  Koriii>;ti  K  iksittn,  Werner. 

External  Ch<tracteri.—Ui  must  common  colour  is 
white,  grey,  red,  yellow,  and  green.  Has  generally  but 
one  colour;  aomedmes,  howerer,  it  ia  spotted,  doited, 
cloudedi  striped,  and  veined.  Occurs  massive,  and  in 
apgulo-gramilar  distinct  concretions.    Imcmdlly  alter- 


nates  from  ahiniog  to  glistening,  and  ^limmerira ;  loatre 
intermediate  between  pearly  and  Titreous.  Fraetnre 

foliated,  but  soinciimes  inclines  to  splintery.  Tragmcnts 
indeterminate  anguiar,  and  rather  bluni-cdgcd.  More 
or  less  translucent.    Brittle,  and  easily  frans^ible. 

CAemtetU  Charactert. — It  generally  phosphoresces 
when  pounded,  or  when  thrown  on  glowing  coals.  It  is 
infusible  before  the  blow-ptpe.  It  diiaoirea  with  effer- 
vescence in  acids. 

CnwlteMl  Parf«. — Ume,  SCSO 
Carbonic  Acid,  43.00 
Water,       .  o..<0— IM 

Bucholz,\a  Neuen  Journal  der  Chem.  iv.  s.  419. 

GeognouU:  ^tiaiton.— Tbis  mineral  occurs  in  beds, 
in  granite,  gneiaa,  auca  slate,  dayaiata,  syenite,  green* 
stone,  groy>waek^  and  nurely  in  aome  of  th*  aeoondaiy 

rock«. 

Gcoip-a/i/itc  Situation — This  mineral  occurs  in  all  the 
great  ranges  of  primitive  rocks  that  occur  in  Europe 
and  in  SttCA  aa  btvo  been  examined  in  Anai  Aftiea,  and 
America. 

I7mv— All  the  ▼arledea  of  tMs  subspociea  may  be 

burnt  into  quicklime  ;  but  it  is  found,  lhat  in  many  of 
them,  the  concretions  exfuliaie  and  separate  during  the 
volatilization  of  their  carbonic  acid,  so  that  hy  the  time 
when  they  are  rendered  perfectly  caustic,  their  cohesion 
ia  destroyed,  and  they  fall  into  a  kind  of  sandr— a  cir- 
eumsiance  whicb  will  always  render  it  improper  to  nan 
sneb  varieties  in  a  common  kiln.  Bat  the  moat  important 
use  of  this  mineral  is  as  marble.  These  marbles  have 
been  known  from  a  very  early  period  ;  and  ancient  sta- 
tuaries have  immortalised  their  names,  by  the  master- 
pieces of  art  which  they  have  executed  in  tbero.  Of  the 
ancient  marbles,  the  most  celebrated  are  those  of  Paroa, 
Pentelicus,  and  Carrara.  Marbles  of  different  descrip- 
tiooa  occur  in  Scotland,  England,  and  Ireland,  as  ap- 
poat*  from  tho  foUowiog  enomentiaOi 

SevMtk  MarUn. 

The  Marbles  of  this  part  of  Great  Britain  have  hi- 
(bertobeen  but  little  attended  tOiallhovgh  it  is  highly 
probable  that  many  valuable  varieties  occur  in  the  di^ 

ferent  primitive  and  transition  di't'i  ts  At  pix-sen^ WO 
shall  mention  a  few  of  the  best  known  varieties. 

I .  Tirer  Marble . — Of  thin  marblo  tlwre  are two  Varie- 
ties, VIZ.  il<e  Red  and  White. 

o.  Red  Tiree  Marble. — This  is  one  of  the  most  highly 
prised  of  the  Sootuah  marbles.  Its  coioura  are  red,  m 
various  tints,  such  aa  roee-red  and  flesh-red ;  ilao  red- 
dish-whiie  ;  its  lustre  is  glimmering' ;  and  the  fracture 
is  minute  fttliated.  accompanied  with  splintery.  It  is 
very  faintly  translucent,  or  only  highly  translucent  on 
the  edges.  It  ia  always  intermixed  with  different  other 
eaitby  nnnenla,  that  add  to  its  beauty,  and  give  it  a 
peculiar  appearance.  Tho  moat  frequent  of  the  imbed- 
ded minerals  is  common  hornblende;  the  others  are 
pale-green  sahlite,  blackish-brown  mica,  and  green 
chlorite.  In  some  varieties  the  hornblende  is  so  abun- 
dant, that  at  firat  sight  they  might  be  confounded  with 
ayeiiite  i  m  othera,  where  nearly  the  whole  masa  ia  of 
hornblende,  it  would  be  considered  aa  a  variety  of  bom* 
blendr  rock- 

b.  While  7\rte  Marble. — Its  colours  arc  greyish- 


*  The  doable  re£»cting  power  of  calcaNetHMpat  was  first  observed  by  Enisus  Bartholin. 
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trbhe  and  bluish-white:  it  contains  scales  of  mica,  and 
crystals  or  grains  of  common  hornblende;  wliich  laUer, 
t»hen  minutely  diflused,  gi»e  ihe  inaibic  a  k'ic*^"  "I" 
yctlu«Mb>gre«o  colour*  »ad|  wbeo  very  intimately  com* 
bin«d  with  the  nmnt  form  beautiful  )FeUo«iali«gNen 

spots. 

2.  Jona  Marble. — Its  colours  are  greytsh-white  Mid 
snow-white.  Its  lustre  is  glimmLiiii>;,  and  fiaclurc  mi- 
nute tbiiatcd,  comhtncil  with  splinter)-,  h  \%  harder  than 
most  of  the  other  marbles.  It  is  an  intimate  mixture  of 
Umcatone  and  trcinoUte }  for  if  w«  immerse  h  in  an  acid, 
the  carbonate  of  lime  srill  be  disiolved,  and  the  fibres  of 
tremolite  remain  unaltered.  It  is  sometimes  intermixed 
with  steatite,  which  g;ivcb  it  a  ^reeii  or  yellow  colour,  in 
spots.  'I'lii'sc  yellow  or  Krecn-coloured  portions  receive 
a  coosiilerablc  polish,  and  have  been  erroneously  describ- 
ed as  nephritic  stone,  and  are  known  also  under  the 
name  of  /one  or  Jcolmkui  Fe6Ue$.  The  marble  itaelf 
does  not  receive  a  hi^h  polish:  Uiia)«itbita  fieat  bant* 

rcss.  !iavc  Lroii^ni  it  i:-.t.j  disn^pute  with  artialB.  8«MCtl 
ol  liic  v.ujciics  (jl  iona  n>aii<lc  arc  dolomite. 

3.  Siye  Marble. — In  the  Island  of  Skyc,  in  the  pro- 
jperty  of  Lord  Macdooald,  there  ate  scverml  varieties  of 
■Mrbtei  deaervinf;  of  atientioti,  inclosed  in  porphyry, 
aandMene^  aad  uep-roeks.  One  variety  is  of  a  i^reyish 
inclining  to  aaow* while  colour  t  another  greyish-white, 
veined  with  ash-grey;  and  a  third  is  ash-)»rcy,  or  j^iIl 
hlui!*h-i;rey,  veined  with  lemon-yclIow  or  siikin-j^axcij. 
Dr.  .M'Ciilioch  li-is  described  other  rarictics ;  and  more 
minute  details  are  expected  from  his  promised  work  on 
the  ('Geology  of  the  Hebrides." 

4.  .^Myafv— The  foUowii^  varietioaoC  inarblet  AmikI 
in  Sutherland,  hive  been  inirodueed  into  coaniteroa  bf 
Mr.  Joplin  of  GaiL-shcad. 

a.  White  marble,  which  acquires  a  smooth  surface 
on  the  polisher,  but  remains  of  a  dead  hue,  like  the 
marble  of  iona :  hence  its  uses  as  an  o  ma  menial  marble 
are  mueh  drcaoMcrlbed. 

b.  White  mottled  with  grey,  and  capable  of  Moeiving 
a  high  polish,  and  is  not  deficient  in  beauty. 

c  Grcy-colourcd,  and  highly  translucent  and  crystal* 
line,  and  capable  of  being  applied  to  the  purpoaea  of 
ornament  in  sepulchral  sculpture. 

d.  Oove>coloiired|  oeiii|^«et|  traaaluceot,  and  receiving 
a  good  polish. 

f.  Pure  white,  and  translucent,  and  capable  of  being 
used  in  plain  ovnaineiitii  i  but  too  translucent  for  sculp* 
ture.  ' 

y.  White,  with  irregular  yellow  marks,  from  being  in- 
tonnised  with  aerpentine.  It  is  very  compaeu 

g.  White  variety,  witjk  Imra  of  atate«apar. 

5.  Glen  nil  Mtrtle^Thtt  Ihneetone  of  Olen  Tilt, 
fir?-  nu  ri^i'iTicd  bv  M jcV.i il ,;lit.  in  his  description  of 
thai  talicy,  lias  ol"  luit,  u;u'.jcccd  the  notice  of  tlic  Duke 
of  Atholc,  through  tlic  suggestion  of  Dr.  M'Culloch. 
The  marbles  are  white  and  grey,  and  veined  or  spotted 
vilh  yellow  or  green:  they  vary  In  the  aise  ot  the  grain 
or  cencvetion»and  alao  in  the  degioeaod  Itiod  of  poliah 
tliey  receive. 

6.  Marble  of  BaUichulUh, — This  marble  is  of  a  grey 
«r  white  colour,  and  is  very  compact.  It  may  be  raided 
in  blocks  of  considerable  sixe. 

7.  Bvynt  Marbie^Ua  cotoun  are  grey  or  wbitO)  and 
it  rccdvea  a  pretty  good  pelidi. 

8.  Blairgowrie  Marble.-^Mr.  Williams,  in  hia  Natu- 
ml  History  of  the  Mineral  Kingdom,  mentions  a  beau- 
lifiil  aaUne  nmbtoi  tif  «  yuM  whila  eelottr»  wlikli  oc- 


curs  near  Blairfrnwrie  in  Pcrth&hirf ,  not  far  from  I'  o 
ruad  side.  Ai  C  'l  .Iri^  lo  him,  it  may  be  raised  in  blocks 
and  slabs,  iiei  lccly  free  of  blemishes,  and  in  cvcvy  re- 
spect tit  to  he  employed  in  htatuary  and  omeinenial 
architecture. 

9.  OtaieiMs  MarAUt—iA  of  a  while  colour,  and  the 
coneretiooa  are  large  granalar.    It  is  mentioned  by 

Williams  as  a  valuable  marble;  but  he  addSi  that  its 
situatton  ia  remote,  and  ditlicult  of  acceaa. 

MHgHtk  Marikt. 

Hitherto  but  few  marbles  of  granular  foliated  lime- 
stone have  been  quarried  in  England ;  the  greater 
number  of  varieties  belonging  to  the  dtstz  or  secondary 
limeslooe.  One  of  the  most  remarkable  of  the  English 
mu<  ules  of  the  present  class,  is  that  of  Anglcsca,  named 
ManaMarbltt  which  is  not  pnlike  the  yerde  Atukc  Ha 
eoleara  are  greenish-btaek,  leek-green,  and  aoraetlmea 
purple,  irregularly  biL-idcd  with  wlute;  but  they  arc  rot 
tilwa)  ^>  seen  tOKCiiicr  m  the  aamc  piece.  Tlic  whits,  part 
is  linickionc  :  the  ^-reen  shades  are  said  lo  be  owiri^r  to 
serpentioe  and  asbestua.  The  Black  Marbles  found  in 
Eoglaodf  are  mktiea  of  Lucuirito. 

IrUh  Mar*te». 

The  Black  Marbles  of  Ireland,  now  so  generally  used 
by  architect's,  arc  Luciillitcs.  In  the  county  of  Water- 
ford,  diiierent  kinds  ol  marble  are  known  i  thus  at  To* 
reen,  there  is  a  fine  variegated  sort,  of  various  coloarsi 
via.  ches nut-brown,  white,  yellow,  and  blue,  and  which 
take*  a  good  polish  :  a  grey  marble,  beautifully  clouded 
with  wliiie,  susceptible  of  a  goo<I  polish,  has  been  found 
near  Kilcrump,  in  the  parish  of  Whitechurch,  in  the 
same  county.  At  Loughlougher,  in  the  county  of  Tippc- 
rary,  a  fine  purple  marble  i»  found,  which,  when  poliih- 
ed|  is  aaid  to  be  beautiful.  Smith  describes  several 
variegated  marbles  in  the  county  of  Cork;  but  whether 
theaOi  ami  others  now  enumerated  as  Irish  marbles,  are 
granular  limestone,  I  cannot  discover,  as  I  have  iicitiicr 
met  with  good  descriptions  of  them,  nor  seen  any  speci- 
mens. Thus,  he  mentions  one  with  a  purplish  groundf 
aod  white  vrioa  and  spots,  found  at  Cburchiownt  u 
Udah  and  white  aaarUe  from  the  aame  plaoe ;  and  seve- 
ral fine  ash-coloured  varieties,  as  that  of  Castle  Hyde, 
Ice.  The  county  of  Kerry  aflbrds  several  variegated 
marbles,  such  as  that  found  near  Tralce.  Marble  of 
varioos  colours  is  found  in  the  aaroe  county,  in  the  islanda 
Boar  Dunkerron,  in  the  river  of  Kenmaret  some  are 
purple  and  white,  intermiied  with  yellow  spots ;  and 
aome  bnutiAil  epodfliem  have  been  aeeo,  of  a  purple 
celeiir»  veiiuNl  with  dark«grecii, 

Smovo  $«»ara«iii. 

Compact  LuotCTOX*,  Jbsscven.— Dichter  KalkttriBj 

Center. 

Thia  Subapodw  ia  divided  into  three  kiads,  viz. 
Common  Compeet  Limeatooci  Blue  Veauvian  Lime« 
alone,  and  Roe>flt00eh  _ 

JFIber  MM, 

Common  Compact  L)mk<>T0KK|  ^MWeonw^^arOnieiner 
Dichter  Kalksteiii,  Werner. 

External  CAarac/er«.— Most  frequent  colour  grey, 
greyUh-liteeki  jrrihnri  and  red.  Frcqaoitly  caUuUu 
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vuati,  loned,  aiifnd,  clMdad,  and  ipottad  vaknmA 
delinettiowt  and  MnnctiiBcs  alio  Umk  and  brown 

coloured  arborisktions.  ll  »cry  rarely  exhibits  a  beau- 
tiful play  of  colours,  caused  by  intermixed  portions  of 
pearly  shells.  Occurs  massive,  corroded,  in  large 
plausi  ruiied  luatwt,  and  in  varioas  extra oeous  exter- 
nal thapes,  of  iinivalvct  blvalTet  and  multivalve  ihells, 
cf  conla,  fiaheti  and  nor*  t«Mly  «f  vagatablca,  as  of 
ferna  and  reeds.  Inwrnallf  dull,  seldom  f^immering, 
nhich  is  owioR  to  intermixed  catcarcous-spar.  Fl  ic- 
turc  small  and  fine  splintery,  which  soineiimts  [ki-  cs 
into  large  jrui  flat  conclunclal,  uoinelimcs  into  uricviii, 
]nclininKloe«nl)y>and  it  occastonatly  inclines  to  straight 
nod^  tl&k  alatf. .  Fiagmenu  indeterminate  angutari 
AiBre  or  lew  abarp^d^d*  but  in  iha  alatf  variety  tbey 
:»re  tabular.  Ganaralif  tranahicent  on  tbe  edges,  sohm* 
times  opaque.  In  general  rather  softer  than  granular 
dilated  limestone.  Brittle,  and  easily  frangible.  Streak 
■gencralU  K'*:y>*"*^'>it^' 

^  .  Spacific  graviijTt  Splintery,  3,«U0,  8,730t  Bri*4on. 
^(MLacont  Shall  Marble*  a.«7a»  2.wiitenl^.tyi, 

<3iemieal  Charaeten. — It  effamaeoa  villi  ndda»  and 

till  i^reatcr  part  i-,  dissolved;  and  bluna to  ^vlek^liaMf 
without  falling  to  pieces. 

CmttUvm  Pnrtt, 


Lame,  53.00 
Oarbonic 
-  And,  43.50 
1.13 

l.<M 


Simon,  Geblen't 
Jour.  iv.  •.  426. 


Bhiith-greg 
JJmetttru. 


Lime,  49.5d 
Carbonic 

Acid,  40.00 
SIMM. 
Junina, 


ASaSUlea, 


Lime$tone/rvm 


Lime,  49.25 
Carbonic 
Acid,  35.00 
8 

3.50 

s.: 


STd  AluBtina, 


Lime, 
Carbonic 
Aeid, 
75jSi»ea. 


Umetttne  fitm 


3341 

43.00 
10J5 
9A3 
3.25 
1.25 
1.41 


100 

JBuchtlttVa. 


:,  principally  in  secraidary  fonna- 
mdsione,  gypsum,  and  coalf  btttln 


Geog-mitic  &  ;  -rf?r!. — This  mineral  occurs  in  vast 
abundance  iii  nature, 
tionb,  aloni;  with  sandstone, 
sn  ail  cjuaiaity  in  primitive  mountains. 

Geognvttic  Situation. — It  abounds  in  tbe  sandstone 
and  coal  formations,  both  in  Scotland  waji  £agtand  ( and 
In  Ireland,  it  is  a  very  abnndant  ttineral  in  Ul  Ae  iStf 
trtcts  where  clay-slate  and  re  '  s:3ndstone  rocks  occur* 
On  the  Continent  of  Europe,  u  a  very  widely  and  abon* 
dantly  distribuicd  miiicral;  and  forms  a  »triki[)g  feature 
in  many  extenMve  tracts  of  country  in  Asia,  Africa,  and 
America,  as  will  be  particulirlf  deactitwd  in  the  Qtoff- 
noetic  part  of  tbia  article. 

V$e». — When  compact  liQtettone  joina  to  pure  and 
agreeable  coIour<<,  so  considerable  a  degree  of  hardness 
that  It  lakes  a  good  polish,  it  is  by  artists  considered 
as  a  Marble;  and  if  it  contains  petrifactions  mineral* 
isedt  it  it  tiamed  9heU  or  lumaehtUa^  and  canal  or  v»- 
jUkyflr  aiartlp,  according  aa  tbe  organic  remaina  are 
testaceous  or  coralline*.  In  one  particular  variety  of 
lumachella  or  shell  marble,  found  at  Bleiberg  in  Ca- 


rinthia,  the  ahaUa  end  fngnMata  ef  abettai  vbkb  betang 
to  the  nantilna  tribc^  are  aet  in  a  brown  ooloared  baiiai 

and  reflect  many  beautiful  and  brilliant  pearly  inclining 
to  metallic  colours,  principally  the  fare.red,  ^recn,  and 
blue  lints.  It  is  named  ofiaUscent  or  Jire  marble.  Ano- 
ther lumachella  marble  from  Astracan,  contains,  in  a 
reddisb-brown  ba»is,  pearly  shells  of  naadi,  tlwt  fCfteet 
a  f err  brilliani  goUl<yellow  colour.  In  lome  eonpact 
nwrblea,  the  aor&ce  pvetenta  a  beantifal  arboreaeent 
appearance,  and  these  are  naturally  arborese-nt  nr  i- 
dntic  marhlet    Such  as  those  of  Papeiihcim  iii  liavaiia, 

I'lic  Fi'jrrntine:  Marb/e,  or  Kuin  Marbie,  as  it  is 
sometimes  called,  is  a  compact  limestone.  It  occurs 
on  the  Po  and  tiM  Amo,  and  H  VOrlied  into  varkma 
ariielaa  at  FloNnee.  To  the  aaoM  eanpaet  UmaaMne 
may  be  veferred  the  varietf  called  Cottmm  MuHtt  from 
being  found  at  Cot  tarn,  near  Rristol.  It  reacmblcs  in 
many  rcspcc.s  tin  I  mdscapc  mjrblc. 

In  difterent  p  it  is  tA  Scotland,  compact  limestone  is 
cut  and  polished  as  marble :  this  was  the  case  in  tbe 
parish  of  Cummertrees  in  Dumfriesshire, — in  Cambus- 
laod  parish,  in  Lanarkshire,  in  Fifeahire,  lie  In 
England,  many  compact  limettonea  are  eat  and  poHah* 
ed  as  marbles;  such  are  the  limestones  of  Derbyshire, 
Yorkshire,  Devonshire,  Somersetshire,  and  Dorsetshire. 
It  is  sometimes  used  us  a  LuiiUliHj;  stonL-,  .uic,  in  want 
of  better  materials,  for  paving  streets,  and  making  high- 
waya.  When,  by  exposure  to  a  high  temperature,  it  is 
deprived  of  it|l  cafboaic  acid,  and  converted  into  quick- 
lime, it  is  need  for  mortar ;  also  by  the  soap-maker,  for 
rendering  his  alkalii--^  caListii, ;  hv  r|n_:  tui>u<  [.  foi'  ,  lemm- 
ing hides,  or  freeing  lUeiij  Ifuui  Udu,  liuisculai  iubj'.iiiiCt, 
and  fat  i  by  the  farmer,  in  the  improvement  of  pariiculaf 
lunds  of  soil ;  and  by  the  metallurgist,  in  tbe  smelting 
of  aueb  ores  as  are  difficultly  foaibta^  ominf  t»  in  iMer- 
■dsture  nf  ailisn  and  alunuaa. 

Sfc'jtid  Kind. 

Blub  Vesuvian  Limestonb,  Jameson. —  Blauer  Vc- 
suvischer  Kalkstein,  Ktafiroth. 

External  Cftaracl«ra^Colour  dark  bliiiah'greff  Part- 
ly veined  with  white.  Externally  It  appeara  as  if  it 

had  been  rolled;  and  the  surface  is  uneven.  Fracture 
fine  earthy,  passing  into  splintery.  Is  opaque.  Affords 
a  white  streak. 

Cwtt,  /*ar;«.— Lime,  .  .  .  58.00 
CaiboDkAcid,  .  .  9840 
Water,  which  is  some- 

what  ammoniacal,  1 1 .00 
Magnesia,  ,  .  0.50 
Oxide  of  Iron,  .  .  0.24 
C;nb<j:i,    .        ,        ,  0.25 

Silica,  .  .  .  1.35—99.7$ 
JDi/lrsM,  Beit,  fa,  t.  a.  9S. 
From  this  analysis,  it  appears,  that  the  vesuvian  lime- 
stone dificrs  remarkably  in  composition  from  common 
compact  limestone.  In  common  compact  limestone, 
100  parts  of  lime  are  combined  with  at  least  80  parts  of 
carbonic  acid;  whereas  in  the  vesuvian  limestone,  100 
parte  of  limeatooe  are  not  combined  with  more  than  50 
parte  of  carbonic  add.  Secondly,  In  common  Hmestooe, 
independent  of  the  water  which  adhcrri  rn  it  Tccidcn- 
tally,  as  far  as  we  know,  there  is  no  water  oi  composi- 


•  'iTie  tiat!)*-  mm-nior  is  derived  from  the  Greek  , 

stfi    .  1     i-.-^ii  ■'") -.tones  p« 
gnuutc  aati  jiurpbyry. 


tt  »Mne,  Of  gStter,  and  waa  by  the  ancienu  app&ed,  not  only  to  lime 

a  good  poliih,  nwh  u  gnaNB,jMper, 
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tion;  but  m  the  vesuvtan  liawfltoQe  tfwre  »re  ii  parts 

of  water  ol'  r.ontpouitioti. 

Geo^ttfiAic  Situaiion.—Thii  remarkable  limestone  is 
found  ID  loose  roaakcs  amonint  umiicred  ejectod  niioe- 
nh  In  the  neiKhboarhood  of  Vwuviot. 

Ob*erv<Uiont^U  is  known  to  tome  collectors  under 
the  name  Comfiaei  Bime  Lava  of  Vesuvius  {  and  it 
8om<.  tinic!>  L  Tupioyed  bj  irUtit  in  their  idomuc  worki  to 
represent  the  sky. 

TJUrdJOnd. 

RouTOKXi  or  OouTB>  JiMWion*^— Roogcostdo, 

fFlTIWI't 

Extern^  Ctancfm. — Colours  brown  and  grey. 
Occura  RMuiWei  and  In  distinct  concretions,  wbtcb  are 
round  granular;  the  larger  ara  composed  of  fine  sphe. 

rical  $*ranul«r,  and  sometimes  of  verjr  thin  concentric 
lamellar  concretions.    Internally  dull.   Fracture  of  the 

grains  fine  splintery;  but  of  the  mass  round  granular 
in  ttif  ftinall,  and  slaty  in  ilic  iar^c.  Fra5»mcnt8  in  the 
larj^L-  hluiit-edged.  Is  oputjuf.  R  ithcr  briule,  and  very 
casil)  frangible.  Sp.  gr.  2.6S39,  3.6190,  Ab/i/k— 3.585 
BrrtthaaiU 

Cfiemicai  Ghotatten^Ai  dimolvca  with  eflcrvcseence 

in  a<-ii;». 

Gcdi^nomic  Sil nation. -m\t  «CCUn  alODgf  with  ttA  WoA' 
stoiK  ,  ni>(J  /ta«  iime^iune. 

Geogra/thU  Si(uaHon^—Tiu*  rock»  vbich,  in  England, 
ia  known  under  the  names  Bath-atona,  &etton>atone, 
Portlandostone.  and  Ooltte,  entends,  wUb  but  little  inter* 
riiptioii.  frotii  Somcrsi 'stiire  lo  thu  tiaiiks  uf  the  Ilum- 
bcr  in  Liricolnsliire.  Oji  llie  Continent  of  Europe,  it 
occurs  in  Tiiuiin^^ia,  the  Netherlandsi  the  nuMinuina  of 
Jura,  and  in  other  cnuntriea. 

Utea — The  O  >liic,  or  Roeotonet  particularly  that  of 
Bath  and  Portland,  ia  ttrf  extensively  employed  in  ar> 
cMtccture ;  it  can  be  wotlced  with  great  ease,  and  haa 
a  lipht  and  bcairif  :!  ^pcirancc  ;  but  it  is  poroii'i,  and 
jtOiSiCsiCS  no  grcui  (lucibility,  and  should  ni»i  be  em- 
ployed where  there  is  muchcarvctl  or  (jrnainental  work, 
for  the  fine  chisilling  is  soon  effaced  by  the  action  of 
the  atmosphere.  On  account  of  the  ease  and  sharpness 
with  which  it  can  be  carved,  it  ia  much  used  1^  the 
English  architect*,  who  appear  to  hare  little  regard  for 

futurity.  St.  PjuI's  ]^  built  of  tliis  stone,  also  Si)iiier»et- 
H«n»e.  The  Cinpel  i>f  llimy  VIM.  affords  a  striking' 
j)ri)o(  of  ibc  in.iiteiuion  ol  the  arttutects  to  the  choice  of 
the  stone.  AU  ihe  beautiful  ornamental  work  of  the 
exterior  had  mouldered  awajr  in  the  short  comparative 
period  of  SOO  years.  It  has  recently  been  cased  with  x 
new  from  of  Bath-stone,  in  which  the  carving  has  been 
correctly  copied  :  from  tlie  nature  of  tlie  stone,  we  may 
predict,  that  its  duration  will  nut  b«:  lunger  than  that  of 
the  original.  Both  Portland  and  B^th-stone  varies  much 
in  quality.  In  buildings  constructed  of  ibis  stone,  we 
nay  frequently  observe  some  of  tlie  stones  blacli,  and 
others  white.  The  black  stones  are  those  which  are 
more  compact  and  durable,  and  preserve  their  coating 
ofitmukc:  the  while  stones  arc  decoiTiposing,  and  pre- 
senling  a  fresh  surface,  as  if  they  had  been  recently 
■craped.   Roeatone  ia  also  used  u  s  loanure,  bat  when 


burnt  into  quicklime,  the'raarly  varieties  afford  rather 
an  indifferent  mortar ;  but  those  mixed  with  sand  a  bet- 
ter mortar. 

Thibd  SvBsraoiBi. 

Chalk.  Jbai^aan^Krddc,  Werner. 

.External  a>aracier».^JCqlliBiiut  yellowish'WhitCt  foinc* 
times  passes  lo  grcyish'Whtte  and  snow-white.   It  ia 

rTieiimes  marked  with  yelK  wis'i-rn  v.  Occurs  mas- 
iiu  t,  di!>srminated,  in  crusts,  and  m  cxtraneuus  external 
shapes.  Is  dull.  Fracture  coarse  and  fine  earthy. 
Fragments  blunt-edged.  Opaque.  Writes  and  soils 
very  much.  Soft,  and  sometimes  very  soft.  Rather 
scctiiei  and  cauly  frangible.  Adherea  sUghily  to  the 
tongue.  Feels  very  meagre,  sod  rather  rough.  Spe« 
cific  gravity,  2  233  Mu»chrn6roeckj^^M$f  IBl'llMillj— 
2  6<>7,  IVatton— 2.226.  BreUAau/it. 

Chemkat  deracl'fni.— It  clferfeacei  ilroogljr  wilih 
acids. 

Conttituent  Partt. 


I.ime, 

Carbonic  Acid, 

Water,  . 


Chitk  from  Gallieia 
56  5    I.imc,       .       47  00 
4j  0   Curbonic  Acid,  33.00 
0.5    biUca,      .  7.00 

  Alumina,  2.00 

Maga«««,  8.00 
-  a,      .  0.05 


Lime, 

Curbonic  Acid, 

Alumina, 

Wateik 


53. 
4i 


JIuclitih,  in  (iehlcn'l 

Joura.  b.  IV.  a.  416.  — —  JSrman,  Mia, 

Macquet.  vol.  i«  p.  77. 

Or<ifae»(ic  Suuatiuummlt  coneututes  one  of  the  newer 
■ecoodary  or  Boets  fannationa ;  is  usually  feand  to  low 

situations,  and  frequently  on  sca-coasts.  It  is  stratified, 
and  the  strata  in  general  are  horizontal.  It  often  con- 
tai.is  flint,  which  is  disposed  either  in  interrupted  beds 
in  the  chalk,  or  in  globular,  tuberose,  or  tabular  masses 
imbedded  in  it.  It  abounds  in  organic  remains,  and 
tliesenre  principally  of  anioials  of  the  lower  orders,  such 
as  ochinltcB,  belemnites,  terebratuHtes,  pinnhes,  tec. 

Geoifraft/iic  SiruMion.—ll  abo'i-ids  in  the  ^,T.n'i-rM,.M'rn 
parts  ot  Eugland,— ■  xt«nds  throuj^ii  icverai  piuunces 
in  France,-— occupies  great  tracts  of  country  in  Poland 
and  Russia,— is  met  with  on  the  shores  of  tlie  lj.iltic,-^ 
and  in  the  islands  of  Zeeland  and  Rugen. 

Ctea,— The  uaaa  of  this  mineral  are  rariowk  The 
more  compact  kinds  are  employed  as  iNiilding-atones, 
when  ihcy  are  used  either  in  a  rough  state,  or  arc  sawn 
into  blocks  of  the  requisite  size  and  shape:  it  is  buint 
into  quicklime,  and  used  for  mortar  in  different  coun- 
Irick;  thus,  nearly  all  the  houses  in  London  are  cement- 
ed with  chalk-mortart :  it  is  also  employed  in  great 
quantities  in  the  polishing  of  glass  and  meuls,  and 
whitening  the  roofs  of  rooms,  in  the  state  of  whiting^; 
ill  consirticting  moulds  to  cast  metal  in  ;  by  carpenters 
andothcrsas  a  maicrial  to  mark  with.  Witen  perfectly 
purified,  and  mixed  with  vegetable  colours,  it  forms  a 
kind  of  paitil  colour:  thus,  with  litmus,  turmeric,  saf- 
fron, and  aap'green,  it  forms  durable  colours,  but  vegetal 
ble  colours  that  contain  an  acid,  become  blue  when 
mixed  with  it.  The  Vienna  mhtte  known  to  artists,  is 
perfectly  purified  clialk.  Ii  is  used  by  slatcli-mnkers 
and  chemists  to  dry  precipitates  on,  for  which  ii  )s  pe- 
culiarly qualified,  oo  eccownt  of  the  remarkeble  facility 


■  Roetione.  So  named  on  account  ef  ilB  lesemblMce  in  form  to  the  me  of  fishes. 

-t-  Acconlini;  lo  iiinciton,  it  makes  as  good  lime  as  the  best  limestone  or  marble. 

t  In  the  prep;iri»tion  of  whiting,  elulk  is  pounded,  and  difFuMd  through  water,  and  the  finer  part  of  the  sediment  it  then  dried  t  by 
this  mean*,  the  ailiceoua  partietes  arc  sepatsted,  vbidi,  by  their  Inidiwaib  would  sciMch  the  swi&oe  «f  nwtalMc  and  othar  sutfiNes, 
itttfaepeiaUngofwhi^trtliliagisuseav->AikiiAC!liai.<  '  ' 
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with  which  it  absoibs  vvaler.  With  isingUft,  or  white 
of  cg^»,  It  forms  a  valuable  lute  or  ccmtnl.  In  tlic 
gilding  oi  wood,  it  is  necessary,  before  laying  on  the 
gold,  to  cover  it  with  a  succession  of  coats  of  a  mixture 
of  whiting'  aud  sise.  The  iDineral  i»  also  owd  m  •  U- 
terin^-sioiic  i  and  in  a  purified  staWi  it  is  trnfUoftd  M  • 
remedy  to  correct  acidity  in  the  BtonMell,aml  llM  aior* 
iud  atatea  whicb  uvixc  from  this, 

FovHTH  Si;bspecies. 

Aoamio  Mihbhal,  or  Rocs  Milk,  Jimeaoii.'— Berg< 

Milcli,  Wrrner. 

External  Characlera, — Colours  siiow-wliiic.  f^rcjish- 
whi  AW.  )tllowish  white.  Occiu  s  ircrjucntly  in  crusts, 
also  in  loosely  coheriDg  tuberose  pieces.  Dull.  Com- 
|Kn«4  of  fine  daatjr  particlct.  Soila  tttongly.  Feels 
«M»gre.  Adheres  slightly  to  tho  tongue.  Very  light, 
thnoit  sappmatant. 

Chemical  Characlfrt  —It  efTcrvescCS  with  S«idS|  still 
is  completely  dissi  l  .c;  in  them. 

ComfUurnt  farm. — Ii  is  a  pure  carbonate  of  lime. 

Geognottk  and  Geographic  Situaitont.—lt  is  found  on 
the  north  side  oi  Oxford,  between  the  Isis  and  the  Cher- 
vsllt  sod  Qssr  Chipping'  NottODi  slw  in  Oxfoidshiro. 

Firrn  Subspecies. 

Fibrous  LiMUToti^,  yanic«on.— Fasriger  Kalkstein, 
Werner. 

Thit  snbapecics  is  divided  into  two  kinds*  viz.  Com- 
mon  Fa>i«us  Limestone,  or  Sstin-Spar,  and  Filmms 
Csle>Siiitsr. 

First  Kino. 

Common  Fibrous  Limkstomb,  or  Satin-Sfahi 
JiMirssi«.->-Oemeiner  fasriger  Kalkstein,  Werner. 

Xxternai  Gftoraetm^— Coloiira  greyiah,  reddish)  snd 
yellowish-white.  Occurs  flsssshre,  slao  lit  distinct  con. 

crctions,  which  are  coarse  and  fine  fibrous,  and  cither 
straight  or  curved.  Lustre  ^listenitig  or  shining,  and 
pearly.  I'ragmenta  splintery.  Tecbly  translucent.  As 
bard  as  calcsreous-apar.  Easily  fraugible.  Specific 
gnirtiy  S.ro,  P«^»k 

ConttUutnC  Parts. 
Carbonate  of  Lime,        95.75      Lime,       .  40.8 
Ctrbonste  of  M sogsnese,  4.Sf     Carbonic  Add,  4r.« 

98.4 

JSUhw;         Pefiya,  in  Ki  's 
Mil),  vol.  i.  p.  49. 

Stromcyer  says  that  fibrous  KnMStono  cootalns  aoino 
/ler  cent:  of  gypsum. 

Geognoitie  and  Geographic  SUuationt.— It  occurs  in 
thin  isyers  io  cisy-slsts  si  Aldatone  Moore  in  Cumber- 
land ;  in  layers  snd  seins  in  the  middle  district  of  Scot- 
lane!,  as  in  Fifeshire.  On  the  Continent,  at  Fot8chS|q)el, 
near  Dresden,  and  at  Scliueebcrg,  also  in  Saxony. 

u»r3  —  h  is  sometimes  cut  into  Dscklseei)  crosses, 
and  other  omameatal  sriictes. 

SITONB  SrwD. 

FiBHoU'i  Calo-Sikter*,  Jameton. — Fasriger  K.alk- 
sinter,  H'emtr. 

*  Thi«  is  thr  Alabaster  of  ih«  sndenta,  sad  it  by  the 

gypMini,  tt  tiicfi  «hey  name  (iytttmut  Jtabattm: 

f  'f  ill    cnii  iii/ti  jppcars  t>)  be  .It.  rived  from  the  verb  wht 

especially  to  such  as  are  of  a  spoogy  or  porous  testute.  J^itL 


External  CAtf raff ff».~Prlnci pal  colours  white,  yel- 
low, L)rowi>,  j;ic),  red,  ^recn,  .^nd  blue.  Sometimes 
couccniricaily  and  reniforraly  striped,  or  it  is  spotted  or 
clouded.  Occurs  massive,  staiacniic,  globular,  tubular, 
dsviform,  fruticase,cu(taa}*shspsd,  cock'sKwrob^bsped, 
corslloidsl,  reotform,snd  tuberose  i  also  in  diaiinct  con- 
cretions, which  are  fibrous,  and  these  arc  straight,  sel- 
dom curved,  aiul  sometimes  scopiformor  sieliulai  i  hiaa 
in  rcnifurm  curved  lamellar  concretions,  and  seldom  in 
large  and  coarse  aneulo-  granular  coQcretioos{  very  rsrely 
tho  kmgidi  •xtemsl  sbspesrss  the  atslsciitic,  si«  termt« 
nsted  by  s  three-sided  pyramidal  crystallization.  Sur- 
face generally  ruu^b,  and  seldom  fine  drusy.  Intenwlly 
glimmering,  which  passe!>  on  the  one  &ide  into  dull,  on 
the  other  into  glistening  ;  aiKl  the  lustre  is  pearly.  Frac« 
lure  fine  splintery.  Fragments  splintery,  or  wedgs- 
sbsped.   Trsoslucent,  or  only  translucent  on  the  edgM. 

ContUuent  fttrttz-'l.imo  54.0 
Carbonic  Acid  43.0 
Water     .       .  1.0 — 100.0 
BuchrAz,  in  (leblcn's  Journal,  b.  iv.  s.  425. 

Geognotlic  and  Geographic  SUuationt^— It.  is  found 
encrusting  the  roofs,  walls,  sud  floors  of  caves,  pariicu- 
Isrly  those  sitttstod  io  lioMstone  rocks.  It  is  formed 
from  wster  hoUHng  esibonste  of  lime  In  solution.  Csves 
lined  with  tliis  mineral  occur  in  alnuist  every  couniry. 
Maccallistcr  s  Cave,  in  the  island  of  Skyc,  and  tiiosc  in 
the  limestone  hills  of  Uerbysiiire,  arc  the  most  sulking 
appearances  of  this  kind  hithertu  observed  in  ScoUand 
and  England.  But  the  most  celebrated  stalactiiic  cave 
is  thst  of  Antipsros  in  the  Archipslago,  wliich  baa  been 
particttlsr^  described  by  Tournefort.  Similar  cavei 
occur  in  Germany,  France,  Switzcihnt',  Spain,  in  the 
United  States  of  America,  and  other  countries.  Iiuly, 
which  is  so  rich  in  fine  marble,  is  not  less  so  in  bcaiitifut 
calc-sioter  or  calcareous  alabaster;  the  territory  of 
Voltem  in  Tuscany  alone  furnishes  no  fewer  than  twenty 
diflbrent  ?srietiea.  Sicily  is  slao  sbundsnt  in  csic-MOter; 
snd  of  these,  the  roae-coloured  vsriety  of  Trspsni  is 
rni:-:!,  aJmired.  Sjiriir;  is,  i.rxr  ta  Italy,  the  most  pro- 
duciive  country  ol  cjiuaiccui  alabaster.  Tlic  tnviiuiis 
of  Granada  and  Malaga  are  particularly  remarkable  for 
the  beautiful  varieties  of  this  mineral  which  they  afford. 
Persia  also  abounds  in  highly  prized  varieUes  M  calca- 
reous slabsstcr. 

OSin.— Cs!c<sinter,  or  cslcsreoos  sisbsstcr,  Is  used  for 
the  same  pur]!r>8cs  as  marble,  and  is  cut  into  tables, 
columns,  vdicb,  drapery  for  marble  hgurcs,  and  aome- 
titncs  also  into  statues.  It  was  also  used  by  the  snctcnts 
in  the  manufacture  of  their  ungucntary  vases. 

Six-Ill  Si  nspEciEs. 

TurACEOl'S  Limestone  CALc-TLFFf)  Jameson.—' 
Kalk-TufT  H'enirr. 

External  Lharacter: — Colour  yellowish-grcy,  which 
sometimes  spproscbes  to  ochre  yellow  SBO  yellowish- 
brown.  Occuri  massive,  perforated,  ramose,  spongn^, 
tubular,  elsviform,  botryoidal,  globular,  cellular,  and  id 
crusts;  enclosing  ve^'ci,.hlc  stems  and  leaves;  also 
bones  of  animals,  as  ui  uieplunts  and  rlitnoce roses,  and 
land  shells ;  and  also  with  frequent  impressions  of 
leaves,  inosscs,  and  toots.  The  globular  variety  is 
sometimes  compoaed  of  curved  Ismellsr  concretions. 


to  diitinguiah  it  fion  asoiber  aslaeislt 
aiffniABatioa,  UappropriatetSfsleaBis  p* 
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Intrrnally  t^i:!],  or  tery  faintly  glimmerinp.  Fracture 
fine  r  i  aji  c  i  uneven,  inclining  to  earili)  ;  and  sotnetimes 
spliii'  ci  y.  l-'ragraents  indcterminaie  angular.*^  Opaque, 
or  translucent  on  tbe  edges.  Sometimes  semi-hardy 
sometimes  soft,  and  is  frequently  soft,  inclining  10  flio^ 
bte.   Rough.   Brittle,  uid  eteily  frangible. 

Cmtrtmmt  Psrfi^It  h  Marly  pure  Carbootte  of 
Lime- 

Geognoatic  Situation. — It  OCCUrs  in  beds,  generally  in 
the  neighbourhood  of  lakes  and  rivers  :  also  encrusting 
rocki}  and  enveloping  animal  and  vegetable  remains  in 
tbo  vieiidtf  of  calcareous  Nprings.* 

Geogrojthk  Situathm^lt  u  m  firequeot  mineral  iu  the 
neighbourhood  of  all  tbe  cmlcareottt  springs  in  thU 
country,  as  in  tboBC  at  Starly  Burn  in  Fifeshirc,  and 
other  places ;  and  on  the  Cutuiuent  of  Europe  it  is  also 
o  frequent  mineral. 

C«c«. — The  hardeai  hinds  are  tised  for  boildiiu[<aloDei> 
•nd  are  also  bumt  toto  qukkUme.  It  is  Minetuiieealso 
mod  as  a  fiiteriog  at«iw. 

Sevektu  Subspecies. 

PisiroRM  LiMBSTOME}  OF  Pka-stouc,  JameMtt^ 
EriMenaieiDi  WtnuTt 

External  Characieri. — Its  most  common  colour  is 
yellowish- white,  which  sometimes  approaches  to  snow- 
white  ;  from  yellowish- white  it  passes  into  pea-yellow, 
and  pale>yelIowisti  brown.  Occurs  roawive;  also  in 
Satinet  concretions,  which  are  coarae,  aaMHi  aiid  vety 
seldom  fine  spherical  round  granular,  composed  of  olhna 
which  are  very  thin  and  concentric  lamellar.  In  the 
centre  there  is  either  a  bubble  of  air,  or  a  grain  of  sond, 
or  of  some  mineral  matter.  Iniernally  dull,  or  very 
feebly  glimmering.  Fracture  even.  Fragments  inde- 
terminate angular,  and  blunt  edged.  Opaque,  or  feebly 
translocent  on  tbe  edges.  Sou,  approaching  to  senu* 
hard  Brittle^  and  very  ea^jr  finrngible.  Specific  gra* 
vity  2.5S2. 

Constuuent  Pariij^tt  it  caiboDBle  of  lime,  riightly 
coloured  with  iron. 

GeojfiMtMc  tmd  Geografibic  SUuation*. — It  is  found  in 

Jraat  naaiea  in  tbe  vicinity  of  tbe  Hot  Springs  at  Carla- 
ad  in  Bobeada. 

u„eB.~n,  it  tometltn^  cut  into  phtea  fiw  onMnental 
purposes. 

El««T||  SoBtfBetBt. 

SiaxK'STAm,  Jbaieacitj— Sebieftrtpath,  Winur, 

External  Character. — Colours  greenish- white,  rcd- 
dish-whiie,  yellowish-white,  greyish-white,  and  snow- 
vhite.  Occurs  massive,  also  in  distinct  concretions, 
which  are  generally  carved  lamellar,  and  sometimea 
coarse  and  large  granular.  Lustre  intermediate  between 
shining  and  gl^tening,  and  is  pearly.  Fragments  either 
indeterminate  angular  and  bluni«edged,  or  arc  tabular. 
Feebly  translucent,  or  only  translucent  on  the  edges. 
Soft,  intermediate  between  sectile  and  brittle.  Easily 
frangible.  Feels  rather  greasy.  Specific  gravity,  2  647, 
JEerwan«-4.474,  Btununiach^2.6iWit  l.a  MetlaU,— 
%<&\h  Bretthaupt- 

Chemical  C/!aracterif.~-}x  effervesces  very  violently 
with  acids :  but  is  ini'ustUle  before  the  blowpipe. 

ConMtituetu  Ptam. 
FromBfenMrttn.  namSOngsbeif. 
LbM»  .     45.00  Lime^    .     .  se.oo 

Caibonk  Acid  4l.«e  CariMmi6Acid»  99^3 


Oxide  cCMupdMlfl^    3.00    Silica.  1.M 

—         Oxide  ot  iron,  1.00 
BuOoU.       Wat«v  1.00 


Geognottic  Sitm^tini—li  occurs  in  primitive  lime* 
•ioiie,  along  with  caleareoos  spar,  brown-spar,  Huor-spaTi 

and  galena  ;  in  metallifc-rriu^  beds,  associated  with  mag- 
netlc  ironstone,  galena,  and  blende;  and  in  veins,  along 

with  linitcinc. 

Qeografihic  Situation.— It  occurs  imbedded  in  marUe 
in  Gl«a  Tilt,  Perthshire;  and  in  Assynt  In  Sutberlaadt 
in  Cornwall;  aitd  near  Granard  in  Ireland.  On  the 
Continent,  it  is  found  along  with  tinstone,  in  the  Saxon 
Erzgcbirgc ;  along  with  oclahcdrilc,  in  a  vein  at  St. 
Cbirstophe  in  Dauphiny;  also  in  Norway,  in  meialllfienms 
bedt,Biid  ID  linwiioDfc 

Ninth  Suasnotsa. 

Aphritb,  Jamesnn. — Schaunicrdc,  U'rrner. 
This  subspecies  is  divided  luio  three  kinds,  viz.  Scaly 
Apbriia,  Sla^  Apbrite,  and  Spany  A|^t«. 

FInt  Kind. 

ScAtv  ApnarTE,  Jameton. — Schaumerdc,  Werner. 
Zerreiblicher  Aphrit,  Karuen. 

External  C'/jaraf ?fr»,— Colou rs  snow,  yellowish,  and 
rcddibh  white,  somciimcs  jjassing  into  silvcr>white. 
Occurs  either  friable  or  compact.  Friable  varieties 
eomposed  of  gliMening  or  glimmering  particles,  in  whieli 
the  fnatiw  it  peavlf .  Particles  are  fine  scaly,  feel  fine, 
but  not  greasy.  Either  iooee,  op  loosely  cohering.  Com> 
pact  varieties  massive,  disseminated,  or  iri  granular 
concretions,  with  a  shining  or  licarly  splendent  lustre, 
which  is  pearly,  sometimes  inclining  to  semi-metallic. 
Fragments  indeterminate  angular,  and  blunt  edged  id 
the  great,  but  tabular  in  the  small.  Opaque.  Sinle 
slightly.  Very  soft,  passing  into  friable.  Stctilc,  and 
uncommonly  easily  frangible.  Feels  very  Hue,  but  not 
greasy. 

Chemkal  Character*, -^It  elTervesces  most  violently 
with  acids. 

CuutUuent  FM^f^lAmM,  51.5 
Carbonic  Aeid,  39X> 

Silica,  5  7J5 

Oxide  of  Iron,  5.285 
WaMr,  1.0—100.5 
BucAolx, 

Oee^o$tic  Situation.— It  oocura  in  nests,  dissemiaat* 
ed,  or  m  small  veins,  in  floeti  or  aeeendarj  lime<atoDe^ 

and  gypsum. 

Gcu^rafiJUe  StuMieni^h  it  found  in  Tiraiingia  and 

Hcssia. 

dSrcMd  Jaad. 
Si. ATT  AtBfttn,  Jimct<Mi.~^baumscbeifer,  Fricf 

leben. 

External  CAomerer*.— Colours  snow-white,  passing 
into  yeUowiata,  reddish,  and  ulver-white.  Occurs  mas> 
sive,  seldom  coarsely  disseminated.    Strongly  glim* 

mering,  sometimes  approaching  to  glistening,  even  lo 
shining;  lustre  pearly;  which  sometimes  passes  into 
semi-nictallic.  Slaty  in  the  great,  but  undulating  curved 
foliated  in  the  small.  Splits  very  easily  into  extremely 
thin  tabular  fragments.  Opaque,  or  very  feebly  trana* 
lucent  in  the  thinoett  folia.  Soils  pretty  strongly. 
Feels  soft,  and  rather  allky.  Flexible  in  ibio  plates. 
Ckmfml  Glcraciera^It  &llt  ioto  piecnt  vitli  a 
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cisckUng  nois^i  when  put  into  water.  When  lottcbed 
with  an  ecic^  it  efliervcccee  with  great  TiokocC)  nd  it 
entirely  diaaolved  in  it. 

GeofnoMtte  and  GeografiAic  Siiualion»,i~^lt  occurs 
roaaftivC)  imbedded,  srul  ii.  vtinb,  in  Um  first  fl<KtX  lilM> 
«tonc>,io  ThuriBf|ie  and  Hcssia. 

Third  Ond. 

Sr*UT  APBMTBt  •IbmeaoM.^Scbauinspatb)  Frkt- 

leben. 

Exttrnat  Charactera. — Colours  snow,  yellowish,  and 
grcyish-whuc.  Seldont  occurs  massive,  generally  dis- 
seminated ;  sometioMs  in  Sakj  crusts,  in  veins,  or  im- 
bedded in  large  cfjratel*  of  eetenite.  Sbhung,  lome* 
times  inclining  to  splendent,  sometimes  to  glistening  ; 
lltttro  pearly,  which  inclines  to  vitreous  in  the  splen- 
dent varieties.  Fracture  I  i  cd,  sometimes  straight, 
sometimes  curved,  and  ihc  luiia  Imve  a  single  distinct 
cleavage.  Opaque;  feebly  translucent  in  thin  pieces. 
Occurs  ia  large  and  small  granular  distinct  concretions. 
Soils  elifhUy,  with  gMmmerini^  dusiv  particlet.  Soft 
Seciile. 

Chemicai  Charaetert. — The  sauit  nt  the  other 
kinds. 

GeognoMtie  Situation^ — it  occurs  in  fleet*  or  secondary 
limestone  and  gfpsum.  According  to  Friesleben,  it 
appears  to  be  gaM^UcaUy  elUcd  to  teleniie :  and  al- 
tnougb  it  diffevs  Iron  that  mmerai  in  colonr,  transpa- 
rency, lustre,  scctility,  fct !,  nd  cfFervcsi  encc  with 
acids,  yet  it  passes  lutu  il,  u,  also  into  slaty  aphrite, 
somciimts  by  simiJ.L  j;r,;iK;i n  i  somciimcs  by  inter- 
mixture of  the  two  mioeraisi  and  \*iy;c  lenticular  crys- 
Uls  of  seleoite  otjcttt^  wbicli  tat  pure  at  th«  edges,  be- 
come  gradiMtlj  mere  opaque  tmranls  the  oMttN*  and  in 
tbe  centre  ar»  pare  sparry  a|>bxii&7 

Gel^p'^/me  atuatttn^f^h  ncenra  in  Tburinfin. 

Tenth  Sitsifbcui, 

Luct/U.tTK,  Jametom, 

Thia  subspecies  ie  dieidad  Into  tliran  |(ind%  vis. 
Compact  LnenUiin»  Pilmatlc  LucnUita^  tad  FoHntcd 


A«r  MM. 
CoMMcy  Lvovumt 


Zioevllan, 

Tfaia  kind  it  tfvlded  iato  eomman  Compact  Lucul- 
lite,  or  iilack  Marble,  and  SdnkaMwe. 

m,  CoMHoir  Compact  l^vcniun,  or  Biack  Mamls, 

External  Characters — CoTour  greyisb-black.  Oc- 
curs massive.  Inieiiially  sirongly  glimmering,  incUn- 
inr  'n  ul  iiening.  Fracture  fine-grained  uneven,  and 
large  cotichoidal.  Fragments  indeterminate  angultri 
•nd  rattier  sbarp-edged.  Opaque.  Semiphard.  Yirl^ 
a  dark  ash-grejr  coloaied  ttrealu  BrittlOt  otMl  oasilT 
frangible. 

When  two  pieces  are  rubbed  against  each  other,  a 
fetid  urinous  odour  is  exhaled,  the  intensity  «f  which  is 
increased  when  we  at  the  same  lime  breathe  on  them, 

Chemicai  Charattert — It  is  infusible  without  addition. 
Whti.  exposeu  to  a  high  temperatnre  in  an  open  croci. 
llJc,  it  burns  white.  With  sulphuric  acid,  it  forms  a 
black'Coloured  mass:  it  dissolves  in  nitrous  and  muri* 
itio  Bcid%  imt  Icama  mt  inaotaUo  Ueck-eolMired  t^ 

*  We  have  eopied  tibe  abev*  analysts  from  Dr.  JMlD'ft 

docoTCKd  along  with  14P  ef  tiwlniiwtti  of  lime. 


stance.  Daring  the  solution  and  escape  of  the  carbonic 
aeidf  a  «m^l  letambling  that  of  sulphuretted  l^rdr^cD 
is  ovolTtd. 

ConttUuent  Fartt. 
Lime,  ,         ,         53  .-.s 

Carbonic  Acid,  .  .  41.50 
Black  Oxide  of  Carbon,  .  0  75 
M«gneHa»and  Oxide  of  Manganese  0.1a 
Oxide  of  Iron,  .  .  OAS 
Silica  .  .  .  I.IS 

Sulphur  .  .  .  0.25 

Poiasli,  combinations  of  Muriatic  and 
Sulphuric  Acids,  and  Water,         3.62 — 100.00 
John^  Chem.  Laborat.  b.  ii.  a.  340. 
Qetgnottk  Msollsw'— The  geognostic  relations  of 
this  mineral  are  still  but  tittle  known :  it  is  said  to  oc- 
cur in  beds  in  prii)iitive  and  older  secondary  rocks. 

Gr&grafihic  Situation  — WxW'i  of  this  mineral  occur  in 
the  district  of  Assyni  in  Sutherland.  Varieties  of  it 
are  met  with  at  Ashford,  Matlock,  and  Monsaldale,  in 
Derbyshire :  at  Kilkenney ;  at  Crayleath,  in  Ike  County 
of  Oown;  at  Kilcrump,  in  the  county  of  Wa'rrford  ;  at 
ChttKbtown,  in  the  county  of  Cork  ;  and  in  il.c  coLHty 
of  Galway,  in  Ii  clind. 

Utet^'l'he  hner  varieties  of  this  mineral  have  been 
highly  prized,  and  ui^ed  as  marble  from  a  very  remote 

Sriod.  It  «aa  to  nawch  admired  and  esteemed  bj  the 
mqI  LucttHaa,  that  Iw  gave  it  his  o«n  name.  Pliny 
observes:  "Post  hune  Lepidura  ferme  qusdriennio  L. 
Lucullus  Consul  fait,  qui  nomen  (ut  appar«t  ex  re)  l.w 
ctiLleo  jV/armori  dedit,  acinioiJum  JL  lcctatus  illo,  prirnus- 
que  Romam  invtxit,  atrum  alio^ui,  cum  cstera  macu« 
lis  aut  coloribus  comroendenMr.  Natcitar  autem  in 
Mill  insula,  sotomque  karam  ■wnMnim  ab  amalore 
Bomcn  accepit.** 

The  finest  varieties  of  loculltte  mc;  with  in  trade  in 
this  island,  are  the  black  marbUs  ot  butheriandshire, 
Kilkenney,  and  Galway. 

b.  STUiKSToiiB,  or  SwinasTOMB}  JoRietMi.  Stinkttaiih 
Wtmer. 

Exttrml  Charactera — Its  colours  a  n  white,  grey, 
pitch-black,  yellow,  and  brown.  Somcliacs  dendritic 
on  the  surface,  or  clouded  with  grcyish-hlack.  Occurs 
massive,  disseminated,  also  in  distinct  concretions,  which 
are  small  granular,  and  concentric  lamellar.  Intertially 
dull  or  glimmering.  The  ftvctore  ie  aometimes  small 
splhiMry,  aometimes  impeiftet  conchotdal,  and  fine 
grained  eneven,  which  passes  into  earthy,  r  straight 
slaty.  Fragments  are  indeterminate  an^^ular,  or  slaty. 
Opaque,  but  the  rridni-yellow  varieties  are  translucent 
on  tlie  edges.  Aflbrds  a  greyisb»wbite  coJoured  streak, 
and  wbeo  rubbed  eadia  n  flttld  Ufiaont  edoor.  Brittle, 
and  caay  frangible. 

CArarttoU  Cftante<«r*_NeBr1y  the  same  as  b  the  prc- 

CotuMuent  Fartt. 

From  Bottetidoif 

Csrbonate  of  lime  . 

Silica       .  .  . 
Alumina         *  . 
Oxide  of  iron  . 
Oxide  of  msnpanrsc 
Oxide  of  carbon,  .md  a  liuie 
Lime,* 

Sulphur,  alkali,  salt,  water, 

AAn,  Ckam.  Laborat.  1.  ii.  a.  M4I. 
I  yetvndnneiaaabev  k  ii  poiaibie  ttat  IpMef  Imeaeoid  be 

a  U 


148—1 49.UO 


bitumen, 


S.25 
3  SO 

1  ,00 
ij  50 
1.00 

3.75—170.00 
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Geognottie  ^i/vo/ion.— This  mineral  occurs  in  beds, 
Jo  Mcandarjr  limetlone,  and  occasionally  alternates  wiib 
aewNMbry  gypmian  ami  beda  of  elaj.  In  aome  placeij 
tbe  MMta  are  quita  itndght,  in  otlicn  fatvo  «  ^e;.»tg 
direelioii,  or  are  more  or  lesa  deeply  waved,  and  Utty 
are  occa-sionally  dhpOM'tl  in  a  concentric  manner,  like 
the  concciiiric  lamellar  concrenotis  of  j»t censtone.  Some 
strata  contain  angular  pieces  of  siinkstone,  wliith  at 
first  sight  might  br  taken  for  fragmeiitii ;  and  even 
whole  bede  occur,  which  are  composod  throughout  of 
angular  portions,  eilher  eotiMeied  together  ancaoa  of 
cIh)-,  or  immediately  joined  without  anjr  twsis.  These 
Tarious  appearances  dti  not  -item  to  have  been  occa- 
sioned by  any  mechanical  foicc  acting  upon  (he  strata 
after  their  fortn<ition,  hut  arc  rn'hcr  to  be  viewed  as 
original  varieties  ot  at lurture,  which  have  taken  place 
dunoK  the  foroiMion  of  the  airata.  It  hat  been  also 
met  with  in  beda  io  ahell  limeatoiw,  aiid  in  tbe  coel  for- 
inatinn. 

Gt-Qifrnfihic  Situation. — Occurs  in  tlic  vicinity  of 
N'<ritk  U  I'Miik  III  Eiat  Loiiuan,  resting  on  red  aaiiU- 
stunc;  and  in  the  parish  of  Kirbcau  in  (ialioway.  On 
the  Coniiount,  it  is  a  frequent  rock  in  Tfauriogta  and 
Mansfeld. 

17«<'«._ln  ancient  times,  it  was  used  as  a  medicine 
in  vcterin.iry  practice  :  at  present,  it  is  principally  rni- 
ploved  as  u  iitiicrttone,  and  when  burnt  affords  an  ex- 
cellent lime  both  for  mortar  and  manure.  In  some 
diiiirictSi  as  in  Thuringia,  it  ia  used  as  a  paving-stone, 
and  alio  cut  into  trnn^hsi  itepa  for  atairii  door*posti, 
and  other  nmilar  purposes. 

9tt9nd  Xkid, 

Pribmatio  Lvouuitbi  </««rM«i.«SliogUe]ier  Ld> 

colUii*  Jvhn. 

Extertut  CKeraemw.*— Colottte  greyish-bhekt  pitch- 
black,  sniokc-grey,  and  hair-brown.  Occurs  massire, 
in  balls,  also  in  distinct  concretions,  which  are  stellular 
and  scopiform  prismatic.  External  Mirfact.  ^unu  iimcs 
delicately  longitudinally  streaked.  Externally  it  i-s  some- 
times dull,  sometimes  glistening;  internally  shining  and 
apleodeirt,  and  tbe  lustre  ia  intermediate  between  vitre* 
ooa  end  realnoiia.  It  baa  tbreefbld  eleavaif^,  and  the 
folia  are  somrtimcs  curved.  The  frap^mcnts  arc  inde- 
terminate angular,  sometimes  inclinin)^  to  riiomhoidal. 
It  is  iran-jluccni  on  the  td^'is.  or  upatjue.  AITnrds  a 
grey  coloured  streak.  iinttle,  attd  easily  frangible. 
Wiitii  I'ubfacd,  it  emits  a  strongly  fttid  uriooue  vmcIL 
Specific  gnviir  S,M3, 3  6S8,  S.70S.  JoAh. 

Ckemtetd  diimerm.— >Whefi  pounded  and  belled  in 
writer,  it  i<iveb  out  a  ht-p  .'i'  odour,  uliich  continucit  hut 
for  a  short  time.  Tlic  nitrated  waier  pmses-^cs  ^reak 
alkaiiiic  properties,  and  contains  a  siiiall  (ji];in  r.y  of  a 
muriatic  and  sulphuric  Salt.  It  does  not  appear  to  tie 
aSected  by  pure  alkalies.  It  dissolves  witii  eflervi  B- 
cence  io  nitroua  ead  muriatic  acidai  and  leavea  behind  « 
coal-black  or  btmrnidMobnired  reatdouni. 

From  atatero  la  Hatwigr. 
CoMtit.  /'ar/a.— Carbonic  acid  41  SO 

Lime  .  .  S3.,)7 
OkkIc  of  manganese  0.7$ 
Oxide  of  Iron  1.35 

Oxide  of  carbon  l.2s 
Sulphur     .      .  0.35 

•  Some  of  tUc  rarietica  have  generaiiy  a  brown  colour,  and  emit 
Mnkrtone. 


Alumina         .  1.3S 
Silica      .  . 
Alkali)  alkaline  mori- 
ate,  water,  mignesia^ 

leirconia         .         a.  1 3  1  OO.OO 

J^hn,  Chem.  Laborat.  b.  ii.  s.  2*6. 
Geognotiic  and  Geografthk  Siiualiona. — It  occurs,  ia 
balls,  varying  from  the  kize  of  u  pea  to  two  feet  in  di- 
ameter, in  brown  dolofnile«  at  Building  Hill  near  Sua- 
derland.  At  Stavern  in  Norway,  it  appears  to  occur 
in  transition- rorks  i  in  alum-slate  at  Gat|)liyi!i  ii,  Ne- 
rickO}  in  Greenland;  and  in  the  Russbachihal  ui  bulz> 
burg. 

TUni  MbuL 

FoLiATBD  or  Spasbt  LvouLLrrBt  J!MiMe«-«-Spl- 

thigrt  LocntUri,  JiiAn. 

Kxiernal  Characterti — Colouis  yellowish,  (greyish, 
and  i;"^'«^'i'''h-wi!itc  ;  also  bluisii  ^^rey,  and  greyish  and 
velvet  lilack.  Uicurs  massive,  di:«seminatect,  in  small 
granular  concretions,  and  crystallised  in  acute  six-sided 
pyramids.  Internallf  lltematea  from  glimmering  to 
ahining.  Fragment*  fcnenlljr  rhomboidal.  Translu- 
cent, or  translucent  on  the  edges.  Semi-hard,  approach- 
in>;  to  soft.  Rrittlc,  and  easily  fran^jible.  When  rub- 
l>ed,  it  emits  an  urinous  smell.    Specific  gravity  2.6S0| 

JrJ)ii. 

Chemital  C/iaracter*.— The j  agree  with  thoee  of  the 
preceding  subspecies :  in  its  solution  in  adds  there  re- 
maine  a  minute  black-coloured  reiidaum. 

CtmHtuent  Arf». 

From  Moscau, 
Carbonate  of  Lime,         -         •  94.S0 
Carbonate  of  MaaglMmei  Magnesia,  and 

Iroiu  ...  i.so 

Oxide  of  Iron,        -         -         •  l.oo 
Ume,  Alumina,  Carbon,  Silica,  &  Water,  1  00— lOG.OO 
John^  Cheni.  Laliorat.  b.  iii.  s.  v>o. 
Geofnottk  and  Geografihic  Situation: — It  occurs  in 
veins,  and  aUo  in  small  cotcmporaneous  masses,  in  % 
bed  of  limeatane  in  claj-slatc,  at  Audreaabcrg  in  the 
Hartx;  In  velnt  of  silver-ore  in  bomblende-slate  at 
Kont^ibcrg  in  \wrway  ;  also  in  ti.iiisiiion  alum-slate  in 
larger  and  smalici  elliplic.il  masties,  tlic  centre  of  which 
is  of  iton  pyrites,  and  the  peripheiy  ^>patry  luculiitc,  at 
Andraruna  in  Schu4icn,  Garphjua  in  Nericke,  and 
Cbrlitiania  in  Norwaj. 

ElVTUTH  StJBtrBOISB. 

Maul,  yamraoa^— Mergel,  Werner, 

TMt  tubspeciea  ia  divided  Into  two  kladi}  vis.  Eartl^ 
Marl  and  Compact  MarL 

Artr  JElntf. 

Earthy  Mabl.  Jbaineis— Mergal  Erde,  Wemtr, 

Exirrnai  Characters. — Colours  yellonisfi-^Miy,  and 
scld'iin  pale  siiiuafgi«}.  These  are  the  colours  tt  ox- 
hibita  when  dry  t  wbra  moist,  and  in  it*  original  repo« 
ailory,  iia  eotourt  are  pale  btackish^rnini  or  browniah* 
Mack.*  Cooaista  of  fine  davy  particlea,  either  loose  or 

aauiinousuneUi  these  arc  by  sonte autbots considered  as  Eanby^ 
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FppWt  coVipring.  Is  dull.  Particles  feel  fine,  or  rat  her 
rough  aud  meagre.    Soils  slitjliil) .    I ->  light. 

Chemical  Character:'— It  effervescts  stronifly  wiih 
•cids.  Ii  emits  ■  siroDg  urinous  kmell  when  first  dug 
up ;  but  after  cxpoture  to  the  air  it  loses  this  quality. 

CwtinuHt  F«rU4—l%  is  aud  to  be  compoMd  of  )iuM, 
•lumiii*,  •illcn.  «lKi  lMtttmM»*«/Wr«lrAiit. 

Oeogvottic  and  GfograftMc  Situation* —It  occurs  in 
beds  in  lioetz  or  seconiiary  limestone  aiiu  t^ypsuro  fonoa- 
tiooi,  along  «kh  MuksuiiMt  m  Tta(iriogi»  tai  MimfMd. 


tMcr  Mrrgcl,  Wrmcr. 

Mxtemai  Cterac<ers^Cok>ur»  yeJlo  wtsli>greji  smoke' 
sre),  sod  tnuddy  blttista*gre7.  Swmetiinet  apiMted  red- 
dish and  brownish  in  tlw  rents,  and  marked  with  den- 
dritic delineations.    Occurs  massive,  in  blunt  angular 

piccis,  vesicular,  in  flattened  balls;  and  frequently  con- 
tains petrilactions  of  fishes  and  crabs,  also  of  grj  phites, 
Iwlemoitea,  cbamitcSt  pectinites,  amnioniics,  lerebratu- 
HieSf  MtracUoSt  OiiMeulitei,  and  niytutites.  Dull  boib 
exicmalljr  and  internally,  and  only  glimmering  when 
intermixed  with  foreign  p^ris.  Fracture  generally 
earthy,  which  approaches  souhjuuu  s  to  splinter)-,  soniC- 
titiics  tu  concliuidal ;  in  the  ^TLai  inclines  to  thick  unci 
straight  slaty.  Fragments  angular  and  blunt-edged,  aitd 
sometimes  tabular  Yields  to  the  nail.  Is  opaque. 
Affords  a  gr^ish-whiie  streak.  Rather  brittle,  and 
easily  frangible.  Peels  meagre.  Spedfic  gravity  3.30S) 
S.SSO,  Breithaufit. 

Chemical  Charatirrt. — iictorc  the  blow-pipe  it  intu- 
me^ccs,  and  mens  into  a  greeiusb*blaek  slegk  It  effer- 
vesces briskly  with  acids. 

Coner.  i^orfsv^arbonete  of  UmCf  50 

Silica,      .  .  13 

Alumina,  .         .  33 
Iran  and  Osldoef  Hau- 

Ksticsc,  .  .  2 — Kirv>an. 

Ccog-nottic  Stfuati-jr^. — It  occurs  in  beds  in  the  sccon- 
dar)  fioe  z  limestone  :  <  '  [  I  'muiuns;  also  IB  the 
new  8«(Ondary  forntaiioi^s  that  rest  upon  chalk. 

Ongrafihie  SUuation.—lt  fiequenily  occurs  in  the 
coal  lorma^ion  in  Scotland  and  fingland,  and  in  the  se- 
condary formations  wbleb  rest  upon  chslk  in  the  sooth  of 

Snr'anH. 

V»e». — Scvtr;il  different  kinds  of  compaci  marJ  utcur 
in  n^iturc  :  these  are  calcareous  marl,  in  which  the  calca- 
reous earth  predoniioates }  clay  marl,  in  which  the  alu- 
ininoos earth  is  in  coosideTeUe  qvanthf ;  end  ferruginous 
■wrly  b  whkli  the  aase  ceeiains  a  cmudderaUe  Inters 
mixture  of  oxide  of  iroo.  The  latter  kind  oceurs  In 
spheruidut  coDCietioiM,  called  •f^rcM  j,  !  ludi  ffclmontii, 
that  vary  fiom  a  few  inches  to  a  foot  and  a  half  in  dia- 
meter. When  broken  in  a  longitudinal  direction,  we 
observe  the  interior  of  tbe  meaeiBtersecied  m  nunber 
of  fissures,  by  which  it  is  divided  into  more  er  leas  re- 

fular  prisms,  of  from  three  to  six  or  more  sides,  the 
ssures  being  sometimes  empty,  but  oftcner  filled  up 
vilh  another  substance,  which  is  generally  calcareous 
spar.   From  these  septaria  are  manufactured  that  ex- 


cetteot  material  for  bitildiog  tinder  water,  known  hy  the 
neme  of  Parket*»  Cement.*   The  calcareous  and  ale- 

minous  mark  are  usc<l  for  imjiimin;^  [larDcuIji  kinds  of 
land ;  also  for  rnortar ;  in  some  kinds  of  pottery ;  and 
in  the  eiMliiiic  of  fertleiihr  OMs  of  ifen. 

Twsim  Svaermoiss. 

BiTiruiNOUS  M.^&l-Slatx,  Jameion. — Bituminosci' 
Blvrgelechiefer,  Werner. 

External  C^araettn. — Colour  intermediate  between 
greyish-black  and  brownish-black.    Occurs  nukssive, 

snd  frcqueijt;y  co  tains  impressions  of  fishes  and  plants. 
Lustre  glimmering  gUstentiig,  or  shining,  and  resinous. 
Fracture  straight,  or  curved  slaty.  Fragments  slaty  in 
the  large,  but  indeterminate  and  ratlier  aharp  angular  io 
the  small.  Is  opaque.  Shining  and  rerinoos  ia  the  streak* 
Soft,  and  feels  mesgre  Rather  sectile,  and  easily  fian- 
gible.  Spenfir  (gravity,  3.631,  3.690,  Breishattfit, 

Conaiiiuenl  Parl».—\\  is  said  tu  be  a  carbeoatt  itf 
lime  un.itd  wtth  alumina,  iron,  and  bitumen. 

Gfognottic  Situation  — It  occurs  in  secondary  or  floetz 
limeatonc.  It  frcqucniij  contains  cupreous  mineral^ 
particularly  copper-pyrites,  copper-glance,  vsriegstd 
Copper-ore,  and  more  rarely,  native  copptr,  copper 
green,  and  blue  copper.  It  contains  abundance  of  petri- 
ficj  fishes,  anti  ilit->e  are  saici  to  be  most  numerous  in 
those  situations  where  the  strata  are  basin  shaped. 

GrografiMe  SUvatHm — Eurofir. —  h  abounds  in  tbe 
liariagebirge;  alae  in  Magdeburg  and  Tburingia.  It 
is  a  frequent  mineral  in  Upper  and  Lower  Saxony  %  it 
occurs  also  in  Franconia,  Bohemia,  Bavariai  SUenai 
Sui'bi  i,  Hrsse-Cassel,  and  Swiiserlaod. 

jimerica.—l\  is  said  to  ocettr  in  the  Cordincias  of 

Souih  Aiiitnca. 

III.  Sk'irt  Axxn  LiMBsteiin,  oa  DoiiOJftTBii^Knr- 
zsxiges  Kkik-Hdfoide.  MqHb* 
Rbomboi(ISlo7*  3^.   Clesvage  rhomboids].  Hard- 

ness:::4.o — 4.5,  sp.  pr.rrs.o — 3  2. 

Tbis  species  contains  three  subspecies,  vis.  1.  Dolo- 
aaitei  9,  Miemite}  S.  Brown  Spar. 

FniT  SoBsrsewt. 

DoiOMiT^y  JanuMn. 

This  subspecies  is  divided  into  three  kinds,  viz.  Gra* 
nular  Oolomiti^  Colamoar  Doiomiu*  Compact  Oolomilc. 

Gkamulab  Oolohitx,  JhawaeH. 

This  is  again  divided  into  White  and  Brown  Giannlar 

DotfMnite. 

External  Charatter; — Colours  snow-white,  greyish- 
white,  and  rarely  pale  ash-grey.  Occurs  massive;  also 
in  small  and  fine  granular  distinct  concreiiona,  frequent- 
ly so  loosely  aggregated,  that  they  can  be  separated  by 
mere  pressure  of  the  finger.  Internally  glimmering, 
approaching  to  giistening,  and  lustre  pearly.  Fracture 
in  the  large  imperfect  and  slaty,  in  compact  varieties 
small  splintery,  which  passes  into  uneven  I  r  pm  nts 
indeterminate  angular,  and  blunt-edged.    Faintly  irans- 


*  These  mtrlr  «epi»i3  sbound  in  t1ie  Isle  of  Sbep^,  la  the  MeiwBy,aBd  ohca  contain  in  tbeiriateDor 
spar,  !i:.viriL-diver),nn^fibrt)uscoTicrctions.  ahBiiwseptMiaeeeBrinBsityJdw»swlin^eBOBiy <  ~ 
the  intenal  fiHures  are  filled  with  qnuts. 
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lucent,  or  mif  uwilutwn  m  Un  eilgefc  Bviitte,  and 

easily  frangible. 

Chemical  and  Phytkal  Ctamel^ert.— It  eftnceeaa 
■  very  feebly  with  acidsr-«  charKUtwUeb  dlitlDKUtthaa 
h  £roin  granuliir  Uincatone. 

StGMliaid. 

Omtf.  Ant«,i*-CafboiMte  «f  Blagnei^  4«.80 
Carbonate  of  Lime,     .     SS  08 

Oxt<)e  of  Manganese,  .  0.85 
Oxide  of  Iron,  .      O  SO 

LoM|   ....  0.75—100 
Klatartkt  Beit.  b.  iv.  B.S09. 
loiw. 

Carbonic  Acid,  48.00 
Lime,  ....  31.13 
Magnesia,  .  *  •  17.06 
Inaoittbto  Metier,     .      .  4.00 

7tt(WPM,  PIUI.  Trana.  for  \f99. 

Geognottie  Sitmamn^Jt  ooewB  frincipoDj  In  primi- 
tlve  mountaini. 

6t»gr^Uae  tKniglkm^Eurofie — Beds  of  Dolomite, 
CflnteiidDg  tremolite,  oceut  in  ttae  Ittead  of  lone;  and 
It  is  fbond  in  many  eonmrics  on  tbe  Contincm  of  Ea> 
Tope. 

America. — Province  of  New- York,  wich  tremolite. 

Ana  Bcngel,  wlib  Imbedded  tremoHiej  alw  in 

Siberia. 

lyMt.— It  appears  to  haTo  beenueed  (qraneient  teulp- 

tonk  in  their  iuiest  works. 

Obaervathnt^U  is  named  Dolomite,  in  booour  of 
the  celebrated  Frencb  ^ologist,  Dolomiea. 

*  fiaowir  OoLOMtm,  or  Maowbsiaii  LtvaaToan  ot 
Tenoant. 

Tennant,  Trantactionx  c/ Royal  SoHrty  London  for 
1799.— Thomson,  Annalt  of  FhUotofthy  Jur  December, 
1814. 

Mxtemal  CAararr«r«.— Colours  yellowish- grey,  yel- 
liewiah>brown,  and  a  colour  intermediate  between  ches- 
nut'brown  end  fellowiiJi-browQt  aeidom  bloiab-Krqr. 
Occurs  massive,  and  in  minute  granular  ooncreuoos. 

Internally  gliiilcDiii^  or  ^limnierini^,  and  the  luntre  be- 
twccn  pearly  atiU  vitrcuuik  Fracture  splintery,  and 
lOmctimes  flat  conchoidal.  1' raiments  indcicrtninate 
•n];ular,»nd  raltoer  blunt-edged.  Translucent,  or  irana- 
tucent on  tbe  edges.  Semihard;  ia  harder  than  calca- 
reous-spar. Is  brittle.  Specific  graviiy  of  the  crys* 
tals.  a.tJS,  rennanl.— 9.777,  8.830,  //^r^'fr,— 2.791, 

ThO'lihort. 

Chemical  Charattert^lt  dissolves  slowly,  and  with 
1n|t  feeble  efferveecence,  in  nitrous  ecid. 

BuildiiiK  Hill,  naer  Baadarittd. 

Caiut.  Parn. — Carbonate  of  Lime,  S6.80 

Carbonate  of  Mu^iicsia,  4U.84 
Cai  bonatc  ot"  Iron,  0.36 
In%ulublc  Matter,      .      2.0O— 100  00 
Thomson,  AmtaUnf  Phil.  vol.  iv.  p.  416. 

Geognottic  Suuation.~— In  the  north  of  Englatul  it  oc» 
curs  lit  beds  of  considerable  thickness,  and  great  extent, 
and  appears  to  rest  on  the  Newcastle  coaMiormatkm ; 
Imt  in  tbe  ide  of  Men,  it  oeeurt  in  a  limoaione  wbich 
rests  on  grey-wacke,  and  contsins  imbedded  portions  of 
quartz,  rhomb-spsr,  and  sparry-iron.  It  occurs  in  trap- 
rocks  in  Fileshiie. 

GtognfiMe  Sitmtion.— -It  occurs  io  Nottinghamshire, 
BeftafMiret  Nortbamjplgnebife,  LeieeetnnhiM^  Noctb* 


tnriberland,  and  Durham :  also  in  Ireland,  at  Port- 
nmna  in  Galwaft  Balljrsbenngn  in  Oennegel,  Ceeiln 
fsland,  near  KiHsffnef. 

r  r- — Like  common  limestone,  it  is  burnt  and  madfc 
iiiio  mortar,  but  it  remains  much  lonjjcr  caustic  tbaft 
quicklime  from  common  In  trs'tnu:  ,  ^nd  this  is  the 
cause  of  a  very  important  differetice  between  roagnesian 
and  common  limestone,  with  mgaid  (o  their  emptufment 
in  agrieultnrB:  Lime,  fi^om  magncaian  Hnwetoee,  ia 
ternwd  A«^  and  when  spread  upon  land  in  the  same  prtK* 
portion  as  i«.  i-^im  rally  [  r  irriM  d  with  common  quiclt* 
lime,  greatly  impairs  ibc  tcrlilUy  of  the  soil}  and  when 
used  in  a  greater  quanlitft  la  nid  hf  Mr-  Tcnnaot  In 
prevent  all  vegeution. 

Obtervatioru. — A  flexible  earia^  of  Dolomite  oecntn 
in  England.  The fbiloirihg ecconnt  eenttdne ellibe ia« 
fbrmatioa  ve  poeaeea  bi  regard  toitt 

Flexiblx  Dolomite,  yamrton. 

Exttrtml  CHenirfer*/— Colour  yellowish>grejr,pasaiog 
into  cream-yellow.  Oeeura  masuve.  Ia  dull.  Fin^ 
turn  earihy  in  the  tmsnjand  slaty  in  tbe  large.  Is  opaque. 
Yields  readily  (o  the  kniie,  but  with  difficulty  to  the  nail. 

In  thin  plates  it  is  uticoinmi  ;ilv  ITr-Mhlr.  SpcciHc  gra- 
vity, 3.i44i  Thomson.  This  ii  probably  bctow  (he  trutby 
as  the  stone  is  poruus. 

G*y[rafikic  Otvatiam^lt  occura  about  three  milee 
from  Tinmouth  Cuetle. 

O*»rrt'ai'to«».— This  coriou^i  mineral  was  discovered 
by  our  intelligent  friend  Mr.  \icol,  Lecturer  on  .Natural 
Philostjpliy.  To  that  gcntltman  we  are  indebted  lor  the 
following  particulars  in  regard  to  it.  Hv  finds,  that  its 
ileaibilily  is  considerably  influenced  by  the  quantity  of 
water  contained  in  it.  When  saturated  with  water,  it  in 
remarkably  flexible  ;  as  the  evaporation  goes  on.  it  l>e> 
Min  i  mf)re  and  more  ri^;l[l,  tintil  the  water  be  reduced 
to  acei  taiiJ  liiiiiL,  wbcn  the  flexibility  bccoinesi  si  arccly 
distinguishable.  From  iliis  poiht,  howcscr,  the  tlcxi- 
bility  gradually  Increases,  as  the  moisture  diminishes; 
and  as  aeon  as  the  water  is  completely  esbakd,  it  be- 
onnee  neerlf  aa  flenible  aa  it  waa  wbmi  eatnnRnd  with 
tbatluid. 

Second  Kind. 

CoLUMWAR  DoLOMiTB. — StiiogUcher  Dolomit,  JDb- 
firoth. 

External  CAararfmd— Ctdotir  pale  greyish-white. 
Occurs  massive,  in  thin,  long,  and  straight  prismatic 
concretions.  Has  an  imperfect  cleavj>;e.  Fractut  t  un- 
even. Lustre  vitreous,  iikclining  to  pearly.  Breaks 
into  acicular>ehaped  fragments.  Feebly  tmnilneent.  Ii 
brittle. 

From  the  Iffiaa  TwMsti^(— itoy. 
Cmei*  i'arre.i—CariMmate  of  Lime,      .  SI 
Carbonate  of  Magnet  .  47 

Carbonated  Hydrate  of  Iron,       I — 99 
Kla/iroth,  Chem.  Abhandl.  s.  338. 

Otognottk  and  Geogra/iMe  SUvMtkm*^\\,  oecura  ia 

serpeiiti'K  in  thr  riiii>e  Tschista>^ow-,!-.i  ly ,  nn  the  tiVeif 
Mjafs,  in  the  government  of  Orcjibcrg  m  Kussia. 

Third  Kind. 

ConrAOT  DoLouiTS|  or  Guaaonts,/ein<«on.~Gur•> 
lMfi8B,Jblelen. 
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Mtemmt  €9k«rac«n«^— Cohw  ■nofiPi'White.  Occvrt 
4iiMiiTe.   Dull.  Praetiir*  flM  eoaolMidal,  passing  to 

even.  Fragments  indeterminate  an|i;ular,  ami  »iuiip- 
ed^cd.  Sbgbtijr  Utinslucem  oii  the  edges.  Hard, 
bordering  on  NBiiMrd.  BtittlOf  nd  iMhor  dMIealUy 
frangible. 

Chenucat  Charaetif%i«t  When  pounded,  and  thrown  into 
diluted  mhI  hooMd  oiMMM  oeMi  te  it  comploioljr  dbaotv* 
ed,  with  oftrvMcoaeo. 

CwNl.  PdMt. — Carbonate  of  Lime,       70  50 

CarUoiiave  of  Magnesia,  29  50 — 100.00 
Klafinth.  Gesfllscn.  N.  Fr.  b.  i.  s.  isS. 
G99gn»»tk  and  Geograftkic  SUuatwnt.'^K  occurs  in 
voina  in  aerpeniiae  loekai  betvoM  GoHilwr  Mi  An*- 
to^  in  Lower  Awaku 

8Bqoit»  SosatactBi. 

'  MiEMiTK,/afNe«on  and  Kl^mtk* 
This  subspecies  is  divided  Into  two  kinds,  viz.  Granu- 
lir  Mieniti^  and  FriiMHiie  Mioniu. 

GrANVL.\R  MlBUlTE. 

£xiernal  Characurt.—Co\ow  pale  aaparagus-greun, 
which  passes  into  greenish- while.    Occurs  mabsive,  in 
largo  and  coarse  angulo-grauular  dialioct  concrettoos  ; 
ayotoUiMd  in  flat  doubie  tbtoe-ofaled  nr'*i><i'i'*>  in 
which  the  lateral  planes  of  the  one  are  set  on  ihe  lateral 
edges  of  the  othw.   Crystals  middle-siaed,  or  small ; 
either  attached  by  their  lateral  t-d^cs,  or  intersecting 
each  other;  surface  drusy.    Intcrsially  spicndcnt  and 
pearly.    Fragments  rather  blunt-edged.  Tralwlueeot. 
Semihard.   Brittle.   Specific  gravity  3.889. 
CoM»  Porfe.— Carbomte  of  Lime,  .  $S.OO 
Carbonate  of  Magnesia,  .  43.50 
Carbonate  of  iron,  with  a 
little  MaaganeiOi  .   ■  o.oo 


98  30 

t^pntkt  Bdt.  b.  iii.  39a* 
Geognottkmti  €hcgra/thk  9li$mtkm.'^lt  ia  fDund  at 

Mil  mo  111  Tuscany,  imbedded  in  gypium. 

Oinrrvariom. — This  mineral  was  first  observed  by 
the  Isle  Ur.  ThumHoii  ot  Naples,  tviio  sent  spccimciin  of 
h  to  Klaproth  for  analysis.  It  is  natned  uSemUe,  after 
tln»  plaee  wiieiw  it  waa  iNacofond. 

aetmd  Mhut, 

Pkumaho  MiBmiWi  Jhwen.— Sfiftgliclier  Btttora- 

palh,  Kfa/iroik* 

Mxternat  CAorscra'a.'— Coloar  aaparagus-green,  olive- 
green,  and  uii-^rcen.  Occurs  in  priori. atir  li;  Iict 
concretions,  and  crystailtzcd  in  flat  rhomboids,  wliich 
are  deeply  truncated  on  all  the  edges.  Ctyalah.siiMll, 
and  vcryaraallt  and  aomeiioiee  ttwjr  form  onk  druajr 
cruata.  InicniaUf  shining  and  vitfeout.  Practuiw 
paaaea  from  concealed  foliated  to  splintery.  Frag- 
inents  rather  blunt-edged.  Strongly  translucent.  As 
bard  an  the  granular  woaaiie.  S|i«afie  graTitj*  3.8SS, 

Karttrn. 

Chemkal  Ckanum^lx  AiMlvea  alowljr,  and  witit 
tat  tcenie  efiervaacence,  in  idtroua  acid. 
Ctm^tmeat  Ptm^lMa^,  SS.0O 

OxiUc  oi  irooi  .   .  Si,50 


Carbonic  Aaid, .  .  47.21 
Water  and  Loia,  .     9.r»— 100 

Klafiroth,  Beit.  b.  iii.  s.  3uS. 

Geognoitic  and  Geografihic  ^uaHont.^lX  OCCUra  in 
cobalt  veins  that  traverse  aandstone  at  GlQckebmim  In 
Gotha,  and  at  Boaka  in  Servioi  on  -the  frontier  of 
Turkey. 

Thihu  Subspkcif.s. 

Brows-Spar,  or  PEAKL-SfAu,  Jameton.  Braunspath, 

Wernrr. 

This  species  is  divided  into  two  kind«»  via.  Fdiated 
Brown^part  and  Colanmor  Brown^Spar. 

PoLTATED  BRo-wir-8FAS,Jbiii«niid->-raitrt|^  Braun- 

Sp  ilti,  Wtm  r 

External  C/mjui ft r«.— .Colour*  flesh-red  and  brow'ii- 
ish-rtd.  Often  <>c.  urs  massive,  aUo  (Ii5»fmin.itrd,  sel- 
dom globular,  siaiactiiic,  reniform,  with  tabular  and 
pyramidal  impressions;  also  in  distinct'  concretions, 
which  ara  cranuhir,  .and  rarely  thin  and  atraight  Ihf 
mellar ;  and  frequently  crystallized.  Surface  of  tbe 
cry^ialH  ubUuIly  drusy,  and  seldom  i  i  n!)!!^,  generally 
(;li!>ienit)g  or  glimmering,  and  sometinu-s  even  dull, 
liiurnally  alternates  from  shining  to  glistening,  very 
rarely  splendent,  and  Inatre  pearly.  Fragments  iode« 
terminate  angohir,  and  tatber  bliMt>edged  w  iho  gral; 
but  in  tbe  small  are  rhomboidal.  Generally  tntnalucent 
on  the  edgea,  rarely  translucent.  Biittle,  and  easily 
frangible.    Specific  gravity  3.0,  3.3,  Moh». 

Chemical  CAaracicrt. — It  hardens,  and  becomes  darl^ 
browuish-i>iatk  before  tbo  Wowpipoi  and  cBerTeacea 
feebly  witb  acids. 

CorutUufiU  ^cnrt,— Lime,  4SA 

Mai^iR'siii  10i> 

Oxide  of  Iron,    ....  8.0 

Mani^aiicse,  3  0 

Water,  and  Carbonic  Acid,  26.5 

SerMert  Joum.  des  Minea,  No.  103.  p.  78. 
Qevgrafilde  Arstorfaiij— >tt  orcors  alonf;*  with  'galena, 

and  other  urea  of  lead,  in  ihc  Ic  m{  mines  of  I^ead  Ililis 
and  VVanlockhead  in  I.<siiark.&iiire ;  in  the  mines  of 
Cambarlandf  NorthamberlaDdf  and  Oerbjrahire. 

CoLmaiah  Bnowa-SrAMt  Jiammn.  .Stiinglicbor 
Braunapalb,  Xiafimh. 

External  CAorarrrr*.— Colours  reddlsh-whito,  rote. 

red,  and  ptarl-^rey.  Occurs  in  distinct  concreiions, 
which  are  wedge-shaped  columnar  or  pris  natic,  and 
have  glimmering  and  longitudinally  siruukcd  surfaces. 
Splendent,  and  appears  pearly  on  the  fracture  surface. 
Maa  an  iiB|Hwliet  cleavage.  PngmeiHa  wodge^baped. 
Translucent.    Brittle.    Easily  frangible. 

Conatlf. /'am.— -Carbonate  of  Lime,  .  .  51.50 
Carbonate  of  Magnesia,  32  00 
Carbonate  of  Iron,  .  .  7  50 
Carbonalo  of  MaaginaMi  3  uo 
WatftTi  i/x> 

00 

Ktajirotbt  licit,  tt.  ir<  s.  303. 
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Gtogra/iMe  SittiatioH.—tt  is  found  at  the  mine  named 
Segcn  Oottct  u  Gcrsdorf  in  Saxony }  and  in  ihat  oi  Va- 
landMia  it  GuhmusiwIo  in  Mesku. 

IV.  RHuMB-srAK,  Jawutom.   Limgaiiige*  Knik-Ha* 

loid,  MoAt. 

R:i<Miibui(f=lo6*  16^.  Cleavage  rhombudal*  Hard- 
lles^~3  5-— 4-0.    Sp.  Rravil)  =2.8,  3.3. 

MxtfmatCkanetert—Coiouihwiuie,  grey,  ond  yel- 
Iqw.  Occun  xMiMive  mmI  diaaeininiiied  (  «im1  crjMal* 
Kaed  in  rhomboldi,  in  which  tile  obtuse  angle  ia  lOCP 
is'.  These  rhomboids  iire  sometloiea  rounded  or  trun- 
cated uu  ihe  edgus.  Crystals  middle-sized  and  small  { 
the  surface  is  sometimes  smo  >tii,  sunittinus  iou|^ii,  iind 
either  shining  or  glimmering.  Iiiiemally  the  lustre  is 
ap1endent|  between  vitreous  and  pcariy.  Fracture  im* 
perfect  conclioida).  Frafmcou  rhumbuidai.  Easily 
mngtble  and  brittle. 

Chftnicat  Character*.— 'Y^^toTt  the  blowpipe  it  ia  in- 
fusible, without  addition;  even  when  pounded  h 
fcrfcaeca  but  feebly  i  «bA  diaiolves  alowly  in  nmrialie 
acid. 

GsMMt.  ^crtti^Carbonate  of  Lime,  .  56.60 

Carbonate  of  Magneaiai  4a.oo— 98.60 
Or  by  another  result)  CarlMUtaiie  uf  Lime,  5<.S 

Carbonate  uf  Magnesia,  4^. 5 — 98  9 
With  a  trace  of  Manganese  and  Iron,  Murray* 
Geognoitic  initiation. — It  occurs  imbedded  in  chiunte- 
slate,  talC'Siate,  limestone,  and  serpentine  i  in  the  salt 
fbrmatinci,  where  it  is  imbedded  in  anhydrite  and  gy  psum ; 
in  dra^  cavitlaa  in  ceanpact  dolamite,  and  in  vaatallife- 
rottf  veins. 

Gcograf  hir  S'<:uation. — It  occurs  imbedded  in  chlorite- 
slatc  oil  ti^  baiiki  ot  Loch  Lomond  ;  in  a  vein  in  tr^nsi* 
tior,  vix  kv,  dluij^,;  ^vini  |r;alciid, blende,  cupper-pyrites, and 
<»lcareou»-»par,  near  NewtiHi-Sicwan  in  Gaitowayj  in 
compact  demniie  in  die  Iain  uf  Man  and  ilM  noMb  gf 


Onnu  n.  BAAYTJB. 

No  metallic  lustre.  Colour  rarely  changed  in  the 
streak;  ii  oran^c-yellaw.  the  specific  gravity  ia  6,  aiHl 
asore.  Hardn^^'H  mn^cs  from  S.S.  to  5.  Sp.  gravity 
Mgea  (rem  3.3  to  7.3.  if  tbe  specific  gtawity  be  iesa 
tiMM  t4»  and  tlM  hardnaaa  «,  die  elenfafe  la  di-j 


Gwua  L-REO  MANGANESE. 


One  axis.    Cleavaga  rhowboidal. 
*.5.    Sp.  gr.S).3.S.9. 

This  gamiaconitalna  cne  apedeai  vie  Rhanbaidal  Red 
Mannnaaa^ 

1.  ilnoiiBoiBat  Rxn  MaaoAiraan,  JSmMon.— Lan- 
gaxiger  Fliniz-Baryi,  Mohs 

Rhomboid'  .  Cleavage  thomboidal.  Hardness 
—3.5.    Sp.  gravity— 3  5,  3.6. 

This  species  is  divided  into  three  subspecies,  vis.  1. 
Foliated  rbomboidal  red  manganese,  3.  Fibrous  rhoan- 
botdal  red  mauKabeeei  and  3.  ConpaM  cbonbeidal  red 
mai^sneae. 

Fma'r  SuBSPEcias. 
FouAinn  RnoMnnniai,  Ran  M*MoairB8B| 


External  C^araef m_CoIour  bright  rose-red,  sliglitlf 
inclining  to  flesh- rtn.  Occurs  masaive,  diasemimted* 
small  reni((»rm,  globular,  with  tabular  and  rhomboidal 

impressions,  and  in  granular  dis>inct  concretions.  In- 
ternally shining,  inclining,'  sometimes  to  glistening, 
sometimes  to  splendent,  jnd  iiK-  hisire  pearly.  Frag- 
mems  indcterntinutc  aoKular,  and  r4ther  sharp-edged, 
or  rbomtMndal.  Gcnemlly  translucent  on  the  edges  ;  in 
some  rare  varietiea  translucent.  BrittlC|  and  rather  easily 
frangible. 

Chemical  CAarar/rr.— Before  the  blowpipe,  without 
•ddiiiun,  it  first  becomes  daik  brown,  and  then  roelia 
into  d  d  ir  it  rerldisn-brown  bead. 

Contt.  yor/a.— Oxide  of  Manganesci  ,    52  60 
Silica,  .    .....    3*^  0 

Oxide  of  Ironi  .  .  .  4.60 
Ume,  1. 50 

Volatile  inf;redients,    .      2.75 — lOJ.s 
Berzettu»t  \n  Af  h.  i.  Fys.  och.  Mm.  i.  I  lO. 

GtftfiMttfc  and  Gngt^kk  dHrnaiiHBaw-~It  occnra  in 

beds  of  specular  iron-ore  and  magnetic  ifOlM>re,  along 
with  compact  garnet  and  caIcareou»-«par,  in  the  gnciaa 
hills  at  Luiigbanshytta,  in  Wi rmehind  in  Sweden;  alaO 
at  Ciiiharinenburg  in  S<b<  rm,  and  in  Saxony. 

C«»/-.The  Siberian  varieties  are  cut  and  potiahnd* 
and  worn  aa  ornamental  stones. 

Snoniin  Stjaaasona. 

FiBBous  Rhomboidal  Red  Mamgakbsb,  Tam/rfon. 

External  CAanie«rr«.<— Colours  rose-red  andflesh-red) 
Incliiting  to  grey  end  brown,  Occuta  massive,  and  in 

Iiriamatic  filuoua  eaacrcilaaa,  which  are  straight,  scopi* 
brm  and  stellular.  iMtemaily  glistening  and  pearly. 
Fragmeala  aplinierf  and  wedp»>BhBped»  Feebly  tmna* 
lucent. 

Geognottie  and  Oeogr^ikk  SUuationt  — It  occurs  in 
edna  u  primitive  and  transition  roeha.  It  is  a  lam 
ndnafal*  and  ia  principally  bnnd  at  Xapnilt  Jn  Tnn- 
aylvania,  and  at  Sebamntts  in  Hungary. 

Twn»  Sunarnotxa. 
CnKMOT  RnoMnowAL  Rnv  MawoAinaB,  Jametom. 

Fvtrrnat  Characteri — Its  principal  colour  is  pale 
rosc-redi  wiiicn  boinctMnCit  parses  into  d^rk  rcddiah- 
white.  Occurs  massive,  disseminated,  and  sometimes 
imperfectly  reniforin.  Internally  dull  or  tclimtnering. 
Fracture  even  aoaMtlmas  iacttnlng  to  splintery.  Frag« 
manta  indatermiiiate  angular*  and  rather  sharp  edgod. 
Brittle,  and  tmtA\y  fmnKible. 

Cv  i'  ;?  Charactrrt  — It  is  infusible  befim  (be  Unw* 

pipe,  but  becomes  black  by  it^jnition. 

Siberia. 

CaiutUuent  Part: — Oxide  oi  Manganese,  .  61 
Silica,   ......  30 

Oxide  of  Iron,   ...  $ 
Alumina,  2  98 

Lamftadiut,  in  Pract.  Chem.  Abh.  b.  ii.  s.  309. 

Geoffnoatic  and  Geographic  5i<iM<ion«.— It  occurs  at 
Kapnik  in  Transylvania  ;  at  Langbanshytta,  in  WcraiO* 
land  in  Sweden;  and  Catbariacnburg  in  Siberia. 

tawhylfeelateDr^ 
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OmDS  IL— SPARRY  IRON. 

KuRZAXiGER  Flimz  Baryt,  Moh». — SpathiBcnsteiDt 
Werner.    Fer  ox)  (le  t  Jibonaic. ,  Ha'iiy- 

0>>c  axis-  Cleavage  ihomboidal.  Hardness  a>  3.5| 
4.6.  Sp.  isr.  =  3.6,  3.9. 

Tl>i»  f«Dns  cmtaim  oim  specict,  tU.  Common  Sparrjr 
iron. 

I.  Common  Spahrv  [HOK,^anir«on  •~Sp«theiseilsteiO| 

Werner.    Fi-r  ox>  'k  cai'l>oiii«ie< .  Uaiiy 

Rnofiiboid~l07°.  Tht-  nio  ii  pLi  In  i  cleavage  is  in  the 
dirccuoi)  of  ihc  planes  of  the  pniuitive  rltomboid  ;  the 
IcdSi  perfect  in  (oe  dirrctton  of  the  plMes  of  a  fl  >i 
rhuniboid.  Uar(lues»s:3^»  4S.  Spec,  gnvhy  3.6| 
S.9. 

External  Characters. — Hi. lours  yellow,  white,  brown, 
and  biaok.  Occurs  massive,  di'^si. ininatcd,  with  pyra- 
midal impressions  ;  also  in  (.Tduuiar  disiinct  concretions; 
and  cry^ialiizcd.  The  luilowiug  aix  some  of  US  prin- 
cipal crystallization's : 

1.  PrintiliTe  rhomboid. 

m.  Perfect*  wkh  atridght  or  ^liefical  cobtu  lilBnl 
fisces. 

b.  Trnncatcd  on  tlic  apices. 

c.  Truncated  on  the  terminal  edges. 

d.  Rounded  off  on  the  apices  and  edges. 

When  tbe  truncating  planes  in  the  variety  I .  c.  be* 
come  to  Isrgc  tb»t  the  ori|;inal  planes  dinppceri 
there  is  formed 

2.  A  still  flatter  rhomboid. 

From  the  variety  1.  d.  there  n rises 

3.  The  spherical  lenticular  forni- 

From  the  rhomboid  with  curved  faces  there  ia 
formed 

4.  The  saddle^aped  lens. 

We  sometimes  observe  the  primiUve  form  amnfed 
in  rowsi  so  as  to  form  an 

5.  Equiangular  six-sided  prisnn  flatljr  acuminated 
with  three  planeti  wluch  ate  Mt  on  tbe  aliematn 
lateml  planes. 

Cr^uts  niiadl«.tised,  small,  and  very  small.  Seldom 
singly  superimposed,  as  is  the  case  with  tbe  lenSi  west 
generally  aggregated  in  druses.  Planes  of  the  lens  de- 
licate drusy.  I'Ui  all  ot  the  other  forms  jjtnur.illy  smooth  ; 
and  the  lustre  varici*  fruiu  splendent,  through  sUtining,  to 
glistening.  Internally  generally  glistening,  sometimes 
indimng  to  shining,  and  even  to  splendent;  but  tbe 
black  Tatiety  is  only  gl'mmering,  and  the  lustre  is 
pc:>r)y.  The  imperfect  loUaied  fracture  is  sometimes 
conjoined  with  the  splintery  ;  and  this  occurs  principal- 
ly in  the  ^rccninh  Kr>  y  variiiies.  Fragments  rlioinboidal 
in  tbe  foUatid  vari-.tK»,  but  mttter  sbarp-cdged  in  the 
compact.  Generally  translucent  on  tbe  edges,  also 
tnnslmeat}  but  tbe  black  varieties  are  opaqu«s.  The 
pale  varietiea  afford  a  wbiia*  tb«  darker  varinucs  a  yel- 
lowish-browit  streak.  It  Is  HOI  particularly  btittlCt  and 
is  easily  frtiig<l)lc. 

Chemical  Charac'era. — Ii  blackens,  unci  becomes  mag- 
netic before  lite  biowptpe,  but  does  nut  melt :  it  effer- 
vesces with  muriatic  acid.  It  disMilves  with  ebullition 
in  glass  of  borax,  and  commanicatea  to  it  an  olive-greeo 
coloiir. 


Steiohem. 

CSMMtinienr  PmrU-  Oxide  of  iron  63.75 
Carbonic  acid  ,  34j00 
Oxide  of  manganese  0.75 

Magnesia      .       .  0.35 
Loss         .  .  1.25 — 100.00 

Klaftroth,  in  Magas.  Natf.  Fr.  b.  v,  s.  335. 
Qeognottk  Situation. — It  occurs  in  vetiis  in  granite^ 
gnetas,  mica-slate,  ciay-slate,  and  grey-wacke,  and  in 
these  it  i*  associated  with  ores  ot  lead,  cobalt,  silver, 
and  seldomer  »lih  nickel  and  blsmvtb;  more  frequently 
with  ^ali^na,  grey  copper  ore,  iron-pyrites,  and  tijrey  anti- 
mony 01  e.  In  oilier  veins  it  is  accompanied  with  brown, 
reii,  and  black  iron  ore,  calcareous-spar,  and  quartz. 
But  the  must  extensive  formations  of  this  mineral  are 
io  Umestooet  by  some  referred  to  piimitive,  by  others 
to  aecandaty  rocfcsi  in  which  it  is  arranged  in  thick 
beds.  It  also  oecura  filling  up  amygdaloidal  cavides  in 
trap  rocks. 

Geografikie  Situation. — Euro/ie. — It  occurs  in  small 
quaittuics  in  dificrent  places  in  England,  Scotland,  and 
Ireland  i  but  very  abundant  in  iiessia,  Carintbia,  and 
Other  countries  on  the  continent  of  Europe. 

Uke0^--h  affords  an  inm  which  is  excellently  suited 
for  suwl  makia^  Ttw  Mack  varioty  is  said  to  afford 
the  best  kind  of  iron. 

GmKUsIIL  CALAMINE.* 

Zink-Baryt,  MoA: 

One  and  three  axes.  CloBvage  di- prisma  tic ;  rbsm* 
boidat.    If  rhoniboidal,  ZZ  4.S  and  moMb 
5.0  sp.  gr.  ~  3  0, — 4.5. 

This  t^cnus  contains  two  species,  viz  1, 
Calamine;  and-  3  Rnomboidai  Cal  uiune. 

I  Phismatic  Calamine,  or  Electhio  Calamins, 
/oavsen  — Pnsmatiscber  Zink-fiaiytt  JUakt.  ZiaG 
Oxyd«,  HaUy. 

Vertica!  prism  —  99"*  56'.  Horizontal  prism,  in  the 
direction  oi  lav  lunt^e^it  diagonal,  ~  130'.  Cleavage  the 
same.    Hirdnca-  ~  5.0.    Sp.  gt.  —  J. 3,  3.6. 

Externai  Cfiaracter$. -^SloSl  comuioii  colours  white 
and  yellow  ;  it  also  occura  green,  grey,  yellow,  and 
brown.  Jiaa  snmetimaa  a  curved  striped  colour  deli- 
neation. Occurs  massive,  disseminated,  in  crusts,  sta- 
lactitic,  rcniform,  botryoidal,  cellular,  corroded;  also  in 
distinct  concretions,  which  are  scopifuriu,  radiated,  or 
fibrous,  granular,  and  curved  lamellar.  Sometimes  cryi* 
talUxed.  The  following  are  some  of  iu  secondary  forms s 

I.  Six-sided  prism.  9.  Fist  six-sided  prism, bevdiod 
«o  tbo  larminal  plsnesi  tho  bevolHng  planes  set  on  the 
broader  lanral  (Aanes.  This  prism  is  sometimes  so  Bat, 
that  it  appears  like  a  longish  rectangular  four-sided 
table  lH:vellc(l  on  the  termiiuil  planes.  3.  Acute  dou- 
ble four-sided  pyramid,  sometimes  perfect,  sometimes 
truncated  on  ibc  summits.  4.  Acute  double  four-sided 
pyramid,  acumlnatod  on  both  eitrenltieat  with  four 
planes,  which  are  set  on  the  lateral  pbmeai  and  a0BM> 
times  the  summits  are  truncated. 

Crystals  small ;  cither  solitary  or  scopiformly  aggre- 
gated. IiiMrnally,  tbe  lustre  alternates  from  glistening 
to  dull,  and  lustre  pearly,  inclimng  In  adaaaaatino. 
Fractttto  email  and  fine-grained  unevon.  Attomates 
from  transparent  to  translucent  on  the  edges,  snd  opsqae. 


*  Agricola  says,  that  because  the  cartmia  ^oUanuae)  la  the  turaace  attaehea  itself  to  tJte  iioo  ben  in  forms  like  a  reed,  (caia. 
aos)  it  was  aHMd  CMMiiw. 
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CryBtalllzed  varieties  as  hard  as  apatite ;  the  tnaastve 
and  opaque  softer.  Oark>coloured  varieties  aiford  a  yel- 
lowi<ili  ^rey  streak. 

Pkytkal  Characier* — When  gently  heated,  it  is 
ttrongljr  •tecirk. 

Olemlcaf  t^unetm. — It  lose*,  teeonUng  to  Palle- 
ti«r,  Bboiit  19  ft€r  ctnt.  by  ignition}  it  ii  Mtlolila  in  mu- 
riatic acid  without  elTerTMCcoGC}  and  tlw  lohitioo  g«ii- 
tioisC!)  (>i)  I'uoling. 

Kezbanya. 

Conttituent  tartt. — Oxide  of  Zinc*  6H.aU 
bilica,      -       -  99.00 
Water,    •      •  440—97.70 
SmlMMftt  in  Phil.  Traas.  Part  i.  far  1803. 
Geoj^no*lic  Situation. — It  occurs  in  small  quant ri-  s  i-i 
metalliferous  veittit,  principally  alonf!^  with  ores  oi  I4.aU, 
ill  ^rty-wacke,  grey  wacke-slaic,    and  clay-slatc;  but 
most  frequently  in  secondary  or  floetz  liincstone,  in  im- 
beddcd  masses,  and  irregular  bed*. 

Qe^frmfiMc  jMriiadMtd— >lt  occiin  id  tiM  i«ad*iaiDea  at 
Wanloelibeadi  alao  b  Ldccstarairira  and  Flimabirai 
and  in  aarera]  coumriea  on  iIm  CoDtioenta  of  Eniopa  and 
Asia. 

2  HiioMiioiDAi.  C ALAMiNK, yam«'«on.— Galnait  fVitr* 
Iter,    RhombocdiLichLr  Zink-B  ryt,  Jify/tt. 

Rhomboid  about  1)1°     Cleavage  in  the  direcllflD 
tlia  plane*  of  Uie  rhomboid.  Uardneaa  =  $J0,  Sp.  gr. 

S  4.3,  4.4. 

Thik  species  is  divided  into  three  subspecies,  viz. 
Sparry  Khoraboidal  Catamine,  Compact  Rhomboidal 
Calaminat  and  Earthj  Rhovboidal  Caiaaiina. 

Fiaar  Soaamctsa. 

Si'AKKY  KiioMnoiDAL  Calakiiiki  J!iftiei«it~Spa(lil> 
ger  Cialmci,  Kanten, 

External  Ckaraeiert. — Cotenra  wUte,  gr^,  green,  and 
blown.  Occur*  massive,  botryoidai,  renifomi,  statac- 
tilic,  tabular,  cellular;  also  in  distinct  cmicretions, 
which  arc  piiiniatit  ,  granular,  and  curved  lamellar;  and 
sometimes  crystallized.  Internally  shining  and  pearly. 
Frai^ments  rhombridal.  Altaimtca  from  semiifaDspa- 
rent  to  opaque, 

Ctemleoi  OtonHen^lt  dhaolwea  witb  efferroioence 
in  muriatic  acid}  itiainfttsibloi  loaca  about  34 /kefMnf. 
by  ignition. 

Con»ttturnt  Part*. 

Oxide  bl  Zinc,     -       (  5  2  64.8 
Carbonic  Acid,  34  8 — 100  3s.2— .100 

SMUAton,  in  I'hil.  Trans.  Part  i.  for  IIIOS. 

Sfconi)  St.  lisrEC IKS, 

Compact  Rhomboidal  Calamikk,  Jameton^—^e- 
neiMr  Galmci*  Jbwtn, 

ExttnuU  OwrMtn^-m^t>^t%  grey,  yellow,  and  yel. 
IOwiih*broirn.  Occur*  massive,  disseniinaied,  corroded, 
reniform,  stslactiiic,  and  ctHuljr;  uUd  in  CDnccmric 
curved  lamellar  coucrctions.  Rarely  in  supjiu^ituioiis 
Cryrtals,  or  inrrusiinR  other  crystals.  Internally  dull, 
or  very  feebly  glimmering  and  rcMnoo*.  Fracturo 
eoarae*gr»ioed  uneven,  fine  splintery, e«enf  and  flat  eon- 
eboidal.  Opaqna,  or  ftnbiy  tranalnceni  on  tho  adgea. 

•  The  nsme  Tmrritm  was  jjivm  toitiii  mim  -  .1  In  if  .  s  ,1 
t  Wererr  gave  the  name  Hchteit  to  ttiis  gentu,  in  taunuui  at  the 

viiidiabaiaeteriaaelt. 


Chemical  Chmettt9^T\»  aaiiM  aa  b  (ha  pfoeodbg 

subspecies. 

Tbibb  SuBipsciia. 

Eartrt  Rkomboibai.  CAi|Axi»t  JbMMan.^Ziiik> 
bliith«.  KafMtn. 
Extenat  CAanir«m.>i— Colour  white,  sometimea  «Hb 

a  jcilowisIi-Lrnviiisli  exteiioi,  Ociur^  m^aiive,  disse- 
min  ited,  botiyoidjl,  flat,  reniform,  and  with  iniprc^Mona. 
Internally  dull.  Fracture  fine  eartliy.  OpaquOb  Tiolda 
to  the  n<til.    Adheres  to  the  tongue. 

rAcniicnl  Cilaiw((ef».<ii*Tbe  aama  aa  in  iho  firat  aab- 
apecies. 

BWbaqrIaCariMUi. 

C&H»tUue«t  Fanti—OnUt  of  Zinc,  7 1 .4 
Carbonic  Acid,  1 3  5 
Water,  15.1 — 100.0 

SmU/tton,  in  Phil.  Trans.  Part  I.  fur  1903. 

Ceognottk  Sbumtkn  q/  the  Sfieeiet. — It  occurs  in  bcda, 
naaia,  filling  op  or  lining  hollowa,  in  traoaitioB  tinw« 
atooe,  and  in  aecondary  or  floeis  limealooa,  and  conglo- 
merate rock ;  alao  in  vein^ 

Geografihic  Situation  oj  the  ^ptcieH.-^Eurofie. — It  oc- 
curs Ml  llie  Mcnilip  llil.b,  .ii  Siiiphan-,  niar  ("ross,  So* 
mcist-tsUirc;  hi  Ahunixad  111  Durham;  at  Holywell, 
and  (  tscwherein  Flitil»htre;  and  hi  Ucrbysbire. 

C/aca^Both  prianaatic  and  rhomboidal  calamine,  when 
purified  and  roasted,  are  used  for  the  fabricatioo  of  brass, 
which  is  a  compound  of  zipc  and  copper;  and  the  pure 
metal  IS  nUo  cnipluycd  for  a  v.iii«.iy  of  other  purposes. 

Gems  IV.    TUNGSTEN,*  or  SCHEELIUM.t 
Schccl  iiaryt,  Ahfi*. 

One  axis.  Cleavage  pyramidaL  Hardoeaa  tm  4JC^ 
4.S.  Sp.  gr.  =  6.0—6.1. 
Thi*  t^ewn*  cootwns  one  species,  viz.  Pyranudal 

Tun<,",lrii 

).  i^vHAMiLiAi.  TuxtisiEN,  Jcrnno^i. — Pyvamidaler 
Scheel  U.iryt,  Afo/i*     Srhwi  rstcin,  ll'crnrr. 

Pyramid  sa  107°  26'— 1 1 3*  1  tie  most  distinct 

cleavage  ia  that  parallel  with  the  planes  of  the  prind« 
dve  pyramid;  anotberj  leaa  distinct,  in  which  the  plane* 
are  parallel  witb  tho  aide*  of  an  acute  pyramid,  (100* 
8';  130"  20*;)  and  a  third,  tin  h  ■  t  distinct,  parallol 
wall  tilt  cuniiiinn  base  of  the  pyramid. 

External  Charaetert  -~\\'  hite  is  the  principal  colour  of 
thi*  mineral.  The  fallowing  varieties  of  colour  also  some- 
time* oecnr^  viz.  tiKnvti,  which  sometimea  inclinea  lo 
oriinge-yellow  and  hyacintb>red.  Occurs  maaalve,  dia* 
semmated,  also  in  distinct  concretion*,  which  aro  gm> 
nubr,  seldouiei'  w  cdf^c-shaptd  prisiii  itir  ,  ani  tlu  se 
lattvr  traversed  by  others  which  arc  curved  lamellar. 
Somi  times  cryttalliaed.  The  fbHowing  are  iho  aecoo* 
dary  forms; 

1.  Tba  prin.itlvc  figure,  in  which  the  anglea  of  the 

cniumdn  biise  are  flatly  bevelled,  and  the  bevelling 
pldiies  set  on  the  la.eral  edges.  2.  Very  acute  double 
four-iided  pyramid,  in  which  tlic  Literal  plants  of  ihe 
one  are  set  on  the  lateral  planes  oi  the  other.  3.  I'lal 
double  four  sided  pyramid. 

Crystals  mi<ld?e«aiaed,  amall  and  very  amali ;  they 
are  always  sup«i  imposed*  aometlmca  in  aiogle  crysialai 
sometimea  in  druaes.    Lateral  ptamea  of  tho  crjraula 

lUustriou*  clicBiMi  bchceic,  who  discovered  the  peculiar  metal 
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l^enenil'y  smooth  ;  planes  of  the  first  pyramids  slightly 
«treaked;  sliining  and  splendent;  lti»tre  inclines  to 
adamanUDe.  Intcniill/  shining,  lustre  resinous,  some* 
limm  incNnlBipU)  ■dMMlttine.  Fracture  coarM,or  mull, 
grained  uneven,  ptsahig  into  imperfect  concboidal. 
Fragments  indeterminate  angular,  rather  blunt-edged. 
More  or  less  iransluceiit,  seMDm  MOlitKlitpaMllt.  Ma- 
ther brittle,  easily  frangible. 

Chemical  Characten. — It  crackles  before  the  blowpipe 
and  becomes  opaque,  but  does  not  meh ;  with  boras  it 
forais  a  tranapatent  or  opaque  wlilte  glH«,  lecordiiig  to 
the  pn^ortioDS  of  each. 

Cornwall. 

VtmtU,  fart9,F^^Ui»  of  Timgitcn  rs.ss 
Lime,  .  !S.70 

Silica,  .  1.56 

Oxide  of  Iron,      . '  i.3jl 
Oxide  of  Manganeie,  0.75—^.49 

Gtognottie  Situation  It  occurs  along  with  tinstone, 

magnetic  iron-ore,  and  browu  iron-ore,  in  primitive 
»ocks. 

Geographic  Situation. — It  occurs  along  with  wolfram 
and  tin-ore  at  Pcngilly  in  Breage  in  Cornwall ;  at  Bisp- 
berg  in  Sweden,  in  a  bed  of  magtietic  iran>ore. 

GkMva  V.  BARTTE. 

One  and  three  axes.  Cleavage  rhomboiM  Mid  pris- 
matic. If  cleavage  rhomboidal,  specific  gravity  :^i.2 
wid  more.  Hardness  waSX),  — S.5.  Sp.  gravity  mm3.6 
—46, 

1.  Di-Prismatic  Baryte,  or  binoMiAKiTK,  Jame- 
«o;;.— Dipriaomtiaciior  Hal*fitryt,  il#«At.  Stpootiaa, 

Wtmer. 

Vertical  prism  =117°  19'.  Horizontal  prlam  in  the 
direction  el  tbe  anwUer  diagoad.  Cleavage  in  the 
direcljan  of  the  planet  of  both  prisms.  HardAess  =S.5. 
Sp.  gravity  =3  6 — 3  8. 

JSSxiemal  Characten — Colour  pale  asparagus-grcen, 
which  aoinetimes  inclines  to  applc-grcen,  sometimes  to 
yellowish-white  and  greenish-grey.  The  grccnish-grcy 
variety  sometimes  passes  into  mUk  and  yellowish-white, 
and  pale  straw-yellow.  Occurs  roassivei  in  distinct 
conoretioiis,  which  are  scopiform,  radiated  and  fibrous, 
and  crystallized.  The  primitive  form  is  an  oblique  four- 
Kded  prism,  bevelled  on  the  extremities.  Its  secondary 
figures  arc  the  following:  I.  Acicular  six-sided  prism, 
acutely  acutniiuited  with  six  planes,  which  are  set  on  the 
lateral  pUnes.  3.  Acicular  acute  double  six-sided  pyra* 
raid.  Crystals  are  sometimes  scopiformly  and  manipo- 
larty  aggregated.  Lestre  of  die  (Bstlnct  cooeretioas 
shining  or  glistening;  the  fractere  glistening, and  pearly. 
Fracture  fine-grained  uneven.  Fragments  wedge-shaped 
or  splintery.  More  or  less  transluecnt,  and  souetillMB 
8em;-iruni>parcnt.  Brittle,  and  easily  frai>j;ible. 

Chemical  Characleri. — Is  fusible  before  the  blowpipe, 
but  becomes  white  and  opaque,  and  tinges  tbe  flame  of 
a  dark  purple  colour.  Is  soluble,  with  werveaeence,  fai 
imiriatieor  nitric  acid;  and  paper  dipped  in  the  solu- 
tiOM  thus  praduced  burns  with  a  purple  flame. 

Cmttituent  Pmt:^Siran\\m,  61.31 
Carbonic  Acid,      30  20 
Water,  8.50 — ioo,oo 
Hofte,  Edin.  Trans,  for  1790. 

Gtognottie  and  Geogra/Mc  6Sfrtui/fon«.— It  occurs  at 
Strontian  in  Ar^y^eshire,  in  veim  that  iraTaraa  miUt 
Vol.  XIII.  Pajit  II. 


along  with  galena  or  lead-glance,  heavy-spar,  and  cal- 
careous-spar. 

3.  Rhomboidal  barvtk,  or  withbhitbi  JSnrnten. 
Rhomboedrischer  Hal-Baryt,  MoAt.    Witberit,  Werner, 

Rhomboid  Z31*  S4'.  The  moat  distinct  cleavage  is 
that  parallel  with  the  planes  of  the  rhomboid,  and  ano- 
ther, less  distinct,  parallel  with  the  alternate  planes  of 
the  six-sided  pyramid.  Hardness  =3.0,  3.3.  Sp.  gr. 
=4.3,  4.4. 

Mxumai  CAarac<rr«.~Colours  white,  grey,  and  yel- 
low.  Ocean  massive,  diseemioated,  in  cruets,  cellalar, 
corroded,  large  globular,  reniJbrm,  botiyoldal,  stalacti- 
tic ;  also  in  distinct  concretions,  which  are  wedge-shaped, 

sometimes  scopiform  radiated,  and  occasionally  |)a!>s  into 
coarse  granular.  More  rarely  crystallised.  The  follow- 
ing are  the  secondary  forms: 

1.  Equiangular  six-sided  prism. 

a.  Truncated  on  the  terminal  edges. 

b.  Acutely  acuminated  on  the  extremities  with  aix 
planes,  which  are  set  on  the  lateral  planes. 

2.  Acute  double  six-sided  pyramid,  in  which  the  la- 
teral planes  of  the  one  are  set  on  the  lateral  planes 
ol"  the  other. 

Tbe  crystals  are  small,  and  very  small,  seldom  middle* 
riaed.  The  prisms  are  sometimes  scopilbrmly  grouped, 
cr  theif  are  in  druses.  Externally  gli&tcningi  internally 
shining  on  the  cleavage,  and  glistening  on  the  fracture, 
and  the  lustre  is  resitious.  Principal  fracture  ur.' vr[i. 
inclining  to  splintery.  Fragments  wedge-shaped,  or  in- 
determitiatc  uni^ular.  Trarislucent,  rarefy  aeQil-tJaQi> 
parent.    Brittle,  and  easily  frangible. 

Chemical  CAaracr^«.— Before  the  blowpipe  It  decre- 
pitates slightly,  and  melts  readily  into  a  while  enamel; 
It  te  soluble)  with  effervescence,  in  diluted  muriatic  or 
nitric  acid. 

CeoMtU,  J*ari«,-^Curbemalt»  of  Barytas  96.3 
Carbonate  of  Sironilan  1 . 1 
Sulphate  of  Barytes  0  9 
Silex  ...  0.5 
Alumina,  and  Oxide  of 

Iron  .      ,  6.35—99.04 

MHnt  Gel.  Tr.  v.  iv.  part  ii.  p.  4M. 

Geognottic  and  Ctcgrafihic  SHuaHons. — It  occurs  in 
Cumberland  and  Durham,  in  lead  veins  that  trave:;-,c  a 
secondary  limestone,  which  rests  on  red  sandstone,  and 
in  tlicsc  it  is  associated  with  coralloidal  arragonite,  brown 
spar,  earthy  floor  spar,  heavy  spar,  antf  galena  or  lead- 
glance,  white  lead  apar,  green  lead  spar,  copper-pyrites, 
blue  copper,  uniaeUte,  iron-pyidtes,  sparry  iron,  cala< 
mine,  and  blende. 

Ute*.— It  is  a  very  active  poison,  and  in  some  dis- 
tricts, as  in  Cumberland,  it  is  employed  for  the  purjKise 
of  destroying  rats.  When  dissolved  by  muriatic  acid, 
the  solution  thnt  ohtaiaed  ia  said  to  prore  nervice^ ble  in 
scrofula. 

S.  pRisifATic  Babtti,  or  navT  sran,  JfaxwMW. 

Prismatischcr  Hal-Baryt,  Moh:  Schwcrspath,  ff'erner. 

Prism  =101"  53*.  The  most  disnnct  cleavage  is  that 
parallel  witli  the  terminal  planes  of  tlie  nhiitjur  four- 
aided  prism ;  less  perfect  are  those  parallel  with  the 
lateral  planes  of  the  piiam.  Hasdnees  =3.0,  S.S.  8p. 
gravity  =4.1,  4  6. 

This  species  is  divided  into  nine  stibitpccics,  viz.  1. 
Earthy  Heavy  spar,  2.  Compact  Hcavv  i;  i ,  ■  Granu- 
lar Heavy  spar,  ^Curved  Lamellar  Heavy  spar,  5. 
Straight  Lamellar  Heavy  spar,  «*  FHwooe  Heavy  epar» 

3  X 
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7.  Raditted  Heavy  spar,  8.  Columiwr  Hcavjr  ipu^  •ad 
9.  PritlDltic  Heavy  spar. 

FiasT  SvBiPaoiBs. 
EAaTitT  HBATT  svARt  Jamttom.  Sthwenpatb  Erdc, 

IVerner. 

Kxcrrjial  Charaetert.-^Colovn  yellowish  and  reddish 
LslniL     Of  friable  consistence,  and  consists  of  feebly 

Sitfumcring,  nearly  dull,  particlcsi  which  are  inleriiM* 
late  between  scaly  and  dusty,  soils  feebly,  and  are 
^etallf  loose,  or  but  feebly  cohering.  Feels  meagra, 
and  lather  roaKh.   Specific  gravity,  4.0. 

ContlUuert!  Piirta. — It  is  sulphate  of  Barytcs. 
Geo^oalic  and  G cogra/i/iir  Situationi. — II  occurs  in 
»lnisy  caviiics  in  veins  ol  heavy  spar,  in  SiaflTordshire 
and  Derbyshire ;  at  Freyberg  in  Saxony  i  Riegleidorf 
in  Haaeia;  and  Mleah  Bobmua. 

Sbooxo  SvBaiMina. 

Compact  ueatt  arAKi  JiiaMwn.  Dichter  SchwBiv 

spatb»  Wtrner. 

Esternat  Characters. — Colours  white  and  grey.  Oc- 
cura  fliaulT«f  diiieminatadt  reQiCxmi  MiBU>gtobiilar« 
tuiieroiei  with  eabic  impreisioiis  j  and  in  egryednineHar 

concretions.  Internally  glimmering.  Fracture  inter- 
mediate between  coarse  earthy  and  fine  grained  uneven, 
w  liic;i  s?,metiaies  pas'ies  intn  imperfect  foliatctl,  and  more 
rarely  into  splintery.  F  raiments  indeterminate  aDgular^ 
and  blunt-edged.  Opaque  or  translucent  on  the  adgpa> 
Rather  acctiU,  and  easily  frangible.  Sp.  gravity,  4 J4. 

OeognetHe  md  Gtographic  SUum^MKn—li  i%  fotrad  in 
the  mines  of  StaflTovdahire  and  Deityshira^  vhcrvit  ia 
named  Cawk. 

Third  Subspecikb.  . 
Gbamular   Hbaw   SrAB,  Jumnw.'  Kftrnjger 

SchwerspaUi,  IVemer. 

External  Character*. — Colours  white,  and  sometimes 
ash-grey.  Occasionally  spotted  browa  and  yellow  on 
the  aurfiice.  Occurs  matiive,  and  in  fine  granular  con- 
cretions, which  are  somctimca  eo  minute  at  acerccly  to 

be  disccrnablc.  Internally  Rlistcninjj,  apjironchiny;  to 
shining,  and  pearly.  Fragments  iiuk  tcr  iuin.ac  an,,iilar, 
and  blunt-edged,  Fetl)ly  ^^anslucen^  Suit.  Raihcr 
brittle,  and  easibiy  frangible.  Specific  gravity,  4.300, 
Ktafiroth. 

Con§tUuent  Fart*. — Sulphate  of  Baryiee,  90 

Silica,  10 — too 

Gtognottie  Situation — Occurs  principally  in  beds, 
along  wiiU  galena,  blende,  copper-pyri;cs.,  and  iron- 
pyritc 

(Jeogra/ihte  Situation. — It  occurs  in  beds,  along  with 
falena,  bknde,  copper-pyrites,  and  iron-pyrites,  at  Peg- 
gao  in  Stiria;  also  in  the  Harts,  in  bcda,  along  wuh 
copper  and  iron  pyrites,  galena,  ai»d  blende. 

Fourth  Si'BtiP£ciK&. 

CnnTEO   Lamellar    HBAVT-Sran,  Jtme$«n^^m 

Kruinmschaaliger  Schwerspath,  Werner. 

Exttmal  CA<zrac/rr«.— Principal  colours  white,  grey, 
and  red.  Somctime<i  several  colours  occur  togcthcri 
and  arranged  in  broad  airinaa.  Ganeialif  oeeura  maa* 
aivc,  more  freqnenily  reniform,  and  Tonf  globular,  with 

a  drusy  surface;  the  dru-y  .  1    1  -med  of  very 

small,  thin,  and  loogislt  iour-udeu  uDic&  i  aJso  in  rent- 


form  cuTTcd  lamellar  cooctattaM,  which  are  firaananUf 
flwUbrm,  and  these  are  again  eompeaed  of  prismatic 

concretions.    It  is  rarely  marked  with  cubical  i'lif  rc-^- 
sions.    Inlernally   intermediate    between   shining  jr,il 
glistening,  and  the  lustre  pearly,  inclining  to  resin  us 
Fracture  curved  foliated,  which  sometimes  inclines  to 

r"  itery,  and  thus  approaches  to  the  compact  subspe- 
Fragnienta  indeterminate  anvular,  and  rather 
blant-adged.  Translucent  on  the  edges.  Brittle,  and 
easily  frangible.    Specific  gravity,  <  ^  r,  Breiihauftt. 

Geognostic  and  Getgrafihic  SiitMitoru. — It  is  one  of 
the  most  commoii  subspecies  of  heavy-spar.  In  Scot- 
land, it  occurs  in  trap  and  ^jandstunc  rock» :  in  Derby- 
shire, it  occurs  in  secondary  limesione  :  it  characterises 
a  particHiar  venitenona  formation  at  Fneybek^  in  Saxonjri 
whara  it  iaaaaoeiated  with  rsditteS  pyrites,  argentiferous 
galena,  brown  blende,  ralcm  L,  u--vi),;r,  ;hii;  fluor-spar, 
u  occurs  in  Sweden,  Cantiiinj,  uud  uiher  countries. 

FiVTH  Subspecies. 

SnutQBT  Lambilab  Hbatt-Spar. 

It  is  divided  into  three  kinds,  viz.  Fresh  Straight 
Lamellar  Heavy-Spar,  Diaiotagfaied  Straight  Lamellar 
HeavT'Spai^  and  Fatal  StWlgUt  Lamellar  H«ary-Spar. 

Flint  gM. 

Vnr.^u  S  rit \ir.i<  r  La MELLA H  Heavv-SpaB)  JilMfaeif. 
— Gcradscbaaliger  Schwerspath,  tVemer. 

ETtetfnt  Ctal«c/«r«.— 'Ooloura  white,  grey,  black, 

lilue,  green,  yellow,  red,  and  brown.  Occurs  generally 
massive  ;  also  in  distinct  concretions,  which  arc  straight 
and  thin  lamellar  ^  and  again  collected  into  others  uhich 
are  coarse  granuUr;  andalso crystaUizcd.  The  follow- 
itagare  the  secondary  figures  it  exhibits  : 

1.  Rectangular  iiuNsided  table.  %,  Oblique  four- 
tided  (able.  3.  Longish  tix-alded  table.  4.  Eight-sicjed 
table. 

Crystals  vary  in  size,  from  large  to  small ;  and  rest 
on  one  another,  or  intersect  one  another.  Externally 
they  arc  smooth  and  splendent ;  internally  shining  and 
splendent,  and  the  lustre  intermediate  between  reauioua 
and  pearly.  Fragments  tabular  and  vhomboidal.  Trana* 
lucent,  or  transparent,  and  refracts  double.  Brittle,  and 
easily  frangible. 

Chemical  Charadcr*. — It  decrepitate*  briskly  before 
the  tdowpipc,  and,  rjy  contlmance of  the  heat)  malta  iato 
a  hard  white  enamel. 

CMtalttHeisr  AMt,^So)pbate  of  Barytas,  97.60 
Sulphate  of  Strantiaot  o  ss 
Water,  .  ,  o.io 
Oxide  of  Iroai  .  .  0.80 
Alumina,  .      .  o.os 

lOofiroiAt  Beit,  b.  it.  a.  78. 
Gtcgnoitic  l^ttutitn^^l  ia  found  almost .  always  In 
veins,  which  oecur  in  granite,  gneiss,  mica-slate,  clay- 
slate,  grcywacke,  limestone,  and  sandstone.  It  is  often 
accompanied  with  utcs,  particularly  the  ilebh-rtil  vai  itty, 
and  these  are,  niitivciiilvcr,  »iU'cr-glauce  or  sulphurvued 
silver,  copper-pyrites,  lead  glance,  white  cobali-ore^ 
light  red-silver,  native  arsenic,  earthy  cobalt,  cobalt* 
Uoomorred  cobalt,  antimtmy,  and  manganeac.  It  ocean 
aomedmea  in  beds,  and  encrastioc  the  walla  of  6rutf 
cavities. 

Crogra/Jiie  Situalicn. — In   tlii»   islatul,  it  occurs  in 

veins  in  different  primitive  and  transition  rocks,  and  also 
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in  sccondat7  limestone,  ttoditone,  and  tiap.  Beautiful 
crystallized  vaiietiea  are  found  in  th«  lead  nunet  of 
C«aiberiaiMi|  Durliaait  and  WeetDOorebod. 

1hnwrmnm»n»  8t»aiont  L&ic»lla»  HeatT'Spa&i 
Jbiii«eii.^Mulimcher  odcr  muTber  gcradicfaaafiger.F— 

Schwerspath,  Werner. 

Exttmai  Ckaractert. — Colour  white.  Occurs  mas* 
five.  GUsteaibK  and  pearly.  Opaque,  or  ftiotly  tnns* 
lucent  on  the  edges.  Very  easily  fna^bie.  Otbor 
characters  same  ss  the  preceding. 

Geognostic  and  Geografthic  Si:uaiion» .^li  was  for- 
merly met  with  in  considerable  quantity  at  Freyberg  in 
8nMqr,iDaniiBture  offalaoay  UciHlie,  and  inm^pyritaa. 

TUrd  HhA. 

Ff^td  SthaigBT  LAMBLLAm  HsATr-STAm,  Of  Kb- 

rAXJTE,  Jameton. 

Mxtemal  CAoracrrrvj-HColounwbHe,  grey,  and  black. 
Oocora  nnasivc,  disteounated,  and  In  globular  or.  ellip-' 
tical  pieces,  from  an  inch  to  a  foot  and  upwards  in 

diameter;  aho  in  lamellar  concretions,  wliich  are  gene* 
rally  straight,  sometimes  curved  and  floriform;  some- 
times there  is  a  lundency  to  wedge<«haped  and  radiated 
concretianv  Exteroally  feebly  gMnmering  |i  iotamally 
ddninf ,  a«d  iniennediato  botween  poarly  and->reaimMia. 
Fragmeiitt  Jodetarininate  angular,  and  blunt-edged. 
Opaque,  Or  uanslueent  on  the  edges.  Nearly  as  hard 
as  straight  lamellar  heavf'Spar*  AfRmb  •  greyijrii* 
while  coloured  streak. 

Chemical  Charactcrt. — It  burns  white  before   the  ■ 
blowpipe;  and  when  rubbed  or  iieated,  |py€a  out  B. 
fetid  sulphureous  odour. 
CaaatUuem  /Wfe.— Sulphate  of  Bar|ft|%  -M^H 
.  *  Carbon      *   .      .    .  OM 
Suii  i  atc  of  Lime,  6.00 
.    _      .      *  Oxide  oi  Iron,         .  5.00 

Alumina,  1,00 
Loss,  including  Moisture 
and  "Snlphnri  .  S.S5 

'  TOO.OO 
JCiafiror'i,  Beit.  b.  v.  ».  121. 
Geognottie  and  Geegra/i^ie  £i(tunion».—h  occurs  at 
Buxton  in  Darbyabire  {  at  Kongaberg,  and  Andranm 
in  Nonvoy. 

Sixth  SuB&rzciss.. 

1  iBRous  Hbayt*8fa»,  JbasMON^Faariger  Schwers' 

path,  tVerner. 

External  Character$. — Colour  palc-yeiiowish,  and 
wood'bruwn,  wbicb  aometimcs  passes  into  yellowish- 
grey.  Occur*  masaivo  aod  renitEirmi  alao  in  distinct 
concretions,  vMeb  aro  aeopiform  prisAiatic  or  fibrous, 
BODiedmes  collected  into  others,  which  arc  curvcr'  1 1- 
metlaf,  and  sometimes  into  coarse  angulo  i^i^muUr 
concretions.  Internally  shining;,  and  lustre  resinous. 
Fia^ments  splintery,  and  wedge-shaped.  Trauilucent 
on  the  cdjjcs. 

Specific  gravity,  4A80,  Xi^rotA^-^M^t  Mbtggt- 
raih. 

OPMeltt.i*arle.^SuIphate  of  Bai7t«i|  99j0 

Trace  of  Iron,  —99.0 
Klafiroth.  Beit.  b.  iii.  s.  288. 
9e9gn<ftie  and  Gtogmfihk  SUuatint$.^oaai  at 


Meu-Leiningen  in  the  Patatinato}  alao  in  an  ironstone 
mlM  in  clay-slate,  at  Cbaiid*Footainet  near  Lottich,  tn 
tbo  OurUto  departmom  $  and  tt  BDea  In  Bohemia. 

SSTBMTn  SvBaPBOIBS. 

lUniATBD  Heavt-Spak,  or  BoboanKSK  Spar, 
«OR.~>Bologncscr  Spatb,  Wetner. 

Hxternal  Charactfrs. — Htiiicipal  colour  smoke-prey, 
which  passes  into  ash-grey  and  yellowish-grey.  Occurs 
inroonidtsh  pieces,  which  havan  leouenlar  aspect  and 
ttBOfCD  aur&ce ;  also  in  distinct  concratioos,  which  are 
parallel  and  teopiform  prismatic,  and  also  granular.  In- 
ternally shining  or  gli&icr  in-,  and  the  lustre  pearly, 
inclining  to  resinous.  Fragments  splintery,  or  wedge- 
shaped.  Translucent  In  Other  characMra  it  agrees 
with  the  preceding. 

Geognottic  and  Geogra/ihtc  9tw«ttini»^'lX  OCCUa 
imbedded  in  marl  in  Monte  f  •terniH  nwv  BolOfna  s  abo 
at  Rimini  {  and  In  Jutland. 

EioBta  SraaraoiSB. 


CoLOMitAft  HnATy«S»An,  Jbamen.!— Scangcnapatfa, 

Werner, 

External  Charactcrt. — Colours  yellowish,  greyish, 
and  greenisli-white.  Occurs  crystallized,  in  acicular 
oliUque  four-sided  prisms,  which  are  always  coiuuiuan* 
Vjt  aggregated,  and  intersect  each  other.  Externally 
frequently  invested  with  iron-ocbrc^  but  when  lUMoiJedi 
shining  and  pearly.  Cleavage  the  same  as  that  of  la> 
mtllar  htav)  spar.  Fragments  indeterminate  angular, 
and  rather  sharp-edged.  Translucent.  Specific  gravi- 
ty, ^.5Ciii. 

Canatituent  Fart:-—Mity\.ts,  .  63jOO 
Sulphuric  Acid,  93j00 
Strobtian  Earth, .  S.tO 
Oxide  «f  leon,  .  1.90 
Water,         -  1.20 


Geognottic  and  Geegrafiklc  Situations. — It  was  for- 
merly found  in  the  vein  of  Lorenzgcgcntrum,  neaf 
F^Kyburg  in  Saxony,  along  with  ores  of  different  kinda, 
and  alio  fluor-spar,  quartz,  and  straight  and  curved 
laiaellar  haavy<epar.  ■ 

KlVTtI  SunSPEL-IES. 

PnisMATic  HxAvx-SrAK,  Jameton.  Sauleuspaifaf 

F.ii'-^ii^il  CAaracrrrjf.-— Principal  colours  ^rev,  white, 
greenish  ohve-green,  iirsh-red,  and  indigo-bluc.  Sel- 
dom occurs  massive,  or  in  angulo-granular  and  promis- 
cuous prismatic  concretions,  generallj  cryiMllisedi  and 
in  the  following  figures  s 

1.  Slightly  oblique  four-sided  prism,  rather  acutely 
bevelled  on  the  extremities,  and  the  bevelling  planes 
:ic.  o:,  ihe  acutcr  lateral  edges.  2.  Oblique  four-sided 
prism,  rather  acutely  acuminated  on  the  extremities 
with  four  planes,  which  are  set  on  the  lateral  *edgea. 
S.  Uneqoianguiar  six-sided  prism,  iritb  two  opposite 
neuter  hteral  edgea,  and  with  the  same  terminal  bevel- 
nent  and  acuminations  as  in  figures  I  and  2-  4  I  !  t 
double  four-sided  pyramid,  in  which  the  lateral  piuut.!s 
of  the  one  are  set  on  the  lateral  planes  of  the  other. 

Crystals  middle-sized  and  small,  and  generally  pro- 
miscuously aggregated.  Surface  of  crystals  splendent, 
and  lateral  pUfiea  transversely  streaked.  Iniemallj 

9Za 
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shining  ov  ^pleiulent,  and  lustre  pearly,  inclimng  to 
resinous.  Aiii-rnalcs  from  irunstucenl  to  aemi-transpa* 
rent.    Specific  gravity,  4  471,  lUeiihaufit. 

UeogmsHc  .Sj/ua/fowv— Occurs  i«  veins,  along  with 
Jtnofwapar,  Md  ore*  of  tUverand  cobalt;  in  gncis»,  mica- 
alate,  and  other  primilive  rocks*  Ii  ia  rare  iti  clay- 
slate,  and  very  rare  in  secondary  rocks. 

Geot^rafihir  Situation. — Occurs  at  Knngaberg  in  Nor- 
way ;  Mies  111  liuhemia  ;  and  Freybcrg,  Marienberg,  and 
Ehrenfricderwlorf.  in  Sixon^  ;  Rnya  Auvergne. 

4.   AXIFRAXGIBLR  bAHVTK,  ff  CbLRSTIKE,  yamfMH. 

— Axenthcile'Kler  ll»l-Bar) t,  AfoA«.  Z  ilestein,  Werner. 

Prism  =104'*  411'.  The  moat  distinct  cleavage  is 
that  at  rtKht  angles  to  the  axis  of  the  prism;  another 

less  distinct  cleavage  is  parallel  with  the  lateral  plance 
of  the  prism.   Hardne^,*  rr3.0 — 3.3.    Sp.  gravity 
— 4.0. 

This  species  is  divided  imo  five  subspecies,  via.  Fo- 
liated Celesiine,  Piismatic  Celcstine,  Fibrous  Celestine, 
Radiated  Cekstine,  and  Fine  Granular  Celestine. 

First  Subspkcies. 

Foliated  Celestime, /owMon.— Blattriclter  Celes- 
tin,  Kmttn,  Schnaligcr  Zolestin,  fFmicr. 

Kxtftnal  Charactert. — Its  colours  arc  milk-white, 
blue,  atKi  red.  Occurs  massive  ,  at&o  ui  laoicllar  diik- 
linct  concretions,  whicli  are  generally  straight,  or  slight- 
ly curved,  and  in  which  the  surfaces  are  smooth  and 
shining;  and  cry  stall  ieed  in  the  following  figures:  1. 
BectangttUr  four-sided  table,  in  irtiich  the  terminal 
planes  are  bevdied,  and  the  lateral  planes  are  truncated. 
!2.  Rectangular  four.Mded  table,  bevelled  on  the  termi- 
nal tsdges.  Crystals  are  middle-sized  and  small,  and 
frequently  rest  on  cai  h  otHcr,  or  inter-scct  each  other. 
Externally  shining  and  splendent ;  internally  shining 
and  pearly,  itKlining  to  vitreous.  Fracture  uneven. 
FragmeoiB  rbemboidal,  or  indetenninatc  angular,  and 
nttoer  sharp-cdpd.  Is  tfinsluceaii  sMid-if ansparenl^ 
or  tranperent  la  nthnr  aecliie^  and  tmj  easily  fran- 
gible. - 

Chemical  Charactert. — It  melts  before  the  blowpipe 
into  a  while  ti  uuic  eiiitmui,  without  very  sensibly  ting- 
ing the  flame :  after  a  abort  exposure  to  heat  it  becomes 
«paqiae,  and  has  then  acquired  a  aomewiwt  catiatio 
acrid  flasovr,  very  diffisrent  from  that  of  aulpburetled 
hydrogeni  which  haavy-ipar  acquires  in  similar  circum- 
atancea.  Thaaa  characters  apply  also  to  the  oilier  sub- 
a^ciea. 

.Conttiluent  JHarti. 
Strontian  and  Sulphuric  Acid      .«  97.601 
Sulphate  of  Baiytes  .  00.97« 

Silica         ....  00.107 
Oxide  of  Iron,  and  intermixed  Hy< 

drate  of  Iron  .  O0.64d 

Water,       ....  00.348—99.577 

Siromeyer,  in  Got.  Gel.  Anz.  1813.  33,  1 14. 
Cc'jgnoHtic  a»tl  Gc'jgrafJtic  Sli/tM/ton*.— Occurs  in 
U«p-tufr  in  the  Calton  iiiit  at  Edinburgh,*  sod  in  red 
aandstnne  at  Inverness.  Is  freoueat  aUMlg  with  soma 
of  the  other  aubspecies  at  Aust  Naaagei  and  elsewhere 
In  the  neighbourhood  of  Bristol,  and  in  the  islands  in 
the  Bristol  Channel,  particularly  in  Barry  Island,  on 
the  coast  of  Glamorganshire  ;  also  in  amyi^daloid  at 

*  It  wa*  discovered  ia  the  Calton  H! 

t  ltvasdiieo?«i«dlatbeBesheley 


Becbdy,  in  Glocestershire}t  and  U  baa  been  Cound  on 
the  banks  of  the  Nidd,  near  Knareiborough,  York-' 
ahire. 

SEcovn  SrnsPEciES.  ' 

Fiti&.MATi€  Cele»time  Jamttua. — Saulenfdrinigcr 
Zoleiitin,  fVerner. 

£xtemal  Otamettrtf^-^loan  ivhite  and  blue.  Oc- 
curs massive,  also  in  distinct  concretions,  which  are 

thick,  straight,  and  wedge  «.liapcd  pri-iinjiic  ;  but  most 
frequently  crystallized.  The  iollowine  are  ilie  most 
tre<|uent  crystallizatiutis :  t,  Long  nblique  four.siilcd 
prism,  flatly  bevelled  oti  the  extremities,  Ihe  bevelling 
planes  set  on  the  obtuse  lateral  edges.  Sometimes  the 
angles  between  the  bevelling  anid  lateral  planes  are 
more  or  less  deeply  truncated,  and  thus  form  a  four- 
pljited  acuminaiiuii,  in  which  the  aeuniinatinj*  p!;ii,c^ 
arc  act  on  the  lateral  edge.  3.  Sometimes  the  acuic 
edges  of  the  preceding  figure  arc  trun  jIi d,  and  thus  a 
six-sided  prism  is  formed.  Crystals  middle-sized,  and 
scopiformty  aggregated,  under  an  acute  angle,  and 
forming  druses.  Externally  smooth,  ^leodent,  and 
resinous.  Internally  glistening  and  pearly.  Inclining 
to  resinous.  Cleavage  the  same  as  in  the  folia'ed  sub- 
species. Fracture  uneven.  Fragments  wcdgc-ahypcd 
and  indeterminate  anv^ular.  U  translucent,  or  ir.mspa- 
rent.  In  other  characters  it  agrees  with  the  preceding 
atthepceies. 

Sicily. 

Conaritvenf  i'arfa.'^trontian  54 

SulphuncAcid     .  46-.100 
FaugueUn. 

Geoi^nottic  and  (leografihic  Situationt. — It  oc(  iirs  m 
drusy  cavities  in  a  bed  of  sulphur,  which  is  associated 

with  ^'vpMim  and  marl,  in  the  vallejaof  MotoandMaK* 

zara,  in  Sicily.  ^ 

Tmait  StrbavKow*. 
Ftnaovs  Cmmitit  Jbawaen^Fasi'iger  Z^atiii^ 

Werner. 

External  Character*, — Colours  blue,  prey,  atnl  white. 
Occurs  massive,  also  in  distinct  concretions,  which  arc 
straight,  parallel,  and  sometimes  curved,  fibrous.  In> 
ternally  glistening  and  pearly.  Clewvage  indJstinet. 
Fragments  splinter}'.  Translucent.  In  ether  ebamcH 
tershagrcr^  vil'   '1  1       reding  species. 

Conttit.  Pari*. — itionti.m  .  56  0 

Oulphuric  Acid       .       42  0 — 9S.a 
Kiifflroth,  Beit.  b.  ii.  s.  97. 

Geognoitic  and  Geogrttfikk  SUuationt. — Occurs  in  the 
red  sandstone  lormatioB  near  BristoU  imbedded  i» 
marl,  which  ia  probably  connected  with  gypsum,  at 
Kr-irkbtown  in  Pennsylvania ;  and  at  Bouvcron,  near 
Tuui,  in  the  departmont  of  Meurthe  in  France. 

FovsTs  SvaavBcin* 
Radiatbd  CBLBarun,  Amreeji.— Strahliger  Zolaa- 

lin,  Werner. 

External  Charactert, — Cclcr.r  milk-white,  wlucA 
rarely  approaches  to  yellowiah  and  snow  white.  OctHsra 
massive ;  alio  in  prismatic  concretions,  which  are  aco> 

piform  radiated,  collected  into  others  which  are  wed^e- 
shaped,  and  these  again  into  very  large  and  atigulo- 
granular  concretions.  Internally  sinning  and  splendent, 
and  lustre  pearly,  slightly  iQclioing  to  vilrcous.    f  r»g> 

il  by  Mr.  Sivright  of  Maggethuul. 
anygdalaiid  hy  Dr.  OanhiiT. 
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menu  wedge-shaped  and  spUntery.  Tr<tn8lucent  or 
MntUransparcnt.  In  olfier  dianctm  tgMM  with  the 
Mhtr  sttbapccict. 

FiFiti  Sv»sPEriK«. 

FiKK  Granular  Cki.bstihb>  Jame»on.—-Fcm  Kiir- 
nigtr  ZolealiiH  Wertur. 

External  Characters. — Colours  gre)rilh  and  yellow- 
ish-^rcj,  and  thu  first  inclines  sometimes  to  oKve>green. 
Occurs  iiuiMvt,  m  n.iu  granular  concretions,  in  sphe- 
roidal or  renitorm  masses,  which  arc  often  traversed  by 
fissures  that  divide  its  surface  into  quudran^^ular 
piecMi  wliicb  are  aometunes  lined  wiUi  minute  crys- 
tals of  celMt^iM.  Towards  the  aoHaoe  it  baa  a  marly 
aspect.  Internally  dull  and  giimmeringi  and  pearly. 
Fracture  fine  splintery,  passing  into  uneven.  Frag- 
mtiits  blunt-cdgcd.  Opatjue,  or  translucent  on  the 
edg;e».  Ill  other  characters  it  B)$i-t:c«  wuh  the  pre- 
ceding subspecies. 

CAnnlra/ OlariBc<«r«.— Sulphate  of  Sttomian  91.43 
Carbonate  of  Linio  S.33 
Oxide  of  Iron     .  atf 

100,00 

Vauquelin,  in  Brongniart's  Mineralogie,  f.  i.  p.  258. 
Geognottic  and  Geofrafihic  Situatio7is. — Occurs  im- 
bedded in  marty  clay,  witb  gypsum,  at  Mouimartrei 
near  Paris;  and  it  aald  to  ferm  •  whole  bed  in  Cham- 

Gemus  VI.  LEAD-SPAR. 

One  and  three  axes.  Cleavage  rhoinhoidai,  pyratni- 
dal|  prismatic.  Hardness  ranges  from  2.5  to  4.0.  If 
above  3Jt  the  specific  gravity  is  equ^  to  6.5  and  more. 
Specific  gravity  ranges  from  6.0  to  7.3. 

This  genus  contains  five  species,  viz.  l.  Di-prismatic, 
or  white  lead-apar.  9.  Rhomboidal,  or  green  and  brown 
lead'spar.  3.  Prismatic  or  red  lead-spar.  t.  Pyra- 
midal, or  yellow  lead-spar.  5.  Tri-prismatic,  or  lead- 
vitriol.*  Cerneooa  leadi  Araeidaie  ef  lead»  Native  mi- 
nium.    »  -      -  ^  ^ 

1.  Di-raisMATic  LEAD-SrAn, /oMc^iNt.  Ot-priams- 
daeher  Blei-Bnvyt,  M9A9. 

Vertical  prism  :s  I  IT*  4f.  Yforlcoatal  prism  in  the 
direction  of  the  smaller  ilia^^ona! ^  105*  30*.  CIcsiv- 
age  the  same,    llartincss  —  3.0 — 3.5.  Sp.  gr.  —  6.2— 

'  This  species  is  dit^ed  ipto  three  subspecies,  viz. 
Wbiif  lead-epari  Blfielt  lead-ipat^  pnd  Eartby  lend^pef. 

• '  *  •  FiBST  SuBOPioiii.  *.  '■ 

White  LsAD-SpAa,  Jameion.  Weia8*BleieK|  ni%r- 
ntr.    Plomb  carbonatt,  /&uy. 

Eslemal  Churactert. — Its  colours  are  white^  yellow, 
browoi  and  i^rey.  It  has  aometimea  a  tempered  steel 
tamisb.  It  it  eemetinMa  coIovmB  estermiiy  yellow  or 
brown,  by  yellow  or  brown  iron-echre;  occasionally 
green,  by  earthy  malachite;  and  blue,  by  earthy  blue 
copper.  It  otcuvs  massive,  4i*tsen)inatcd,  in  membranes, 
seidotn  reticulated  i  and  ciyktaltiaed  in  the  lollovritig 
forms: — 1.  Unequiangular  six-sided  prism,  in  which 
the  temiioal  edges  are  trancated.  3.  Uue<juiangQlar 
-aix-nded  prism,  aentely  acttminatad.srith  aix^  planes^ 
which  are  set  on  the  lateiai  planes.  3.  Acute  double 
six-sided  pyrlmid,  wblefk  is  perfect  4.  Unequiangular 
idx*aided  priini}  nevniinated  with  Ibnr  plMMa»  two  of 


which  are  set  on  the  lateral  planes,  bounded  by  the  ob- 
tuse lateral  edges,  but  the  other  two  are  set  on  tbw 
acuter  lateral  edgea.  5.  Acute  oblique  doable  four* 
aided  pyramid,  in  the  lateiml  planes  of  tbe  one  are  set  on 
the  lateral  planes  of  tbe  ether.  It  is  tbe  preceding 
figure  without  the  prism.  6.  Long  acicular  and  capillary 
crystals,  columnarly  aggregated.  7.  Occurs  also  in 
twin  and  triple  crystals.  The  crystals  are  usually  small, 
and  very  smull ;  seldom  miildle-sized ;  arc  often  long 
and  acicular,  also  broad  and  tabular.  Crystals  occur 
superimposed,  and  either  single  Of  in  drmea;  more  tn- 
quently  colaowarly  and  acopifennlji  or  promiseuonalf 
^(>g'^g"ic<l>  Esiemallf,  k  ahemates  from  specular 
splendent  to  glistening.  Internally,  it  alternates  from 
shilling  to  glistening,  and  the  lustre  is  adamantine,  sonic- 
timcs  iiichniiig  to  aemimclallic,  sometimes  to  resinuus. 
Fracture  is  small  conchuidal,  which  sometimes  passes 
into  uneven  and  splintery.  Fragments  are  indeterminate 
angular,  and  ratber  sharp-edged.  Alternates  from 
translucent  to  transparent;  and  it  refracta  doable  Inn 
high  degree.  Brittle,  and  very  eaaily  frangible. 

l<»dhiU». 

CmtCirtttflll  Parte.— -Oxide  of  lead  82 
Carbonic  acid  16 
-   Water  2—100 

Klaftroth,  Ucit.  b.  iii.  a.  168. 

(Uumifl  Charaettn^lt  h  insoluble  in  water.  It 
diaaolvea  with  efferveaeenee  in  muriatic  and  nitric  acids. 
Before  the  blowpipe  it  decrepitates,  becomes  yellow, 
Ihcn  red,  and  is  soon  reduced  to  a  metallic  ;.;lobulr 

(icogno»tic  Situation. — It  occurs  in  veins,  and  some- 
times also  in  beds,  in  gneiss,  mica-slate,  clay-slate,  folia- 
ted granular  limesioney»grey-wacfce,  grey-wackcslatc, 
and  secondary  limestone. 

Ongn^Ak  AfvoffMi.— It  ocenra  et  L<eadhills  in 
'Lanarkabire,  in  veins  that  traverse  transition  rocks, 
in  which  it  is  associated  with  galena  or  lead-glance^ 
earthy  white  lead-spar,  green  lead-spar,  lead-vitriol  or 
sulphai  of  lead,  sparry  iron,  iron-pyriies,  brown  hema- 
tite, calamine,  and  blue  copper ;  and  the  vein-stones  are 
quartz,  lamellar  heavy-spar,  calcareous-spar,  brown- 
apar,  and  mouotain^ork.  It  ia  found  also  with  gidenn 
er  lead-glance  at  Alkmbend  and  Teesdale  In  Onrkam 
with  the  same  ore  at  Alaton  in  Ctimberiandi  and  Sinil«- 
back^  in  Shropshire.  • 

SnooHD  SirM*Eoiss. 

Bi-AOK  Lms'  S«iMi»  JbawseM.  Sdnrara  Blaiersi 

ffirmcr. 

'Mintmal  QiKiraet«n.—h%  colour  is  greyish-black,  of 

diifercnt  degrees  of  intensity,  which  sometimes  passes 
into  ash-grey.  Occurs  massive,  disseminated,  corroded, 
cellular,  and  «r  I  '  th  crystalliaed,  in  small  and  very 
small  six-aided  prisms.  The  suriace  of  the  crystals  is 
sometimes  dmsy,  sometimes  smooth,  and  aometimes 
longitudinally  streaked.  Externally  it  is  generally 
splendeifti  and  tometimee  ehiinog.  Internally  it  is  only 
shining,  sometimes  passing  into  glntening,  and  the  lus- 
tre is  metallo-adamaniine.  The  fracture  is  small-grained 
uneven,  which  sometimes  passes  into  imperfect  con- 
choidal.  Alternates  from  tranaluceot  to  opaque.  Its 
streak  ia  whitish-grcf.  In  ether  elnmicters  agteea  vith. 
the  preceding. 

€htuai¥€lU  P«rM.<— Oxide  of  lead  » 
Carbouc  acid         IS  - 
Cerbeo 

Ua^amtf  Omith  Zn.  Cliem.  Antf. 
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Geognottic  &Vualfeii.— It  generally  occurs  in  the  up- 
per part  of  veins,  associated  with  white  lead-spar,  and 
galena  or  leatl-j^lunce. 

Geographic  8itiuuian.—l\.  occurs  at  LeadbilU  i  at  Fair 
Hill  end  Flow  Edge,  Dttrham. 

TSIKP  SvBtPSOIKi. 

EAmTHT  Iaab-Spa)i»  AflMfOH.  Bleierde,  Wtrntr. 

Tliis  subspecies  is  divided  into  two  kinds,  viz.  Ir.  lu. 
rated  earthy  Icad-spitt,  auU  I  rinble  earthy  lead-spar. 

Firtt  Kind. 

bsvRATBP  EuLTHT  LdE*D«SpAat  JmuoH*  VerK&rtete. 

Bk-icrdc,  Werner. 

External  Characters. — Us  most  frequent  colours  are 
giwy,  from  which  it  passes  on  the  cme  side  into  yelloVt 
on  the  other  into  brown,  it  occurs  also  «moke«greft 
bluish-greft  vid  light*browidsb  red.  It  oecort  maBSiTC. 
Intetnaliy  it  is  ^Uaimering,  inclining  to  glistening ;  and 
the  lustre  is  resinous*.  The  fracture  is  small  and  fine 
gialncd  uneven,  wIiilIi  pas-jCs  on  the  oi  il  i  j  tine 
spliiitciy,  on  the-  other  into  eariUy.  The  tragiiicnis  arc 
indeterminate  angular,  and  blunt-edged.  Is  ususlly 
opaque}  or  extremely  faintly  tratislucent  on  tbe  edges. 
It  yields  e  brown-coloured  streak. 

Ckemkal  Charactert.—li  is  very  easily  reduced  before 
the  blowpipe;  efierveices  with  acids,  and  becomes 
bUck  wkb  tttlphttict  of  einmniiii. 

Tsmowitx. 

OiM«».  Perte.— Oxide  ofl  cad  .       .  66.00 

Carbonic  acid     .      .  .13.00 
Weier    .    *     .     .  2.2s 
Silice        ....  10.50' 
AlumiiM        ...  4.Ti 
Iroo  and  exide  of  manganeee  S.S$ 

97.75 

Johfi,  Chem.  Unl.  b.  il.  s.  339. 
OeognoKtic  Siiuaiton.— Tbe  yellow-coloured  varieties 
occur  in  a  bed  in  primiltve  limestone  in  tbe  Bannati 
tbe  grey- coloured  wktie*  occur  tometimee  in  veins, 
■ometimes  in  bedii  and  cither  in  tnunition  «r  Mcondsrjr 
rocks. 

Geografthic  Situation. — It  is  found  in  tli-j  lead  veins 
of  Waiilockbcad  and  Leadhills;  also  at  Grass&ekl  Mine 
neer  Neoilwad  in  Dnrhem,  and  io  Oerbyabire. 

AreaiHf  JDed. 

IlniABts  Bartkt  LtvAo-SpAii.yoffifcoR.  Zerreiblidie 

Bleierde,  Werner. 

BxUmal  CJ|ararr<rr«.— Its  colours  ere  ycUowisb>grey 
and  strawyeuew,  whicb  aometinies  approaches  to  sul- 
phur-yellow end  lemon^ellow.  It  occurs  massive,  dis- 
aeniinatcd,  and  in  crusts.  It  i.t  composed  of  dull  dusty 
particles,  whicli  arc  feebly  cohering,  boils  leebiy.  It 
its  nu  a((rc.  and  rough  to  the  feel.    It  is  heavy. 

Geognottic  Huuation — Ii  occurs  on  tbe  surface,  or  in 
(ho  hollows  of  other  minerals,  and  is  neiially  accompa- 
nied « itn  salens  or  laad.glance  and  lead-spsrs. 

GeognifMc  anHtffM— It  is  fbnnd  at  Wanlockhead 
and  Ltacihills;  Zeilerfeld  in  tbe  Harts. 

3.  IluoMBOinat,  LnAn'Srin,  JiiMrtan..-aiboBboe- 
dfieclMi  filei  Baiyt,  ilMt. 

*  TUshutre  is  aceidenUl.  aiid  oppc&rs  to  be  o« 


Di-rhonboid  UP  4?',  8!*  46'.  Clcavac^c  in  the 
direction  of  the  faces  of  the  rhomboid,  aud  io  the  direc- 
tion of  tlie  lateral  faces  of  the  six-sided  prism.  Hinl- 
nesa~3.3,  4.0.  Specific  Gravity  ^  6.9~7 .3. 

This  species  contains  two  aobapecies,  vis.  Green 
lead'sper  and  Brown  lead -spar. 

First  Suospkciks. 

Ghken  LE\Li-Sf>AU,yaaif«OR.— Griin  Bieierz,  Werner. 
Ploiiib  (;;iu5pliaie,  Jfauy. 

External  Lhttracter».—.\\.%  colours  are  greeo,  yeliOW,' 
and  white.  It  seldom  occurs  raasaiTe,  sometimes  sta- 
lactitic»  reoiibmi,  and  botryoidal»  aometimes  in  distinct 
concretiaos,  which  are  granular  or  prismstic;  but  most 
t  rrnr  inly  crystallized.  The  following  are  the  secoit- 
dary  torms:  1.  Equiangular  six-sided  prism.  3.  Six- 
sided  prism,  truncated  on  all  the  lateral  edges,  thiu 
forming  a  twelve-sided  prism.  3.  Six«sidcd  prism,  flat* 
If  eesminated  on  the  extremities  with  sis  pUciee,  wfaidi 
are  set  on  the  lateral  ptanes.  The  crystals  arc  smallj 
and  very  small,  seldom  ndddle-sized ;  they  are  super- 
imposed, ill  c'l  or  scslarwise,  or  rose-like  aggrega- 
ted. SonietHni,;.  Uicy  form  vcivcty  or  moss-like  drusjr 
crusts.  Externally  it  is  smooth  and  shining,  or  splen- 
dent; internally  glistening,  and  tbe  lustre  is  resinous. 
The  fracture  is  small  grained  uneren,  peaaing  on  the 
one  band  into  splintery,  on  tbe  other  into  conchoidal. 
Tbe  fragments  sre  indeteminate  angular,  and  blunt- 
edged,  more  or  less  translucent,  seldom  nearly 
transparciii,  Mid  is  somclimes  only  translucent  on  tiie 
odgts.    It  is  brittle,  and  easily  frangible. 

Chemical  Charactert. — It  dissolves  in  acids  without 
effemscence. 

Wtotrrkhtsd. 
Cmm.  ^erf«.-.4>side  of  leed  80.00 
Phosphoric  acid  18.00 

Muriatic  acid  1.63 
Oxide  of  iron  a  trace — 99.96. 

Gecgncitic  Situation.— 'li  occurs  in  veins  and  beds  in* 
prinutivc,  transition,  and  secondary  rocks. 

Geografihie  SiXttationj~~h  occttfs  ataof  vilb  galenn 
or  lead  glance,  and  other  ores  of  lead,  st  Titmdhifls  and  " 
Wanlockhead.   In  England,  it  is  met  with  at  Alston  in 
Cumberind,  Aaenbead,  Grasshill,  and  Teesdaie,  in 
Dnrinin,  and  Nitldallale  in  YorktUre. 

Second  Sub&fkcies. 

Bnoww  LsAn-S»An,  lanuton,  Breun  Bleicrs,  Wtnur,  - 
Plomb  phospb>«(.  JGnty. 

Rxttmal  Charactert. — Colour  clove-brown,  of  dif- 
ferem  degrees  of  intensity,  rarely  approachinp  to  liver- 
brown,  sometimes  so  pale  that  it  inclines  to  wiiitc.  Oc- 
curs massive,  also  in  distinct  concretions,  which  are 
thift  prismatic,  and  curved  lamellar;  and  crystallized  in 
the  following  ficores :  1  Equiangular  lix-sided  prisni, 
which  is  sometimes  bulging.  3.  Sis.rided  prism,  con« 
verging  towards  both  ends,  and  thus  incliniii(j  V)  tlic 
pyramidal  form.  3.  Acute  double  three-sided  pyramid, 
in  which  the  lateral  phones  ol  the  one  are  set  on  the  la- 
teral planes  of  the  other,  and  in  which  the  common  basis 
is  sometimes  more  or  less  deeply  truncated.  The  crys- 
tals are  middle  siaed  and  small,  sometimes  short  and 
ecieular«  singly  imbedded,  or  scnpitormly  or  globularly 

fBg'^g»'*d-  Surface  of  the  crystals  is  sometimes  black- 
ish or  yellowish  brown,  and  rough.    loternally  it  is 

ng  to  intcnaiied  whits  lead-ore  or  Icad-vitiiol. 
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glistening,  and  the  lust  e  resinous.  Fracture  small  and 
fine-grained  uneven,  aii^  buineiimLS  passes  into  small 
splintery.  Fi-agtnenis  indeterminate  angu'.;>'.  I  tcbly 
traoslucent,  or  trantluccot  oa  the  edges.  The  streak 
H  f  leylih-white.  Ratlier  brittle}  and  etMlf  ftanglUe. 

.  Conttitueni  foMt^Oxidc  of  lead  78.58 

Phosphoric  acid  19.73 
Muriatic  acid  1.65 — 99.9,6 
Kla/tnth,  Htit.  b.  iii.  s.  157. 

Geognettic  fUtuatuau-rlx.  occurs  in  veins  tbat  trarer«e 
(neiss,  clay-shtc,  and  potpbfry..  The  veiiu  geoenllf 
eoDUit)  lead  and  silver  oree,  alto  native  «iivcr(  iron  tod 
copper  pyrites,  malacitite;  blende,  ochry  ironstone,  bee- 
vy-spar,  and  quart/. 

Geografihlc  Situation.— Eitro/ie.  It  is  found  at  Mics 
in  D  luiiJia;  near  Schcmnitz  in  Hungary;  Saska  in 
(be  lianoal  i  Zschoppau  in  Saxony ;  Huetgoijt  and  Poul- 
laouen  in  Lower  Brittanj.  <  ' 

Jmerka^t-HSmafm  in  MesicOi  . 

S.  PnisMA-no  LBAn-Si>AR,or>BBi»LiAi»*SrAKy— A- 
meaon. — Prtsmatisc her  l'An-n::ry\,  Mok*.  Roth-Blden, 
Werner.    Plotnb  chromaic,  ilauy. 

Prism  ut<known.  Cleavage  in  the  direction  of  a  rect- 
angular prism.  Hardness~8.5.  Sp.  gr.rr  6.0,>--6.1. 
'  External  C/iaraetert.'^CtivW  byacintb^red,  more  or 
leas  deep  or  pale. '  Seldom  occurs  massive^  generally  in 
flake* ;  and  crystallized  in  the  foHowinf*  ftgweti 

1  l  .  mg  slightly  oblique  four-sided  prism.  3.  Prism 
acutely  and  ol)li(i\icly  bevelled  On  the  extremities,  the 
bcvrlliiig  planes  set  rn  llic  hin  rul  edges.  3.  Priam  acu- 
minated with  four  planes,  wiiich  are  set  on  the  lateral 
plane*. 

ClTStala  .generally  small,  thin,  and  alwaya  attperim- 
posed.'  Lateral  planea  fbrined  bf  tiefehncM  longitudi- 
nally streaked,  the  other  planes  smooth^  shining  or 
splertient.  Internally  shining  or  splendent,  and  the 
I'j^i  L  adamantine.  Fracture  small-grained  uneven, 
sometimes  passing  into  imperfect  and  small  conchoidal. 
Fragments  indeterminate  angular,  and  rather  sharp- 
edged.  More  otr  leaa  translucent.  Gives  a  atreaki  of  a 
jellow  intermediate  between  leinon-yellow  and  grange* 
yellow.    Almost  seciile,  and  easily  frangible. 

Chemtcat  Charmtert. — Before  the  blo«  pipe  it  crackles 
and  melts  into  a  grey  slag.  With  borax  il  I*  parllf 
reduced.   It  does  net  effervesce  with  acid. 

Ce»*ltfiira<  Per«t.-^iiid|»  ofLewl,  69.M 

Chromic  Acid,  36.40 — 100  ^5 
.  ^  VauqueUny  Joum.  des  Mines,  n.  j4.  1^7. 

Qng^tic  and  Geografthie  SUuatUtnt. — It  occurs  in 
^os  in  goeias,  in  the  gold  nines  of  Bereaofiikt  io  the 
UraMan  mountains.   In  these  mine*,  Vk  is  MMcbted 

vrtlh  brown  iron-ore,  cubes  of  iron-p7rit*HBitiv*  gold, 
green  lead-spar,  galena,  and  quartz. 

U*e.—\a  Russia,  a  very  beautiful  and  costly  orange- 
yellow  <»loift  u  prepared  from  it,  and  which  is  used  bf 
painters. 

4k  Ptramibal  Lbao  Spak,  or  Yellow  LBAi>-SrA«» 

Jii>M''*on.'~-Pyraiiaidal  Blei-Baryt,  Moh:  Gelb  Bleierz, 
Werner,    Plomb  mol}    I  k  .  HaHy. 

Pyraroid^9'>  40* ;  131°  45'.  Cleavage  in  the  direc- 
tion of  the  faces  ol  the  pyramid, or  in  the  direction  of  the 
terifunal  fiicea  of  a  rectangular  four-eidcd  prism.  Hard- 
MiiSS*  Sfk  gr.S&Si  8.8. 

Sifttrmt  OlflnMlm^Moet  frfquwi  colour  mtx- 


yellow.  Occurs  massive,  in  crustit  cellttiar;  and  crya« 
tallixed  in  tlie  follow  ing  figures  : 

I.  The  pyianini  iruiiratcl  on  the  atvgles  and  sum- 
mits. 2.  The  pyramid  so  deeply  truncated  in  all  the 
anglea,  MmI  on  the  common  base,  that  the  original  faces 
diwppeti^  when  (|)«re  ia  Ibrmed  a  regular  eight-aided 
table,  wluch  is  sonetimea  so  thick  as  to  appear  as  an 
eight-sided  prism.  Sometimc"=i  four  of  the  terminal 
edges  arc  iruivcatcd,  when  a  tvvclve.^-,)[i!j(l  t.il  Ic  ja  iorm- 
ed.  3.  Pyramid  deeply  truncated  on  the  Hummits,  and 
on  the  common  base,  and  the  angles  of  the  common  base 
bevelled,  which  gives  rise  to  the  rectangular  four>alded 
'4able,.beTeUed  on  the  terminal  edge*.  4.  PftfaM  tru^ 
cated  olf  tbd  hUral  edges^  which  gives  rise  to  the  double 
eighi-sitled  pyramid.  When  thi*  figure  is  deeply  trun- 
cated on  the  summits,  there  is  formed,  5.  A  regular 
eig'r--i  kri  i  iMe,  bevelled  on  the  terminal  planes. 

fables  usually  broad  and  thin,  altcntate  from  small  to 
Wff^g^U  but  are  seldom  middle-sized.  Frequentlv 
intBTietft  each  other,  and  are  often  cloself  aggregated. 
Esteifially  generally  splendent  or  shining;  internally 
shining  or  glistening,  and  the  l  istrf:  rein  j  inclining 
to  adainaniinc.  Fracture  small  and  iliji  i^raiued  usicven, 
or  small  conchoidal.  Fragments  indeterminate  angulai , 
and  rather  sharp-edged.  Generally  traii&lucont,  or  odIj 
translucent  on  the  edges;  some  rare  cryvtah  arc  semi- 
transparent.   Rather  bdttie,  and  eaailj  frangible. 

'CAeiMicjrf  Ckarietm^tt  decrepitates  befwe  the  blow- 
pipe, and  then  melts  into  a  daik  greyish-coloured  mnis, 
in  which  the  globules  of  reduced  lead  arc  dispersed. 

CMlbMiif  i'cr«».'--Oxlde  of  Lead,  58.40 
-Moljrbdic  Actd»  S8.00 
'  Oxide  of  Iron,  S.OB 

•  '  .  Silica  0.38 — 96.66 

HateAett,  Phil.  Trans,  for  179A. 

Geogntttk  and  GeografiAk  flttttttime^tt  occurs  at 
Bleiberg  in.Carinthia,  in  a  compact  limestone  ;  also  in 
the  Maokeriz,  near  Brixlegg  in  the  Tyrol ;  at  Annaberg 
in  Austria,  aTi  l  Rczbanya  in  Transylvania. 

5.  TrI-PR  ISMATIC  L&.lI>-!Si'Aa,or  SULPHATB  of  J.EAD, 

Jameton. — Tri-prismatischer  Dlei  Baryt,  JMUbr  Vk^iol 
Bleierz,  WVr«<rr.    Plomb  Sulphate, //auy. 

The  vertical  prism^l2o''}  horizontal  prism  in  the 
direetiotf  of  the  longer  diagoaal=70*  31';  and  in  the 
amaller  1(M*  99'.  Cleavage  ia  the  same.  Hardness^: 

S.O.  sp.  gr.~6.j. 

External  C/iuracftT*,— Colours  yellowish  and  greyish- 
white,  occasionally  stained  palc-yellowish,  from  brovn 
iroQ-ochre.  Occurs  massive,  disseminated,  and  in  an- 
gulo  granular  distinct  concretions,  but  most  frequenllf 
ciysMUiBed.  The  {bUowiog  are  the  ^iacipal  ciyskalli- 
zation* : 

1,  0!>liqtic  four  sided  prism,  acutely  bevelled  on  the 
extremities,  and  the  bevelling  planes  set  on  liie  acuter 
lateral  edges.  3.  Broad  rectangular  four- sided  pyramid. 

Crystals  small,  and  very  small,  seldom  middle-sized  j 
and  occur  in  druses,  or  superimposed.  Eztemslly  spleo* 
dent  and  shining ;  intemallf  sbiningi  and  the  lustre  ada- 
mantine. Fracture  small  conchoidal.  Fragments  inde- 
terminate unguhr,  and  rather  blunt-cdgcd.  Alternates 
from  transparent  to  tiaititiuccnt.  Streak  white.  Rather 
brittle,  and  easily  frangible. 

CAenicfl/  CAorac/era^It  decrepitates  before  the  blow-  « 
pipe,  then  iiielia»  «&d  ia  bom  reduced  to  tli«  mciallic 
stale. 
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WanlockheMli 
CftutUuent  Porrt*— Oxide  of  Lea  J,  70.50 
Sulphuric  Acid,  S5.75 
Water  of  Crystalli- 

saHMt  2.25—984) 

A'lafirdh,  Beit.  b.  iii.  s.  164.  and  166. 

Qtognottic  and  Ccograjihic  SUuationt. — It  occurs  in 
TCim  along  with  galena  and  letd-glance,  and  diHcrent 
spars  of  lead,  at  Wankwkhead  in  DumfrieMbira,  and 
Lead  Hills  in  Lanarkshire;  at  Pary'a  MUte  to  Angleaeri 
and  Penzance  in  r  i  r « ill  fir  t he  Continent,  U  ia net 
with  at  Zellerfeltl  in  ihc  Uariz,  and  in  the  Weatarwald 


•Corneous  Lrvn  (a)  Jameion. — Hornblei,  IVerner. 

External  Character^ — Colours  greyish-white,  and 
yellowish-grey,  passing  into  pale  wine-yellow.  Occurs 
eryatalUsed  in  oblique  fouMided  prisms.  Internally 
aplendent,  and  Ivstre  adamantine.  Has  a  threerold 
cleavage,  the  cleava^^cs  parallel  to  the  plane*  on9e  fotir* 
sided  prism.  Fracture  cotichoidal.  More  or  less  ImM- 
parent.  Is  soft  ;  rallter  ioftcr  than  white  lead-spar.  Is 
aectile,  and  easily  frangible.  Specific  graviiy,  0.065, 
Chtnevlx. 

Chemkal  C/uracfmwOn  exposure  to  the  blow-pipe 
or  charcoal,  it  melta  Into  an  orange-coloured  globule, 
and  appears  reticular  externally,  and  of  a  wbite  colour 
when  solid;  when  again  melted  it  becoOiaa  wUlO}  and 
on  increase  ofnlie  heat  the  acid  flieaoff,aad  minute  b1o> 
bules  of  lead  remaio  behind. 

CbMarimrafi^ir^t/— OiideoTI^d,  6S.S 

Muriatic  Aoid,  8.9 
Carbonic  Acid,  8.0~100.0 
Klafiroth,  Beit.  b.  tii,  a.. 1 44. 

Oeegr^dUe  auuation. — £un^e«— In  Cmmlord  Level 
near  Matlock  in  Derbyshire ;  and  at  Haiiabaden,  near 

Batl'vcilcr  In  Germany. 

America,— In  the  neighbourhood  of  Southampton  in 
the  UniMd  Siatea. 

•Arsemate  of  r.v.\o,  Jameion. — Bl^^iSl'iihe,  Hautmann. 

"Shis  species  h  (liTided  into  three  aubapeciea,  via. 
Reidforfn  arseniate  of  l>ead.  Filaraemraa  aneoiate  «f 
Lead)  and  Earthjr  araentaie  of  Lead* 

Fjbbt  avBarxonfc 


HF.NlFORKAKasMUTB  Q9  I.B*I>|< 

ffautmann. 

External  Charactert. — Colours  on  the  fresh  fracture 
reddish-brown  and  browiii«h>red  {  eatemaUj  ocbre* 
yellow,  and  atraw-yellow.  Ocetira  renifbmi  and  tabe- 

roac;  also  in  curvc  l  hmellar  concretions.  Internally 
shining  and  resiuou:^.  Fracture  conchoidal,  sometimes 
inclining  to  even  and  uneven.  Opaqno.  Soft aod  brittle. 
Spr' ific  v;ravity  3.<m.  Kartten. 

C/umicai  Character: — It  is  insoluble  to  water.  Bo- 
fore  the  blowpipe  on  charcoal  it  givea  out  araenical  va* 
pours,  and  ia  more  or  leaa  perlecuy  reduced  It  cokmra 
f  lass  of  borax  lemon-yellow 

CeiMittumr  Par/«.~.Oxide  of  Lead,       35  00 
Aroenic  Acid,  9C.00 


Water, 

Oxide  of  Iron, 
Silver,  . 
Silica, 
Alumina, 


lo.OO 
14.00 
l.!5 

7.O0 

2.00 — 95.15 


in  Beob.  u.  Endeck.  de  Beri.  Gea.  Naif,  Fr. 

8.  St4. 

Geografihie  Situation. — It  has  been  hitherto  found  only 
to  one  mioe,  near  Nertachinakjr  in  Hiberia. 

Sseoai)  SvameiBB. 

I'l  I.  A  M  KNToua  AsaBBiATB  or  tsao,  Jamentt^^tac'k- 

enerz,  Kartten. 

Mxtimal  Charactert. — ColoulV  ^een  and  yellow. 
Ocenra  nataire,  ia  eranular  concretiona,  and  either 
small  acienlar  aic<aidod  prisma,  which  are  eolfccted-into 

flakes,  or  in  very  delicate  capillary  silky  fibres,  whirh 
arc  transparent,  sli^»luiy  flexible,  and  easily  frangible. 
Spccifii  (jravi'.y  5.0,  6  4. 

ConttUuent  Partt  Uxide  of  Lead,  69.76 

Arsenic  Add,  ac.()4 
Morialic  Acid,       1.58  Oregor. 
Geogra/iMe  SUaaUir^-^lt  occvn  in  tlie  mine  of  Ha«I* 
Unity  in  Gwennap  in  Cornwall;  at  St.  Prix,  iu  the  De* 
p&rlment  of  the  Soane  and  Loire  in  Fraoce> 

EakTrt  AftSBiiiAi«  o»  isAB,  /«Reeen.'-.£rdife 
Blelbmtbe,  MmiMngp*. 

External  Charactert. — ^Colour   y4lo«C.     Occura  Jo 

crusts.    Fracture  earthy.  Friable. 

Gco^noitic  and  Orc^rajthk  Si.'ua.'hr.t. — It  orcurs  along 

with  filamentous  atseniate  of  lead  at  St.  Piix;  and  also 
nea^  St.  Otaana. 

•Xviivr  'iT-.-ivM,  Or  NATIVE  red  oxihe  or  ir\n, 
Jameson. — Naiutiiche  Meiuungc,  Hoth  Uleio.xytl,  llaua- 
eac  n  n . 

Eiiernal  Charactert. -^^Q\wxr  icarlei-red.  Occura 
maK!>ivc,  amorphous,  and  pulverulent  ^  bat  when  exB« 
BBtned  by  the  lena,  eabibitaa  ery«talUoe  alRuAure^Jlik* 
that  of  f^alena,  on  whieb  it  generally  rests. 

Chciinca!  Charactert.— ^'Q^foTK  the  blowjiipr"  nil  char- 
coal, it  is  fii  &t  converted  into  litharge,  and  il.ci;  mio  me- 
tallic lead. 

Gcof^noslic  and  Grojfra/ihie  Situatioun. — It  is  found  in 
Grassington  Moor, Craven;  flr.vsshill  Clupel,  Wierdale, 
Yorkshire.  On  the  CpMioeDt  it  is  found  in  the  mine  of 
Hausbaden,  near  BadeawdJcr,  qq  galena,  and  anociilBd 
with<{uarts. 

.   ,  Oftii^B  tA:^ERATE:.t  .     •  " 

No  metallic  lustre.  Streak  eelomieei:  Seefile.  Clcav- 
•Re  ia  oeitkcr  diatincilf^axiifanRftile  nor  priamatoidal. 
Hardneae  ranges  iW>m  i  to  %.  Specific  gravity  from  4  to  8i. 

Genus  L— CORNEOUS  SILVER. 

Three  axes.  Cleavage  iovtaible.  UardneasEZLO^ 
34).  Spec.  gnvs«.ft. 


la)  The  ininer;LL<i  marked  '  are  not  yet  included  in  the  Genet  Lead4par,aa  their  ditfaeMn  have  Bol been  completely  ascertained, 
f  JSinii^  fttm  lb«  Oteek  woid«t«4  *«n%  given  to  it  eoaecoi^ 
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This  genus  contains  one  speeiesi  viz.  Hexabednd 
Corneous  Silver.    •  Earthy  Comeoas  Silver. 

I.  Hexahbdral  Corkeous  Silver,  Jameson. — 
Hexedrischrs  Perl  Kerat,  Moht.  Homerz,  Werner. 
Argent  nnuriati,  Hauy. 

TcunUr.  Clearagc  not  visible.  Malleable. 

XMtrnal  dorwrerv^MMt  ft«q««Dt  colour  pe*rl- 
grey,  from  which  U  passes  on  the  om  tide  into  blue,  on 
the  other  white,  and  further  into  I«e1t>green.  On  ex* 
nosure  to  li(;ht,  it  becomes  brownish.  Occurs  mass!  vc 
in  prismatic  and  granular  concretions,  in  thick  flakes, 
disseminated,  in  eps^-shapcd  pieces,  hollow  in  the  cen- 
tMf  ■nd  the  hollows  lined  with  crystals.  The  crystals 
■re  tlM  fallowing  : 

1.  Cube.  S.  Octahedno.  3.  RlMnnboidal  dod«ca- 
tivdniii. 

Crystals  small  and  very  small,  occasionally  ag|:;reg^a' 
ted  in  rows,  or  in  a  scalar-like  form.  External  surface 
smooth,  sometimes  marked  wiili  little  hollows.  Extcr- 
BAlly  shining,  but  becomes  gradually  duller  on  expo, 
■nre;  Internally  intermediate  between  aliinias«nd  ^tis- 
tMliWt  sod  Uia  lustre  resinous.  Fraclure  concbotdali 
■ometiiDet  inclines  to  nrthy.  Frai^mentsindeterminete 
angular  and  blunt-edged.  Translucent,  or  only  feebly 
translucent  on  the  edges.  Retains  its  colour,  and  be- 
comes more  shining  in  tke  atreek»  It  mllcebiki.  Plexi* 
ble,  but  not  elastic. 

Otndcat  demcfm.— It  b  IbdMe  in  the  Bairn  or  t 
candle. 

ConttUttent  Fartt, — Silver,  .  67.75 

Muriatic  Add{|  14.7S 
OKygeoi  •  Mi 
OxMeorifOBf  COO 
Alumina,  .  i.7S 
Sulphuric  Acid,  0.SS—97.3S 
Ktafiratht  Beit.  b.  iv.  a.  13. 

Geogna^  9Uuation^—\\.  occur*  in  ^Ivcr  veiDii  and 
generally  In  tbcir  upper  part.  These  veins  travenc 

^eiss,  mica-slate,  clay-slate,  grey-wacke,  porphyry,  and 
limestone,  and  contain,  besides  the  corneous  silver,  vari' 
ens  ores. 

Geografihie  SUuation.'^Eun>fie,—Al  HueUMexico  in 
Cornwall. 

.ttfflK-— 4n  Siberia,  it  occurs  along  with  native  gold. 

JnuHttu^Thin  mineral,  which  ia  so  seldom  finmd 
in  Europe,  is  very  abundant  in  the  mines  of  Catoree^ 
FrcuuUoi  and  the  Cerro  Pedro,  near  the  town  of 
Sea  Lola  Potoil. 

EUtTKl  COBIiSOOl  S|LVXft.O|lK  (t)»  /a«Mo».«-Er- 
diges  lloroerE,  Xantm. 

External  Charactert — It.'frnallf  tbO  COlour  is  pale 
mounuin-green,  incliniuK  to  greyish-white;  externally 
it  has  a  bluish-^^rcy  tarnish.  Occurs  in  thick  crusts, 
lotemally  dull.  I  riiciurc  coarse  and  fine  earthy.  Frag* 

  Sire& 


blunt  iinguiar.   Very  soft,  alrooel  finable, 
tblidng  and  rcainous.   Scciile.  Hwtf. 
CoHttUutnt  Fmtj^SUver,    .   .  .  94,44 
Muriatic  Acid,  .  9M 
Alumina,  with  a 
trace  of  copper,  67.08 — lOO.OO 
Kiaiirotht  Beit.  b.  i.  a.  137. 
G«efne»tfp  eni  Qt^r^uoe  4liniaifBae«*It  ia  Ibimd 


.<t) 


lebca 


VM.X1II.  PabtII. 


in  veins  that  tufena  tramitioD  rocks  at  Aiidf«aili«rf 

in  the  Harts. 

Ganua  II  CORNEOUS  MERCURY. 

Pearl  Kerate,  Mottt. 

One  axis.  Cleaving  very  indistinct.  Hardnes,:^ 
1.0,  2.0.    Sp.  gr.  n 

This  genus  contains  one  species,  viz.  Pyramidal  Cor* 
neous  Mercui^. 

1.  PvRAMiDAi.  CoBMSous  Msaoveii  Jmmnmi^^f- 
ramidales  Pearl  Kerate,  ilibAt.  Qaecktrflber  Homers, 
Wemtr.   Mercure  muriati,  IkSttf. 

Pyramid  unknown.  Cleavage  indistinct  axifrangiblc, 
aectile. 

External  Characters. — Colour  grey.  Occurs  very 
rarely  massive,  almost  ulwuys  in  small  vesicles  crystal* 
lized  in  the  inteiior.    The  crystals  are  the  foltowiog  t 

1.  Rectangular  four-sided  prism,  acainiaaied  on  the 
extremities  with  four  planes,  whkJi  are  set  on  the  la< 
teral  plattes.  S.  Rectangular  fintrw4ided  prism,  acumi* 
nated  with  four  planes,  which  are  set  on  the  lateral 
edges.    3.  Double  four-sided  pyramid. 

Crystals  always  so  niinvi'i-  \x  is  with  difficulty  their 
forms  can  be  determined.  External  surface  sometimes 
anootb,  sometimes  drusy,  and  in  general  shining  and 
adammitiiie.  Inlemalljr  shining,  with  an  adamantine 
ioitre.  Has  a  single  cleavage,  which  appears  to  be 
parallel  with  the  terminal  planea  of  the  prism.  Faintly 
translucent,  or  only  ti-anslucent  on  the  edges.  Sectile, 
3[iri  cr.sily  frangilik: 

Chemical  Charactert, — It  is  totally  volatilized  before 
the  Mowpipe,  and  emits  a  garlic  smell,  ix  is  solublo 
In  mterp  and  the  aolatkm  mixed  with  lime-water  gives 
an  orange-coloiired  precipitate. 

GMMllNMItfParf*.— Oxi'le  of  Mprrnry,  76.00 
Muriatic  .\cid,  16.40 

Svlpbiiric  Aeidf     7  60 — 100.00 

Geognottic  Situation.— -In  the  quicksilver  mines  of  the 
Palatinate,  and  Ouichy  of  Ocuz  Fonts. 

Gtografihk  MweiiMi.— It  occurs  In  Bohemia»  I>eax 
Poms,  Pslsttnete,  Upper  Hnaia }  ami  at  Afanaden  in 
Spain. 

Order  iV.— MALACHITE. 

No  metallic  lustre.  Streak  blee,  greenf  brown.  ,  If 
white,  the  specific  gravity  is  9.9  and  len.   Ctrfour  not 

inclining  to  yellow.  Cleavage  is  neither  distinctly  axi- 
frangible  nor  prismatoidal.  Hardness  ranges  from  3  to 
5.  If  the  streak  is  brown,  the  hardness  is  less  than  3.5. 
Specific  gravity  ranges  from  3  to  4.6. }  if  it  is  less  than 
3.3,  the  hardness  is  below  3. 

This  Order  cooiaioa  four  Geoers,  viz.  1.  Copper* 
'Green,  S.  MalscbitC}  3.  OtivenitCi  and,  4.  Emerald* 
Copper. 

Obvvs  I^OPPER  OREEN. 

Tratiben  Malachit,  Molts. 

Reniform  1  botryoidai.  Streak  white.  Hardness  ZS. 
S4>.— ,90.  Sp;.  gravityM9j0i,_t.S. 


■Bdbenoe  it  la  plseedheddeii,bBtiietasava<(a^ 
9Y 
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This  gcnui  GODtuM  oiw  Sp«ci«St       Coaacp  Cop- 

jjer-Grcen, 

1.  Common  Coptbr-Grrkn,  or  Chrtsocolla. — 
Jameaon. — UaUiallteTBr  Timubm  Mal«ciiitt  JlifoA*.— 

Knpfcrgriin,  Wemer. 
No  cleavage. 

This  species  is  divided  into  three  subspecies,  vis. 
I.  Conchoids]  Coppcv-Gieen,  2.  Earlhy  Iron-shot  Cof* 
p«r<Greeiii  3.  Slaggy  Iron-shot  Copper-greeo. 

First  Subspecies. 
CoMCBOiUAL  CoppKR-GaBRN|yamMOw.— Kupfergriin, 
Werner. 

External  CAoracrei**.— Principal  colour  grrcn.  Oc- 
curs massive,  disseminated,  and  coating  or  tnciusting 
Kiklachit^  loiMUaM  huU  nmifbrm,  «Dd  ttnaU  boiryoid- 
•1.  iDtemally  AiBiagi  p«MiDg  into  glistening ;  lustre 
resinous.  Fracture  small  conchoidal.  Fragments  iQ> 
determinate  angular,  and  more  or  lesa  sharp-edged.  It 
nltcrnatcii  from  translucent  to  translucent  on  the  cd^cs. 
Colour  not  changed  in  the  atreak.  Easily  frangible,  and 
TKther  brittle. 

Chcmkat  Character».-^Kian  the  bio«pipe>  it  becomes 
fint  Uacki  then  brovn,  but  it  infuibie. 

OnudMwM  P&rt*' — Copper,  .   .    .  40.00 
OxyRcn,  .    .    .  10.00 
Cai  bonic  Acid,  .  7.00 
\Vatcr,    .    .    .  17.00 
Silica,.    .    .    .  36.00—00.100 
KiaprMht  Beit,  b.  i.  «■  36. 
^MgnotHt  SUmHm^lx.  it  met  wlib  ia  the  hom 
geoKnostic  aiUiatioiM  M  malachite. 

Geogratihie  fiiituMiwtd— It  occun  in  Comwalli  aloQg 
with  oUvenitiii  and  abo  in  the  vale  of  Me«laiMi%  near 
Feavrick. 

Siliceous  Copper.  Jameton.    Kieselkupfer,  Jchn. 

Its  colours  are  asparagua-grceai  and  cclaDdioe-grcen, 
inclining  to  sky-blue.  Oeeun  in  cniMt.  Dolli  bintly 
glistening,  and  realnoQl.  Fncturo  9ft»  or  eartbjr. 
Opaque,  or  rarely  trantlucent  on  Che  edgei.  Soft. 

Conttituent  ParU.~(  iy  >L, ,  "7  9  Ow  ^-cn,  8.  Wa- 
ter) 21.8.   Silica  ?.9  ,  ni,d  bul^iiidic  ot  Liat«,  3. 

Skcomd  Sl'bspxoiss. 

EanTBT  Ironshot  Coppsn-Gnnnn,  JSmieaMv— Er- 
dicbet  eiaenackiisaigea  Kupfergrtln,  Werner. 

BxterntU  Otorac/^ra.—. Colour  olive-green,  which 
flometimcs  passes  into  pistachio -green,  and  inclines  to 
leek-green.  Occurs  massive,  ao«l  in  crusts.  Generally 
of  friable  consistence,  and  composed  of  dull,  dusty 
particlck,  which  arc  more  or  leaa  coberiog)  and  that  lio 
not  aoil.  Cumpitct  ▼arietlee  have  an  earthy  ftacturc 
Opeque.  Very  aoft,  pMMng  into  friable.  8eciiln»  end 
easily  frangible. 

Tnntv  SvMrtoni. 

Slaogt   Ironshot    Copper  Grbkm,  /amr«on.<M 
SchlackiKca  cis'.nschU^isiges  Kupier^run,  Werner. 
External  Charatttr».-A\  is  biackish- green,  and  dark 

{isuicl)io.^rccn.  Occurs  maa^ve*  and  diaseminated. 
ntetnally  shining,  gliaienfaigf  Iwatre  rtalnooa.  Fnwtore 
amall  conchoidal.  Fragments  indeterminate  angular, 
and  more  or  less  aiiarp-edged.  Opaque.  Colour  be- 
comes paler  in  the  streak.  Sofki  Yergbg  into  Tciy  aoft. 
Eauly  fiauKihIf. 

Cunmtturrii  Parti — It  is  probably  a  CompOWMl Of  CoD- 

cbeidal  Cupfcr-Qrcco  and  Qaide  of  Iran. 


GeognvslU  Situalion. — Both  bubspccies  usually  oocut* 
together,  and  they  frequently  pass  into  each  other. 

Geegra/thic  SUmihm^lx  occun  in  Comvallt  aloD|f 
with  obrenite. 

GMivt  U^^ALACHITB. 

Kalo  Malachit,  Moh». 

Three  axes.  Cleavage  prismatic.  Streak  blue; 
green  ;  very  pure.  UacdneaiB34«— M.  Bp,  giBVily 
— 3.5|— 3.7. 

This  Ocnua  eeotaina  two  apeciaa,  via.  I.  Btao  fnnpnt 
or  Prismatic  Malachite,  and  S.  Conuaen  Of  Acicular 

Malachite.    *  Brown  Copper. 

1.  Blue  Cori'Eu  or  I'mism.^tic  Mala  mir,  Jamt' 
•on.— Prismatischcr  Kalo-Malachtl,  Moht.  K.uplci  Jaauf, 
Werner. 

Priam .   Cleavage  uncertain.   Strosk  blue. 
This  species  ia  divided  into  two  subspaciea,  via.  Rad^ 
ated  Blue  copper»  and  Earthy  Blue  Cop^.  *Vohr«t 

Uiuc  Copper. 

Fmar  Svamona. 

Radiated  Blvr  CotrBKi  J!iittcaeM.P-iFcat«  Xopfer-. 

lazui,  Werner. 

External  Qmnctcrt — Piiocipel  COloW  OMTfrMia** 
which  often  paaaes  into  blackish-Mue,  aeldemer  inao 
Beriin-blue  and  smalt-bloe.   Occurs  massive,  <Usaeml- 

natcd,  r,  p!:,tcs,  in  crusts;  also  ghjbubi,  botryoidal> 
rcniforiii,  buJjctitic,  and  cellular;  in  prismatic  distinct 
concretions,  wliich  arc  ^,triigh^,  narrow,  scopiform,  and 
Stellular,  and  thcbe  arc  again  traversed  by  others  which 
are  curved lamellar.  Sometimes  there  is  a  tendency  to 
graooUr  coocretions.  Very  ikvqoently  eiystaUised.  Ge- 
nerally oecor*  in  oblique  fear  sided  pinsms,  rather  acute- 
ly .bevelled  on  the  tt-rrninal  planes,  and  the  bevelling 
planes  set  on  the  acutcr  lateral  ed^es.  Crystals  small, 
and  very  small,  scMom  middle-sized.  Soinctiincs  apj^re- 
gated  in  globular  and  botryoidal  forms other  crystals 
noenr  iniftltaea,  or  singly  superimposed.  External  so^ 
fteo  of  the  particniar  esteraal  ahapea  drusy  and  gln^ 
meringi  that  of  the  erysisls  sometimes  smooth  and 
splendent.  Exter^nllv  ihc  crystallized  varieties  arc 
ahininj^.  but  the  niasaive  ai)d  jurticular  external  shapes 
<liji  [  III L'l  ndlly  shining  and  ^hsicninf;,  and  lustre  inter- 
mediate between  vitreous  and  resinous.  Fracture  small 
and  imperfect  conchoidal.  Fragments  of  the  prismatic 
or  radiated  variatiea  wedge-shaped )  those  of  the  foliated 
and  eAichoidsl  splintery.  Crystals  translucent,  passing 
into  senii-transparent,  sometimes  Dnly  translucent  on  the 
edges.  Colour  becomes  lighter  in  the  streak.  Brittle^ 
and  rather  easily  frangible. 

CAemitai  Character*. — It  is  soluble  with  cflcrvesccnco 
in  nitric  acid. 

CifMMirMnl  Poris^— Copper,  '.   .   .  ^sSloo* 

drbonic  Acid,  .  35.00 
Ox)gcn,   .    .    .  12.50 
Water,     .    .    .  6.50—100.00 
Vauquelin^  An.  du  Mua.  *%.  p.  3. 

Oeiifimllr  dUhMtfm^TMs  mineral  oceun  in  vf&tm 

thii  •rivLfsc  primiiivo,  transition,  and  secondary  or 
Qa.z  iucksi  in  smaller  quantity,  and  leaa  frequemly  in 
beds 

Geografihic  £tnia(M«id— Occurs  at  LesdbiUa  in  Lan* 
arkshiie,  and  Wamockbcad  in  Duuffioabiin  |  Hitel* 
Virgio  and  CarJiamck  in  Cornwnll. 
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Eaktht  Blue  Cofpsk,  JiuteaMb— Efdifor  Knpfctr* 

lazui  ,  It'em^. 

Exttrml  Characters. —  Colour  small-blue,  which 
gometinies  inclines  slignily  lo  sky-blue.  M.sbivc,  oficn 
dissemiiiaitcl,  thinly  coatiiijj,  and  rarely  small  bolryoidal. 
Oi  friable  cooaiateDcei  and  composed  of  dull  and  fin» 
dusty  particlea  that  aott  vcrjr  Guntlft  which  tN  num 
or  leas  cohering.  • 

Geofnottw  and  Gcografthie  jftiiaflotia.— OCCOW  In 
small  quantity,  and  usually  2cconi;,  j;i.i  cl  with  mala- 
chite and  copper-grccii.  In  Silesia,  lound  incrusiiiig 
bituminous  marl-slate ;  in  Thunn^jui,  coating  Tsrieties 
trftbcoki  icd-MDdatoDei  and  m  Siberia,  dtssemiiMied 
fa  aaodatoD*. 

»  Velvet-blue  Cofpbr,  /auwton  — KupfemilllB* 

terz,  Werner.  Kupfersammtcrz,  Kartten,  TabeL  s.  *S. 
Jd.  Hoff.  b.  iv.  s.  UJ. 

HJaernal  CAaracCert — Culuui  intermediate  between 
unalt-blue  and  sky-blue,  and  sometime*  passes  into 
ak>-blUie.  Occurs  in  very  small  and  delicate  capillary 
ei7Bial«i  which  generally  form  a  velvety  crust,  and  are 
seldom  aggregated  in  balls.  Externally  and  iotemallj 
lustre  glistening  and  pearly,  or  silky.    Very  sof^, 

Geogno$tic  and  Gcografthie  SUuaiiona. — A  very  rare 
xmnerali  and  baa  hitherto  been  found  only  at  Oravicsa 
in  the  BamMt,  tkng  with  milaehlts  and  brown  iron- 
atone. 

3.  Common  or  A«iquMm  MALaeHin,i  Jmtuton. 
Malaebit,  Werner. 

Priam       •  CleaTage  uncertrin.  Straak  green. 

This  species  is  divided  into  two  subspecies,  viz. 
Fibrous  Malachite,  and  Compact  Malachite.  •  Brown 
Coppnr. 

First  SrnsrF.ciEs. 

FiBHovs  MALACUfTe,  Jameton. — Fasricher  Malachit, 
tVemer. 

£xtemal  CA(irset«f»«~-Moat  common  colour  perfect 
emerald-green,  somettnea  inclining  to  grass'green,  and 

sometimes  to  i!irk  Icck-green.  Seldom  massiTC,  somc- 
4imes  disseminated,  tuberose,  stalaciitic,  reniform,  bo- 
tryoidal,  fruticosc,  most  frequently  as  a  coating,  also 
In  fibrous  distinct  concretions,  which  are  delicate  and 
acopifcrm  or  atednhr,  and  collected  into  others  which 
«re  large,  caane,  aod  sometimes  longiab  granular,  or 
vedgc-thaped.  Frequently  crystallisM ;  anothefoltow* 
5ng  are  the  figures  which  have  been  observed  : 

I.  Kaiher  oblique  four-sided  prism,  bevelled  on  the 
fsxtremiiies,  the  lievelling  planes  set  on  the  obtuse  late- 
ral edges.  3.  The  preceding  Bgure  truncated  on  the 
obtUM  lateral  edges,  which  thua  finrms  a  six-sided 
priaiDi  in  which  the  bevelling  planea  aro  aet  on  two 
oppoMie  lateral  ptanea. 

Crys-tals  geneially  short,  capillary,  and  acicular. 
When  very  short,  they  form  velvety  drusy  pellicles; 
Ittjd  when  longer,  they  are  scopiformly  aggregated. 
Jntcrrtaily  iniermcdiate  between  glisteniog  and  ghnt- 
Xnering,  and  the  lustre  pearly  or  silky.  Fragments 
iredge-ahaped  and  splintery.  CrfaUda  translucent,  but 
the  mnaaive  vaiieUea  only  trantluceht  en  the  edgeat  or 
opaque.  Colour  of  the  streak  pale-green*  Brittle^  in- 
clining to  sectile,  and  easily  frangible. 


Chemical  Characters. — Before  the  blowpipe  it  decre- 
pitates and  becomes  bluck,  and  is  partly  infusible,  part- 
redaced  in  a  Mack  alag* 

Chemy. 

GmtiiMMtt  P«rte.^-4:opper,  S6  lO 

Carbonic  Acid,    SI  as 
'    Ojtygan,  t4.W 

Water,  s.rs^lOOXO 
An,  Mm.  t.  xx.  p.  8. 
Geognottic  SiTuaKisii.— Occurs  principally  in  veins 
that  traverse  primitive,  transition,  and  secondary  rocks. 

GeografiAk  SKtuoiion.— Occurs  at  Sandlodge,  in  Main- 
land, «n«  of  the  Sbetiand  lalands,  in  veina  that  uaverie 
red  aaadataon,  fai  whieh  k  la  aaaoeiated  with  gray  oop* 
per,  copper-pyrites,  and  brown  iron-ore ;  at  Landidoo 
in  Caeroarvonshire  i  and  in  various  mines  io  other  parte 
•r  the  world. 

BncoHv  SvsavBCiBs. 

Diehter  i!tialaclul» 


CoitrAoT  Malaobitjv 
Werner. 

Jixtemal  Characters — Colour  intermediate  between 
emerald-green  and  verdegris-green ;  but  in  general  in* 
elining  more  to  the  first.  Colours  often  disposed  in 
oonemtric  detbieatinoa,  and  varied  with  darh-oolourad 
dendrlUe  marktnge.  Oeenre  masnve,  diaseminated, 
and  in  membranes ;  most  frequently  reniform  and  bo- 
tryoidal,  frcquciiily  tuberose,  stalacttlic,  frinirosc,  cellu- 
lar, and  amorphou-i;  also  in  distinct  conci ctions,  which 
are  sometimes  extremely  delicate  and  scopiform  fibrous  j 
more  ftcquently  thin  lamellar,  or  large,  coarse,  and 
small  aagulo«granQlar{  and  aometimea  crjratallised  in 
oblique  four-tided  prisme.  External  soruce  of  the 
par:!'  'il.ir  shapes  general;',  rnti.^h  :.-id  drusy,  scldomtr 
smobili,  und  tlien  it  is  shininjj  and  ^jiisteniiif;.  Surface 
nf  the  distinct  conc|'elions  apparently  covered  with  a 
grceniiih-whiie  film.  Internally  it  passes  from  glisten- 
ing through  glimmering  to  dull,  but  most  commonly 
glimmering,  and  the  Inatre  alikj.  Fracture  small  and 
fiiie««tained  nneven,  which  aoRietimee  pataes  into  email 
and  flat  conchoidal,  and  even,  rragmciiis  indeterminate 
anijular,  and  rather  sharp-edged.  Opaque.  Rather 
brililc,  and  easily  frantjiblc.    Streak  pale->;reeii. 

Chemical  Characters  and  ConttUueni  Part*  nearly  the 
same  with  the  preceding  subspeclee. 

GeogntttOe  SUmtkn.'— It  occurs  in  veins,  wliieh  tr«« 
veise  primitive  lranattioB,.and  aeeendaiy  roeha. 

Geografihic  Situation.— ^Eurofie. — In  the  copper-mines 
of  Huel-Carpentcr  and  HueUHusband,  in  Cornwall;  it> 
the  copper-mines  of  Aartlnl  in  Norway;  andinmaoy 
other  mines  on  the  Coiitment  of  Europe. 

Atia. — In  the  mines  of  Kolwyan,  Gamasherk,  Turja, 
&c.  in  Siberia,  whera  the  naeet  beautiful  and  targeat 
specimens  of  tbit  mineral  are  met  with,  along  with  tilO' 
ore,  red  copper-ore,  brown  iron-ore,  copper-glance  or 
vitreous  copper,  blue  copper,  copper-green,  white  lead- 
spar,  brovMi  spar,  ironshot  quartz,  liurns(0MI|  IcC-  It  is 
aiso  met  with  m  different  parts  of  China. 

I/«rtv— It  was  formerly  esteemed  as  a  precious  stone, 
and,  was  cut  into  ornamental  forms  of  variaua  descrip* 
tiona.  Even  at  preacm  il  is  highly  prised,  and  is  cut 
into  consoles,  candlesticks,  snufiT-boxcs,  and  other  simi- 
lar articles.    Where  it  occurs  in  quanlivy,  it  is  smelted 


■(•  TJie  name  of  the  species  is  derived  from  thf>  word  ,««>«^'«,  mulvn,  from  the  r««ttibl«nce  of  its  greet 
maD<y-       '  ""^  (Ircck  w  ord  is  iomeiiiries  Corru])',!)  t>  ritton  wjt.tyA,  v.licricc  I'liny  has  derived  thelinBI 

moIocUitet,  spiiaius  Tirens  ct  crastius  quam  KoaragduB,  a  colore  maJvc  nomine  accepto." 

3  y« 


en  colour  to  that  of  the  murth- 
/"Keoi 
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as  an  ore  of  copper,  and  is  someHmes  used  as  a  green 
pigment. 

*Bnow»  CopPBR^^Anatysis  of  a  new  species  of 
Cop|>eMire,  bjr  Dr.  Tkomton,  Pliil.  Trans,  for  ltl4- 

Exumet  Cteracrm.— Colour,  when  pare»  dark 
blackish<brown ;  bat  very  generally  intermixed  with 

malachite  and  red  copper-ore,  so  liiat  ihc  colour  appears 
a  mixture  of  green,  red,  and  brown,  sometimes  one  and 
sometimes  another  prevailing.  Small  j^rccn  veins  of 
malachite  liicewise  traverse  it  in  different  directions. 
Occurs  massive,  with  numei-ous  imbedded  small  rOck« 
cryatala.  Luatre  giigameriag  and  reainovs.  Fractura 
•mall  eoncltoidal,  and  aometifnea  inclinitiff  to  fidhtted. 
SoH,  being  easily  scratched  by  the  knife.  Sectile. 
Strtak  reddish-brown.  Specific  ^'ravity,  2  620,  Thorn- 
ton 

Chemkai  Charactert. — It  effervesces  in  acids,  and 
diaaolvBi,  letting  fall  a  red  powder.  The  solution  is 
green  or  blue,  according  to  the  acid,  indicating  that  it 
conaiata  cbidly  of  copper. 

Cl»MaflfKCtt  Afft.^arbonic  Aciil,  16  70 
Per-oxideofCoppei,6o  75 
rer-uxide  of  Iron,  19.50 

Silica,         .         3. 1  u 
Loaa,  .  0.95—100.00 

Tlt»p4tMnt  in  Phil*  Tcbm.  for  1814. 

Ccog'i  jiiie  ASAMTfon^lt  appeara  to  occur  in  ncats 

in  piiir;itivc  rncks,  whic^i  rirt  of  greenstone,  or  some 
similar  rock,  of  the  primi.ivc  uayj  scries  bubordtudte  lo 
mica-bi.ite.     It  is  assuriated  with  malachite. 

Geographic  SUuaHan, — In  the  peninavla  of  Hindoa. 
tan,  near  the  eaatem  bonier  of  the  Mjaore  omrntry. 

GBvmlll.  OLIV£NITE. 

Oliven-Malachit,  Aloht. 

Many  axea.  .Cleavage  priamatic,  teaaular;  atreak 
bine,  green,  brown.  If  atreak  green  or  blue,  the  ape* 

cific  gravity  is  4  and  more,  or  3  and  leai.  Hardneas 

from  3  5  to  5.    Sp.  gr.  from  2.8  to  4.6. 

Tins  gtiius  roiitaitis  four  spccii-s,  vis.  I.  Ptismotic 
Olivenite,  or  Fhosphat  of  Copper;  3.  Ui  prismatic 
Ollvenite,  or  Lenticular  Copper ;  3.  Acicubr  Oiive> 
Rite;  4.  Hexahedral  Olivenite,  or  Cube-Ore,  *Ata- 
camite. 

I.  Prismatic  OtiVBMrrs,  or  Phosphat  ot  Coma, 

Jameion. — Prlsmatischer  Oliven-Maluchit,  Molit. 

Prism  "116".  Cleavage  the  same.  Streak  eme- 
rald grccii     H.irdnc4s~J.    Sp.  gr.  ~4.0 — 4.3. 

External  Charactrrt — Princip.il  colour  emerald  green, 
which  pasbca  into  biacki»h*|{reen ;  cxiernaily,  some- 
times greeniah>black*  Occura  maMtvc,  in  imperfect 
reniform  maasea,  with  a  very  dru«y  lurfitoe,  and  in 
coarse  fibrous  diaiinet  concretions,  which  are  straight 
and  scopifoim.  Crystals  small  ami  very  small,  super- 
imponcd  and  in  druses.  Lxternaliy  shining ;  internally 
paitses  r  oni  'planing,  through  glistening,  to  glimmering, 
and  the  tu^trc  resinous,  inclining  to  pearly.  Fracture 
spUuteiy-  Ftagmenis  wedge-shaped  &plin<ery,  or  imle* 
ttrttiinate  angular,  uid  rather  blunt-edged.  Opaque. 
Streak  verdigris-green.    Brittle,  and  easily  frangible. 

Chemical  CharacCcru — On  ilic  fiisl  iniiirissioij  of  the 
licai  il  fuses  Jiilo  a  ljro«tiish  plnbuk,  wlm  li,  by  the 
further  action  of  the  bltjw  pipe,  exrtiu!?>  on  tuc  surface 
of  the  charcoal,  and  acquires  a  reddish-|{rcy  tuctallic 
colour. 


ConiHlutnt  J*IMt.— Oslde  of  Copper,  M.lS 

PliOSplioric  Acid,    30.9  5—99.08 
Klafirolh,  Beit.  b.  iii.  s,  2Ul. 
Geognottic  and  Geogra/i/iic  Sltuutions. — Tlic  princi- 

«al  locality  of  this  rare  raioeral  is  Vlmeberg,  near 
[beinbreitanbaeh,  on  the  Rhlne^  where  it  occura  akmg 
with  quartz,  ealoedony,  red  oopper-ore,  and  malachite, 

in  greywacke. 

II.  Di-rj;  L-,M  '  -ic  OLivKKrrm,  or  Lesticular  Cop- 

PBH,  James'jn.  Ui-pnsmatischer  Olivtn-Malachit, 

Moht. — Linsenerz,  fVeruer. 

Priam  unknown.  Cleavage  in  the  direction  of  the 
tcrtninal  and  bevelling  faces  of  an  oMique  fbur^ed 
priara.  Streak  pale  verdigris-greeD,  nid  akj^bhie. 
Hardness  ~3.5.    Sp.  gr.  :r:9.8— 3.9. 

External  Charactrrt. — Colour  sky-blue,  which  some- 
times pa»!>cs  into  verdi^ris-^jrccn.  Scarcely  occurs 
massive,  generally  crystallized: 

1,  Very  oblique  four-sided  prism,  acutely  bevelLed  on 
(he  extremity,  and  the  bevelling  plaoeaacton  the  obtuse 
lateral  edges.  S.  Very  flat,  longlah,  rectngvlar  double 
four-tided  pyramid,  in  which  the  lateral  pnnea  of  ttie 
one  are  set  on  the  lateral  planes  of  the  other.* 

Crystals  middle-sized  and  sttiall,  and  sometimes  crys- 
tallised in  druses.  Externally  smooth  and  shining-  ; 
ioiernaUy  glistening  and  shining,  and  pearty,  inclining 
to  vitreotM.  Fracture  small-grained  uneven,  whicn 
somelimea  passes  into  imperfect  conchoidal.  Fmgraents 
indeterminate  angular,  and  nther  aharp-edged.  Trana- 
lucent.  Yicld=.  ,i  i  ^lc  vcnligris-grcen,  or  sky-blue 
coloured  »ircak.  iiriu.c,  and  uncommonly  easily  fran- 
gible. 

Chtmieal  Ctorac/m.— Before  the  blowpipe  it  is  COQ- 
verted  into  a  black  friable  scoria. 
CmutUuent  Fart9.^^^d»  of  Copper,  4A 
Arsenic  Acid,  14 

\V.Ucr,  .       35 — 98 

C/irnrvij  in  Phil.  Trans,  for  1801. 

Geognottic  and  Grotfra/i/tic  Situations. —  It  has  been 
hitherto  loutid  only  iu  Cornwall,  where  ii  is  associated 
with  coppcr-mica,  and  other  cupreous  mincrah. 

liL  A01001.AR  Ot.ivBnTB,/<atete»^— >NadeUorm»g«r 
Oliven-Mdiachit,  MoAt. 

Prism  unknown.  Cleavage  unknown  Screak  olive- 
green;  brown.    H  irdncss  ~3.0.    Sp.  gr.  —4.- — 4.15. 

Thiii  aperies  is  subriividcd  into  four  subspecies,  viz. 
Radiated  Acicular  Oikvenile,  Foliated  Acicular  Olire- 
nite,  Fibroua  Acicular  Oiivenite,  and  Earthy  Ackukr 
Olivenite. 

l-'lHiir  Sl'BSFECIXS. 

Raoiatxd  Acicular  Olivbhitr,  Jameion. — StrAh- 
lerx,  Wemer, 

Extcrnai  Charactert. — I\x"crnally  colour  dark  ver- 
digris-grien,  sometimes  bordering  on  blackish-green; 
internally  pale  verdigris-green,  either  pun,  or  inter- 
mixed with  ftky-blue.  Occurs  massive,  and  flat  rcoi- 
form;  also  In  radiated  prismatic  concretions,  which  aic 
atitdght  and  scopiformr;  and  cryatallixed  in  flat  oblique 
fatir-iided  prisms,  acuminated  with  four  planes.  Crys- 
tals gcner-ily  snidl,  and  superimposed.  Extuinal  sur- 
face of  the  reiiiform  shape  very  drusy.  Internally  lus- 
tre intermediate  between  shining  and  ^iis'.eninji;,  ami 
pcariy.  Fragments  wcdgc>8hapcti.  Translucent  00 
the  edges.  Brittle,  and  edstty  frangible. 


•  The  doitMe  IbnMidcd  pyramid  b  i»  flit  at*  it  ba«  a  hmkalar  a^cci ;  keae*  Ibe  nave  ZoKlmte*  C<-/'/<r  given  to  ttia  cpeciea;. 
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Sbxjomd  Svbspkotbs. 

FouATBD  AciovLAK  Oi.tT«MiT»|  J«me«»m.^^fit' 
Iriches  OlircMn,  Wertur. 

Extrrnal  Characters. — Colour  green.  Seldom  occurs 
massive,  and  in  angulo-granular  coocretions,  generally 
in  druny  eruttii  «nd  in  snMU  eiTSMlSt  wbick  preMOt  th« 
fiDUowtne  VMterie*  of  rorm  : 

1.  Obiiqad  fourwrided  prism,  acutely  berelletl  on  the 
cxtremitieB,  the  bevelling  planes  set  on  the  acute  lateral 
edges.  1.  Prccedinp;  figure,  in  which -the  obtuse  lateral 
edges  are  more  or  less  deeply  truncated.  3.  Acute 
double  four-sided  pyramid ;  sometimes  the  angles  on 
the  cooinoo  base  are  flatly  bevelled }  and  the  hevdlios 
plaiMB  ire  Mt  on  the  latere)  ed|^t. 

Cmtri*  tUMlt,  and  very  small,  and  always  saperini<> 
posed.  Planes  of  the  crystals  smooth,  shining,  and 
splendent.  Internally  glistening,  and  lustre  resinous, 
inclif  iiv:  '  '  ["  '■!>•  Fracture  small  and  imperfect  con- 
choidal,  which  passes  into  uneven.  Fragments  inde- 
terminate angular,  and  rather  sharp-edged.  Ranges 
from  translaeent  to  traoslncent  on  the  edgea.  Yields 
«ti'  o)ivc*grcen  ooloared  streak.  Rather  brtttlei  and 
easily  firsQglble. 

Chentieat  Ckmtttert. — Before  the  blowpipe,  it  first 
boils,  and  then  gives  a  hard  reddish  brown  scoria. 

CQUttituent  i°ar/«.— Oxide  oi  Copper,  6t7.0 

Arsenic  Acid,  89.7 — 99.7. 
Cheunix,  Phil.  Trans.  1801. 

O0t§no»tk  and  GeografiUe  SUuationt. — It  has  beco 
hitberio  found  only  in  the  copper-mines  of  CcmiwaU. 

Thmd  SUBSFBOmS. 

FiVBOua  AeiovLam  Olivbititbi  JtaicsM.— Fasrige* 

OHveners,  Ifmiw. 

External  Charactert — Colours  green,  yellow,  brown, 
and  withe.  Colours  sometimes  arranged  in  curved 
and  striped  delineations.  Occurs  massivet  aod  reel* 
form ;  in  fibrous  eooeretloDat  which  are  deMcatO) straight) 

and  scopiform,  and  these  are  collected  Into 'coarse  or 

small  granular  concretions,  and  somctiincs  traversed  by 
others,  which  aro  curved  lamellar ;  also  crystallized  in 
capillary  and  acicular  oblique  four-sicicd  prisms,  in 
which  the  obtuse  lateral  edges  are  truncated,  and  be- 
velled eft  the  extremities,  the  bevelling  planes  being 
set  on  the  acute  edges.  Crystals  small,  aod  very  small* 
and  sometimes  uopiformly  aggregated.  Internally  the 
niassive  variiiit  s  arc  glisttniii|5  or  glimmering,  with  a 
pciirly  01  silky  lusirc.  Kr:i (^natits  indeterminate  angu- 
lar, .iiid  wedge-shaped.  Opaque,  sclHom  tratisluccnt 
on  the  edges,  and  only  translucent  in  the  crystals. 
Rather  biittte.  Fibrea  aometinea  flexible.*  Strealc 
brown  or  yellow. 

CttuMueiU  Pertt^Oxidc  of  Copper,  so 
Araenic  Acid,  .  ':•) 
Water,  .        2i  —  ioo 

Chenrvix.  in  PKil.  Trans,  for  1801. 

Ctbgnottie  and  GeognfiAic  Sitmtioat.-^lt  is  ssBoci> 
•t«d  generally  .with  the  other  arseniates  of  copper  and 


varknis  oics  of  copper.  It  oecura  principally  in  Cvm- 
wall. 

Fot^Kxa  SvBarBoiEa. 
£A»ay  AcietitAm  OuviaiTB,  JSMweeu.  . 

£jetemMt  Ckaraeteri. — Colour  oUve-green.  Occurs 
massive,  disseminated,  and  in  crusts.  Dull.  Fracture 
fine  earthy.  Sometimes  occurs  in  c  jiu  c  u:  l  ic  lamellar 
dis'.im  t  concretions.    Opaque.    Soft,  ayd  very  soft. 

Gc'^ifrt'jstic    and    Geogra/ihic    Situatioria. — It  OCCurS 

along  with  the  other  subapccics  of  oUvenitc  in  .the  cop* 
per-mines  of  ComwalL 

IV.  Hkxahkdral  OLtvminTK,orCoBB>OaB,  J«m<^ 
sen.    Wurfelerez,  Werner. 

Tessular.  Cleavage  hcxahcdral.  Sircak  olivc-greeo  ; 
brown.    Hardness  ~  2.5.    Sp.  jjr.  ~  2.9  —  3.0, 

External  Charactert,— i^olowr  green.  Occurs  mas« 
sivc  ;  and  crystallixed  in  the  following  figures  : 

1.  Perfect  cube.  S.  Cube^  in  which  &iur  diagenalif 
opposite  angles  are  trmeated.  S.  Cube  truncated  oa 
all  the  edges.  4.  Cube  tnwcated  on  all  the  edgea  and 
angles. 

Crystals  small  and  very  &tnall,  and  always  superim- 
posed and  in  druses.  Planes  of  the  crystals  smooth  and 
aplendeut.  lotemally  glistening,  and  lustre  intermedt* 
ate  between  vitreous  and  resinous.  Fragments  indetcr- 
lainate  angular,  and  rather  sharp.cdged.  Transtuceo^ 
or  translucer  f     tht- f  fis^r^.    str6ahatraw>yellow.  Ra> 

ther  brittle,  .m  l  eaisUy  ii  ai>)^ible. 

Chen::(a;  (.  /mraclcrt. —  Before  the  blewjupe  it  inelt% 
and  gives  out  arsenical  vapours. 

(^ttUutnt  Fan*. — Arsenic  Acid,     .  91.0 
Oaide  of  Iron,  4S.S 
Oaide  of  Copper,     .  9.0 
Silica,  4.0 
Water,     .  10.5—100 
Chenevix,  in  Phil.  Trans,  for  1801. 
Qtagnottic  Situation.— -U  is  found  in  veins,  accom* 
panied  with  ironshoi  quarts,  copper-glance  or  vitreous 
copper,  copper-pyrites,  aod  brown  iron-ore. 

OcQgnjikk  Siuaikm.^t  occurs  in  TiDcroA,  Carra- 
racb,  Muttrelf  Hucl-Oorlaiid,.aad  Gwtoap  mines  in 
Cornwall. 

*  ATAetMiTE.  or  MuBiATs  or  Corruui  JSmicmb. 

Salzkupferere,  Werner. 

Thia  species  is  divided  into  two  8ahapcdea» 
Compact  and  Arenaceous. 

First  Surspecibs. 

Compact  Atacamiie,  or  Muuiatv  or  CoppER,f 
Jhmnaii.  Feataa  Salahupfererz,  JV^emfr. 

Bxiemat  Character!. — Colour  green.  Oeehrs  .inaa- 

sivp.  disseminated,  imperfect  renlform,  In  prismatic 
dis'.inct  concretions,  which  arc  short,  small,  and  scopi- 
form, also  in  granular  concretions}  in  crusts  or  invest- 
ing ;  and  in  s£»t  needle-abaped  eryatala,  of  the  follow* 
iog  forma : 

I.  Oblique  fbur<sided  ptfRn,  bevelled  en  the  esire- 


•  TheHbteeare 

mass,  <he  true  nafiirc  of  which  is  discaveiable 
■omt-tlmcs  ocjircely  perceptible  to  the  rnked  eye,' 
Fhil.  Trails,  tov  1801,  part  i.  p.  180. 

t  We  place  ihit  mineral  intmediately  after  the  Genus  Olivmilte,  OU  aeooant  cf  iU  teicakbteaee  tO  it »  but  WSM  of  SAGUnte  bllbr- 
.  aaatkm  prevents  us  fion  including  it  ss  a  ^e^  of  that  genus. 


ao  delicate,  so  short,  and  so  oaaAuedly  grouped  together,  that  Ae  whole  appean  like  a  daily  cottony 
ef^y  fey  the  lena.  At  other  thnei^  this  vatie^  appears  ia  thin  laaiimcnthertezible* 
talersbl^laii|e,aadpetfcedyl9ie  ' 
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tniiies  ;  the  bevelling  planes  set  on  Uie  acute  lateral 
edges.  2.  The  preceding  figure,  in  which  the  ftcaicr 
lateral  edges  are  deeplf  irancMcd}  thut  ionBing  »  mx- 
sided  prism. 

Internally  shioiag  and  ajKuenilig,  sod  pearlj.  Hm 
«n  imperfect  clemv«g«,  rr«giDetite  indetenniiute  an- 
gular. Transtucent  on  the  edf^es.   Soft.   Brittle,  and 

easily  frangible.    Specific  gravity,  4.4  ? 

Chemiml  Chsraclert. — It  tiiigts  tht-  flame  of  the  blow- 
pipe of  a,  bright  green  and  blue,  muriatic  acid  rises  in 
Tapours,  and  a  b«ad  of  copper  remains  on  the  cInrcoAt. 
It  is  soluble  in  nitric  acid  without  efferTMCCnce. 
CtnttUueut  Fart0.,^xiim  of  Coppcft  fl-O 
Water,  .16.9 
Muriatic  Acid,    .     10. 1 — 100.0 
JCla/irorh,  Beit.  b.  iii.  ».  200. 
Geognottie  and  Groi^ra/iMc  Siiuatiorii. — It  occurs  in 
veins  in  Chili ;  also  at  Virnebcrg  near  K  licinbrcicnbach 
on  the  Rhine,  and  at  Schwartzcubcrg  in  Saxony.  In 
the  iuuim  of  lh«  lavas  of  Vesaviita,  aiirticalM-far  tboae 
of  the  7«tn  IS04  and  1805. 

Sf.OOWD  ScBSPEtlES. 

AmBKAOKOus  Atacamite,  or  Coppsr-Sand,  Jame- 
•M<-— 'KHpfenndi  Wenur. 

External  Charaeter».—Co\o\iT  grass- green,  inclining 
to  enicrald-green.    Occurs  io  scaJy  particles,  which 
arc  bliiiting,  gintoolnfi  and  pearljr.    D«m  not  iniL 
Translucent. 
Cmetfr. /*«««,^xtde  of  Copper,     .  rp4 
Water*     .      .     .  ia.l 
Muriatic  Acid,      .  11.4 

100.0 

Proxitt,  Journ.  dc  Phys.  t.  50.  p.  63. 
Geognottie  and  Geografihic  Suuation: — It  is  found  in 
the  sand  oi  the  river  Lipes.  300  league*  bqrood  Copia- 
wi,  in  the  deaert  of  Atacama,  which  lepvetea  Chili 
Iroa  Peru. 

GsvcsIV.    LMIiR.\LU  COPPER. 

Smaragd-Malachitc,  MQht. 

One  axis.  Cleavage  rhomhoidal.  Streak,  liard- 
Dcss      5.0.    Sp.  gr.  —  3.:>.  —  34. 

This  genus  contains  but  one  speciesi  viz.  Rbombotdal 

Emerald  Ccjppcr,  or  Uioptase. 

1.  Khomboidal  £mkr>ii,o  Co»rBR»  or  Dioftim. 
Jameton — Rhoinboed  rise  her  Sakaragd>Malacbile>  JMMe. 
]Lupf«r>Scbiiiatagd,  Wenur. 

Rhomboid  wm  US*  $8*.    Cleavage  rhomboidal. 

E-r;rmat  Charactert. — Cciloiu  emerald  green,  which 
soineuiiics  inclines  to  pi&iachio  and  blackish  green. 
Occurs  only  crystallised.  Th«?  only  secondary  format 
present  known,  is  the  cqui-aoguUr  aia-sided  prisiBi 
which  is  rather  acutely  acuminated  on  both  extremities 
bjr  three  planesi  which  are  set  on  the  .iitc  i  tc  l  leral 
edges.  I.Ateral  planes  smooth.  Iniernaiiy  smiiing,  and 
lustre  pearly.  Fiauturc  small  conctioidal.  Translu- 
ccm,  passing  to  scmi-iransparcm.  Brittle,  and  eaailv 
frangible.  ' 

Chemical  Character:' — It  becomes  of  a  clieatDttt- 
brown  colour  before  the  blow-pipe,  ai»d  tingea  the  flame 
green,  but  is  infusible;  with  boraa  it  givea  a  bead  or 
globule  of  copper. 


CmtHhmi  AMa<— Oxide  of  Copper,  38.57 
Carbonate  of  I.in^e,  43. 85 
Silica,  S8.57>-09.9II 
VaugneUn,  in  Uaiiy,  t.  iii.  p.  I  if. 
Ofiugmmk  mnd  ChogntfiMe  Arunrfftnt^Pound,  ac- 
cording to  Hermann,  in  the  land  -  t  ihi  Kirguisc,  12$ 
leagues  from  the  Russian  frontier,  wheru  it  is  associat- 
cd  with  the  fibrous  and  eontpnct  malaehiie,  cakaxueua- 
spar,  aad  Umeatooe. 

OaoER  V.  MICA. 

If  no  meullic  lustre,  the  specific  gcavitv  is  above  3.3. 
Streak  neither  yellow  nor  darlcred.    If  the  specific 

gravity  is  under  3.C.  the  lustre  is  perfectly  metallic  and 
shining.  The  cleavage  is  distinctly  axifrangible  and 
prismatoidal.  The  hardness  varies  from  I.  to  8.5. 
Specific  gravity  ranges  from  1.9  to  5  6. 

This  order  Contains  seven  genera*  viz.  1.  Copper* 
micsi  3.  Uran-micai  3.  Cobalt^uca;  4.  Antimonj- 
mica;  5.  Blue  iron t  <^OrapUtc»  r.  Micas  «.  Pearl- 
mica. 

Gnaual.  COPPER.BUCA. 

Three   axes.    Cleavage  prismatic.    Streak  green. 
Hardness  —  2.0.    Sp.  gr.  ~  2.5.-~S.6. 
This  genua  containa  one  tpedeai  viz.  prbnatic  cop* 

per-mica. 

1.  Prismatic  CertBn>MiOA,  Joniremv^Priemaiia- 
cher  Kupfergiimmert  Moh».   KupfergUmmer,  Wlmur. 
Priam  unknown.   Cleavage  prismatic. 

External  Characters. — Colour  green.  Occurs  ma»- 
sivc,  dissemtjiated,  and  in  granular  ditnioct  concrelions  i 
seldom  crysialiised  in  very  thin  equi-aogutar  aiX'Sided 
tables,  in  which  the  alternate  terminal  planea  aretetett 
obliquely.  Extemallf  smooth  and  epleadent ;  inter- 
nally splendent,  lustre  pearly.  Fracture  small-grained, 
uneven,  inclining  to  conchoidal.  I'^ragmcnts  indetcrmi* 
nate  angular  and  tabular.  Massive  varieties  translu- 
cent; crystallized  transparent.  Streak  green.  Sectile. 
Ralber  brittle. 

Chemkal  Charactcrt. — It  decrepitates  before  the  blow- 
pipe ;  and  passes,  first,  to  the  aMte  «f  a  Uack  spoogjr 
scoria,  after  which  it  melts  into  a  black  globuie,  or  a 
slightly  Titreooa  appearance. 
Caneflf.  Perft.    Oxide  of  Copper,  58 
Arsenic  Aci^  3 1 

Water,     .  ai  loo 

autuviXf  Phil.  Tr. 
fi>r  1801,  p.  toi. 

^  Qeogn9§tk  out  Geografihic  ^luafion». — It  has  been 
hitherto  bund  only  iu  veins  in  tbe  copper-ininos  in 
ComwalL 

Gnuva  U.  URAN-MtCA,  oa  CBANITB. 

One  axis.  Cleavage  pyramidal.  Streak  greeo.  Hard- 
ness —  3.0 — 3.3.    Sp.  gr.  =3.1. — 3.3. 

TUa  genua  coMataia  ooe  ^eciaa^  vl*.  P^nnnidal  Unm- 

tie. 

1.  Pyramidal  Urakitb,  Jameton. — Pyramldaler 
Urao-Olimmer,  Moks.   Uran^Glimmer,  Wrmer. 

Pjrramid  =r  9S»,  13' j  U4*  Sd*.  The  only  distinct 
cleavage  is  that  parallel  with  the  tiasc  of  the  prism. 

£ar/erna/C  Aijriir.'f  r*.— Cliiefcoloursgrccu  .luU  ycliuw. 
Seldom  muj^ivc,  «.(,iiii.iinics  in  flakes  i  the  massive  va- 
rieties arc  disposed  in  augulo-graoular  concretions. 
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^ttwaif  wf  HiiliM*   Th«  wfiMdHyfiMM  an  <lM  fol- 
lowing: 

I.  Rectangular  four-sidcd  table,  or  »hortpnsrri.  Some- 
times elonjjaicd.  !!■  The  four-sided  table  I  i:vcllcd  oti 
the  terminal  planes,  and  the  bevelling  planes  set  on  the 
tecnl  piMW4k  3.  The  terminal  edges  oi  the  table 
truticated,  tlmt  Ibmiiog  an  eighi-&ided  table.  4.  The 
terminal  ptanea  of  the  iamf-tUmd  taU*  b»T«U«d|  Mid 
someiimes  the  edges  of  the  bcvelOMM  trVDCatBd.  *. 
AVhci;  the  bcvclliii^^  planes  of  Na  4,  increase  very  much 
in  aise,  there  i»  tormeii  a  very  acute  doable  lour-&idcd 
mn^irt  in  which  the  apices  arc  more  or  less  deeply 
traoefttcd  S*  Sometimea  the  figure,  No.  4.  is  acoou* 
■Mtd  m  both  cstNOiitiM  with  four  plaoca,  wtaioli  are 
set  on  the  lateral  plMicti  iMi  th*  apioM  of  tlw  aGiiin- 
nations  deeply  tnincatad. 

Crystals  are  small  and  rery  small,  superimposed,  and 
form  druses.  Terminal  planes  of  the  ubie  streaked, 
bUlt  Iba  lateral  planes  smooth.  Externally,  it  is  u  ui  tiiy 
tUaiag  and  sometimes  splendent.  InUmally  shinmg, 
apprttachinf  lo  gli!itening{  lustre  pearly.  Transparent 
and  traosloceat.  SwttkgMm.  Sactita.  Motflesible. 
Easily  frangible. 

C/ieminii  CV:iir:if  ,'ri  J , — Tt  (!cr.rrpit3fC5  ^■(olCntly  bcfofe 

tbe  blowpipe  on  charcoal  i  lu»e&  about  :iS  /ler  cent,  by 
igaillaBi  tod  aaqiiicwi  a  biti^TaUaw  coloar. 

^  Cornwall. 

CHMdr.  ParlM^xide  of  Uranium,  with  a 

trace  of  Osids  ot  Lead,  74.4 
Oxide  of  Copper^  8.3 
Water,  .  .  .  1«4 
Loi%  .      .      t.  «»I00 

'  Grtgor,  in  Annalt  of  PMI. 
vol.     p.  284. 
6wf0aa<fe  Mtf  Geogm/iMe  Suuaiion$. — Occurs  in 
veins  in  primititto  rocks.    In  Cornwall  in  tinstone  and 
copper  veina  tbat  tvatatae  granite  and  clay-alate. 

Werner  describe*  a  soft  aunerat,  found  aioQC  vilb 
Uranite,  under  the  name  Ursn^ehre.  It  doei  MA  ap> 
pear  to  form  a  distinct  species,  nor  r a  i  i;  he  err  '.idered 
SB  a  sobKiecies  of  Uraoite.  It  is  licrc  placed  imme- 
diaiBlr  aftar  Uiaaiie. 

•  UMii*OoMBSf  JSi«H«««^ynii'OGkerii  Wentr. 

There  are  two  Uada  of  tbia  mumi,  yim.  FflsUo  and 
Indurated. 

1.  Friablf.  UraS'Oobkb,  J!iawMn<— JSafioRillcbe 

Ur«nockcr,  tVerner. 

External  Characiert  Colour  lemon-yellow,  which 

prins.  ^.  iiuii  bU  .w  yellow  and  sulphui-ycllow,  and  also 
uiio  orafigc-yciiow.  Occurs  usually  aa  a  coaling  or 
efflorc;>ceiice  on  piich-orc,  and  sometimes  small  reniform. 
Is  friable,  and  composed  of  dull,  dusty,  and  weakljr  co- 
berioK  panicles,  reds  aaeagra. 

Geognotiic  Situation. — Occuri  always  on  pitch-ore. 

S.  Ij(DUBA.Tai>  UaAii>0cuas,>/am«Ma^Fcat6  Uran- 
ocker,'  Ifenicp. 

Exirrnal  CAarar/fr«.— Colours  src  straw-yellow,  le- 
roon-ycilow,  and  orange-yellow ;  aud  this  latter  pa^t^es 
into  aurora-red  and  hyacLltb-nd,  aod  reddish  and  yel> 
lowisli  brown.  Occors  masaifc,  diaaeminaiod,  and  sa* 
perimposcd ;  and  aometimes  « tendency  to  fibrooa  eun- 
cretiuns.  litternaliy  glimmering, glistening, anil  r<^sinuU9. 
T''rn(  tore  imperfect  conchoidal.  Opaque.  Soft  and  very 
tot'.   R.ahcr  s  c:Mii-.  Specific gnniytS.lK>0, XoiUir- 


CheuOttd  Ctemci«r»4-^AcoQfding  to  Klaprotb,  tbe 
yoUow  varietioa  aro  pure  oxide  at  uranium,  bdt  iho 

brownish  and  reddish  contain  also  a  little  iron. 

GeognoitU  and  GeografiMeal  SUtiatiotu. — It  ia  found 
at  Joachiinsibal,  and  Goties^b  in  Bohemia,  »iid  at  Jo- 
hanngcorgenatsdt  in  Saxony. 

Oanga  III^OBALT  MICA,  or  RED  COBALT. 

Kobak  Glimmer,  Mo/i*. 

Thraa  axes.  Claata^  pfismadc  Streak  rod,  green. 
Hardncas     9.5.   Sp.  gr.  ^  4.4S. 
This  genua  oootiuna  ooo  *poaia«i  via.  Priamatie  Rod 

Cobalt. 

I.  Pbishatio  Rkd  Cobalt, JbsMaaii^PriaflBaUaalMt 

Kobalt  Glimmer,  Moh». 

Prism  unknown.   Cleavage  prismatoidal* 

This  spociea  ia  divtdad  toto  tbrao  aubapeciaa,  via. 

Radiated  Kad  Cobak^  Bart^  Bad  Cohal^  and  fNaggy 

Red  Cobalt. 

TtBVt  SvaatMisa. 

RasMTBD  KB»  COBALT,  or  coBai>T>uoON|J!iaw«oii. 
<— Kobaii-bluihc,  IVtnur, 

£xttrwal  C9lflnirfer«r<-PriQclpal  colour  red}  rarely 
SreeoHb<sray»  and  oiivo^igreea.  Oocvra  niaaiva,  dia* 
aatoinated,  often  in  mcnbranos,  aoMtll  raolGinB,  snndl 

botryoidal ;  also  in  stellular  and  scopiform  radiated  or 
fibroua  concretions,  which  are  sometimes  collected  into 
granular  concretions ;  it  also  occurs  crystallized.  Crys- 
tals generally  acicular  or  capillary,  aiMl  acopilormly  or 
stcllularly  aggregated.  Externally  sbinii^,  paasinc 
into  splendent.  Internally  shining  and  gjiateolog,  and 
lustre  pearly.  Fragmenta  splintery  and  wedge-sbsped. 
More  or  less  translucent ;  sometimes  translucent  on  tho 
edges.  Colour  not  changed  in  the  streak.  Rather 
aectile.   Eusily  iV  r  Ible. 

Chemkal  CAarac<cr«.— Before  the  blowpipe  it  baaaasaa 
grey,  and  ondlaaa  araaakal  odoar>aad  tingaa  bona  gtawa 
blue. 

CbneflfKotf  PMa^Cobalt,  S» 

Araooic  Acid,   .  38 
Water  30—  100 

Buckhoitz.  in  J.  d  Min  t.  35.  p.  158. 
Geognottic  SUuatum.,^-OQC\xn  in  veuta,  tn  prijnMivOi 
transition,  and  secondary  nckaialan(f  with  vaiiaua  Ba> 
talliferouB  compounds. . 

GeogntfMt  Slniaftoi*— 4>ccurs  in  veins  to  aeeondaiy 
rocks  ai  Alva,  in  Stirluigabira  i  in  limestone  of  the  coal 
formation  in  LinUthgowshire ;  formerly  in  small  veins  in 
sandstone  of  tbe  coal  furmation,  along  with  galena  and 
blende,  at  Bioughton,  in  Edinburgh  i  in  the  Clifton  lead- 
niiwa  near  Tyndnunj  aod  at  Ookoatb  in  Cofswali. 

Sbooms  SvaiTBCias. 

Eartht  Ran  Cob.\i.t,  nr  CoBAl>T-OMm*  AawiMt. 

— li.ot>old-b«»cnlag,  IVerncr. 

External  Charatten. — Colour  red.  Seldom'  occurs 
massive  or  nissemiuated,  generally  in  velvety  crusts, 
and  alao  amall  reDi£urm  and  botryoidal.  Generally  friable, 
and  eompoaed  of  scaly  and  dusty  panielaa.  Which  era 

feebly  glimmering  or  dulL  The  massive  varieties  have 
a  fine  c.irthy  fracture.  Fragments  indeterminate  anguiar, 
and  b.uni  cd^cd.  Very  easily  frangible.  Very  soft  or 
friable.  SecUle.   Streak  shining.   Docs  not  soil. 
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Trim  Sobwboiu. 

blutbei  Bautmaim, 

External  Characters. — Colours  muddy  crimMn-redf 
and  dark  b]raciiiU»>red|  wbiclt  pawea  loto  cbeanut-browD. 
Occurs  b  tbiit  craits»  Btid  Bomelimca  reniform.  Ezicr> 
nally  smooth.   Lustre  shining  and  retioous.  Fracture 

conclioidal.    Translucent.    Soft  and  brittle. 

Geognottic  and  Gcografihic  ■Situations. — (Jccurs  in 
vcina  aloitg  with  oibcr  cobuliic  minerals,  in  tlie  mine  of 
Sopkia,  at  WiMiehen  in  Faratemlwrg. 

CoBa&T  Ootimx.' 

The  Black,  Brown,  and  Yellow  Cobalt  Octhres,  and 
otiicr  similar  minerals,  oupht  lo  be  arranged  luyclher, 
.'iiitl  lorin  a  parliriilar  order  by  tllem^clvc^^.  In  the  mean 
time,  we  place  lUem  t>e^iie  the  Red  Cobalt,  on  account 
of  their  being  often  associated  in  nature  with  that  mineral. 

*i.  Black  Cobalt  Oohu,  <Aim#«9n^Schwara  £rd« 
fcoboldt  Werntr. 

It  is  diatiogdishcd  into  Earthy  Black  Cobalt-ockre, 
and  indurated  Black  Cobalt-ochre. 

a.  I'.^Hiiiv    Black   Con  al  i-Ochre.  JametGn. 
Schwarzer  Kubuld  Muliit,  Werner.    Cobalt  oxide  noire 
terrcux,  Haiiy. 

Mxtemai  Ctenic/m.— Colour  iniennediate  bctweeo 
biwaniah  and  blackiab*brown.  Friable,  and  compoted  of 
dull  coarie  particles,  which  soil  vci7  Uttle.  Streak 
shining.    Meagre  to  the  fed.  Light. 

ChrmUci!  Characters  — Before  the  l)lo«  pipe,  it  yields 
a  wiiiic  ursenicat  vd(>uur;  and  it  colours  borax  blue. 

b.  Indurated  Black  CobalT'Oovhb,  JmuMn, 
Fester  Scbwarz  Erdkobold,  Werner, 

External  Charaetert — Colour  distinct  bluisli-^lack. 
Occurs  maasiTCjdiseeminated,  in  cruits,  small  botryoidal, 
•nail  reniform,  Fniticose,  moss-like,  stalactiiic,  corroded, 
apCCUlar,  and  wi|h  pyradimal  iniprcssiuns.  Sonueimcs 
It  occurs  in  thin  aiui  curved  lamellar  coiicreiions.  Sur- 
face feebly  plimmi ring.  I'ractiirc  fine  earthy,  some- 
times passing  into  concboidal.  Fragments  indetermiaate 
angular,  and  blunt-edged.  Opaque.  Streak  shining  and 
reiinooa.  Very  soft,  approachmg  to  8of\.  Soils  feebly. 
Seetile.  Very  easily  frangible.  Specific  gravity,  2.019 
to  2.425.  Gcilcrt — 2.J00.  Breithaupt. 

Chemicai  CAartteier».-—Bctore  the  blowpipe  it  yields 
an  arsenical  odotir«  and  colours  glM«  of  boras  snalt* 
blue. 

Contiituent  Parts. — It  is  considered  as  btack  OXidc  of 
cobalt,  with  arsenic  and  oxide  of  iron, 

Ot«!fnn^  AnrsMsKir^Bolb  sorts  usually  occur  to- 
gcthi  r,  and  in  the  same  kind  of  repository  ;  but  ilic  first 
is  t1.t  rartst.  They  arc  found  sometimes  in  piiiiiiiivc 
nir  uiii.iiiis,  l)u(  musi  f  i  t(|iicntly  in  secondary  mountains. 

GeogrofiMc  iittuation.—U  is  tuund  at  Alderly  £dge, 
Cheshire,  in  red  sandstone ;  in  slaic-clay  in  tli«  peniD- 
aota  of  Howtb  near  Dublin}  at  Riegelsdorf  in  Heasia, 
and  In  many  other  countries  on  the  continent. 

(7.sf4. —  .t  is  used  in  til'.:  nukiiif!;  of  smalt,  and  affords 
a  s^ijod  blue  colour,  but  Dot  so  fine  as  iliat  obtained  from 
grey  rubalt.  Of  the  two  kinds  of  black  cobalt,  the  com- 
pact is  that  which  alTorda  the  most  esteemed  blue  colour. 

II.  Browx  CoBAi.T>OoHnB,./imr'Mii.Fi-BraQiier  Erd- 
kobold,  Werner. 

Rxtemtt  Charaetert. — Principal  colour  brown,  grey, 
and  brownish  black,  Occuri  inas.sivc,  disseminated, 
and  sometimes  ycty  much  cracked.    Imernally  dull. 


Fracture  fine  earthy,  approaching  (o  conchoidal  in  the 
large,  t  ragmems  indeterminate  angular,  and  blunt- 
edjp^ed.  Opaque.  Streak  ahining  and  resinous.  Vmy 
eon.  Seeiile.   Verjr  eaailjr  frangible.  liglit. 

C3l#Mfcel  CSIdr««ttr».r-Before  tkc  blowup*  it  enril* 
an  arsenical  odoBf,  wtA  ooNiflkaniGai«a  a  Una  eoleor  M 

borax. 

Constituent  Part*.—ll  is  considered  to  be  a  compound 
of  Brown  Ochra  of  Cobalt,  Arsenic,  and  Oxide  of  iron. 

Geognoatie  AltiM/mi.— It  appeara  to  oceor  principally 
in  aecottdary  oaoiiniaioai  and  ia  generally  aoeompanied 
with  red  and  bhck  ei4tak.eeiire,  ochry-brown  iron 
and  lamellar  heavy  spar. 

Geoffrafihic  Situation. — It  is  found  at  Kamsdorf  and 
SaalleUl  in  Saxuny;  Aipirsbach  Ia  WofMHibeigt  airf 
in  the  valley  of  Gistain  in  Spain. 

Csra. — It  is  used  fur  mablBg- SIMlli  but  Is  BOt,  SO 
valuiible  a«  the  black  cobalt. 

<MfvrwuiBiw.^Dtstiogttisbad  fivm  CTailer,  Batt,  and 
other  minerala  of  the  same  deacripiiaiktbf  ita  atraak  and 
softness. 

3.  YsLLOW  CoBAi.r  Ochre,  Jameson. — Gclbcr  Erd- 
kobold,  Werner.  Cobalt ar&cniatc  tencaux  argcnlifere(J) 
Haty 

Hjttenmt  GhanKf«rt.->Coloar  yeiloW}  wkick  in  aome 
vartettes  is  gre^  and  wMte.  Gkenrs  niaiifva:,  diaae' 
ninatcdt  corrodedi  and  bcrusting.  Frequently  appears 
rent  in  different  directiona.  Internally  it  is  dull.  Frac- 
ture fine  earthy  in  the  sinall,  conchuidal  in  the  large. 
Eragnienis  indeterminate  angular,  and  bluot-edgccL 
Streak  shining.  Is  sof^,  paaiinginiolnabila.  Isaeetile; 
Is  very  easily  frangible. 

Speeific  gravity  MTT,  Xbrnati,  after  baving  abwibnd 
water. 

Chtmkot  CAomcffra.— It  emits  an  arsenical  odour  be- 
fore the  blowpipe,  and  colours  borax  blue.  Appears  to 
be  the  purest  of  the  cobalt  ochres.  Generally  contains 
a  portion  of  silver. 

Geognottk  Situation.— Occur*  in  the  same  geognoa* 
tic  situation  as  the  preceding,  snd  is  almost  always  as- 
aodaied  witb  earthy  red  cobaitf  and  sometimes  with  ra- 
diated red  cobslt,  nickel«ocbfw,  iron-shot,  copper-green, 
and  arure  copper. 

Geofrafshir  Situation .— Occurs  at  Saalfcid  in  Tliurin- 
gia  ;  Kupfcrbcrg  in  Silesia  ;  Wittichen  in  Furstcnberg  ; 
and  Alpirsbach  in  Wuricmberg}  in  Swabiaj  and  Atle- 
noDt  in  France. 

£^««._ASbrdsa  better  analt  than  the  prece<&ag«  ends 
owing  to  the  allver  it  contains  bi  the  countries  wbere  it 
occurs,  is  also  valued  as  an  ore  of  diver. 

GbvvsIV.  ANTIMONY  MICA,  on  white 
ANTLMONY. 

Spicssi*!ass-glimmcr,  ATohs. 

Three  axes.  Cicavai^c  pn-iiiiau^.  Hardness  ~l  .5— 
S.O.  Sp.  i;tavity  —^.o — 5  6. 

This  genus  contains  one  species,  viz.  Prismatic  An> 
tioumy  Micat  or  White  AnUnieny. 

I.  Prismatio  Whitk  Antimont,  Jameton.—Pr'is- 
matischer  Spcissglass-gUmiaer,  ilfoA*.  Wcisa-spicsgla- 
aera,  ffrmcr. 

Priam  unknown.    Cleavage  prismatic. 
Kitenud  Characteri.—  U%  colours  arc  whjic  ii.J  grey. 
Seldom  occurs  massive,  more  frctiuenlly  disseminated, 

and  ia  membraoes ;  also  to  distinct  coucretiooa,  wUcii 
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•nd  small  gMWriM)  «1)d  scopiform  and  s|el< 
Itatar  radiated.  la  oft«»^  cMiMaad^  Xj/m 
flyiraa  haiuli»tiiiulawi%tltfWIIIWMiti 

pri-irn,  hrvcllet!  on  the  extremitic? ;  2.  Oblique  foor- 
a^lcd  p:i^ii!;  o.  Rcctaiif;ular  fbiir-sidcil  tabic;  4.  Six- 
sidi  d  lirisni ;  5.  Acicular  and  capillary  cry^lals.  The 
Mbio  arc  small  and  very  small,  usually  adhcrinp;  by 
Ittenl  plana*)  wd  aomettmes,  altltough  seldom, 
ggWiiM*  Jyjl  ^•frg  4nawyyinj|;-«ach 

The  cn'^taUiaMrtMliie(imc9  smooth,  sometimes  feoMv 
loiif^hudinally  alreaked,  and  splendent.  Internally  it  H 
shinin;;,  and  the  lustre  is  intermediate  lici«<  i  ii  pearly 
and  adamantine.  The  frugmcnts  are  indeterminate  an- 
gater,or  wjedge-shaped.  Is  translucent.  Is  rather  acctile. 

Ckemkai  CMafneMiw.ii>-B«iore  tbe'Uenpipa  it-dMka 
iTMy  wMily,^ittd  la  I  aliilii|i  i  i  a  iHia  iyiH-j#tu|ailtl. 
vapMin  V    ^■■  •••^i' 

Anatit.  ^arr«.i«-Qiideor  A>itifnony  as 
Oxf  des  of  Antimony  and  1  ron  3 
ttlica       ....       8— 9a 
Vauquelitu  Hauy,  t.  iv.  p»  374. 

GMftMtflt  and  OetgrafiAk  ISttualiofu^it  occntf  in 
vaiaa  n  ptiBtitiv*  Mcka,  and  y  «aiiaUy  acconpaoiad 
villi  tlie  otbar  oraa  of  amlmoDf.  At  Priabramt  to  Bo- 
IwBBiai  it  occurs  along  with  erystailizad  galena  or  lead* 
glance;  and  at  AUcmonti  wiihr- native  uHimony,  and 
.grey  and  red  aottoMipf.  It  baa  tiaebafip  fci)pAio  Ma* 
laxa  in  Hungary.  * 

*  ANTmoeT  OoHmi*  Jbavces^Spi^aslanaock^t 
Werner.  „  r 

Mmttmal  CAarmeltft^^ftt  ctdaor  is  yellow,  grey,  and 
lirown.  Scarcely  occur*  masrive,  end  disseminated, 
generally  inerusting  crystals  oT  grey  antimony.  It  dull. 
Fi  nctiire  earthy,  and  soiTiciimcs  inclines  to  radiated.  Is 
cpaf|i;(;.  Is  soft,  passing  into  very  soft.  Is  brittle,  ur.d 
easily  tVriri);il>lc. 

C/iemical  CAaractertf^heiorc  tht  blowpipe,  on  char- 
coal, it  becomes  vhlt^  and.ovaporstea  without  melting. 
,Witbbflitax*,it  iatuaofKea*  and  ia  lyrtly  redoced  to  tbe 
meultic  atatc. 

Ggagnmiif  and  Gecgrafihic  Situations — It  occurs  al- 
ways in  veins,  and  accompanied  wiib  grey  antimonf«  and 
•sonicimcs  vrith  red  antimoqj.  It  i»  ioaaioat  Hooi  Bo]PI« 
ifi  l3]dcliiun,iti  Cornwall.     '  '  * 

.      Gbnus  V.    DIUE  mux,  on  IRO?^  MICA.  / 

Kiscn  Glimmer,  Alaht.  > 
Three  axes.    Cleavagfe  ^ri^niatic.  .Stretfk  Wllitof 

Hardness  s3.0.,  8p.4gravity  :^,8— 
This  gcMis^optaioa  two  specks,  ria^Prianutie  Bluo 

Iron. 

1.  Prismatic  Blue  Iiioii. 

Piism  unknown.    Cleava>;c  prisumtoidal. 

This  species  ia  dividi  d  ihtu  iltrce  subspecies,  viz.  Foli- 
ated Blue  Iron,  Fibrous  Blue  Iron,' and  Earthy  Blue 
Irao.  • 

First  Subspecies. 

FoUA<tB»mvB  laoii*  y«wtMi^Bi&Uridiea  Biaen^ 
blaa.Ai(n«itb. 

External  Charatl*r».'—\K%  colours  areMneandpoen. 

The  secondaiy  forms  are  the  following;. 

1.  Broad  rcctangiilar  four-sided  prism,  in  which  the 
lateral  edges  are  truncated|  (the  truncating  planes  are 

VobXia  pAnTiL 


sotoMi<]uely  on  the  smaller  lateral  planes,  and  are  the 
wiginal  planaa  of  the  obtiqve  four>*ided  prtam,)  flatlf 
bevoned  on  tiie  oxtreaytiea;  the  IwfolUng  planaa  aot 

obliquely  on  the  broader  lateral  planes.  8.  Eigfat«aided 
prism,  acuminated  with  four  planes.  The  crystals  are 
sometimes  acicular,  and  deeply  longittidinally  streaked- 
Arc  small,  or  middle-sized,  and  superimjiosed.  Exter- 
nally shiuini*  or  splendent.  Internally  shining,  passing 
into  splendent,  and  pearly,  inclining  to  adamantine. 
Pragmeotaiong  tebniar,  or  splinleiy.  Ia  tramlaceat  on 
tbo  edgeai  or  atrongiy  traaalueent.  Colour  paler  blue 
in  the  atreafc.  Se^tilei  and  eauly  frangible.  Flex!tt>lo 
in  tUo  i^ecea. 

From  the  Isle  of  Fratice. 

CeiietfrKCii»  Av/e^F— QxidooFlron,    .  41:25 

■Phosphoric  Acid,  19  25 

Water,  .  .  31.25 
Ironahot  Silica,  1.35 

*    AHinibia,  .  »J0X>—9% 

Fourcroy  and  I.augier,  in  .Inn.  du  Mus.  \.  iii.  p.  405. 

Geografi/iic  and  Geog/ioUic  SUuffiona^— It  occurs  in 
Whealkind  Mine,  in  St.  Agnea'St  in  Cornwall ;  aloog 
with  irpa-pyritea,  and  aaipvatic-pjrritta,  RtMiaib  in 
tife  6il.bcrberg,  at  Bodanniaf%  in  Bnfaria;  and  indie 
dopotbnent  of  Aliiar»  ia  France. ' 

•  . 

•    fiBoonn  Sirnarsena. 

Fimooa  Blue  Iro.v,  Jameton. — Fasriges  EisenUaO) 
ilbfitewna.  Fasrigea  Eiaeobiaut  JUau&.  Hand.  b.  iii.  a. 

lore. 

External  CharacterM. — Its  colour  is  indigo-bluc.  Oc- 
curs massive,  aud 'fioiDetimca  i^tin^iely  c<^ected  .^i^^ 
hornblende,  and  in  toandiab  blunt  angular  piecoa}  alaf 
in  delic^te.fibroua  concretions,  which  are  scopiform  or 
promiscuouik  Internally  glimmering  and  silky.  Opaque. 
Soft. 

Ceognottic  and  Gcogra/ihic  Sttualiom.—~Eur9pe.^\t 
occurs  in  transition  syenite  at  Siavem  in  NOTWMI'^ 
^ifcrica^ia  West  Greenland. 

Thiuo  SoBtPBom. 

•  EenxBT  Blub  Ibow,  JomMon.— Blau  Eisenerdt^ 
Wtrnrr.    Erdi^i^es  Eisenblan,  ffatumann. 

Kxtcmal  Character*. — In  its  original  repository  it  is 
said  to  be  while,  but  afterwards  becomes  indigo-bluc, 
of  diflei  ert  degrees  of  intensity,  which  sometimes  passea  ' 
into  s«)ate<6luc.  Is  usually  friable,  sometimes  looaOf 
and  flbmetiroes  cohering.  Occtira  massive,  disseminatad^ 
and  thinly  coating.  Ita  panicle*  are  dull  and  dua^. 
It  «bU*  slightly.  Peel*  floe  and  meagre.  I*  rather 
light. 

Chfmical  Characters — iCommunicates  to  glass  of  bo» 
rax  a  brown  colour,  which  at  length  bccopNa  darkp 
yellow.   Disaohres  rapidly  in  acids. 

ftaoi  CcihnHsberg. 
*  ClmaMNMnr  i^aWt.— Oxide  of  Iron,  47.50 
phosphoric  Acid,  32.00 
Waier  20.00 — 99.50 
Klaprotb,  BeU.  b.  iv.  a.  133. 

Geoftiottk  SitfiatiMUmJQtetm  in  neat*  Md  bade  in 

clay  beds,  also  dis-^emlnMMl  fai  bog  iroo-oro,  OT  ineroat* 

ing  lurf  and  peat. 

Geograjihic  Situation. — Eurcpc. — On  the  surface  of 
peal>nH»aes  in  sereral  of  the  Shetland  lalands;  and  in 
•  SZ 
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river  mud  al  Toxteth,  near  Liverpool  j  Iceland. — Mia. 
Borders  of  the  Lake  Daiktii  in  Siberia. — .Immca. 
Alonf;  with  bog  iron-ore  in  allurial  soil  in  New  Jcv^cy. 

U,e,.—U  lOinMiroM  wd  m  «  pigmeBt.  la  princi- 
pallx  employed  b  wawr*col<rani  bccftni^  mhm  mSxsd 
vitb  oili  tbft  colour  it  aud  to  etosge  into  Uick. 

GxnutVI.  ORAPHITE.* 

KoUcoGlimincrt  JlleA*> 

One  axis.  Cleavage  rhomboiclal.  Siretk  bitck.  Hard- 
neai^l.o — 2  5.   Sp.  gravit;=2.7 — 3.0. 
This  genut  voouias  one  tpedM,  vis.  Rhombmdal 

Graphite. 

t.  RmnBoisAi;  OvAraiTBi  Janraen.— Graphit, 
IVemer, 

Rhomboid  unknown.    Cleavage  axifran^ible. 
This  species  IS  divided  into  two  rabi|IOtl«ifVil.  Scslj 
Graphite,  and  Compact  Graphite* 

FimiT  SvBifBcmi.  " 

ScAi.Y  GRApiiiTt. — Schuppii;cr  Oraphit,  fffmrr. 

Jixiernai  ChaTttctert. — Coiuur  dark  stcel-grey,  which 
approaches  lo  light  iron-black.    Occurs  niasMve,  ditM* 
miMtcdj  inooitneiSinali|tnd  line  gniotilar,coQcretionai 
\ai  eryaiallized.   Only  lecondary  form  hiiherto  met 

with,  is  the  equiangular  six-aided  tabic-  Ir^iern.illy 
shining,  passing  into  splendent,  and  lustre  imullic. 
I'racim  c  scaly  foliaitd  I- r.i^;iin.iiis  imlttLi  rniiuic  an- 
gular, and  blunt-edged.  Streak  shining,  even  splen- 
dent, and  lustre  metallic.  Perfectly  scciilc.  Railur 
difficultly  frangible..  Writea  aod  aolla.  Streak  black. 
Tm1»  inrf  groaqr. 

SeCOMD  StTBSPKCIES. 

Compact  GraphitB)  Jameaoti.— Dicliier  Graphite} 

External  Characters. — Cnlouris  nearly  the  same  with 
the  preccdin;^,  only  raUici  blacker.  Cjcciirs  massive 
and  disseminated,  aUij  in  column  ir  concn^iious..  Inicr- 
nally  it  is  glimmering,  sometimes  glistening,  aitti  the 
lustre  is  metallic.  Fracture  small  and  fine  grained  un- 
even, which  passes  into  evco,  and  also  into  large  and 
flat  omcboldal ;  tbe  large  is  BomcUiDes  alaiy  longitudi- 
nal.  Fragraeiua  indcienniDatc  angular  aod  wunt-edgcd, 
and  aomeiimes  also  tabolan  In  other  cnsracters  it  agrees 
tritd  tlu  preceding  suhapecies. 

Chrmkat  Character*. — When  hca'.cd  in  a  furnace  it 
burns  without  fldme  or  stiiuke,  and  cliitin{>;  conibuation 
emiu  carbooic  acid,  and  leaves  a  reaiduum  of  i«d  oside 
of  ituo. 

CvntHtuent  Fnrta, 
BeMbellet.  Gfapbite  of  PluSer. 

Carbon,      90.0  Carbon,      .  23 

IroDi       .     9.1^100.00     Iron,  .  3 

Alumina,  ,  37 
Silica,     '  .  38— .100 
Ivwnti  dirt  Jtffaira,  H.  18,  pu  If. 
Ccognottic  Sitns'iir; — Occurs  usually  in  beds,  some- 
times (lutsenuoaicd,  ana  m  imbedded  masses,  in  granite, 


coal  .iiiU  Uijjj  iiji  jualioos. 

Geoifrafthu  Situation. — Occurs  in  imbedded  masses, 
and  di->!>einmdtcd  in  gncm  iit  Glen  Strath  Farrar  lo 
Inverncss-shirc  i  in  the  coal  formation 
in  Ayr«hir«,  wboro  it  ia  imbedded  in 
in  columnar  g1ane»>coal.  At  Bomdate,  in  Cuuabar> 
land,  it  occurs  in  a  bod  or  beds  of  very  varying  thicii* 
uess,  included  in  a  bed  of  trap,  which  is  subordinate  to 
clay-slaic.  This  trap  varies  in  Us  nature,  being  somc- 
tim"--,  grccnaione,  or  irap^iuff,  in  other  iosianccs  amyg> 
dkloid,  w  hich  is  occasionally  slaty,  and  contains  agates. 

U»«»j—T\»  fiper  kinda  are  first  boiled  in  oil,  aod  Uteo 
cut  inio  tableajor  pcuciiat  the  coarser  parts,and  the 
fuse  of  the  sawings,  are  melted  with  sulphur,  and  then 
cast  into  coarse  pencils  for  carpenters  ;  ihey  are  easily 
distinguished  by  Uieir  sulphureou!>  stnell.  It  'x$,  alao 
used  lor  brightening  and  preserving  grates  and  ovens 
from  rust;  und,  on  aecouni  of  its  greasy  quality,  for 
diminishing  the  friction  in  machines.  Crucibles  are 
made  eritli  it,  which  resist  great  degrees  of  beat,  and 
hare  more  tenacity  and  expansibiliiy  than  tboaa  anira* 
fiwtiyre4  with  the  usual  clay  mixtures. 

Gewus  VII.  MICA. 

Talk-glimmer,  Moht. 

One  axis.  Cleavage  thombeidal.  Streak  green,  white. 
Iljrdnessn:!  .0 — 15.     Sp  Kruvity~i  7 — 3.0. 

This  gengs  contains  one'  species,  viz.  Rhomboidat 
Mice. 

1.  RiioMooiDAL  \ftn*,  fpFrf— i— BlHwilwilfiKrlHrr 

Tdlk-glimincr,  Moht.    '  « 

Rnomboid  unknown.  Clcavai^c  {  .j:al|el  with  tItO 
terminal  planes  of  the  regular  six-sidcd  prism. 

This  species  is  subdivided  into  ten  subspecies,  vie. 
1.  Mica;  3.  Finite ;  3.  Leptdolitei  4. Chlorite}  S.Oreea 
Earth  t  C.  Talcj  7.  Necriler*<  PotttOBBi  9."  Steatite  g 
10.  Figttre^ione.  •Cla/-alate,  Whet'Sfate^  Black  Chyk, 
Alum-slate.  - 

FiaST  SUBSPSCIP.S. 

^Iirv.t  /afjiM'jw.— ISimmcr,  Wernrr. 

JP.rtcrnal  C/wracttrs. — ha  most  common  colours  arc 
grey,  tiruvvij,  l)i  >i  k,  .md  while,  and  very  rarely  peach- 
blossom  red.  it  occurs  massive,  and  disseminated;  also 
in  distinct  concretions,  which  are  large,  coarse,  and  small 
granular,  and  wedcepsbapod  l^matic.  The  following 
are  the  secondery  fflrma : 

1.  Equiangular  six-sided  prism.  9  Equiangular  bix- 
sided  table.  3.  Equiangular  six-sided  ubu,  truncated 
on  four  of  ihe  urniinal  ed^;es.  4.  li'juianvjuljr  six-sided 
table,  bevelled  on  the  tcriHiM.il  piioes,  and  tlie  edges  of 
the  bevelmeni  truncated.  5.  Rectangulw*|bur-eldud 
table.    6.  Rectangular  four-sided  piian. 

Crystals  middle^sised  and  aroall,  seldom  large.  Tables 
generally  adhere  by  their  terminal  planes,  seldom  by 
their  lateral  planes,  and  form  druses.  Sometimes  ar- 
ran^jeil  in  rows,  r.irt  ly  in  tlit  losc-form,  LjnrI  seldom  in- 
terseclinK  each  otljcr.  Literal  planes  of  ibc  tables,  and 
the  lermiiKil  planes  of  the  pri^n,  smonth  and  resplen- 
dent; terminal  planes  of  the  table  ioogitudiliaJiy  Strc»k> 


Graphilt,  from 
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•d,  Iftteral  planes  of  tbe  prim  tnnmMtMlj  •tvcakML 

laUimlly  generellj  respleiideiit«  Klitnm  aUniag^  ge- 
nerally pearly,  sometimes  semiinctaUic,  and  in  the 
ailver-whi»e  variet)  pasting  into  metallic.  Fracture  not 
discernible.  Fragment*  tabular  and  splintery.  Trans- 
lucent or  transparent  lu  thin  platesi  but  rarely  it)  cryaaia 
of  OMUderable  thickneas  or  length.  Sectile.  Affords 
ft  gm<Colourcd  dull  atreaJu  F««l»  6m  aoA  nwagre, 
mooth.  Elaatic'ieiible. 

Chemieai  Characten. — Befor*  the  blmrj^pe,  U  OMlts 
into  a  greyish-white  enamel. 

Black  Mic*  from  Siberia. 
.    CoiutUuent  Parte.— Silica,  42  50 

Alumina,  11.50 
Oaidc  of  Iron,  33.00 
Pxidc  of  Sfuigi-' 

DCSBi    .       .  3.00 
Potatbt  ^.       .  lOiOO 

.  '  Magnesia,  9.Q0 

Loss  by  heatinc,  1.00—98.00 
Klaproth^  B.  T.  «.  f8. 

0«afiiMlie  aiNwKMiiW-ThU  mineral  occura  as  to  ta> 
aaotial  cunatitucnt  pan  of  granite,  gneita,  and  niiea> 
date,  and  is  nccitlcutully  intermixed  with  oihcr  rocks, 
both  of  the  primitive,  transition,  secondary  or  flcLiz,  and 
alluvini  classes. 

Oeographk  ^Ka/<on.— The  rocks  in  which  mica  oc- 
mrat  m  ao  unweraally  distributed,  that  h  la  not  Dcces* 
lanr  to  eoiar  into,  aof  detail  of  localitiea. 

i7ttt.—ln  Siberia^  where  window-glats  it  acarcet  it 
is  used  for  wind<rw8;  also  for  a  aimilar  purpoae  tn  Pertly 
and,  I  believe,  also  in  New  Spain,  at  it  appeara  ibat 
the  mineral  named  Teeuii  by  Ulloa,  and  which  is  uaed 
for  that  purpose,  is  a  variety  of  mica.  It  is  also  used  in 
lanterns,  in  place  of  ^lass,  as  it  resists  the  alternations 
of  heat  and  cold  better  than  that  substance.  In  Russisi 
it  is  employed  in  different  kinds  of  inlaid  work.  It  ia 
fWmoiiiiiea  in^ieniMxed  with  thegUuse  in  particular  k|pda 
of  esfthen-ware ;  the  he«»  wtaicir  melta  the  glaze  ba4 
no  cfTerr  oij  t'lc  rniro  ;  henr.e  it  appears  ilispursed 
throughout  ttie  ^iuzc,  like  plates  or  scales  of  silver  or 
gold,  and  thoa  gives        1;^  surface  of  the  ware  a  very 

3reeable  appearance.  Some  artists  uae  it  in  the  mikkiiig 
aitifieial  ovanturines. 

SseOMA  SUBaVBOIBB. 

PiHiTE  Jame»on.—P'm»,  Werner.  Micarelle,  Kinoan. 

JUxiemal  CVjararrfr*.— Colour  blacki&h-grc(:n>  alitred 
on  the  suviace  by  brown  or  red  irun-ochre  into  brownish- 
red.  Sometimes  iron-shot.  Occurs  massive,  also  in 
^iatioct  eoncretionai  wbicb  are  thick  and  thin  lamellart 
coltoctad  i|Mo  laiwo  and  coana  graimlari  and  crfstallited 
In  the  following  figures  i 

1.  Equiangular  six-sided  prism.   S.  The  preceding 
flgure  truncated  or  bevelled  on  all  the  lateral  ecl^'cs. 
Owing  to  the  number  of  planes,  figures  of  this  descrip- 
tion have  a  cylindrical  fotn.    Th«  tennUOil  Mlgle« 
someiimes  truncated. 

Ciystals  seldom  middle^aiaed,  ||enef»llf  amalL  Thejr 
■to  imbedded,  and  frequently  mterscct  each  other. 
Cleavago  altining;  finwttire  glistening  and  glimmering; 
lustre  resinous.  Fracture  small  grained  uneven.  Frag- 
ments blunt-angular,  seldom  laliular.  0|>iM}uei  bintijr 
trai  sluctnt  ui,   ihe  e(l>;es.     Scctilt.     KdSUj  fran|iWie. 

Mot  flexible.   Feds  aomevbst  grcaqr* 


CAemkai  Ckaraettr^''-,U  ia-infiiaiMo  befon  Iho  bio«« 
pipo. 

C^nttUuent  Pai««.— Silica,  .      .  -   39. so 
Alumina,       .  63.75 
Oxide  of  Iron,  6,75 — 100.00 
Kla/irothf  Jour,  des  Mines,  N.  100.  p.  311. 

Geognoitic  and  Geogra/iMc  SUuaiiom— -It  is  found, 
imbedded  in  the  granite  ot  Si.  Michael's  Mount  inCorB" 
wall;  io  porpbyr\  in  Ben  Gloe  and  Blair-Gowrie. 

Third  Subspecies. 

LsriooLiTji,  yamraon.- Lepidolilb,  Werner, 

Sxtmat  Cllarvrfer»~Co1our  p«ach-Uoaaom-fod,  in- 

dining  someitmes  to  rose-red,  sometimes  to  lilac-blue  ; 
passes  into  pearl-grey,  yellowisti-^;rey,  and  greenish- 
grey.  Occurs  massive,  and  in  small  granular  distinct 
concrctiotw.  .Internally  its  lustre  is  glistening,  passing 
into,  abininib  pearJjr.  Fncture  coarao  apliniery. 
Fragments  iad^enninato  sbgiitar  and  bloot-edged. 
PeeMy  tranalnoent.  Soft^  Ratlnivaeettla.  RaUior  easily 
f  ant^ible.    Specific  gmvityi  3.tl<i  Kli^tnthi-J»J»t 

Kurtten, 

Chcmicnl  Characterij— Before  the  blowpipe  it  intu- 
mesces,  and  melts  very  easily  into  a  milk-whiic  nearly 
translucent  globule. 

CmutUutnt  PoKf^^iiku,     ,     .  »4.oo 
Ahimbia,  .  MkOO 

Potnh,  .  la.00 

FIttate  of  Lirne^  400 
Manganea^      .  3.00 
Iron.       .       .       ,  1.00 — 100 
VautjUflin.  Jour,  de  Min.  t.  ix.  p.  235. 
Oeognottie  and  Geogra/Mc  SUuatioru. — It  occurs  dis« 
semiiiateu,  in  foliated  and  granular  limestonoi  at  Od- 
molfy,  and  in  other  quarters  of  the  HigUandsi, 

Fourth  Subspecibb. 

CHLoaiTE,  /amevon.— Chloht,  Wenut, 

This  aobbpoeiea  ia  divided  into  foor  kfaidai  vln.  E«r* 
thy  Chlorite,  ConuDon  Chlothe,  8I«^  CbleritCii  and 

Ffiliated  Chlorite. 

firtt  IBM. 

E^avjiT  CflftOBiTB,dbmMaM.«.EidigsrCblorit|  Ar> 
ettn. 

Sxtenui  CKoAccrra^— Cdkmr  green.  Oeenra  tnas- 
stvct  dcateminatad,  in  craata,  and  moss-like,  inclosed  in 
adulwia  and  roclfcryiul.  Olimmering  or  glistening ; 
lustre  pearly.  Consists  of  fine  scaly  particles,  wiiich 
are  more  or  less  cohering,  and  feel  rather  greasy.  Does 
not  soil.    Streak  is  of  a  mountain-f^rei n  colour. 

Chemical  Characiert — It  mclla  before  the  blowpipe 
into  ;>  loitcki^li  -<i't);;. 

Cenukuem  PorJa.— Silica,  .  .  MjOO 
AInmina,  18.50 
Magnesia,  MO 
Muriate  of  Soda, 

or  Potash,  .  3.00 
Oxide  of  iron,  43  00 
Loss,  .  3.50 — 99.00 

Vauqnelin^  Journ.  des  Mines,  N.  39,  p.  167, 

Geogneitic  and  GeogrofiMe  SUuation$  — It  occurs  in 
veins  ai  H.^  witit  ecnmon  ehbwito  M  ForMtb  Cottago 
ia  Pcrthaliire. 

tzs 
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CoMuoK  C«LO«iTB,  AMMoii.^3emejiier  Cbloritt 

Werner. 

ExtertMChantten — Ciilnur  is  inlermeditte  bttveen 
dark  Mackbh-green  und  leek-KMen.  Ocean  mM»iM 
and  disceminated.   Luatre  Klimmcring,  or  gtiatcning} 

pearly,  inclining  lo  resinous.  Fracture  fine  earthy;  fine 
Bcaljr  foliated.  Frai*ments  blunt-edged.  Opuque.  Be- 
comes li^ht  mountiiin- green  in  the  sireak,  with  a  feeble 
Iu»ire.  Snft.  Sectilc.  Does  not  adhere  to  the  (ongue. 
Feels  somewhat  greasf. 

Oeogno&tie  and  Geegrafihk  AiMiaKaiu.— Occurs  not 
only  diaaetainated  through  rocks  of  dlffinent  kindsi  M 
granite  and  nrn  sl^tu.  but  also  in  bflds  aUd  ftfat*  It 
is  met  with  in  Arran,  Bute,  &c. 

TWrd  Kind. 

Slaty  Chi.orite  or  Chlorits-SiatBi  Jameaan  — 

Chloiit-Schiclcr,  IV'w-r.  Schicfrigcr  Chlorii,  Knrsiett. 

External  C7jflraiJir,j— Colour  inici nitdiate  bt:twecn 
dai  k  mour.'ain  and  Ictk  gici-i)  ,  somcliniesi  passes  into 
blatkisti  grccn  unci  gi etuisii-biack.  Occurs  massive, 
and  in  whole  beds.  Lustre  glisteningi  someiinies  in- 
cUniog  to  shining,  snd  iniermedistc  between  pearly  and 
Asinous.  Fracture  more  or  leu  perfect  staty,  acldom 
straight,  generally  «?-vf>ti  slaty,  and  sometinK-- ^  .ty 
foliated,  Fraj^niciiii  Lajuiar.  Opaque.  Affmdb.  a  jj.ilc 
mouulain-j^rccn  streak.  Sectilc  ;  rather  easily  Iran^i- 
ble.  Docs  not  adhere  to  the  tongue.  FecU  slit^liUy 
fressf. 

QeognMk  ^naifoii.— Occurs  prindpsily  in  beds, 
suborojnste  to  cby-slate,  snd  is  acnsiouillf  ssioeisted 

with  poistone  and  talc-slate. 

Gtografikk  Situaiion. — Occurs  in  beds,  in  the  clay* 
slate  distikta  of  tks  Gnminsnstaiid  other  psm  of  Seou 
land. 

Ftmih  EM, 

Foliated  CnORtRt  Jkmuon*^W[\ttAgtt  Cbhirit, 

fVemcr. 

Extcrmd  dnwcifrt.— Colour  dark  blsckkk^gresn, 
which  i»  some  rare  vsrieties  is  dark  oliveftWB. 
CDrs  mssiive,  diaaenlosted,  in  granolsr  concretions,  snd 

crystallized  in  four-sided  prismi,  and  in  six-sided  lablej. 
These  tables  are  ap;^rei^aicd  tO);cther,  in  such  a  man* 
Her  as  to  form  the  two  foil  ;  ■  i  r  iijrures: 

A.  Cylinder  terminated  by  two  cooes. 

B.  Two  truncated  cones,  joined  base  to  base. 
Craslsis  gMiersily  longitudinally  streaked,  and  era 

smsif  or  mtddle^stsed.  Estemally  gliKiening,  approach- 
ing to  ahining,  and  resinous;  iiitLtiulIy  -itniiinjj,  and 
pearly.  Fragments  iudctcrniKiue  aji^uUr  i  ial)ul«r. 
Opaque;  translucent  on  the  ed^es;  sectilc;  rather  dilTi- 
cultly  frangible.  Feels  rather  greasy.  Colour  lighter 
in  the  streak. 

Gtognattk  and  GttgnfiMe  SUtiatiant.^lt  occurs 
ID  the  lalftbd  «f  lorn,  one  of  the  Hebrides,  in  quartz 
rock. 

Firrn  SuBaPEoi£s. 

GuBs  Earth,  yam^jon.— Oriinerde,  Werner. 

Sxttrnal  Charaefert.^Co\a\}T  green.  Occurs  mas^fDi 
seldomer  ifiasemioated,  more  frequent^  in  globalsr  siul 
amygdaloidsi'disped  pieces,  which  sre  sometimes  bd- 
low,  in  rr  ins  lining  til!,  vi  i- ular  cavities  in  nmygda- 
loid,  or  on  the  surfoce  oi  agate  bails.   Interoally  dull. 


Fracture  earthy,  sometimes  «ma!l  grained  nntven. 
Opaque.  Feebly  gliauiiiog  in  the  streak,  but  without 
any  change  of  colsor.  Feels  iMher  gfttij.  Azores 
sUgbtly  to  tODpM. 

GleMtai  Qte(weWrs»*«Before  the  blowpipe  it  h  ron- 
verted  into  a  hlsck  seiicHler  slag. 

From  the  Veronese. 

ComttUnMt  Arle^i^ilicif  si  o 

Oxide  of  Iron      .  2&.0 
Magncua,         .  9.0 
Potash,  10.0 
Water,  6.0-^9.0 
MkifirUAt  Beit.  B.  iv.  s.  341. 
Geogniyttk  SitmHen^U  occurs  princjp.illy  in  the 
nrriv^ diiK/KUI  cjvliivS  of  amygdaloid,  and  incrusting  the 
agalcb  fuuud  in  thdt  rock.    It  ulsu  occaHioniilly  colours 
Sandiktone,  and  is  di^t'^eniinated  in  porpliyry. 

Gea^mfifiic  Situaiion.-^ll  i%  a  frequent  ptiucral  in 

the  aniy^daiuid  ui  bcotlendj  It  occurs  slso  in  that  of 
lutglaod  snd  Ireland. 

(Tiir*— It  Is  used  ea  a  figment  in  water^painiing,  and 
ia  the  memntalH^een  of  pamtcra. 

Sixth  SvasvBcfia.' 

Tat  c,  Jarnrton. — Tulk,  Werner. 

This  species  is  divided  into  two  kinds,  vi«.  Conmois 
Talc  and  Indurated  Tale. 

Common  Tai.c,  Jameton. — Gcmeiner  Talk,  IVernrr. 
External  fAarac/rrt.— Common  colours  white  anii 
blue.  <)ccui-«  massive,  disaeraiiiated,  in  plates,  reni- 
form  and  buiryoidal ;  in  diatinct  concretions,  whicb 
are  large,  coarse  and  small  granular ;  also  narrow  or 
broad  and  siellulsr  or  promisciioas  rsdiaied,  which  sr« 
again  collected  into  other  eoneretloss,  having  a  wedgw- 
shaped  prismatic  form.  Sometimes  crystalli/.ed  in  small 
six-sided  tables,  which  are  in  druses.  Generally  splen- 
dent ;  shinincj;  ptarly  ;  senii-mctallic.  I  rat^mciU* 
wcitgc-shaped,  seldom  splintery.  Ti-anslucent  ^  ia  ibin 
folia  transparent.  Fleslbia ;  not  elssite.  ^clile.  FeeU 
vcrf  gressy.  •  * 

f^emteat  Ctanicfrrs^tt  becomea  white  befbre  lbs 
blow -pipe,  snd  at  length,  with  difficulty  nCRirds  a  anult 
globule  of  enamel. 

OcuutUutnt  Part; — Silica,  61.75 
Magnesia,  '  30.50 
Potash,  .  .  i.76 
Oxide  of  Inxb  .  a.iO 
Water,  .  O.S« 
Lnsi,      ....  3.S5 

Klafirot/i,  Karsl.  Tab.  a.  43. 
Ceognottic  Siiuaiion. —  It  occurs  in  beds  in  mica- 
slute  and  clay-slaie,  nud  in  a  iiituilar  situation  in  granu- 
lar limestone  .and  dolomite ;  also  in  cotemporaneotan 
veins,  in  beds  of  indurated  talc,  Berpenttoe»  snd  per* 
phvry ;  and  Id  the  reQifbrm  cstcroal  ihape  in  linatooD 
veins. 

OeogrvfiUe  Sltua$hn  — It  it  found  In  Aberdeenshire, 
BanfT<.hir(-,  and  Pcrthshirt . 

Ute. — It  enters  into  the  composition  of  the  cosmetic 
natnad  rwggt 

9eetnA  JOni, 

Indub  ^1  fd  Tai.c,  or  Tm«  flUt%  JSHHMStl^Vifi* 
biirteter  Xaik,  Werner. 
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£tiemat  Ckitraclert.-~C6\o\in  grey  and  green.  Oc- 
con  ipttHYBi  tmi  rarely  in  fioroma  dikltnct  concretioOB. 
LtMire  abiniagi  pussing  lo  peitljr.  Frac- 

ture curved  sl:ty,  passing  into  imperfect  foliated. 

rrai,'mt:its  lobular.  SlronBly  iraoslucciU  on  tlic  t  ('iJ:e=,; 
sonieuincs  lecbly  iianslucent.  Raider  sectiii,.  lljii  cr 
e»»Uy  frangible.    Noi  fUxible.    FclIs  pnusy. 

Geognoatic  Situation. — It  occun  in  primitive  mouti<- 
ttins,  where  it  furrus  beda  in  clay-slate  ami  scrpcMioet 
and  ia  associated  with  amianthus,  chlorite,  ibon>b-ipW^ 
garnet,  actynolite,  quartz,  kyanite  and  grenalite. 

Geogra/i/iic  SUua.'ion. — It  occurs  in  PcTtlwlUNi Baoi^ 
shire,  and  the  Sht  tlai.d  islands. 

U»e».—ll  is  cnipli)yed  fur  drawing  linci  Ijy  r  ru  p-.n- 
t«rsi  taileret  bat-makers,  and  glazicra.  The  Itnea  are 
not  lo  Mtily  effaced  as  thoae  tttito  bf  cfaalkf  and  bft- 
aide*  ranaio  unaltered  under  waMr. 

Seven  i  n  St  nsPRciBi. 

NA6RITB,  Jameton. — Nacrite,  Bnngniart,  Crdiger 
TaJk,  HTtmer, 

External  CAar«c^/r».— Colours  grccnish-whitc,  and 
gT*eoi*h-f»r«T.  Consists  of  scaly  part?,  which  arc  marc 
or  Irss  Cdiiipnclcd  ;  the  moit  coinp.ict  varieties  have  a 
thick  or  curved  slaty  fracture.  Strungly  yiimmering ; 
pearlrt  inelinfog  to  veiiiMMa.  FriaUa.  Peela  very 
grcaajr;  wilf. 

Cll«>ifica/  Chameten^Xx  melu  eaailj  before  tha  blow- 

ConttitucHt  Partt.'^Mamva»t  81.75 
Magoeiiai  0.75 
Lime,  .  4.00 
Potash,  .  0.50 
Water,      ,     13.50— 100.SO. 

Jokm. 

Gtognoitk  and  (yrografifiic  .^!tualion«. — This  is  a 
very  rare  tninervil ;  it  occur*  it)  veins  with  !>p.irry  Iron- 
atotic,  i;altija,  ii  oii  pyi  iicv  atul  (]iiHUr,  in  the  mining  dis- 
trict of  Freyber{;  in  Saxony  i  Uieren  in  Silesia ;  and 
Sylft  ill  PManoBL 

Emiitb  SommmwM. 
Fonroiiief  or  Lana  Oiiaaia,  Jiiai«fe»<— Tc^Atainn 

JSsitnut  CHaml«Wfcr~Coloiir  greedab-grey,  of  dif- 
ferent degrees  of  intensity  {  darker  varieties  incline  to 
Icek-green,  and  blackish-gracn.  Occurs  massive,  and 
in  granular  cotici-ciions,  which  are  indistinct.  Internally 
glistening,  inclining  to  shining  ;  pearly,  iochoing  to  re- 
ainous.  Fracture  curved,  and  imperfect  foliated,  which 
paaaea  into  alaty.  Fragmenta  iDdeterroimte  angulari  or 
ilMf.  Translucent  on  the  edgea.  Affbtda-a  wlrito* 
ctfoiared  atreak.  Perfectly  aectfla.  Faala  gNeqr.  lU- 
tlier  diffitfultlv  frangible. 

Chemktit  Ckurmtttr^lX  ia  infitiibla  Mora  the  Uov* 
pipe. 

Geognottu  Suau^tn^K  •GGwa  iB  thick  lNd%  In  pri- 
aitive  clay  slate. 

Otogra/ihic  Situattm^lt  occura  abandantly  on  tbe 
shores  of  tbalake  Conoio  Lombardy,  and  at  Chiavenna 
in  the  Vaiteline;  also  in  different  paru  in  Norway, 
Sweden,  and  Finland. 

VW^-^Wbcn  newly  extracted  froan  tbe  quarry  it  ia 
vary  aaft  and  ttniieiaiiiat  ao  iliat  it  la  finqneDiiy  aaUoo- 

.r^r.,,';.;,:;..'.''r,  f  r  <!  m  tlic  fifrfV  irnrtli  «j  tjma  lad  lulu,  Iflddll 
iatb«c«uathea  wlteieitiipBaaifal^iouiN* 


ed  into  varioua  lunda  of  culinary  veiaeit)  which  harden 
in  dryingt  *oi  are  very  refractory  ia  tbe  fire. 

Ninth  Si;BspeciEs. 

StbatitS}  or  SoapstokS)  /eaieam.— 5pecl(atd>f 
w^riier. 

External  Ctomcfert.— Colours  white,  reddish-white» 
and  yellow.    Sometimea  marked  with  spotted  and  den- 
dritic greyish-black  delineations.    Occurs  ma;s  .>  c,  i 
aeminaled,  in  crusts,  renifurm  ;  and  also  in  the  following 
figures : 

1.  Equiangular  six-sided  prism,  acutelv  aeuminatad 
an  iMlb  extremities  with  six  planes.  9.  Ac«t«  dottbto 
lix-nded  pyramid.    3.  Rhomboid. 

The  six  sided  prism,  and  six-sided  pyramid,  are  from 
rock-crystal,  and  the  rhomboid  from  calcareous-spar. 
Butb  appear  to  be  stipposiiitious,  and  arc  small  or  mid- 
dle sized,  generally  imbedded  in  massive  steatite.  La- 
teral planfss  transversely  streaked,  and  the  acuminating 
pboaa  aoMXitii  and  shining.  Internally  dull,  and,  when 
QliDameriBg*  owing  to  iia  being  intermixed  witlt  fotaign 
parts.  Fractttre  coarse  splintery,  passing  into  coarse 
and  fiae-praincd  uneven,  internally  dull,  seldom  feebly 
gliiiuncnng.  l"rajjmenls  indeterniinaie  anjjular,  and 
blunt-cii;^cd.  Trunsluctnt  on  the  edges.  Uicomea 
shining  in  the  streak.  Writes  but  leebly.  Very  sectiie. 
Rather  difficultly  ftwD^ble.  Does  not  adhere  to  tbe 
tongue.  Fedk  very  graam; 

CleNlMl  CSbaractfTi.-— Belbre  tbo  blowpipe,  it  loaea 
ita  ooiour,  but  ia  iofttidble  without  addition. 

Steatite  of  Monte  Ramuzo. 
OnraMtadU  Porfr.— Silica,  44.00 
Magnesia,    .  44.00 
Alumina,       .     200  - 
Iron,      .      .  7.30 
ManganeiCi  1.M 
Cbrome,  5.00 
Trace  of  lime  and 
.  muriatic  acid.   100  39 

Vaufjuelin. 

Gcofpioiiic  Siiuation.~-\l  occurs  frei|uently  in  small 
colemporaneous  veins,  that  traverse  serpentine  in  all  di- 
reetionaj  and  in  angular  and  other  absped  pieces  in 
aecondary  or  floati>trap  roclta.  It  also  occura  jo  meul« 
liferous  veins  thai  traverse  primitive  rocks. 

GtografiMc  Sicuaiion — It  occurs  in  the  serpentine  of 
Portsoy  und  Shetland;  in  the  limestone  of  Icolmkill} 
and  in  the  trap-rocks  of  Fifeshirc,  the  Lothians,  Arratl, 
Skye,  Canna,  and  other  parts  in  Scotland.  In  England^ 
in  the  aarpantine  of  Cornwall,  and  at  Amlwch  in  An- 
gieasf. 

Vwet.-m.'The  steatite  of  Cornwall  is  used  at  Woreeater, 

in  the  manufacture  of  porcelain.  Like  fullers  earth  and 
indurated  talc,  it  readily  absorbs  oily  and  j^reasy  matter, 
and  hence  it  i;<  usl  I  fur  cxiiuci:i  -po^  ofgrease  from 
silk  and  woollen  stufl's.  It  is  also  employed  in  poliah* 
log  gypsuns,  serpentine,  and  marble.  When  pounded 
MM  slightly  bomtt  it  forms  tbo  basis  of  certain  coame* 
ties.  It  wiites  readily  on  glass,  in  which  ehameter  it 
differs  from  common  chalk,  which  leaves  no  trace ; 
hence  it  ia  u»ed  by  glaziers,  in  marking  plates  of  glass 
beibre  they  are  eat  with  diamond. 

T»NTR  Sr'nsvv.eiES. 

FiotranaToin,  or  Ao.%i.MATOLtTBti  /amraon.'—Bild- 
Htnia,  Wtmtr.  AgataatoUtli,  Xt^mOi, 

^fianM^titm,  linHB  H  iaet  iletguiaa  af  dWwtt  Mb» 
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Extermtt  Gkoraeten.'^Coloari  grey,  green,  «hite» 
icdi  ttKl  brown.  Occur*  iiMmAir*.  Internally  dull  or 
feebly  ginnnerirtj^.    Fracture  large  «nd  flat  concbiddal 

in  the  lar^^c,  splintery  it)  the  small,  and  sometimes  im- 
ptrfi;ct  sl.it).  1  iiigments  indeterminate  angulai,  raihcr 
sliarp-eilgt-ii,  ur  mipcrfccl  tabular.  Translucent,  &ou>e- 
times  only  on  the  edges.  Becomes  feebly  resinous  in 
the  atreak.  Immediate  between  sectilc  and  brittle- 
Feels  nther  greasj. 

Quntttttl  Guanttttn. — It  is  iofuaibie  before  the  bloir- 
pipe. 

Chinese  Pigurestone.  . 
Cnmtil.  i*ar/»  — Silica,  35  uO 

Alumina,  29.00 
Ltmc,  3.U0 

Pouahj  7.00 
Iran,  1.00 
Water,  5.00— 99.00-~Fai(?i(«Ai. 

ISeogra/ikic  Situation. — It  occurs  in  Cnina  and  at 
Nut;).>,{  111  Transylvania,  but  the  geogiiustic  situations 
art-  uiiknotvn. 

Uict. — This  mineral,  owing  to  its  sofmess,  can  easily 
be  i.i^nioned  into  various  sihapcs  with  the  knitc:  liencc, 
in  Ciiina,  where  it  frequently  occur*)  it  it  cut  into  hu- 
man figurea,  also  Into  pagodas,  cupa,  snuff-boxes,  8ce. 

•  Clat  Sl*tk*  /amMOM.— Thonscbielcr,  Werner. 

External  CAaracfrr*  — Colours  yellowish,  ash,  smoke 
bluish,  pcjil,  and  (;rctni8h  (,rcy;  from  tjiccnish-grey 
it  pns'jcb  into  a  colour  intermediate  bciwccn  leek-grcen 
anil  blackish  green  ;  from  dark  smoke-grey  into  grey- 
ish-black  and  biuish.bl.icki  and  from  pearl-grey  into 
brownish-red t  and  chcrry>red.    Sunneiimea  spotted, 

striped,  or  flamed.    Occurs  nsssslve.    t^tm  peariy, 

glisiQiiing,  or  glimmering;.  Fracture  more  or  lets  per- 
fect slaty  ;  some  varit-iii  -)  ^ippruacli  to  Foliated,  oiliers 
to  compact.  T1\c  slaty  is  ur.ljtr  siraielii,  or  iiniliil.itiiij^ 
curved,  and  the  latter  has  a  iwuioid  (  hmjucly  intersect- 
ing cleavage.  Fragments  generally  tabular,  seldom 
kmg  splintery  or  trapezoidal.  Is  opaque.  Affords  a 
nqrish-whitc  dull  streak.  Scciilc,  and  easily  spltL 
Peels  rather  greasy.  SpcciBc  t'r->vity,  2.661,  Xinman. 
2.706  Kartten. 

Chemical  C/Krractcrx. — It  is  fusible  into  a  slag  before 
the  •■  wj.ip.. 

Cotutituent  Parts. — Silica,         .      .  48.6 
Aiumintt  ■  !IS.s 

Magnesiai  .  .  1.6 
Peroxide  of  Iron,  1 1.3 
Oxide  of  Manganese,  0.5 
Potash,  .       .       4  7 

Carbon,  ,  .  .  0.3 
Sulphur,  >  .  0.1 
Water,  and  Vblilile 

Matter,      .      .  7.6 
Loatt  1.S— 100 

Dauiuitton. 

Grognostic  Situation.— It  occurs  in  priuiitive  and 
transit      M  ountains. 

Gtografihic  Situation. — It  is  a  very  generally  distri- 
buted roch  throughout  the  mountainous  regions  in  the 
different  quarters  of  the  glebe.  It  abounds  in  manj  of 
the  Highiand  ^ilcta  in  Great  Britain  and  Irelmdt  ttid 
in  aevenil  of  the  tnmller  itiaods  that  lie  near  their  coeata. 


•  Cl^fAte,  whet^late, 
•r  their  aflinity  wHb  it. 

t" 


t7*r.— It  is  principally  used  for  roofing  houses, 

•  VVukt-Slatk,  JametoH. — Weuschiefer,  kVemrr. 
Bxterwl  CAamelfrt.— Most  common  colour  green- 

ish-grej-;  it  is  fnund  aUo  nioiintaiH,  asparagus,  olive 
and  oil  u;rccn.  Occurs  massive.  Internally  feebly 
glimrncnn;;.  Fracture  in  the  largt;  is  straight  slaty;  in 
the  smalij  splintery.  Fragments  tabular.  Translucent 
on  the  edges.  Streak  grejrish-white.  Soft  in  a  low 
degree.  Feels  rather  greaaj.  Specific  gravity  a.rs«, 
XefMim.  - 

Gtognottic  Situation — It  oecurs     beds  in  printitlve 

ami  traiiaiiion  clay.siiitc. 

c,rui;rafihic  Sitm*titH,^V^  Gq«  Taftotitt  tro brougfat 

from  Turkey. 

C^m.—When  cut  and  poti^d,U  Is  used  Ibr  aharp- 
ening  iron  and  steel  inatrumeiiti.  For  these  purpotee,  it 
is  necessary  that  it  contain  no  intermixed  hsrd  mine. 

rals,  such  as  quarts.  The  light-^rccn  coloured  varie- 
ties, from  the  Levant,  are  the  most  highly  prized: 
those  from  Bohemia  arc  also  mut;h  esteemed  in  com- 
merce The  Levant  whcl-slate  is  brought  in  masses 
to  Marseilles,  and  is  there  cut  into  pieces  of  variout 
sizes.  It  is  ground  by  meant  of  ssnd  or  sandstonti  and 
polished  with  pumice  and  tripoli.  These  whei-stones, 
orAoiire,  aa  thef  are  called,  ought  to  be  kept  in  damp  and 
cool  placet;  for  when  much  ex|K>sed  to  the  sun,  tiiey 
beconie  too  haul  and  dry  for  many  purposes. 

I'lic  powder  of  whet  slate  is  used  for  cutting  and  po> 
lihhin.;  tnciala,  a&d  ia  bj  aniaia  eonaidered  »t  a  vari*^ 
of  emery. 

Duaw(xo-Slatbi  or  Buck  CiiJii>K,  JSrateseittf— — 
Zetchcnschtefer,  Wenur. 

External  CAarar(«rt.«43otoitr  intermediate  between 

bluish  ami  ^Teyisti  black,  rather  more  incUning  to  the 
latter.  Massive.  Lustre  of  the  principal  fracture 
glimmering.  Cross  frartiirc  dull.  Principal  fracture 
sUly,  generally  straight,  sometimes  curved ;  cross  frac- 
ture fine  earthy.  Fragments  partly  tabular,  partly  long 
splintery.  Of«que.  Soils  ^hrtjr,  and  writes.  Re- 
taina  Its  colour  in  the  streak,  and  becomes  glistening. 

Very  soft.   Scctite.'  Easily  frangihte.    Adheres  slightly 
to  the  tongue,    l  ei  Is  fine,  but  meagre.    Specific  gra- 
Tily,  2  n 0  Airwon.— a. Ill,  KarittH. 
Chemical  CAarac/rr.— Infusible. 

Geognottic  Situation. — Occurs  in  beda  in  ptimitfvtt 
and  inuiaiiion  clay'slatei  also  in -aecondary  er  fleets 
IbrniatloBS. 

Oet^n^htc  Situation.— Found  at  Marvilla  in  Spain, 
Briiiuny  in  France,  and  in  Italy ;  also  in  Gcrmsny,jts 
in  the  mountauis  ef  Bttenths  and  in  the  coal  fbmatfoii 

in  SroOniid. 

Cfr.  — Used  for  dfawbig,  and  niso  a  black  eotmir 
in  pdUiiiii|{.  ^ 

•  Ai.iiit  SLATB.*.AIiim  alate  la  divided  hl»tweUDd«, 
via.  comoimi  alum  slate,  and  gloa^  alooi 

firtt  Kir.  ft. 

Common  Allm  Slatk,  yamcion.— Gemciner  Alsun" 
SChirtcr,  IVemer. 

EjtttmiU  CMfwcfrr*.— Cnionr  intermediate  between 
bluiah  and  iron  Meek.    Msssivei  and  aometimea  io 
"  ballsy  wMcb  are  imbedded  to  the  maaaive  v»> 
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rieties.  Lttttre  more  or  lets  gUmneriae.  Fracture 
Dearly  perfect  atraifrht  sUtj.  Fr«gmentet»1»alar.  Opaque. 
DoL!>  not  aoil.  Retains  its  colour  in  the  strcait,  liiit 
becoiucB  i;lisuiiit)K-  Intermediate  between  uoii  aitd 
•entibard.  Eitily  frangibto,  md  ratber  brittle.  Speeifie 
gnviljr  S.3M,  JUrwan, 

Second  Kind. 

Glossy  Ai.um  SlatBi  •/amrfon.— 'Glunzender  Alaun- 
schietrr,  ft'crner 

Rxtemal  .Clka»e(«r*.— Colour  iolennediate  belwera 
Untah  bimI  iron  blacki  and  it  sometime*  exhibits  on  tlie 
surface  of  fissures  the  pavonine,  coliimbine,  or  temper- 
steel  tarnish.  Occurs  massive.  Lustre  semi-metallic 
and  splendent,  ilumtu;,  or  tjliateninjj,  on  the  principal 
fracture,  and  glimmering  or  dull  on  the  cross  fracture. 
Principal  fracture  is  generally  undulating  curved  anO 
abort  slaty}  seldom  incluies  to  straigbt  slaty.  Croit 
fimclare  eartliy.  Fragmenu  tabular,  md  these  run  into 
wedge  aliapcd  lltegmaala.  Spedfic  gravity  9.588,  S.SS9, 

In  all  the  other  ehaiMtM^  It  agrect'vitli  the  pracedU 

iog  subspccii-s. 

Oe»gnotrtc  SUuation.— Both  subspecies  agree  in  geog- 
nostic  aituation :  they  Occur  in  primitive,  and  also  in 
traosUien  clay  slate,  and  more  rarely  in  veins  travers- 
al^ these  rocka.  Sone  varieties  of  alum  slate  have 
MtB  Served  asaodsted  with  secondary  rocks. 

Ottgrafihic  Situaiion. —  Ii  occurs  along  with  Rrcy- 
•  tvsrke  and  grtywackc  slate  in  the' vicinity  of  Moffdt,  in 
Duiiifncbhliirr; ;  in  the  transition  districts  of  Lanark- 
shire, particularly  in  the  neighbourhood  of  Lead  Hills; 
and  near  the  Ferry-town  cf  Crec  io  Galloway. 
'  Vu^—'T\^  mioeralt  when  joaaicd  and  lixiviated, 
aAbrde  alum. 

The  following  minerals  are  placed  immediately  after 
the  genus  Mica,  on  account  of  the  general  afBnity  to 
it.  Thtir  prcsint  situation  ia  Mt  to  be  ciMuddend  aa 
fixed,  but  oniy  temporary. 

*  I .  Native  Magnesia ;  3.  Magnesite;  3.  MeerschauiB, 

••4.  Nephrite;  9.  Serpeotlhe)  «.  Fnller'a  Earth. 

1.  Native  Ma<MiBaiA<  Jtmeum  and  Bnu9. 

External  Glomerrrf.— >Colour  snow  white,  passing 
into  greenish  white.  Occurs  massive,  and  in  granular 
and  prismatic  concretions.  Lustre  pearly.  Stmi- 
transparent  in  the  mass,  transparent  in  single  folia. 
Soft,  and  somewhat  elastic.  Adheres  aOgblly  to  the 
tongue.    Specific  gravity  S.IS. 

Chtmikul  Charaeten^JB/dan  llie  blowpipe  it  becomes 
opaque  and  friable,  ahd  loaee  weight  Soluble  io  odI> 
phuric,  nitric,  and  nuriatlc  adda. 

CNMIfNKllf  Pan: — Magoeua  70 

Water  of  crystallisation,  3U — 100 
Avee,  American  MIn.  Jour.  vol.  1.  p.  90. 

Gcognottic  and  Gcografi/iic  SUualioru. — Occurs  in 
small  veins  in  serpeniiite,  «t  Uobokcn  in  Ncw-Jcrsey. 

S.  MaowBarrB,  Jame$en, — Reine  oder  NaiOrliche 

Talkeriie.  fVrrnfr. 

Exttrnal  CAarae/rr*.— Colours  grey  and  white.  Mark- 
ed with  yellowish  and  ash-grey  spots,  and  alao  with 
Uuish-grey  dota,  and  dendritic  delineations.  Occurs 
mssaive,  luberose,  reniforra,  and  in  a  shape  intermediate 


between  veaicuUr  and  peribiml6d|.  walls  of  vesicles 
rough  and  uneven.-  Ha*  a  rough  anrface.  Internally 
dull.  Fracture  large  and' Sat  conchoidal,  which  passes 
into  fine  earthy.  Fragments  rather  sharp-edged.  Nearly 
opaque.  Scratciicd  liy  fluor-spar,  but  it  scrutches  cal" 
careous-spar.  Adheres  pretty  stront;ly  lo  the  toogue. 
Feel*  rutlitr  meagre.  Dollin  the  strcuk.  R4tber  easiljT 
frangtble.  S))t!ciSc  gravity,  3.881,  JXs^Mir.  -  '  •* 
Oumkol  Clafvrrifr'a.*— tDfuftihle;  b«tnkilljVt|k1tfl9«^ 
pipe  it  beioim-s  s<»  htini  iis  lo  scratch  glsss.      •'■  ^" 

CoitMtUiunt  i'^Ms.^Magnesia,       ig|f  «  ^ 

Carbonic  otridT^  00^ 

.^|iii«ej^;5:,T-vV"4^  • 

4        Aluimne^  0.90 

,  ,    .    .  Ferrugiiious  M.i!  -  ^  v' 

gancsc,  0.50 
Lime,  0.>'8 
Water,_  %.\jO~-Bttckf>lz. 

Otognottie  and  Geografttik  SnrMdoiM.— Pound  at 

Hrubschitz  in  Moravia,  in  sLrpcniitit-  roi:ks,  ,ilonp  with 
meerschaum,  commoo  and  earthy  talc,  mounlaiu  curk, 
and  rlionb  apar.  • 

3.  'MKBRSenAVM^t  Jameton. — Meerschaum,  Wtrn«r» 

,  £xtermA  C!llaf«erer».^^olattrs  yellowish  and  greyislH 
white,  aeldom  aD0W»whi|e^  Occura  maaaive.  Inter* 
nally  dull.  Fracture  Bne*  earthy,  paaalog  oo  the  one 
side  into  flsl  eonehoidal,  on  the  other  into  even.  Frag- 
ments indelcrminaie  an^;uliir,  and  not  particularly  sharp- 
edged.  Opatjue,  rarely  Uatisluctnt  on  llic  edges.  Rc- 
comes  sligiitiy  shining  in  the  streak.  Docs  not  soil. 
Very  soft.  Scciilc.  Rather  difficultly  frangible.  Ad- 
heres strongly  to  the  tongue.  '  Feels  rather  greasy. 
Spedfie  gravity,  1.309,  JCiantem^l.W>,  JOitfvath^ 
0.9B8,  1.379,  BrHtkttti/U. 

Chemical  Character. — Before  (he  blowplpO  it  flMltS 
on  the  edges  into  a  white  enamel, 

CsmWiMtrt  .Piir(«.— Silica,  .  .  4140 
Magnesia,  ItJU 
Ume  o;90 
Water  and  carboido 

acid,       .  39jOO-«8.35 
jriqtreiA,  BdL  b.  II.  a.  ITS. 

Geo^OBtk  and  GeognffUUe  SUuaHont^^t  occura  io 
veins  m  the  serpentine  of  Cornwall ;  in  serpentine,  at 

Hrubschitz  in  Moiavia;  at  Vallecas,  near  Madrid  in 
Spain,  also  in  serpentine.  It  is  dug  at  Sehastopol  and 
KafTa,  in  the  Crimea;  and  near  Thebes  in  Greece. 

.^•ia.— -It  occurs  in  beds  immediately  under  the  soil,  at 
Kiuisch  and  Bursa  in  Natolia ;  and  in  the  mountakw  oC 
Eaekiachehir,  also  in  Natolia,  where  from  600  to  700 
men  are  employed  in  digging  meerschaom. 

Vtet. — Whtn  first  dug  fiom  the  earth,  it  la  8oft  and 
gieiiHv.  It  latlicrs  wiili  water  like  soap;  hooCO  it  it, 
uscu  hy  some  nations,  as  b>  the  Tartars,  for  Vaabiflg.  lo 
Turkey,  it  is  made  into  tobacco-pipes.  * 

4.  NKPBMtrB,  Jimeaoii^Nephrit,  Werner.  * 

Of  this  mincrjl  there  are  two  kinds,  vii.  Conunott 
Nephrite  and  Axcstone. 
«.  CoimowNwrHniTB  Jimnoii^l^SenidDerNephrit, 

Werner    Pvnci  Nephiit.  Saiuaure. 
External  CAomcrrrt.— Colour  leek-green,  of  various 


f  Memxhiaim,  in  German,  signifies  tea/nth,  and  is  by  some  philoloKi»t«  alleged  to  have  been  applied  to  Uusniaeial  on  account  oj 
tsfsneialaapeataadlighitMasi  while  ethsis  dartre  it  6enhe»staHanw««daqpwaa. 
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degrees  of  intensity,  lometimcs  passes  into  mountain- 
grccu,  grcerii^ih-grcy,  and  grecnb>li-white.  Occurs  mas- 
sive, in  blutit-cJged  pieces,  and  rolled  pieces.  Ititer- 
naJljr  dull  or  glinuneiing,  oving  to  intermixed  talc  aod 
aibeita*.  Fracture  coarse-apiintery,  and  the  splinters 
arc  greenish-white.  Fragments  indetemiinate  at>gatw« 
and  rather  sharp-edged.  Strongly  translucent.  Nearly 
as  hard  as  rock-cr) stal.  Difliculily  frangible.  Tccls 
rather  greasy.  Kailicr  brittle.  Spccitic  gravity,  2.^62, 
Oriental,  according  to  Karttcn. 

ChtmUal  C'Aaracrrr*.— Before  the  bktw^ipci  it  inclu 
into  t  white  cmmel. 

ComtUwnt  i*arr«<— Silica,  so.so 

M»gne«4ai  .  J  1. 00 

Aluoim,  .  10,00 

*  IroDt  .  .  5.50 

Chrome,  .  •  0.0S 

Water,  .  2.75 — Karttcn. 

Ottgnouic  and  Ctngra/iUc  Si(miwaa.^£tai>fiej—ln 
Siritserlend,  nephrite  occur*  in  granite  and  gnein ;  in 

the  Ilartz,  in  veins  that  traverse  primitive  greenstone; 
and  in  rolled  masses  near  Leipsic  in  Saxony.>-.i«(a.— 
The  most  bcauiilu!  vjrictu  b  ol  Ibis  iniiuTnl  atx  lirtiuRht 
from  Fersia  and  Kgypi,  from  tlic  utints  ot  heroinuwtiki, 
near  Kolyvan  in  Siberia  ;  and  from  China. — America.— 
It  ii  Ibund  on  the  benlis  of  the  river  of  Amazons,  and 
mur  Ttuoele  in  Mexiea 

U»ea. — Nephrite,  when  cut  and  policed,  has  elwayt  ' 
ao  oily  and  muddy  aspect,  yet  it  is  prized  as  an  omar 
mental  stone.  The  I'luks  ru'.  it  into  haixJlcs  fcjr  sabi  es 
and  daggers.  Artists  somciimcs  engrave  figures  ol  dif- 
ferent kinds  on  it;  and  it  is  sntd  to  be  highly  esteemed 
as  a  talisman  by  the  aavage  tribes  of.thc  countries  where 
it  is  found.  It  «M  formerly  beliered  to  be  useful  in 
alleviating  or  prevenling  nephrite  complaiots;  hence  it 
baa  been  called  ^UrUk  Amm. 

b.  Axes  I  ON  V  ,  y.2mr«o».<^Bei1alein,  Werner,-^^mk' 
austcin,  BlHmenbach. 

JExtemal  Characters. — Colour  inicrniediatc  between 
grass-green  and  leek  green,  passes  into  mountain-prccD, 
oiUgreen,  and  greenish-grey.  Occurs  massive.  Inter* 
nally  its  lustre  is  strongly  glimmering,  tnclining  to 
Klisteniog.  Fracture  slaty  in  the  jEreat,  and  more  or 
lesa  distmctly  splintery  in  the  small.  Fragments  tabu* 
lar.  Translucent,  or  only  'i  iiKly  translucent  on  the 
edges.  Semiliard,  approaching  lo  hard.  Softer  than 
common  nephrite.  Rather  difl&callly  ftangibte.  Spedfic 
gravity,  3.008. 

Geographic  Situation.— It  occurs  in  New  Zealand, 
and  several  of  the  laiandt  in  the  South  Sea.  Atao  in 
Saxony;  and  at  Gothaab      Oreenland,  in  primitive 

TOCllS. 

(7«r«j— It  is  used  by  the  natives  of  New  Zealand,  and 
other  ialaodera  in  the  South  Sea»  for  hatchets  and  ear* 
drops. 

S.  SBmnvTiMB,  Aiwiott.i— Serpentin,  fFewtur, 

There  are  two  kinds  uf  this  mineral,  vis.  Common 

Serpeiniiic,  ant!  Prtrious  Serpentine. 

a.  LoMuos  SBRPENTiNK,  ./amr«on.— Gcmciner  Scr* 
pen'-ioi  tntntr. 

Mxitranl  Gtafucrcrv^Ila  celoors  are  green,  black, 
yellow,  red.  TIm  cotoura  ara  either  uniform,  or  veined, 
«petl«d^ deiMI,  and  etoiidMl»  Md  freciucDiljr  aevcral  of 


these  delineations  occur  together.  Occr.rs  masaive. 
Internally  it  is  dull,  or  glimmering,  o«  ins^  to  intermixed 
foreign  p.'irts.  I'racturc  sniull  and  Fine  splintery,  some- 
times small  aod  fine-grained  uneven,  whicit  sometimes 
passes  into  even;  and  k  is  occasionally  large,  and 
coochoidai.  Fragments  rather  sharp-edged.  Trsnala- 
eent  on  the  edges,  or  opaque.  Soft.  It  does  not  yield 
to  the  nail,  but  is  scratched  by  calcareous*spar.  Rather 
sectilc.  iiathcr  clifTiciiltly  frangible.  Feels  aomewbat 
greasy.    Specific  (jravily,  3.550,  2.604,  JJrcii/taufii. 

fbytical  C/iaracter»,—Son9  vsrieiies  of  »crpBOtioe 
not  only  move  the  magnetic  secdle,  but  even  poeaesa 
magnetic  poles. 

Ckemicttl  Cheraetvrtj^h  is  infui^Ue  before  the  bher- 
pipe,  but  on  exposure  to  a  higher tampcnttuie) it malta 
with  diHicuity  into  an  enamel. 

CSMflrweM  Arra.— Silica,  SSj09 

Magneua,  .         .  STM* 

Alumina,  .  O.SO 

Lime,  .         ,  lo.eo 

Iron,  ,           .  0.66 

Voiuiiic  roalier.aQdClftiboHe 
acid,  14wt« 
iSrtnger,  AfhandHngar, 

i.  Fysik,  iii.  p.  303. 

Geo^nottic  Situation  Serpentine  occurs  in  primitive, 

transition,  and  secundary  rocks. 

Qcogn/thie  SUuatim^iu  Scotland;  it  oceura  in  the 
idaads  of  Unst  afwl  ffetlar,  in  Shetland';  Isle  of  Glaae 
in  the  Hebrides;  at  Portsoy  in  BaniTshire;  near  Drim- 
nadrochit,  and  the  town  of  Inverness,  in  InTerncss- 
shnc;  at  the  Bridge  of  Cortaciiie  in  Forfarshire;  and 
between  Ballentrae  and  Girvan,  in  Ayrshire.  It  abounds 
in  some  districts  in  Cornwall  in  England  ;  and  it  occurs 
at  Cloghan  Lee,  on  the  west  coast  of  Ireland,  in  the 
county  of  Demwgal. 

U»e»j—K%  It  is  soft  and  aoctile,  and  takes  a  good  po- 
lish, it  is  cut  and  turned  into  vessels  and  ornaments  of 
various  kinds. 

A.  PsBciotrs  saiirairriMB,ya»Men.— £dier  SerpaMin^ 

This  mineral  is  divided  Into  two  sub-kinds,  viz. 
SpUnterv  Precious  Serpeoitoe,  and  Conchoidal  Precioua 
Serpentbic. 

A.SrLis-Tp.nv  I  HKi  iors  si.itPEMTl»K,JbBi*ae«<i  Ediet 
Splitiriger  Serpentin,  Wmer. 

Exttnal  C!larsr«fr«.— Colotir  dSHt  leek-green.  Oc- 
curs massive.  Internally  it  is  feebly  (rlinwnerini;'.  Frac- 
ture coarse  and  long  splintery,  and  sometimes  inclines 
to  slaty  in  the  large.  Fragments  rather  sharp-edged. 
Feebly  translucent.  Soft,  passing  into  semihard.  Specific 
gravity.  2  704,  Breitfiaufit,  In  ethir  cbatwtcrs  it  agrees 
with  Common  Serpentine. 

Oeogwuttt  end  GeografiMe  Sitvationt. — It  occurs  in 
the  Island  of  Corsica,  and  in  Oarcuth 

Ute. — In  Corsica,  it  is  cut  into^nufT.bosea,  atid  other 
nmilsr  arii<  Id. 

fi.  Conchoidal  precious  SESMiraiMB,  Jtoutoiu^ 
Edler  Muschllcher  Serpentin.  Wirtur. 

£xtemiilCkuneten^CQ\our  leek  green,  whicbaomoo 
times  passes  into  blackish- green ;  seldom  into  Pistachio* 
grcoii,  siskin-Rrccn,  and  oil  green.  Occurs  massive,  and 
disseminated.  Lustre  glistening,  passing  imoglimiaeiiog, 
and  is  resbwua.  Frtctnne  fist  ----- 
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shtrp^cdscd.  TmnlacflBti  bat  ooljr  tninhieMit «» tto 
•dgM  in  the  dark  ▼arietic*.   Intermediate  between  soft 

and  semi-hard.  SpwciBc  gravity.  2. 56 1,2. 643,  Breittutt^t 
In  other  characters  it  agrees  with  the  foregoing. 

CMMrthwiil  Arfe<ii— Silki*  43.S0 
Magnesia,  .  S8.6S 
Lime,  .  0.,35 

Alumina,     .  .  IjOO 

Oxide  of  Iron,  .  1.50 
Oxide  of  MaDganesoi  0.62 
Oxide  of  Chfone,  .  0.S5 
Witert  tS.M 
/etei  Cbem.  UntersucbangeOf 
b.  ii.  s.  3 1 B. 

GcognotHe  Situaiion. — It  geiMrallf  occurs  intei^ixed 
with  folieted  gitoular  limettBO*  ia  bede  attboidiiiwie  u» 
gneiss,  nuci'«nte,  and  other  priraitlTe  rodct.   It  eonw* 

times  occurs  in  cntrmporancous  masses  in  common  ser- 
peniio«,  and  tlien  it  occasionally  conlains  scales  of  mica. 

GeograftMc  Situation. — It  occurs  at  Portsoy  in  Banff- 
shire, and  in  the  Shetland  Islands  ;  in  the  island  of 
Holyhead. 

£;«M..|t  recaif  e*  a  finer  polish  thm  eonimM  miv 
pentine,  and  was  much  tieed  bf  theaadcMa  for  pUlm 

a:i[1  (iiiicr  similar  nnmmcnT-jI  purposes.  At  presaot  It Is 
also  in  great  esteem  as  an  oroamental  stone. 

&  FoLiBB't  BAHTB,  JbaMtofi. — ^Wallterde.  Winter. 

£xtfmal  Oarjf/ff^.— Colour  « 'liic,  grey,  and  green. 
Some  varieties  exhibit  clouded  and  striped'Coloured 
delineations.  Occura  oMaaiTa.  OalL  Practure  coaraa 
aad  fioe^iuoad  aMvans  aonw  TtriciiM  im  hf|g»  coa> 
ebeidal  {  and  othcra  inelina  to  alaty.  Fragmente  blunt- 
edged,  and  occasionally  incline  to  slaty.  Opaque  ,  h  .t 
when  it  inclines  to  steatite  it  is  irausluccnt  on  the  t  igu^ 
Becomes  sliining  and  resioousin  the  streali.  V'c  y  It, 
sometimes  nearly  friable.  Scctile.  Scarcely  adheres  to 
the  tongue.  Feels  ii^reasy.  Specific  gravitf^  l.f9p 
elm^l. 198, /fij^mann.— 3.198,  Bretthav^t, 

Cteaiieai  Ckafaeter». — It  falls  into  powder  io  water, 
without  the  crackling  noise  which  accompanies  the  dis- 
integraiioo  of  bole.  It  melts  into  a  brown  spongy  scoria 
beiwe  tbebtonvpipe. 

fulicrs'  c»nii  of  Rrefate. 

CtmMOhtent  iPorfiv^Silica,  s3  oo 

Alumina)    .  lo.oo 

Magnestei  .  IJS 

Linoi  0.50 

Muriate  of  Soda,  aiO 
Trace  of  Poiaab, 

Oxide  of  Iron,  9.75 

Water,       .  24.00 — 98.60 
£i(tfirotAf  Beit.  b.  ir.  s.  338. 

G«9fito*tie  md  Geografihk  AriwMofit^lD  England  it 

occurs  in  btds  ^nn.i  un  C3  brlow,  sometimes  above  the 
chalk  foruiiUou  ;  at  Kosawein,  in  Upper  Saxony, under 
s'  t  .ii.i  lT  ijieenstonc-blatc ;  and  in  different  places  in 
Austria,  Bavaria,  and  Moravia,  it  is  found  immediately 
ittder  the  soil. 

OiMra«— Thia  annetal  was  eaplof  ed  by  the  anciaais 
for  deanhiir  woollen,  end  also  linen  cloth,  and  thejr 
named  it  T/ttcl  Ful'mum,  and  Creta  Fullonum ;  hence 
the  name  J-'uiU-r'»  ^Mrth.  The  Moroehtiu  oi  Uiuscorides, 
vhiek  be  celebrote*  on  acooam  of  its  ramarkablo  aape- 


Mcaoos  propertiea,  is  ooojeclured  to  iiave  been  a  vatiMy 
of  faller^s  earth. 

Gbkus  VIH.    pearl  mica. 

One  axis.  Cleavage  rhomboidal.  Streak  wlute.  Uard- 
n«NsS4.  Sp.  KraTitjS3.0.— S.I. 

1.  RfltOMBOISAl. 

Rhomboid  unknown.  Cleavage  parallel  whb  tbc  ter- 
minal planes  of  the  regular  aix-aided  priaai. 

OmsnVL  SPAR. 

No  mci  illir  lustre.    No  adamantine  lustre.  Streak 
white.   Hardness  ranges  from  3.5  to  7.0;  if  above 
tiMra  are  single  distinct  cleavages.    Specific  liafUy 
ranges  from  %o  to  <.r  { if  S.4  ami  kis,  it  ja  not  aarar- 
phoas<* 

GxBvaXX.  SCHILLER-SPAR. 
Scbilter  Spatb,  JMm*. 

Three  axek.  Cleavaga  priamade.  Pearly  loatre  on 

single  cleavages.  If  comnKm  pearly  lustre,  the  specific 
gravityrr3.3  and  less,  tbo  bardness=5.5  and  leia,  and 
colonr  green.  Hardnoaa  lances  from  4  «a  6.  Spi  gntitr 

from  3.0  to  3.4. 

This  genus  contains  four  species,  vii.  1.  Prismatic,  or 
Green  Diallage,  3.  Slaty  or  Common  Schiller-spar,  S. 
Labrador,  or  Hypentme,  4.  Straigbt,  or  Antbop^lte. 

J.  PaiBMATic  Schillxr-Spar,  or  Ghken  Diali^iox, 
Jismnea.— PriMnaiiscbeSchiller  Spath,ilfoA«..— JJiaUagie 
Vertex  ^aj^^^Komfgor  Strahlattta,  H'enur, 

Prism  unknown.  Cleavage  prismatoidal.  Common 
pearly  lustre.  Hardness— 4.5,— 5.5  Sp.  gravity~ 
3.0— 3-^. 

External  CAaroc/trt.— Colour  green.'  Occurs  massive 
aad  di&semiaaled  Intomaliy  abtaiag,  gHatening,  and 
pearly.  Fragments  iadslaiinhiate  angular,  and  ra titer 
sharp-edged.  Translueeot  on  tbo  edges,  soHMtimee 
passing  into  translucem.  Hriitlc 

CAemkttl  C/iaraciert. — it  mella  before  the  blowpipe 
into  a  Krcy  or  ^'reeriish  enamel. 

Cmutitueiu  Pant.   Silica  «  CO.0 

Alumina  .  .  1I4> 
Man^mmia  A.0 
timo  13.0 

Oxide  of  iron,       .  5.3 
Oxide  wf  C  ipper  l.f 
Oxide  of  Chrome       7.5 — 94. 3 
Vttuquelinf  An.  d.  Chimie,  No.  88. 

Geognottie  and  GeograftUe  ShmtlontJ—^t  oecars  in 
the  island  of  Cor^icj,  ulang  with  Saussun:*.  ,  and  with 
the  same  mineral  lu  Moiu  Ro»a  in  Swii^crUnd,  and  at 
La  Rivera,  in  the  Valley  of  Susa  in  Piedmont. 

Utet^—Tht:  compound  of  green  diallat^e  and  Saussu- 
rite,  named  Gabbro,  by  the  Ii<iliaifs,  Eufihoiide,  by  tba 
French,  and  by  artiaia,  Ftrde  di  Canka  dtmt  vhaa  cut 
and  poHshcd,  baa  a  beautiiul  appearance,  and  is  mneh 
prized  as  an  ornamental  stone.  It  is  cut  into  snutT* 
boxes,  ring-sumes,  ibr  in-laid  work  and  other  simiiar 
purpoeas. 
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ler-Spath,  3foAi. 

Prism  nearlx  100**.  Cleavage  prUmatoidal.  Metallic- 
like  pcaEly  loatie.  ntfdneatS5«A  *A>  Sp^  Snv^JS 

Thlt  tpM]«i  eontdnt  two  rabtpcctesi  ^  BnndM 
uA  Coaumn  tcUllBMiwr. 


Futr  Svainow*. 


BkonutSi  Jamwn.— BlaUrigcr  Anthnphynif 
iwr.— Diailage  meuUoide  fibn>-laminaire,  Hauy. 

Sx$ernal  Cito«efer«<— Cotourt  bcown  aod  gref .  Oc- 
curs massive*  and  in  coarse  and  small  granular  dbtinct 
coacretionfi.  Internally  shining,  and  the  lustre  is  me- 
tallic-pcirly  Fragments  indeterminate  angular  ami 
blunt-edged.  Transluceot  on  tbe  edges,  sometimes  ap- 
proaching to  translucent.  Aflbrds  •  wUls  itrnk,  Dtf- 
ilcttUtf  ft«QKi)»le. 

C9»«iilarf  CkmnKt€r9^lt  i*  InftiilU*  tefm  tfw  blow- 

Magnesia      •  2750 
Iron      .      .  10.50 
WUer       .  0.50—98.50 
Klafiroth,  Beit.  b.  v.  a.  34. 
SMglHUtic  and  Geographic  SUuatUtna^^Vi  OCCUrs  in 
!  i»  Uw  iaMBd  of  Sky«i  in  targe  OMtsea  in  a 
I  «f  iorpmllBO  our  in  Upper  Stiria,  kc. 


SsooKO  SoBsrsciss. 

CoMiioa  soHiLLBR-sFAit,  /aiMMon.— Scbillcrsteiot 
iFcfWn— Oialiaye  loctaUoido  loauourot  llamg* 

£sterMtCkar*ettr»t.^iila«n  gt«M»  fioy,Hiid  browo. 
SoUom  occors  matsiTe*  gMicnilljr  ditseminated,  and 

sometimes  in  granular  distinct  concretions.  Internally 
shining  and  splendent,  the  lustre  pearly,  or  mcvaliic- 
pearly.  Fragments  indnt nui  jate  angular  or  tabular. 
Faintly  translucent  on  the  edgeSi  or  opaque.  Streak 
greenish-grey,  and  doll,  SMUf  frmglUi^  ood  iHghflf 
inelining  to  icctile. 

bodded  in  serpettlne,  ia  Fettar,  aitd  Unat  in  Sbetland, 
•od  at  Portsoy  in  BanfTshire ;  in  the  greenstone  rocks  of 
the  island  of  i^kyc  ;  aho  in  the  groemtone  rocks  of 
Fifcshire  ;  in  the  porphyritic  rock  of  the  Caltoa  Hilli 
•nd  tho  tnp-rocka  of  Cnlg  LKkbirt,  dmt  EdMmrgh. 

3.  Labraoor  Schillbr-spar,  or  Htperstekr.  Ja- 
atetM.— Labradoriache  Scbiller-Spath,  Moht. — Hypes- 
vmct  Haay. 

Friam  nearly  100«  Clomgo  priamatoidal.  Metal- 
llo-like  pearly  laatre.   Hardneaa  ~  6Jl>.  Sp.  gravity  « 

J  3  —  3  4 

External  Characler*.—lti  colour  is  intermediate  be- 
tween >;rryi!.h  add  grecnish-black,  nearly  coppcr-rcd  on 
the  cleavage,  and  brownish- black,  or  blackish-brovrn  on 
tbe  fracture  aarface.  Occur*  maative,  disseminated,  al- 
so io  thio  cnnred  lamellar  coneretiooa,  which  ar«  coi- 
loetcd  hito  eoane  granular.  On  the  cleavage,  the  luatre 
ahining  and  glistening,  and  meiallic-pe-  triy,  on  the  frac- 
ture glimmering  and  pearly.  Fragments  indeterminate, 
■ngolar,  or  rimmboidBl.  Opaque,  feebly  trenalnceoi  en 


the  edges.  G  rcd^b-gref  in  (ha  atiMfc.  Britlle» 
eaaily  frangible. 
Ckemkat  Ckancter. — It  ie  infiiaUile  before  the 

pipe. 

Cmttitmrnt  />err«.— Silica  54.S5 
Magnesia       .  14.00 
Alumina,        .  3.35 
Lime      .       .       1  50 
Oxide  of  Iron,  9*.50 
Water,        .  IjOO 
Oiide  of  MtBfu* 
nese,  a  trace.  —^.50 
Kia/troth,  Beit.  b.  v.  s.  40. 
Geognoilic  and  Gedgra/tMc  £ifwefl9iM.— It  was  firat 
discovered  on  the  coast  of  Labrador,  and  illcrwiffdi  is 
tbe  iaiand  of  Skjre,  and  near  to  Portsoy. 

Cerr.— Wben  cvt  end  polished,  it  has  •  beeiittftil 
copper-red  colour,  end  ONitallic  penrlj  taittre,  akl  is 
made  into  ring-stonea  end  knoebee. 

4.  Straight  ScHiu.Sft-SMn,  or  AwTiiorHTLLiTB,* 
JSiai««eii«— Oerader  ScbUler*Spath,  Moh*.  AnUioplifU 
lith,  dAwmrAer.    Strebliger  ^nthophyllil,  IKer«t«r. 

Priam  nearly  106".  Cleavage  in  the  direction  of  a 
rectengular  prism.  The  lustre  nearly  raetailic  pearlj. 
Herdoeae  m  5.0,  SS.   Sp.  gravity  z=  3.0,  S.3. 

External  Charaeter:i—Cak(Mt  inl«rinedie(0  botwoea 
dark  ycllowish-grry  and  dore-btown.  It  generally  oc- 
curs massive;  also  in  narrower  briiriil  (3:1  riu'ir  iti  .i'net 
concretions,  winch  are  scopiform  or  pi uuii&4-Uuua,  and 
in  which  the  surface  is  streaked.  Rarely  cnfataJijaed, 
in  reed-like,  very  oblique  four-sided  pri^s.  Surface 
of  the  crystals  longitudinally  streaked^ 
eod  gliaieoinKt  end  metellic-peerir. 
ehaped  eiid  apHntery  %  end  aowetiinee  rbombwdaU  Tr 
lucent  on  tlic  crimes,  or  translucent. 

Chemical  Characters. — It  becomeadark  gretnisib-bleck 
beforr  tlic  i<lokvi'-i{i  ,  ntii  i:»  infuatMo. 

CmttUuent  /'arr«.— Silica      .      .  56.00 
Alumina,  1 3.30 

Magneaie,  14.00 
Lime,  S.3S 
Iron,  6.00 
Oxide  of  Manganese,  S.0O 
Water,       .       .  M3 
TbAn,  Chem.  Untcrsuchungen,  1.  s.  300,  301 . 
Geognottk  and  Geografihic  Situationt^ll  occurs  in 
bcdt  in  miea-alale  et  Koagsberg,  in  Norwej ,  along  with 
comoBoo  bemblendei  naice,  and  eabeeioue^remolite ;  at 
Modum  cobalt  mines,  also  in  Norway,  alon^  with  com" 
mon  hornblende,  cobalt- glance,  and  copper-pyrites. 

GpNis  II.  KYANITE.t 

Uisthene  Spaih,  Atoht. 

Three  tsee.  CleeTage  priametie.  In  tbe  aMat  Mr> 

feet  clcavagea,  the  hardness  is:s  5  i  «•  die  angjlon  Ik  ia 
=  r.   Sp.  gr.  ^  3.5 — 3.r. 
Thit  geooB  oootaine  one  epecie%  vb.  PrisnMtie  Kya- 

nite. 

1.  PnieHATic  KvAifiTB,  ./anKi(m.-*PritnMtiaclMv 

Dibiliene  Spatb,  Moh*.    Kvanite,  Wrmer. 

Prism  ^  lu2°  5(/.    Cleavage  prismaioidal. 
S^enmt  C!AaiiBclcrt«— Coloon  bine,  btoisb-Bi^, 


•  t  IS  rr^  iH  ri  ,»  namrd  .lathapfniUite,  on  accouot  of  the  rimilarity  of  iti  colour  with  thatef  I 
t  Aj,amt€.  (rom  the  Ureek  word  m«m(j  ^eghttae,  a  fteqjeeat  eeieur  of  this  BliBCtal. 
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wlute,  tkj-blue,  c«l«lidiiM'Kr«eOt  and  Kreentsh^rey. 
The  varieties  are  oAm  OMrkatf  vkh  blue-colwurcil  Bame 
iwliniinai  Occat*  iMMiin  wd  diMa^iMt«d}  tlso 
fn  diiliaet  edocrotfoiis,  wMch  are  laiKe  ntf  bmi^ali 

gulo  pi^nular,  and  also  vredgc-shupcc'  piiMnaiic,  wliirh 
arc  straight  or  curved,  and  soroilimcs  Ui!»pok«d  10  sco- 
pifurni  ur  stellular  dirCCtklM.  It  it  IMMlnilM  Nfttlflf^ 
If  cryaullized. 

I.  OUiqae  finiroMded  prism,  truncate)^  on  the  two 
ppporiti  aent*  lalanl  cdgea.  S.  Prceeding  figim,  in 
vUeh  «H  tiM  ktml  •dm  •M  tntne«i«d«  S.  Twin- 
crystal :  it  may  be  coosidered  as  two  flat  four-aided 
prisms  jonicd  (og;elher  by  their  broader  lateral  planes. 

The  narrow  lateral  planes  are  longitudinally  strtakcd, 
and  glistening ;  the  broad  are  smooth,  or  delicately 
tmnsverseiy  streaked  and  splaa4inL  Crystals  middlt* 
•Ui  and  v«y  «mU{  bm  hmIj  imbeddediar 
itiMr.  Lwm  MilHMiMi  wad  patrly. 
ts  splintery,  or  imperfectly  rhomboids).  Mas- 
ri?e  varieties  translucent.  Crystals  in  general  transpa- 
rent.   Rather  brittle.    Elasily  frangible. 

Chemical  Character. — It  is  infusible  before  the  blow- 
pip*. 

tkmiU,ParU.   Silieat      .      .  43.00 

0.SO 

-9Bj00 
£k4im»,  Beit. 

b.  V.  a.  10. 

Geognottic  Situation.— At  has  been  hitherto  fuuiKl  on- 
ly in  primitive  mountaiDa,  where  It  occurs  in  compact 
grtaMei  mka-alate,  and  Ukahtti  accompankd  irfth  at- 
Twal  othnr  wbanls, 

Ot9grafMe  SUiurttm^t  ocenva  in  ptliniilye  racks 

rear  Banchory  in  Aherdttnshire,  and  Boharm,  in  RanflT- 
shire ;  in  mica-slati-  near  Sandlodge,  in  Mainland,  the 
largest  of  the  Shetland  KlandK 

UMUj—ln  India  it  is  cut  and  polished,  and  sold  as  an 
Muter  kind  of  sapphire. 

Omuain.  SPODUMENKf 

Three  axea.  Chavage  prismatic.  Thrae  deavagca 

parallel  with  the  axes,  nearly  of  eqoal  parfiMSion.  Hard- 
ness ~  6.    Sp.  gr.  S  3.0^^-9.1. 
This  genua  esMaina  bat  one  apnelaaf  vis.-  Priaiiialie 

Spodumene. 

!•  Pbismatic  SpooumbmBi  ^am^aon.— Priaroatischer 
Triphan  Spaiht  iMUt.  Tflphmnt  An^- 

Prism  nearly  —  100".  Cleavage  tltree-fold ;  two  €f 
the  cleavages  parallel  with  the  lateral  planes,  and  a 
third  with  the  shorter  diagonal  of  the  basis  of  the  prism. 

MxtenuU  C&anutert. — Colour  intermediate  between 
[teemsh-wlute  and  mountain-grey,  and  sometimes 
ptaaaa  intp  sil^graen.  Occurs  massive,  disseminated, 
and  in  la^  and  eoane  gmnnlar  concretions.  Cleavage 
sUmng.  Fracture  glistening.  Limre  pearlf.  Frac> 
tore  fine-grained  uneven.  Translucent.  Uncommonly 
easily  frangible. 

Chemical  C'Aarac/rr«,— Bcfoie  the  blowpipe,  it  first 
separates  into  small  gwdcn  yellow  coloured  folia ;  and 
if  the  beatia  continuMl,  they  malt  into  a  greenish- white 
colmired  gl^as. 


CeiutU.  Fturit.   Silica,      .      .  CM 
AlumiM,  S4.4 
3.0 
3.0 

2  2  99  OJ 

Vauquelin.  H  iUj's 
TjI)1.  p.  168. 

Geognottic  and  Grografihie  ^uations  — This  nutieral, 
which  occurs  in  prismatic  rocks,  was  first  discovcicd 
in  SudoHnanland,  to  Sweden,  and  afierwarda  in  Ire- 


PrJliib, 

OBideeflfea, 


Ga««»  nr.  PREHNITE. 
Prehn  Spath,  MoAt. 

Three  axes.   Cleavage  axifrangible.   Hardness  ~ 

6.0 — 7.0.    Specific  gr.  —  2.8 — 3  0.    Not  blue. 

This  genua  coauios  one  species,  viz.  Prismatic  Preh- 


1.  Prismatic  Pbkhnitb, 

Prchn  Spath,  Mohn.  Prchnite,  Werner. 

Prism  ~  103".    Cleava(;c  axifrangibte. 
This  species  is  divided  into  two  subepeoM^  viSt  Fl^ 
liated  Prehnite,  and  Fibrous  Prchnite. 

FlMT  SuBsrsoiBS. 

FoLiATSD  PnBmmTBi  AaiMan.— AEItriger  Prehnite^ 

Werner. 

External  CAorar/rrt.— Colours  green,  white,  and 
grey.  Occurs  missive,  and  in  distinct  concretions, 
which  are  large,  coarse,  and  fine  angulo-granular,  and 
also  thick  and  wedge-shaped  prismatic.  Sometimes 
crystallized.  The  following  are  aome  of  the  seconduy 
forms  which  the  species  assumes: 

I.  OUi^ue  flBur-sided  ubie,  sometimes  truncated  ei- 
ther on  all  Its  terminal  edges,  or  only  on  the  acute  edges. 
When  the  trunraiions  on  the  edges  increase  very  much, 
ihtrc  is  Kii  inciJ,  2.  An  irre(»ular  eight-sided  table.  When 
the  truncations  on  all  the  acuic  edges  increase  consider- 
ably, there  is  funned,  3.  An  irregular  six-sided  table. 
When  these  truncating  planes  increase  in  magnitude) 
and  when  the  table  at  the  aane  time  beeonea  thiclwrt 
and  the  obtuse  edgea  ere  slightly  tmneeted,  there  ia 
formed,  4.  A  broad  rectangular  four-sided  prism,  rather 
flatly  bevelled  on  the  extremities,  in  which  the  bevelling 
planes  are  set  on  the  smaller  lateral  planes,  and  the  edge 
of  the  bevelment  is  slightly  truncated.  Externally  em- 
lals  almost  always  shining.  Internally  shioiiig,  er  gua* 
temng,  and  peariy.  Fracture  fine-grained  uneven.  Al- 
teraatca  from  translucent,  through  aemi-iranspamit 
into  transpsrent.   Rather  easily  ftvn^le. 

Chemical  Chaneteri. — It  intumesces  before  the  blow- 
pipe, and  melts  iniu  a  pale  green  or  yellow,  or  green- 
ish-hlack  fruihy  glass,  but  does  not  gelatinate  with  acids. 

Phyical  Character* — According  to  the  obaerfttlout 
of  M.  De  Dree,  it  l|ecomes  electric  by  beating. 

Ceiislif«ra<^Bi««.— Silica,  M 

AlumiMi  .....  M 

Ume,  9S 

Oxide  of  IroOf  .  .  .  4 — 99 

Vauquelin. 

Geognottic  and  Geogra/thic  Situationi.— It  occurs  in 
veins  in  primitive  and  secondary  rocks,  in  France* 
Tyrol*  Oreenlandf  and  Cape  of  Good  Hope. 


t  Oacxpowre  to  the  blowpipe,  it  flrsi  scpsntes  iMo  gaUeni«ollewcd  seskSi  sadtbeniolealdndef 

name  Spedumcne,  from  m*tiim  I  ckani^  intt  a»h,  or  nttttf,  oMr*. 
4  AfiGordiag  to  some  analyse^  it  contains  8 per  cent,  of  a  new  alkali  nansed  HtMna. 

d  ^k  S 
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Smnhip  SvBiVRctits.  conchoidal.   Transiucent,  and  somatlv 

Werner!                "»                      »  Cl«ii<c«/ Cil«n»rtw^Wb«  exposed  to  the  Biiine  oT 

External  Charactert  Col    -    j  reen  antl  grcctiish-  ?_?'!^.'*»  ^l^f^^yfj***?^  '"^JV  tbwtbeeaaily  rub- 

•white.    0<  cur&  massive,  reiul.,1  ai,  .n  straiglu  scopiform  MtW**!*  Hw  fing«l«.    B«rare  th«  Movpipet  it 

and  stellular  li  >rou»  aiul  ladiatcc)  clijiinct  concretions,  Wo  a  milk-whitc  colotired  mass,  MMI  then 

wliich  are  coUecicd  inio  Ur^c  and  coarae  angulo-graou-  a  globule  of  a  pale  roae-coiour. 

Iw  coDcrclion* ;  alio  crysiallized  in  tcicular  four-sided  Ownn*.  i'*r»f.i— bilica,  37.0 

pmma.  Intcroallr  glwiMiiitgi  luttre  pearly.  Tranala-  V  '  *  •  •  * 

cent.   Eatily  frangible.  *  •  •  •  • 

Chemical  CAc^;  r  r  — Bdbce  tiM  blowpipe  it  oncltt  Alewiyt   «  .  ,  .  .    1.0  j 

iolo  a  vesicular  CHdiiii-l.  ^T*'**"** *  V 

PAyjica/  CTiararffr.— It  becomeietoetricbf  heitiDgf.  Nickel,   1.5  ^ 

CtnetU.PoTU — Silica,                         43  50  A\  atcr,  14—100 

Alumin,     ,    .    .    .    28.50  Etmarkf 

Ijjqytj                          30.40  Gft)gno»tk  and  Geografiiuc  Siiuatwna  It  is  aaeodiit- 

Nmiw  «nd  FflUiht  .    O.TS  calcareoua-apar,  more  rarely  wkfa  fluoM^irt 

Oxide  of  Iron,    .   .     5.00  q«»rtB,  i«d  iooMd^  prrteli*^  la  a  b«l  «f  mtgiieiic 

Water,  .....     3.00—97.15  tf^tMom  ia  i^aMM,  •!  the  laiee  of  Kedebroe,  neat 

LaugUr,  .^nnales  du  iMuscum,  t.  xv.  p.  205  Areodal  in  Norway.    It  is  ?aid  also  to  occur  in  small 

Geognottic  Situation  This  subspcdcs  appears  to  ▼«naiagreeo»tone,  in  the  Gciaalp  m  SoDihofen;  ai»d  to 

be  confined  to  accondary  BBOttOUins;  at  leaat  it  bis  the8fiM»|^ 

hitherto  been  found  only  in  wcoadary  trap  rock%  m  b.*^..^  o-...-.... 

batalt,  amygdaloid,  bttialUe-fmiwKme,  and  oennnon  a^ooMe  Setareeies. 

greensiunc.    It  occurs  either  in  cotemporaneou&  veins,  Botktoidal  DATOtiTB  of  BonveitlTBi  JSMWaMCv 

or  in  amygdaluidal  and  other  shaped  cavitiea  in  these  Botryolith,  Hatumann. 

trap  rocks.  This  subspecies  is  divided  into  two  kMfiTis.  FlbrOttC 

Geograjihic  Situation.— -In   Scotland,  it  occurs  in  Botryolitc,  and  £arthy  Botryolite. 
veins  and  cavities  in  trap>rocks  near  Beilh  in  Ayr* 
abire  j  Biahoptowo  in  Renfrewshire ;  also  at  Hart- 

field,  near  Paisley;  near  Frisky  Hall,  in  Cockney  Fibrous  Botrtolite,  Jamf.on.— Fasriger  Botrjo- 

Bttm,  Old  Kilpatrick,  and  Loch  Uumplirqp  m  Dun-  Hau»mann. 

bartonahire;  in  Salisbury  Craig,  the  Ci«le  Rock,  and  £x,emal  a«r«r/«-. —Externally  grey  j  inlemallv 

Arthur  Seat  ncai  Ldinbur^h  ,  m  ficmckahlrei  and  ^hiic,  which  passes  intu  p  ,!c  rose-red.    The  colours 

in  the  islands  «f  Mull  ai.d  Raa^ay.  i„  concentric  stripe*.   Occurs  reniform,  botryoidal, 

_              nATnr  itf  •  globular}  in  flbrooa  concretioni,  which  are  aeo- 

tjENUs  V.    UAlULilli!..  piform  and  stellular;  these  concretions  arc  again  col- 

.       IT  lected  into  granular  concretions,  which  are  traversed 

JDattelSpelb.  Jft>A«.    Esmarkite,  awtiewBl.  ^  y^^j  thin  curved  lamcll.ir  concretions.  Surface 

Three  a«ea.   C  eavage  pnsmat.c;  but  dMectedlriA  granulated  or  rough,  and  dull.   Internally  glimmering 

djfficuUy.  Imcmalty,  lustre  resinous.  Net  Wee.  Hard-  ,„d  pewly.  Pmewre  apliatery.    Traoalacent  on  the 

nesic^.O — SJi,    bp.  gr. — 3.9 — 3.0.  edges. 

Ttas  geoue  eoMBine  one  epedei,  vie.  Ptiamatic  Da^  Oeognottic  and  Oeogn/HHe  9hutkm^t  occere  in 

*n              T»              T                       t  t.  Kjenlie  mine,  near  Arendal  in  Norway,  along  with 

I.  Prismatio  Datoutb,  Jwtttn,    PmnaUacher  common  quartx,  schwl,  calcareous  apsr.  and  iron  py- 

SMbpUi,  AfeAi.  ritciyiD'ebedorinagnetieifemton^iagneiaa. 

Prism  =  109*  M'.  Cleavage  the  aame.  ^                  ■  -»  • 

This  spvcic3  is  divided  into  two  subspcciea^  Tie.  Com*  OkihuI  Auf. 
mon  Uatolite,  and  Botryoidal  Oatolite. 

Finer  Seet»o»e.  ^EA|rrHT  BoTaTeu*..Ji«e«*^Erdiger  Betrr^ 

C  >L  1  •  Datolite,  7bm«o7i — DdlhoVn,  Ji'erner.  External  Charactert.— -CoXow  soow^wkheii  Smell 

isx-trrna^  CAararrm.— Colours  white  and  grey,  which  botryoidal.    Duil.    Fracture  earthy. 

latter  loclinea  to  ceUiKline>grcen,  and  rarely  to  meddy  Groj7io«/i£a>u/ Gro«7^^|Mic4ftMClMi*.--It  ocean  eloof 

iKmey-yelhiw.   Occuta  in  naadve  nortkma,  which  are  with  the  fibrona  kind. 

divided  into  large  coarse  and  amul  gtamilar  diatioct 

coi^crctions;  crystallized.    The  principal  aecondaij  Obvjts  VI.^ZE0LITB. 
forms  are  the  following: 

1.  Low  oblique  four  sided  pri'ini.    2   Rtji  (mgular  Schaum  Spath,  Af«A«. 

four-sided  prism,  flatty  acuminated  on  the  extremities,  Every  kind  of  asia.   Uardoess  ranges  from  3J, to  6.0. 

with  four  planes  which  are  set  on  the  lateral  planes.  Sp.  gravity  from  t.O^  to  9.f. 

Eetemally  shining.  Intenially  intermediate  between  This  genua  contains  the  following  species,  via.  1 . 

•Uniag  end  gliaieidng,  luatre  reabiotta.  Firactnre  in.  Dodeeahedral  Zeolite,  3.  Heuhedral  Zeolite,  3.  Rbom- 

(■nnediate  between  fine.gnined  nneven  and  iroperSect  belda]  Zeolite,  4.  Pyramidal  Zeolite,  C.  Di-prinnatic 

•  The  name  TintoUte  rcfca  t»  flie  WMiiii»»  wMHticiiw  wliteh  thfc  ^ijs.tt.  u      w^tn  smIiiBm  —J  — u 

UsdisCOTercr,U.lSKIiark.               *  ^             '                  wmmmwm  — ^  "-W  w«eiv«IWK  By 
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.Zeolite,  6.  Frisinaiic  Zeoiite,  7.  Prismatoidal  Zeolite,  Anilcirae  of  Uontecdiio-Ma^giorc. 

a.  Axilianeiblc  Zeolite.f    •  Wavellile.  (kmUt,  Arto.«Silicj,  58.0 

■'  4v  DMmoAHXDHAii  Zeolite,  or  LEVCirk,^  Jomenm.  ~             AlumiiUi    ....  I8i0 

OodMMdricber  Sclmutn  Spaih,  itfoA«.  Lttucit,  If rnwr.  Un^-   .....  S.0 

TetMliTr^^  ClMVage  hexahedral  and  <odwcKfcBd»l.  NaUlM,  .....  1(M> 

HardnessrrS.5i^*4».    Specific  KTaTity=Sli4, 9.5.     -  i'  VfVttXt  «.5~96.5  * 

Kxtmat  Characters. — Colours  wiiitc  atu!  grey.    Set-  Faufuelin,  Anna!,  du  Mus. 

dont  occuis  nia^-iivc,  and  in  granular  concrcuons,  most  d'Hut.  Nat.  t.  ix.  p.  24i. 

frequently  i.i  runiaiiili  imbedded  grains,,  and  ciysuilliz-  Geognotlic  Situation. — It  occurs  in  ptimitive  and  u> 

•d  lit  kCUte  double  cighi-uded  pynmids,  in  which  the  condary  rocks,  but  more  abundantly  in  secondary  ihao 

Jmttal  VlnttH'tf  <n  «n  «r*  Mt  an  the  lamtl'pltMMi  of  u  priuhive  rocks. 

the  other,  and  the  summiu  deeply  ud  flatly  •cwnkiet-  O*ografihk  Situation. — It  occurs  in  the  ■econdarjr 

ed  by  Tour  planes,  which  are  set  on  the  alternate  lateral  greenatone  of  Salisbury  Craigs,  in  the  porphjrrilie  rock 

edges.    Surface  of  the  grains  rough,  and  duw,  or  ict  hly  of  the  Calton  Hill,  near  EdUMUrghi  and  In  IMBJ  rthir 

gUminenng  i  that  of  llie  crjstaU  is  »moutl:,  seldum  places  in  Scothnd. 

al^tly  streaked}  in  the  direction  of  the  diagonal,  and  ^  HHriMtioiuAL  ZsoLiTE.or  Chabasitk,$  yam^ton.-^ 

■Hateotng.   iBternally  the  lustre  is  shining,  approach-  Rhonibocdri&chcr  SchaumSpath,  M>A«.  Cbabasic,/faiiy. 

ag  to  gliatening,  and  ia  vitreous,  inclining  to  reslno'bs.  Schabasit,  Werner. 

jj^racture  imperfect  and  flat  coachoidal.    Traoalucent,  Rboinboid=9S"  48'.   Cleavage  rbonbaidal.  Hard- 

•ami-transparent,  and  some  varieties  approach  to  trans-  Maac4/>— 4.9.   Sp.  gravit}=:i.O— •.!. 

^rcnt.    R:  fracis  single.    Brittle.    Easily  frangible.  External  Cfsaraeiert — Colour  greyish-white,  approach- 

CAemica/ C/iaruc((r«.~Before  the  blowpi|i«  ilia  iipfus-  ing  to  yellowish-white.  Seldom  occurs  massive ;  almost 

ible  without  addition (  f[i|%^|tt^UU%  fiN^  always  crystallised.    The  following'  are  the  most  fre- 

traosparent  glass.                T^^^^^  r'-^  ^            '  quent  secondary  forms:  I.  Rhomboid  truncated  on  the 

Mean  of  jtlwiciit  MM^iaa.    '  obtuae  lateral  edges.   3.  Rhomboid  truncated  on 

CtHttUucui  /'aria.— SiUca,  ...«•.  S4  the  ats  obttiM  lateral  edgaa,  and  od  tbe  otrtuae 

Alumina,  .....  S4  angtoa.   S.  Rhomboid,  in  v*hleh  «ach  of  the  original 

Potaabi  21  planes  of  the  rhomboid  is  divided  into  two.  The 

Losa  1 — 100  lateral  planes  of  the  crystals  are  streaked  in  a  pcctt- 

Kiiifro:/i.  li«r  manner}  the  streaks  shoot  from  the  shorter  dia- 

Geognottic  and  Geografihie  Situation*. — It  occurs  prin-  gonal,  (the  dividing  edge  of  the  plane,)  and  run  parallel 

cipaily  in  secondary  trap  rocks,  and  in  lavaa,  and  appears  v'ith  the  two  adjouuDg  lateral  cdeca  ol  the  rimmih. 

t^fae  almeet  exchiaively  a  prodocUoo  of  Italf .  The  tnweaifaig  ptanee  are  amoMb.  Estemallr  the  ctya- 

'  S.  HBXAHBBBaL  ZBoi.tTB,or  AHAtoiiiB,  JbaiMeii.—  tahore  aptoodeati  iaiemallf  gUateofag,  ami  ibo  loam 

Bexadrischer  Scliaum  Spetbi  ilfaila.  AnalcimetlB^.  aitreooa.    Frsctare  imperfect  cotichoidal,  and  alao 

Kublzit,  Wimer.  amall-grained  uneven.    Fragments  inilni  imlnela  as* 

Tcssular.  Cleavage hesahcdnl.  HerdneaissSJ.  Sp.  guhir    Translucent;  the  crjramla  aoBioafliee  paaelMo 

gravity  as2.0 — 2.5.  semi-transparent. 

£x/fm«/C/iarar(^«^— Colevr white,  which  passes  into  CArai<ca<  Olanwr#r. — Before  the  Uovpipo  It  melta 

fleab  red.  Seldom  occurs  nmMive,  and  tbi*.  variety  ia  •••tly  Into  a  apoBgf  white  enamoL 

^poaed  la  coarae  and  email  angulo-granular  coacre»  Chabsaha  oTtbe  nuee  fahadi. 

tiooa}  which  are  in  general  very  clost-iy  aggregated;  CaNaNfVMW PaMa<— Silica,    ....    43  33 

eenerally  crystallized,  in  tbe  following  figures.    I.  Per-  Alumina,   .    .    .  22.66 

feet  cui>c.    2.  The  cube  flatly  and  deeply  acuminated  '         Lime,    ...  3.34 

on  all  the  angles  with  three  planes,  which  are  set  on  Natron,  with  Potash,  9.34 

the  lateral  planes.    3.  Acute  double  eight-sided  pyra«  Watei^  ....  31.00 — •99.6f 

Baidt  deeply  and  aemewbat  flatlr  acummated  on  both  Peiifiiaai,  Anoal.  du  Mua. 

estramitiea  whh  faor  plaaea,  wUeb  are  aet  on  the  alter-  d'Haet.  Nat.  t.  ix.  p.  333. 

Bate  lateral  edges.   Surface  of  the  crystals  smooth,  and  fieognottlc  Situation. — It  occara  principally  in  second- 

aplendent  or  shining.    InternallT  intermediate  between  ary  tr«p  rocks;  most  frequently  in  cavitiea  of  amygdaloid, 

shining  and  glistening,  and  the  lustre  vitreous,  incli^Mug  where  it  is  often  associated  wkh  ^latO,  CBkBreOBe.afar, 

to  pearly.    Fracture  small  or  hnc-graincd  uncve0|  or  aeotite,  and  green-earth. 

conchoidal.   FragBMOia  gcacrally  indeterminate  anfa*  Qngrafihk  SUtMtion. — The  vesioolar  cavitiea  of  the 

lar,  aeldoofr  nwro  or  leia  cohkalt  owing  to  tbe  impei«*  trap-tocka  of  Moll  and  Skfeafibrd  cryatala  of  chebMito  { 

Ibciion  of  the  deavage.    Tranalooeat  «r  aemi>tiBna'  h  oecora  in  aimilar  rocka  in  tbe  wmh  of  IreUad ;  and 

pereotf  aBd  the  cryatala  en  tiBoaperMK.  Beiiljr  fhm-  beautiful  specimens  are  found  in  the  OBiffdaloki  of  Ice- 

gible.  land  and  of  the  F.troe  Islands. 

Chemical  Cfinmdcrs. — It   melts  with  intoneacOBCe,       4.  PYRAMinAi.  ZEOLITE,  or  Cross-sto«B» 4pim«0M.-^ 

before  the  bl<iwpi|)c,  into  a  transparent  glaaa.  Pyramidischer  Schaum  Spatb,  il/oA«.  KreotateiOt  fFcT' 

^tfiaU  Ckaraatr^i—nf  fHcOOBibllt  BOt  by  beellBf,  mrr     Harrootome,  Hauy. 
it  beeenaee  electric  Pyraoud  mISI"  «8'.  •«*  i^i  CleeTageia  either  pfm> 

tMAa awn *a  eighth  species  .^ivKMiiMhacanse  it»pihia^^elaawiela.fitpaedbiihnr  ta  the  aiiaef  thee^ffKi  aad 
ObiMm  ia  hare  tTaailated  ojifrmtgU^,  until  a  mate  appropriate  one  ehdl  eaeea 
a  Jsmfcg,  from  Asmmc,  wUu,  and  refcn  to  iu  frequent  white  eolour. 

iXheaaaw  CImkmdt, iaiiam Cbabaaos^  aatooe  daecribcd  bjr  OiphaiuiB  hii pyiB»  but Baknown  ta  uaat piawrt. 
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midalt  or  is  in  th«  directian  of  the  (Htgonll.  HttdneflS 
—4.5.    Sp.  iir'iviiv  —2  3.  2  4. 

External  Churacicrt — Colours  white,  ^rcy,  yrltow, 
and  red.  Occurs  very  rareiy  m^sstve ;  most  irequcnlty 
CfyttalUtcd.  The  tbiiowint;  are  the  principal  secondary 
fiMmt  whicli  hive  bMn  obMrtwdt  l.  Broad,  Mldout  ■ 
«quiht«nil,  iwMuifttlar  feUF'tided  |»ii»in,  nthcr  «ciit«lf 
acumin  .tcvl  on  the  cxtremiiica  with  foar  planes,  which 
aic  ii  t  01)  the  laurjl  edges.  S.  Twin-cryaul,  which 
is  l  irrned  by  two  crysuls  of  No.  I.  irjterscciin;;  each 
otheri  in  such  a  manner  ihat  a  common  iixia  and  acu- 
tr<*««*— >  it  fanned,  and  the  broader  lateral  planes  make 
iimr  Tp.tmerii^  right  aqglea.  The  toiiice  of  the 
wneller  latend  ptaies  ic  doable  ptamoeelf  «treeked»  the 
broader  lateral  planoa  transversely  streakedt  and  the 
acuminating  planes  streaked  parallel  with  the  smaller 
lateral  planes.  Internally  glistening,  and  the  lustre  in- 
termediate between  vitreous  and  pcnrly.  Fracture  sinaU 
and  perfect  conchoidal,  passing  into  uneven.  TnuMltt- 
centt  sometimea  paaaing  iuio  •emitraiMpareni. 
■  Ctemkat  Ctaraeitn^Miitt  tlM  bhrarpipe  ii  exhi- 
biiB  a  grceaieli'yeilew  pboepliomoeoce,  tad  tlno  metu 
irith  hnvintBeMiee  jnio  a  celoorleia  giaaa. 

CemtHUMU  Paite^Silica  ...  49 
Alumina  .  16 
Barytes  .      .  18 

Water  .      .  15 — ys 

JO^  Beit.  b.  ii.  5.  8S. 

Oet§nHlB  wd  fht^rafUUt  amUiwe^lt  haa  been 
Utherto  found  only  In  mineral  veim  and  in  egeie  belia. 
Ai  Aiulveasbf  1 in  ihe  H^rtz,  it  occurs  in  veins  that 
traverse  cUy-^l^ic  and  ^rey-wacke  rocks,  along  with 
galena  or  lead  glance  ;  at  Ko^^!lbl■r^  in  N orway,  in  veins 
containing  native  silver,  ores  of  silver,  lead,  zmc,  arae- 
Die,  and  iron  j  and  SiKMrtian  in  Argyleshiie,  in  galena 
veiiw  that  tWTerae  gncisa.  At  Oberataia  it  ocean  in 
•gale  lMlla»  in  trap  rocks,  and  in  a  dndlar  aittniioa  hmt 
ttic  vi1lai;e  uf  Old  Kil;>airick  in  Dunbartonshire. 

5.  Di  Phumatio  Zeolite,  or  Laumohitb, /aaKaett. 
Di-prisoniiKlMirSelMvn  itpaibt  UMa.  LomMil,  tVtr- 
ntr. 

Vertical  prism  =9o°  13';  boriaontel  ptiam  in  the 
iBreetioik  of  the  emalter  diagonal  131*  SV.  Cleevegn 
double.   Hardneaa  :SS.   Sp.  k**-  S4. 

External  CAaraeten. —Colov  i  :=  v<  duwish-  white,  snow- 
wbitc,  and  gieyisn-wnite.  Occurs  in  ma^^ivc  forms, 
arranged  in  large  and  coarse  granular  distini  l  >>ncrc- 
tions;  also  crystaUixed.  Internally  aometimes  shining, 
sometimes  glistening*  and  luaire  pewrlr.  When  in  a 
freab  Mate  i»  u«nap«(«ot,  but  en  espoiove  to  ibe  atnio- 
apli«f«i  it  veiy  aoon  beeomea  opaque.  When  freab,  ia 
rather  harder  than  fluor  spar;  but  on  exposure  to  the 
atmosphere,  it  soon  becomes  so  soft  a»  lo  yield  to  the 
mere  prsMiurc  of  Um  linger.  UaoomaMNilf  eaiily  fim* 
gible. 

Chemical  Character.'— It  fbcmi  a  jelly  with  acida, 
CSDmtW.  .Per««.F^ilicai    .      .  940 
Ainminai  SS.0 

Lime,  9.0  . 

Water,    .  17.5 
Carbonic  acid,  3.5— lOU  Vogtl. 

Geognotlic  and  Geographic  •^Mua^iona.— -This  mineral 
was  litst  tound  in  the  year  1785,  in  tlw  leiud^mines  of 
Huelgoet  in  Brittany,  by  M.  GiUct  t<attinoni,  a  distin- 
gui^d  French  mlneralt^iat.  Sincp  that  period,  it  has 
been  discovered  in  other  parts  of  tb«  wwMy  aa  In  Beet- 
jandi  Irelaadf  Faroe  Islands,  &c. 


6.    PtnSMATIC  ZbOLITK    or    Mev^.TYPY:,    .Ajrrl'jor;  « 

PrismatiisclK  L  '^rotfum  Spath,  Muii*.    iMc:>oiyi>c,  tiauy. 
PrisMi  91°  25*.   Ciravage  theaaaM.  liaidMBiaf.0 

— 5  5.    bp.  i5r.  ^i  O — 3.3. 

Tnis  species  t»  divided  into  three  sabspeciaiy  ybe* 
Fibnma  Zeolite*  Naini4ite>i  and  Mealy  ZeoUta. 

FiMT  SoaavsoiM. 

PiDROusZtoLtTEi./uwe'ton, — FaiHger  Zeolit,  TVemer, 

Tbia  aubapcuea  ia  divided  into  tiro  kioda*  vis.  Aei» 
ciilar  or  Needle  Zeolite,  end  Cwmnn  FUnmia  Zaattts. 

A«i  Anf.  ■ 

A  CI  r  iri.  A  »  or  NlSVU  Z»OLlT»>ili— i— w.  lf>Jalaoo» 

lith,  Werner. 

Extfmat  CAimirffrr^— Coloura  jpvyish  or  yellowish' 

whi  t,  .iiid  frrqucnity  reddish- white.  Occurs  massive, 
and  in  distinct  concretions;  the^e  arc  prisn^atic  and 
granular ;  the  piisiudtic  arc  thin,  sometimes  p:issing  in- 
to fibrous,  straight,  and  scopitorm  ;  the  granular  tncludo 
Ibe  prismatic,  and  are  tar^e  and  coarse.  It  also  occQr* 
cryataUiaed,andtbe  following  are  tbe  aecoodary  figorea  : 

I.  Aeienlar  reetangelar  fboi^idM  prism,  very  flatty 
acuminated,  with  four  ]!Vjr.< which  areaeton  the  lateral 
planes.    3.  Thepri-j^n  :riiiitated  on  the  edges. 

Lateral  [ilarns  tit  ttu  crystals  arc  loii(^itudinalljr 
streaked,  but  the  acuminating  planes  are  smooth.  Kx* 
tcrnally  the  cryatala  are  shining,  pasaing  iMo  aplendent. 
Internally  gliMening,  and  lustre  vttrcona,  inclining  to 
pearly,  rraetore  aniurand  fine-gndned  uneven.  TianB* 
lucent ;  crysuls  sendlTBinpiKnt  and  tianapareotj  m± 
it  refracts  double. 

r  Charactert — It  intumeacoa  befiwa  Ibe blonr* 

pipe,  aw',  lorms  a  jelly  with  acids. 

Phytical  Charaeter$.—h  becomes  electric  by  heating, 
and  retaina  ibia  profwrty  aome  time  after  it  baa  cooled. 
Tbe  free  cstfemity  of  tbe  ^ryitait  with  theacumlnatioo, 
ahowa  twwilve,  and  the  aitacbed  end  negiiiTo  cleetcicl- 

Cimr.  Perr«.— Silica,  .  5034 
Alumina  .  .  39  30 
Lime  .      .        0  46 

Water  .  .  lOtX)— 99,oo 
FtMyKftti,  Joor.  dee  Mnies,  N.  44.  p.  ST6. 
Geognottic  and  Gngrt^Mc  SUuatiotu.—\\  occurs  in 
secondary  trap  rocks,  as  in  basalt,  greenstone,  and  amyg- 
d:il(iid.  In  this  country  it  occurs  near  the  village  of 
Old  Kilpatrick,  Dunbartonshire,  also  in  Ayrshire  and 
Parthtbire^  and  alweya  ia  tnp^oeka. 

CoMMOK  Finnocs  ZsoiiTB,  JbaMien.  Oamdacr 

Faser  Zcolith,  Werner. 

External  QlaMefcva^>-Co]mirs  white,  red,  yellav, 
and  yellowish-biown.  Occura  maaaive,  in  blunt  angu- 
lar pieces,  in  balls,  and  small  renifnrin,  ai>d  theae  forma 

are  composed  of  distinct  conrreiions.  which  arc  fibrous 
and  granular.  The  fibious  concrciiuus are  thin,  straight, 
scopiform,  and  stellular;  the  granular,  which  include 
the  tibrous,  arc  lar(;c  and  coBta«  lungish  or  angulo-gre- 
nular,  and  ere  very  much  grown  together.  Oceura  in 
capillary  cryatala.  Internally  it  i«  strongly  glimmertog, 
passing  into  glistening,  and  lustre  peaily.  Painify 
translucent.  Its  $reognostic  and  geograpkM  ettMlMBa 
arc  the  same  with  needle  acoUtc. 
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Cttmlml  CStoMMv^It  iiitumawAt  bflfim  tb*  htov- 

BdiWMB  j«n|)ririth  acids. 
VMMlfMlM  JF^fttt'  iSilica,  54.46 
Alumiiuiy  19.70 

Liroe,  .  1.61 

Soda,  .  15.09 

WM«r  .  9^3—100.63 

GWUm  In  SelMPdCsn*s  JouB.  viii.3SS. 

8Mft»D  SVBMfllBS. 

NATMiiRBf  AatrMn.— Natrolith,  Werner. 

£xtenuU  Cilmmetmf  -Colottra  yellow,  yellowiah- 
WoWB*  or  yeOoirlih<«llile.  Colours  gcneralljr  arranged 
IB  narrow  striped  delineations,  which  arc  [Kir;>lkl  with 
the  retdform  external  shape.  Occurs  massi  ve,  in  plates, 
lad  renifonn;  also  in  distinct  c<):irrrtiorjs,  winch  arc 
ibroas,  g^ranular,  and  lamellar ;  the  fibrous  are  straight, 
and  Bcopiform  or  stellular;  these  are  eoUeelod  into 
large  and  coarse  granular,  and  both  are  intersected  by 
curved  lamellar  coocretioma.  Internally  glistening,  p«ae< 
ing  into  gUroneiiDg,  and  lustre  peariy.  FiMUro  not 
viMble.   Translucent  on  the  edj^s. 

Chemical  Charactert — ntrurc;  the  blowpipe  it  otcomes 
first  bUck,  iheri  red,  inmmcscc*,  and  melts  iiUo  a  while 
compact  glass. 

AhllMiBO  S4SS 

MmVOB,  16.50 

Oaideofiroo,  1.75 
Water,  9.00— 99,f0 

Klafiroth  Beit,  b  v.  i.  44. 
€eognottic  and  Grografihic  Sit uai ima  •^ll  occurs  ia 
small  coteiuporaneous  veins  in  cUoksiono  porDbfnr*  ib 
th«  UUt  or  HoboatvU.  " 

TatBs  BvBinoisi. 

Mbah  Zsolitb,  JimieMH^Mohloedlith,  Wemer. 

Eiternal  Charactert. — ('(tluuis  white  and  red.  Oc- 
curs massive,  reniiorro,  coralloidal,  sometimes  it  forms 
a  crust  over  the  other  subspecies  of  zeolite,  or  is  dis- 
posed in  delicate  Gbrous  coocretioBi.  Intewi^lly  dgi^ 
or  wy  feebly  glimmering.  PraetoTe  coone  earthy. 
OpiiqOB.  Mate  vary  aoft^  bat  tbe  individual  parts  as 
hard  as  llbrout  seolite.  Uncommonly  easily  frangible. 
Fee!  rough  and  meagre;  and  when  wc  draw  our  finger 
across  it,  it  emits  a  grating  sound.  Sometimes  so  light 
as  nearly  to  swim  in  water. 

Chemical  Character,. — It  iotomeaccs  before  the  UoiT- 
pipe,  and  forms  a  jelly  «hh  acMt. 

Cmwi. />iif««,^Silica,  60.0 
Alumina,  .      .  15.6 

Lime,  ,      ,  90 

Oxide  of  iron,      .      .  \.% 

Loss,  by  exposure  to  heat,    11.6  97 

J£^ger'»  Af  handtingar  I  Fyaik,  Ice.  th.  3. 
Qeognottic  SUuafion.^U  occur*  in  oindUir  reposito- 
ries wUb  the  other  sabtpeclea. 

OeograjMe  SHuaHm^h  h  found  near  Tantallon 
C:istle  III  East  L  jthi an,  in  the  islands  of  Skye,  Mull,  and 
Canna,  also  in  tne  l  aroe  Islands,  Iceland,  and  Sweden. 

f.  PnisMATOiDAL  ZcottTB  oT  SiTLBiTB,  fyme§m  — 
Prismatuidesther  Schaumspath,  Moht.    Siilbite,  tiauy. 

Prism  =:flo»        Cleavage  is  the  dtrectlaa  «r  the 
unaUor  o.aijoiwi  very  diMlact.  HardMM 
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two  subftpecics,  via.  Fo» 


Tbb 
HttBd  ZebJito,  oBd 

FiBST  SUBSPECU 

FoLiATBDZBOLiTBt/asMteii.  fimuer-ZeoHth,  Werner. 

Bxternal  CAararf cf«.—Cotoar«  wlute,  red,  yellowish- 
grey,  and  pinchbeck-brown.  Occurs  massive,  dissemi- 
nated, globular,  in  amygdaloidal-shaped  pieces ;  also  in 
distinct  com  r(  tioiis,  which  are  large,  coarse,  and  smaU 
angulo-graitulcir;  seldom  thin  and  curved  lametlari 
which  arc  again  collected  into  granular.  Pi^iiBCBUf 
crystaUized,  and  the  foUowiog  aecooduy  fiwi^*  OCCBr  s 

1.  Low,  oblique,  aonietiaies  rather  bniMl,  IbiiP^nted 
prism.    2.  Low  aix«aided  prism.    3.  Eight-sidcd  |)rism. 

Lateral  planet'M'the  prisms  are  transversely  sireak- 
1-1,  the  terminal  planes  smfxjth.  Planes  sometimes 
^'iiinini^,  tuincuraes  ^plcndciu,  auJi  the  luMre  vitreotts. 
IfitLi  i;iilv  alternates  from  siiining  to  splendem,  and  tbe 
luatrc  pearly:  the  piocb^iech hrowB  haa  •  aeBWaMtal- 
Uc  lustre,  i- racturit  oonehoidaL  Mnaaifovapietiea  u« 
■troogly  uinatBCOutt  aone  varieties,  perticuhriy  the 
ptarehboch^hrown,  m  only  igaBalq<?eBt  on  the  edges ; 

but  The  crystals  are  gcnentUy  MnUnMptraBt  Md  tCMM. 
paicnt.    Refracts  single. 

Chemical  Charaetert.—lt  intumesces  andmeha  befamt 
the  biuMrpipe,  and  during  its  inlUflieaccilCO  omito  I 
pboric  light.   It  does  not  ftriB  0  joify  wMiaciite. 
-  Csmlir.  Silica,      .      .  59.6 

AramiM,  .  17.9 

1.1  me  .         .  y.o 

Water  IS  5— 97.6 

FttuqveHn^  Jour,  des  Mines,  N.  xxxii.  p.  I64. 
Geognottit  Situation. — It  occurs  principally  in  nrrOM 
dary  amygdaloid,  either  in  drusy  cavitiM|  tkmf  vkb  ral- 
careoua-ap»r  and  calcedoogr,  or  hi  coiBaporaneotts 
voiD*.  It  ia  siflo  met  with  m  primitive  nd  ^sitioa 
Bwuntains. 

Geografihk  Situation. — In  S  :oilurid  it  occurs  in  drusy 
cavities  or  veins  in  the  sec  oiiflary  trap-rocks  that  abound 
in  the  middle  division  of  the  country.  Very  beautiful 
specimens  of  the  red  foliated  and  radiated  zeolites  arm 
found  at  Carbeth  in  Stirlincahlre,  Md  otLaeh  Uttmplnor 
te  DBBbortonsbire ;  and  the  mow  varipties  oecvr  on  the 
coMt  botwoen  Bervie  and  Stonehaven  in  Angus  shirs  • 
also  b  tbe  aecendary  trap-rocks  of  the  Hebrides,  as  of 
Canna,  Skye,  and  Mull.  In  the  imilh  of  iMland it  ii  m 
inmate  of  aecoodary  trap-rocks. 

Sbooiw  SvaavBotu* 

]Ut>l4TBB  BBOUTBi  JbflMMM.    StMU  Zeollthi  mnUT. 

Mstefnal  Charactert,— Ocrm-^  nlmo-it  always  white  j 
sometimes  grey,  yellow,  tlcsh-iLd,  and  blood-red.  Is 
found  mas'.ive,  m  anL^uidi-  pie,-c5,  ami  globular;  also  in 
distinct  concretions,  which  are  prismatic  and  graattlar} 

narrow  aoopHorm,  and  Mol- 


the  prismatic  are  broad  and  ,  

lular,  and  are  collected  into  terge,  coarse,  and  email 
oagulo«grMMt]«r  coneretiom.  Fnqoently  cryataldnod. 
Ffimitiro  llgore  the  aame  as  that  of  faliated  seolitO} 
and  it  exhibits  the  following  secondary  forms : 

1  Bri  :i(i  i  ':  :tJiu;  j|«r  four-sided  prism,  rather  acutely 
acuiiuii^icd  on  both  extremities  by  four  planes,  wltich 
arc  set  nn  the  lateral  edges.  2.  Sonietimes  Na  I.  is  so 
thin,  that  it  may  bo  cenaidered  aa  a  long  ais*aided  table, 
bevelled  on  the  thorier  toriufiNil  pienoa. 

The  broader  lateral  planes  of  the  crystals  are  smooth, 
Iheamnllorloagitadinally  streaked,  and  tbe  acuminating 
«i  ...  ^         (ticfccM  cf  tbo  bfonder 


Digitized  by  Google 


560 


MINEBALOGY. 


lateral  planes  of  the  crystals,  N'o.  1 ,  2.  are  splendent  and 
pewtys  the  other  planes  aiiiiiing  and  vitreous  :  ir.i(;rn;illy 
the  luttre  more  or  less  t^liimtig  and  pearly.  Crystals 
•iTongif  tnntlucMiii  loiiwtiinea  paaung  iiHo  leroi-traoa- 
parM*.  HardmM  ume  u  fbliaMd  MoBtt.  Brlote. 

Ea:-.ilv  n^ililc. 

Its  i^itugiiostic  and  Geographic  Situations  ire  the 
aame  as  those  of  I'oiiatcil  Zeollie. 

8.  AxiFRANOiBLb  Zbolitr  or  ApoFHTLLiTEi  Jamc- 

ton  Fishaugenstein,    tfemer.     Apaph]rll|l%  JSbay. 

Ichtbyopbtbilnii  Kartttu. 

Pf  nnw)  Mktwwn.  Clemge  ▼er^  dnUncUf  axiffWK 
gible.    Hardness  =4.9— 5.0.    Sp.  gr.  SJ. 

External  CAararfcrt.— Principal  colour  whit*.  Sar» 
face  of  ihc  clca'.a^!-  strongly  i r'-d'e-.i  l-;"..  Occurs  mas- 
aivei  and  disseminated  i  maii^ive  varieties  are  composed 
of  ttrught  and  curved  lamellar  distinct  Concretions, 
with  fiieMy  strMked  iplendeM  ptftrijr  turfiieM.  TIm 
Mtowing  uf  \hm  Moondary  fimmt 

1.  Rectangular  four-sided  pcitWi  wmMtinMt  M  low 
as  to  appear  tabular,  and  resetnble  a  cube.  The  prece- 
ding figure  truncated  on  all  the  arij:Ie;  :  :fhen  the  trun- 
cating plaD«B  becooae  so  large  that  tlicy  touch  each 
other,  the  prism  appears  acuminated  with  four  planes, 
wbkb  are  set  on  the  lateral  edgcsi  and  tbe  apem  of  the 
•eanilMtioii  truncated.  3.  The  rectMgular  fimMided 
jniain,  in  which  all  the  lateral  edge*  are  truncated,  thus 
forming  an  eight  sided  prism  ;  sometimes  ihc  eight 
solid  angles  of  this  figure  arc  truncated.  4.  The  rect- 
angular fuur-sidcd  prisn)  hcvellcd  un  all  the  edges,  or 
only  on  some  of  them  :  sometimes  one  of  the  bevelling 
plaoee  ia  awanting,  when  tbe  edge  appears  to  be  only 
obUqtiely  truncated,  SllghUy  oblique  four-sided 
priaMi.  Famed  «taan  tbe  tnmeating  planes  of  No,  S. 
Meome  ao  large  that  the  origlaat  ptanea  dissppesr.  6. 
Rectangular  four-sided  prism,  in  which  the  i  :  Ii  s  are 
truncated,  and  the  edges  bevelled.  7.  Ucc'Hi.eular  four- 
sided  table,  in  which  the  two  btuiAvr  terminal 
planea  are  doubly  bevcUed,  and  the  two  smaller  planes 
WJ  iatljr  tcvnioated  with  four  planea,  of  which  two 
ara  aot  M  Iht  latere  plMM**  (he  other  two  m  the  ttu* 
minal  ptanea,  and  the  temhial  ed^es  beTelled. 

Crystals  very  smslt.  small,  inid:!f;--^-i7,ed,  and  very 
rarely  large.  The  ii,i-Ui:t  ot  ttic  (.rvs-als  Nos.  1,2.  and 
4.  ia  tmooth  i  the  surface  oi  Nus  and  i,  ami  ilic  acu- 
minating planes  of  No.  7.  are  longitudinally  furrowed ; 
tbe  bevelling  planes  of  Nos.  4.  6.  and  1.  are  traaawOTlo* 
]y  atrcaked.  All  the  other  planea  of  tbe  accoDdar7  eiya* 
tata  are  ameoth.  The  middle  point  of  the  end  of  the 
rry^T:,'?  is  often  Concave.  Lnirral  planes  ocrs^ir-mlly 
bulj^mi;,  and  the  terrrtiiial  ;,lariCa  rose-like.  Exttriialiy 
splendent;  but  only  Mr  terminal  planes  of  the  prism 
pearly.  Fracture  small  and  perfect  conchddal,  and  tbe 
lustre  gUateatof  and  ritreoua.  SenriiraiBipamti 
ing  into  traoapiareot,  and  teko  traoalocent  R 
dmrle. 

Chemical  C/itiracteri. — It  ejcfoHatn^  very  readily  be- 
fore the  blowpipe,  (it  even  exloliaies  when  held  in  the 
flame  of  a  ciodle,}  and  iMlUwnily  iMoa  wbiie^olouivd 
enamel. 

Pikyakaf  Ctamrlcrt^t  heeooiaa  faeUy  olMlrie  bf 

rubbinj;. 

Apeph  jOlte  af  VtBn, 
Coiut.  />arf«._Siiicai       .  $2J0O 
Lime,       .    .  94.90 

P.it,.sh,         .       8  10 

Water,      .       15.00—99.60.  Koie. 


Rafiraeti 


Gfofnottie  and  Gt^gra/Jdc  Siiualicn*. — Tt  occurs  itj 
tlic  secondary  tr.tp-roi  "l  ide  island  Skye ;  in  rocks 
of  the  same  dcscripiiun  in  the  Faroe  islands;  in  tho 
island  of  Disco  in  West  Greenland,  and  oa  the  main* 
land  of  Greenland.  One  of  the  earliest  known  loeali* 
tiea  of  this  mineral  it  the  ialsod  of  Uton,  not  far  from 
Stockholm,  where  it  occtMi  fa  bad*  of  magneUc*ir(m- 

hombleode. 

•Wavillitk,  Jameson. 

External  Cfiaraclert. — Colours  greyish-white,  green- 
ish-white, ash-grey,  asparagns-green,  and  sometimes 
spotted -brown.  Occurs  botryuidal,  globular,  8ta]acti« 
tic ;  and  these  fimaa  are  composed  of  fibnmt  or  fiiM 
pviaautic  diatiiict  caaeretioiM,  which  m«  acopifbrm  or 
aiellttlar;  aewaaUwoa  thei*  prisraaiic  concretions  are 
collected  into  granular,  and  both  are  occasionally  tra- 
versed by  lamellar  concretions.  Occurs  crystallized  in 
the  following  figures  : 

I.  Very  oblique  four-sided  prism,  Qatlj  bevelled  oa 
the  extremities,  the  bevelling  planea  aei  on  the  ohtnee 
lateral  cdgea.  a.  The  piecodtnc  flgare  very  deeply 
truncated  on  the  ohtaae  faterat  edges.  Cleavage  pris- 
matic Externally  shinlnt; ;  inJcrnally  shining.  !  in  jj 
into  splendent ;  and  lustv<  pearly.  Translucent.  Hard- 
ness =:3  5—4.0.  S;^  CM  .  a.9r<l»  XiHMtJ— S.99t  M$S, 
Oregor. — S.SS,  3  4,  Mtkm. 

Chemicat  CAaracten. — It  becomes  opaque  and  soft  faj 
the  aetiMi  of  the  blowpipe}  hot  iwither  decrepitatea  Bor 
fuses.  By  tbe  eld  of  MM  H  It  aeluble  in  the  nuaaml 
acids  and  fixed  alkattea,  with  oflhrreaoeBcei  ontf  Impen 

very  little  residue. 

Barnstaple  Wavellite. 
Altimiio,       71.^  fM 
Oxkte  of  ii^n,  0.50 
Lime,  .1.4 
Water,      .    3«.0  26.3 


97^6 


Ahmina, 

Phosphoric  acid. 
Fluoric  aeid. 
Lime, 
Iron  and 
Water, 


b.  Iv.  B.  1 10.  Joum.  xn.  1  Sf. 


9ftJ8 

Jt^seHvi. 

From  this  aiiaJy^ii  of  Bcrxcliuij  wavcllilc  appears  to 
be  hydrous  phosphat  of  alumina. 

Qtognaitic  and  Gcograjthic  Situation*.— 'Tluh  mineral 
occara  in  treiBa,  along  with  fluor-apar,  quartz,  tinstonoy 
and  copper>p]rriteS)  in  naotte^  at  St.  AusUe  in  Cora- 
wall.   At  Bamsla|de  In  Devonshire,  where  it  was  first 

found  by  r>r  \Vavtli,  it  traverses  sln-c  rliy  ir  form 
of  small  cu;<.;upor'\in:i)U<>  vtinii.  Tiie  SeciLla:)  t)f  ihc 
AVenierii.il  Society,  Mr.  Ncill,  found  it  in  a  similar  situ- 
ation in  Corrirelan,  one  of  the  Shiaot  laics,  in  the  Hc» 


GnroaVlL  PELSPAS. 

Rhomboldal,  pyramidal,  prfamatic.   Imperfeclly  axi- 

fiangiblc.    Hardness  ~5.0 — 6.0.   Sp  gr.  ^.5—2.8. 

I.  Rhomboidal  Fklspax,  or  NarHKLiiiiK,  Jametmu 
Rbombi.cdrischer  F«ldapath|  JIfoAa.  Nephciine,  ibiqr 
ai^  Werner. 

Di-rhoDiboid  =ls)*  44t%  $tF  \Sf.  Cleavage  is  fouf 
fold.  Three  of  the  cleavages  are  parallel  with  tbe  late» 
ral  planes,  and  one  with  the  terminal  planes,  of  the  six- 
sidc-il  pri»"i.    H-irdm  ss       -  gi  .  — 2.5— 3  f 

External  CAerac^era.— Colours  white  and  grey.  Oc- 
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an%  mnssire  Mid  effMXBa^bi.'  The  sceondMrf  fonu 

ai-e  the  fuilowin^t 

I.  Perfect  equiangular  six-sidctl  i.t:,m.    2.  The  pre- 
ceding figun,  truncated  on  the  termioal  edges.  3. 
TUek  riB^ldid  table)  1b  wUoli  tke  Uiant  adgM 
ttmmMd. 

Bsienmlly  crystal*  8]rf«tident  s  bttMiBilIv  shining^  Mid 

lustre  vitreous.  Fracture  conchoktal.  otrODglf  tram> 
lucent,  passing  into  transparent. 

It  melts  vith  dHBoihy  befcrc 
ibe  blowpipe  into  a  dark  giaas. 
OmmMT.  AMt^-^ilica,  .  4d 

linc^  • 

Oxide  of  Iron,      1—^8,  Vtmptenn. 

Gtognottic  and  GeografiMc  SUua$1m». — It  occurs  in 
drusy  cavities  in  granular  limestone,  along  with  ccyla- 
nitCi  Tcsuvian,  and  roeionitCi  at  Monte  Somma,  near 
Nipica  }  kIm  h)  Bssures  of  basalt  at  Capo  di  Bovc,  near 
Some.  It  ia  meaUoned  also  as  a  prodaotion  of  ibe  Isle 
f>f  Bourbon. 

II.  pRItMATO-PTKAMIDAt.   FBLtVAli   or  MeiOMITB|- 

Jamettn.  Prismato-Pyraraidiacber  Feldspath,  Moht. 
M eioiiite,  Hauy  and  Wemrr. 

Pyramid  —\  'ii>°  22*,  63°  32'.  Cleavage  in  the  direc- 
tion of  the  diaf;onal«  of  the  priiiiu  Haidoeae  s:s>0. 
Sp.  gr.        — 3.7.       '  . 

.S«ir«nia/ C%anic/<r(<— Coloap  gMTtab-wbllfc  Occurs 
aometimea  maaaiv^  bat  more  ft-eqiMotlj  eryalallisiid. 
The  tollowiog  are  the  secondary  figures  t 

I.  Rectangular  four-sided  prism,  flatly  acuminated 
with  four  planes,  which  are  set  on  the  lateral  edges. 
M.  The  preceding  figure,  truncated  on  the  lateral  edges. 
S.  No.  I.  bevelled  on  the  lateral  edges,  and  the  edges 
of  the  bevelment  truncated ;  and  the  edges  betweeo 
'  tb«  •cttoiioating  planes  and  the  lateral  planes  also  trun- 
cated. 

Externally  crystals  smooth  and  splendent,  interiuilly 
aplerident  and  vitreous.  Generally  transparent  or  semi- 
transparent,  stldom  translucent. 

CA.cmieat  CAaraetert. — It  is  easily  fusible  before  the 
blowpipe  t  intumesces  during  fusion,  and  is  converted 
into  a  white  vencular  glass.  It  has  not  bilberto  been 
aoalyeed. 

Get>ttu$i§e  and  OeografiUe  SUuathnt. — It  occursi 
alonf;  with  ceylanlte  and  nepheline,  in  granular  lime- 
stone, at  Monte  Somma,  near  Naples.  It  is  liaid  also 
to  occur  it)  basalt,  along  with  aut;ite  and  Icucite,  at 
Capo  di  Bove,  near  Rome. 

III.  PmsMATic  or  Common  T'elspar,  7afl«««on.— 
Prismatlacher  Feldspatbi  ilf«A«. 

Prism  =180".  The  neet.dlstbM  deavat^e  is  thai 
parallel  with  the  terodnsl  phmes  of  the  prinm  ;  other 
i>vf>,  less  diMinct,  parallel  with  the  lateral  planM. 
Hardness  —d.O.    Sp.  gr.  =2.5—3.8. 

This  species  is  divided  into  nine  Subspecies,  viz.  1. 
Adularia,  3.  Glassy-Felspar,  3.  Ice-Sjiar,  4.  Common 
Felspar,  S.  Labrador  Felspar,  6-  Compact  Felspar, 
T.  Cliokstone«  8.  Earthy  Common  Felspar,  aikl,  9. 
PorcoMo  Earth. 

FntST  St7BSPECIBS. 

Jameton.    Adular,  Werntr. 

Sxtemul  CAarar/rrti/— Prioapel  colour  greenish- 
wMto,  wineh  aometimct  piMii  bto  grcyish-white  and 
milk>wMte,  and        InelfaNt  to  aspaiagua-groen.  It 

Vol.-  XIIL  Fast  It. 


isfrcqucnily  ir';f!c  sccnt ;  nr.  !  the  milk-white  varieties, 
ill  thin  plaics,  wlitn  iiciti  between  tl;c  eye  and  the  light, 
sometimes  appear  pale  flesh-red.  Occurs  massive,  and 
this  variety  is  composed  of  granular  aod  thick  lamellar 
eoDcretiene ;  and  frequently  crystallised.  TIm  IbUoiriBC 
are  the  asaaA  frequent  seeondsrj  figuresi  • 

t.  Obliqne  (bar-dded  prism,  flatly  bevelled  on  th^ 
extremities,  and  the  bevelling  planet  set  on  the  obtuse 
lateral  edges.  2.  Broad  six-sided  prism,  flatly  bevelled 
on  both  extremities,  and  the  bcvi  llinG;  planes  set  on  the 
lateral  edges,  which  are  formed  by  the  amailer  lateral 
planes.  3.  Rectangular  four-sided  prism,  la  which  the 
tenninat  blanea  are  obtiqaely  bevelled. 

Laiena  ptim  of  the  priem  loafhadinally  slwalM. 
Externally  splendent;  internally  cleavage  splendent, 
and  the  fracture  shining  and  glistening.  Lustre  inter- 
Dic(!iaie  Ijt-.ween  vitreous  and  pearly.  Senii-transpa- 
retit,  suntclimes  inclining  to  transparent,  or  is  translu- 
cent. Translucent  varieties,  when  viewed  in  a  certain 
directum,  spmeiimes  exhibit  a  silvery  or  pesriy  liglrt^ 
Serracts  dou|>le. 

GlfS^ee/  Charttcten^^K  vults  before  the  blow|Mpe, 
V^thiittt  addition,  into  a  whiteVoIoured  transpsrent  gisss. 

Clm««ftivit«  JVs^Silica,  61 
Aluraitia,  20 
Lime,  2 

Potash,  14 — !00.  rttttgueHu. 

Geognoitic  Situation^— ll  occurs  in  cotemparaaeona 
veint  in  drusy  cavities  in  granite  and  gneiss. 

GeognfiMe  AriiartBR.--It  occurs  in  the  gruiite  of  the 
island  of  Arraii;  and  in  tlic  gi:itiiie  and  gneiss  roekadC 
Norway,  Switzerland,  France,  and  Germany. 

Utes. —  The  variety  of  adularia  which  exhibits  the 
bluish  pearly  light  is  valued  by  jewellers,  and  is  sold 
by  them  under  the  name  Moonstone.  Arwther  variety'- 
«f  adalaiia,  foand  in  Siberia,  is  known  to  jewettaea  aaN 
der  the  name  AvMteiv.  It  laof  ayaUowieh-gvey  oolwr» 
and  numberless  golden  spots  tppcar  diltiiibatad  throdgb* 
out  its  whole  substance. 

SaooMo  Subspecies. 
GtsasT  Fbupab,  JbeweeM.    OMger  FeMipatfa, 

Werner. 

External  Charactert. — Colour  greyish-white,  some- 
times passing  into  grey.  Occurs  always  crystallized, 
in  broad  rectsogular  four-sided  prisms,  bevelled  on  tha 
extremitiea.  'Aeee  crystals  are  <^eo  very  much  cradk- 
•d;  thqr  «•  MMndly  small,  seldom  middle-sized,  ani 
always  imbedded.  Internelly  splendent,  and  lustre  vi* 
treous.  Fracture  uneven,  or  avail  and  ImperfbeieM- 
cboidal.  Tranaperent. 

Xlmwmmnt  PmrtH'  SiHca,  68  o 

Alumina,      .  150 
Potash,       .       .'  14.5 
Oaide  of  iroa,  .  ou— 98.0 
Xktftntk,  Beit  b.  t.  s.  IB. 
Geognottic  and  Geof^rafiMc  SUuation».—\x  occurs  foi» 
bedded  in  pitchsioiie-|jurpl)yry  in  .^rran  and  Ram  ;  in  a 
porphyritic  rock  in  the  Siebengebirge ;  also  in  a  rock 
composed  of  white  (clspar,  and  very  amall  blackish- 
btwva  scales  of  mica,  and  fine  disseminated  aMgmtie 
iniaileaa,  in  the  Drachenfels  on  the'Rbine. 

Third  SvMSPErrW. 

IcB-^PAR,  yaffwaenw— Eiypatb,  Werner. 

Exttratl  C)hw«erer»>-(Mwir  .  White.  Oecnn  nia- 
4B 
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sive,  cellular,  tnci  porottt ;  alio  in  l«rge  granular  coo- 
crciioiis,  which  are  compoawi  of  thiD  and  tu^ht  Ul— W 
lar  concretions.  Frequeniljr  crytialUacd  in  the  favm  «f 
amall  ihin  longish  six-sided  tables,  in  which  the  shorter 
ternunal  ptaoea  are  bevelled.  Externally  crystals  shin- 
W  ind  .aoaMtimet  ipleodent ;  internally  shining,  and 
liiMr*  fiiraoaa.  Blaautw  «od  othtr  varieties  strongly 
tnnahiceat;  crfatala  traaiparcat. 

Gro,^no»!ic  and   Gtografihie    5fcttart«M<— It 
aloDK  wuh  nephclinei  mcionite,  mica,  and 


ler 


FoQKTB  SuaarBciM. 
CoMMOs  FBum^  JtaMaow-— Frhchw 
FeUlsiMftli,  Wimur. 

'  External  Citarwfmw— Moit  frequent  colours  white 
and  rsd,  seioom  grey,  and  rarely  green  and  blue.  Oc- 
ean moat  fiwinenlly  maaaive  and  diaaeminated,  aeldom 
in  hluiit  angular  rolled  j^ecea  and  ffrakiai  end  frequent- 
ly in  ^jrariular  distinct  concretions,  from  the  afPellcBt  to 
the  largest  sire  j  and  sometimes  crystalliacH,  in  the  same 
fomi  nearly  as  adularia.  .  Internally  cleavage  shining, 
and  aometioies  splendent.  Fracture  glistening,  and 
{reqncmty  not  more  than  feebly  glistening.  Lustre  io- 
tamediate  between  vitreous  and  pearly*  but  inclining 
rather  mere  to  the  former  than  to  the  latter.  Fiactore 
uneven  or  splintery.   Fragnanta  rhonbotdal,  and  have 

only  four  splendent  shining  (MCi.    TraMlttCCM} or  OOly 

transliictnt  on  the  edges. 

Chemical  Characttri,. — Before  the  blow-pipe,  it  is  fu- 
sible without  aclilitioii  into  a  grey  semi-transparent  glass. 

Conttilurn:  Partn. 


Sibeiiaa  Greea  Felspar.      Fteah<ce«l  Fclapar. 


Silica, 
AlundH, 


MM 

SjOO 

Potadi,  iSiOO 
Oxide  of  IroQf  1.00 
Water, 


9MS 
1740 

I.SS 
11.00 

0.7S 


Felspar  rrom 
Pauau. 
60.35 

as.oo 

0.75 
144(0 
atraea. 

1.00 


96  85 

FSntfurAri.  Jour,  del 

Mines,  n.  49,  p. 


98.25 

H»K,  in  Schtrri'» 
Jour,  dcr  Chi- 

tfleib.r.a.M4 


it  asUUlaa  great  variety  or  colours  ;  of  these  the  most 
freqiMBt  are  blue  and  green,  more  aeldeiy  yellow  and 
redt  and  the  rarest  variety  is  pearl-gfi^j»OeiMiia  nMa> 
sive,  or  in  rolled  piecea)  alao  in  laiMMMie,  aeldoea  in 
small  granular,  very  aeld«BB  la  thkk  and  alraight  la- 
mellar cone  rctions.  Cleavage  splendent,  fracture  gU8> 
tening,  and  ihc  lustre  intermediate  between  vitrcuus 
and  p<arly.    Tr.inslurent,  but  in  a  low  dentc"  . 

Chemical  Characim. — .\ccorcling  to  M:.  Kirwan,  it 
|§  ntorv  hlfuaiii"  Liiiiiiiioii  felspar. 

Of afiieifK  and  QeogniMe  aiaMrtiWM<— JH  jaanira.iB 
rolled  maascB  of  syenite,  fat  wbich  h  ja  aaaadaMitVilh 
common  hornblende,  hypersiene,  and  magnctie  inla* 
stone,  in  the  i^laiul  of  St.  Paul,  on  the  coast  of  Labrador, 
where  it  was  fust  discovered,  upwards  of  thirty  years 
ago,  by  the  Moravian  Missionaries  settled  in  that  remote 
and  dreary  region.  Since  that  lime  it  has  baaofeaiMl  in 
ScoilMidt  Norway,  and  other  cooatriee.    ,  ,  ' 

cr«#a.— On  account  of  ita  baamtifiU  >>4inHn'|t  is  va> 
lued  as  an  ornamental  atOMsaidja,  COt-lbmrtaig-stoliaa, 
snuff-boxts  other  dhnflar  arttelea.  It'receivea  a 
good  poli-ii  ,   'i-i  the  streii'  '^^  'tu  rdt^cs 

the  folis  ol  the  cleavage  are  trc4ueatiy  »o  proraiueot  as 
10  injure  the  appaarane*  of  tha  Mone. 

Sixth  SoMteciMt' i- 
Dicbtor 


98  00 
Huclielz,    in  ^'on 
Moll's  Neue  Jahrb 
der  Herg  und  Hiitl- 
enkunde,))  2.1.361. 
CSeognoiiic  Situation  — l-'cUpar  occurs  in  most  ol  tlie 
primitive  rocks ;  in  many  of  the  apeciea  of  the  tranai* 
tieo  claas,  and  alao  aaaaeialad  vith  MeDBdaiy  and  vol* 
caoie  rocka. 

.  UtM^lt  ia  one  of  the  ingrodleots  in  the  finer  kinds 

of  earthen  ware,  and  is  said  to  be  the  substance  used 
by  the  Chinese  under  the  name  Pttunte  or  Petunze,  in 
the  manufacture  of  their  porcelain.  Tlie  green  varie- 
ties of  felspar,  which  are  rare,  are  considered  as  orna- 
mental stones,  and  are  cut  and  poliahed,  and  made  into 
nuff'bosea,  and  other  atadter  aftialoa.  When  the 
gfaen  varieties  are  apottad  wiili  vhiM,  Ihay  aia 
^vMtHrtHt  Ftbtm-t  and  aia  priaad  by  coUaciata. 

Firra  SvBaf«oiM4 

LAaaADom  FaLapaa,  JkaiMoa.— Labradoratein,  Wer- 
ner. 

External  Ckmrtuttrt^^tAMt  frequent  eoloort  light 
and  dark  ash-grey,  and  anoke-grey,  seldom  yellowish- 
grey.   When  light  fidls  oh  it  in  determinate  directions, 


CoMvaeT  Fkr.sTAB, 

Wrmrr. 

External  Charactert. — Colours  white,  grey,  green, 
and  red.  Occurs  massive,  disseminated,  in  blunt  an- 
gular rolled  pieces,  and  in  small  angulo*graDular  con- 
cretions;  also  crystallized  in  rectangUM  bar-aided 
prisms.  Ciyatala  either  atiddlo-aised,  or  sbmII,  and 
always  imbedded.  Internally  sometimes  gHaloainy, 
sometimes  glimmering.  Fracture  even  and  splintery. 
Feebly  translucent,  sometimes  only  translucent  on  the 
edges. 

Chemical  CAarocfcra.— Before  the  blowpipe  it  melta 
with  dtflicttlty  into  a  whitish  enamel. 

CmaMuenI  Pm». 
CoaipaBt  Vdiparer  Oallsift  hi 
Silica  46.0 


Atvalaa 

Lime 
Poiabli 

Oxide  of  Iron 

\Vaicr 


19.0 
lA 

4j0 
S.S- 


.100 


Sttica 
Alumina 
Lima 

Iron 

Natron 
Water 


51.00 
90.«0 
11.9$ 

1.75 

4.00 

I  36— 99.75 
Ela/trvth,  Chem. 
Abhsndl.  s.  3«4. 


Godon  de  St,  Afemtn,  Journal 

de  Physiques  t.  AS.  p.  60. 

Gfojpiflafic  SbiwrtoR;— This  mineral  occurs  in 
tain-massea,  beda  and  veins,  either  pure,  or  ioteraiised 
with  other  minerals,  in  primitive,  transition,  and  secon- 
dary rocks. 

Geofra/iAic  Situation  The   Pcntland  Hills  contain 

beds  of  compact  felspar,  associated  with  claystone,  red 
sandstone,  and  conglomerate.  It  occura  in  a  aiatflar 
aboatioa  on  the  hill  of  Unto*  and  in  the  Oehil  Hilla  i  aid 
aaiodated  with  rocks  of  the  same  nature  io  tlie  IslaBd 
of  Pipa  Sioor,  one  of  the  Shetland  group. 

Sbvknth  Suuspkcies. 


Climkstomb,  Jiseieapn. 
noUth,, 


Klingstein,  Werner,  Pbo- 


Extemal  Cieracttfra. — Colours  ^icy,  green,  and 
brown.   Ocean  onwiTei  also  in  granular,  coiumnar, 


0 


.  K),  1^  od  by  Google 
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globular,  ^nd  labaUr  distinct  coocretioni.  Luatre  of 
the  principal  fracture  j.;Ii3i<:i linj;  aiu!  pearly  ;  ihftt  of 
tlie  crosa  fracture  faintly  glimmering,  aimost  dull. 
Prtnci|>al  fracture  slaty,  generally  thick,  and  often  curv- 
ed slaty,  «tth  a  acaly  foliated  aspect  j  tbe  craaa  fracture 
apliotery,  fmimt  into  even,  uid  flat  omeJMidaL  Strong- 
h  tnuMlucanl  on  the  edges,  aooieUmet  even  translucent. 
at  (Ml)  |»latcs,  it  emitsi  arhen  atrack,  a  ringing  sound. 

Chetnlcul  C/iii>-,:-t;-rt. — It    melts  ficfjit   iric  blowpipe 

into  a  grey  coloured  glass,  but  is  more  ditliculily  fusible 
then  btMlu 


Silica  M.u 

Alumina  ati^ 
Iron  1^0 
1.0 


Silica 

57.35 

Alumina  . 

33.50 

Lime       .      .      .  . 

s.r5 

Niitron        .  . 

8.10 

Oxide  of  Iron 

3.35 

Oxide  of  autngiBese 

0.35 

W»«tr 

3.00-^«»IO 

KlafirotA,  Beit.  b.  iii.  t.  343. 

Oeognottie  AntaffMi,— This  aubspcciea  of  khpur  ge- 
aeraiiy  coniaina  imbedded  crystals,  when  it  hnaM  the 

ro<  k  named  Clinkstone  Prrpliyi  y  Tt  is  generally  as> 
sociated  with  secondary  trap  and  porphyry  rocks. 

Geografihic  Sitvation.—'Tht  Bass  rock  at  the  mouth 
of  the  Fnin  ot  Forth,  North  Berwick  Law,  Traprain 
LftW,  and  the  Girlcton  Hills,  all  in  Eaat  Lothian,  and 
mm  other  hUb  la  Scottandi  caaiaio  beds  ead  Teim  of 
Hkiewiwiil. 

ElOHTR  SUBSFXOIBS. 

£artbt  Coumok  Fklspar,  Jameton.  Aufgeliister 
fsmeilter  Fcld!tp<tth,  tVerner. 

MxtmuU  Cieratfiwy  Coloim  whiia  and  grejr.  Ge> 
nerelljr  oecave  luoaaiTe,  end  dbaeminated,  and  atrnietimee 

in  imbedded  crystals,  which  agree  In  form  with  rfn-^c  of 
common  felspar.  Internally  sometimes  gliaitmtj^;,  aome- 
times  glimmering,  or  even  dull.  Has  sometimes  an  im- 
perfeci  cleavage.  Fracture  coarse  and  small  grained 
UMVen,  which  approaches  to  earthy.  Breaks  into  blunt 
■ngiiler  piecea.  Either  tnnalticeat  on  the  odgeaf  or 
opoque.  In  gencrelf  ttle  soeoftaitoyiaMlBtMiaili 
sometimea,  however,  It  approaches  Id  hirJusi  to  lei^ 
spar.    Sectile,  and  easily  frangible. 

The  chemical  characters  and  camposition  oF lids  Nib- 
stance  have  not  been  aacertained. 

Oeognottic  and  QngrafiMe  SUvationM.—li  occurs  io 
granite  and  gaeisa  diairkts.  as  in  CainMonB  sad  Arrsa 
inScotlendtSndConnvsUiiiEa^aod.  It  is  vdl  knoira 
in  SawMf ,  sad  otbar  csnatileBi 

HtMVM  Suasrsoiis, 

Po^oBLAiB  EutTi^  or  KaoWi  AsirMM*  PoMoHa" 

Dercic,  Werner. 

External  Clenief<r».-^Moat  frequent  colour  reddnb 

wMte,  of  vaiious  degrees  of  intenitiiy  ,  also  snow  -vhite 
and  yellowish-white.  Generally  friable,  and  somctmics 
approaches  in  <  ompact.  Composed  of  dull  dusty  par- 
Ucles»  which  are  feebly  cohering.  Soila  Strongly.  Feels 
flno  iOd  soft,  but  meagre.  Adheres  sligbujr  to  the 
fondue  Specific  gravity,  3.3  l6>Kaiste«. 

Chtmk^  CkmmtUrmi^  is  infinlble  bdore  Ibe  bknr- 


CofuiUuent  Porta. 
Pmeelain  Eari.ii  tVoD) 
Aue  in  Sazunv. 
Silica  46  0    Silica  53.00 

Alumina  S9.0  Alumioa  47.00 
Oxide  of  Iron  0.35  Iron  0l33 
Water         14  50 

  .    99.35  — 

97.75  Jlste.  99.5 

Klaftroth,  Chem.  Abhandl.  s.  378,  GehUn. 

Gc'jgnotdc  Situation. — It  generally  occurs  in  granite 
and  gneiss  countries,  either  in  beds  contained  in  the 
granite  or  g-  .  j  when  it  appears  to  be  an  original  de- 
poaite,  or  on  Uic  sides  and  bottom  of  granite  and  goeisa 
niUa,  when  it  is  certsinlf  Ibrmed  bf  tho  deconpodtion 
of  the  felspar  of  these  nicksi 

(h^fnt/Me  SUwailOH^lt  oeeora  iii  difl^rent  grsidte 
Snd  gneiss  districts  in  Scotland,  a!i<f  in  tl:r  Shetland 
Itles;  also  in  England  and  Ireland,  ai  J  in  uuny  places 
on  the  comment  of  Europe. 

Uafs. — This  mineral  forms  a  principal  ingredient  in 
the  dilTcrcnt  kinds  of  porcelain.  It  is  not  used  in  the 
state  in  which  it  is  found  in  the  eartb»  bat  is  prcrioiMly 
repeatedlf  vnabedt  In  order  to  ftee  it  froni  impaiitles. 
AfUr  the  pioeess  of  washing,  only  fifteen  parts  of  pure 
wMie  clay  remain,  which  is  the  kaolin  of  the  Chinese. 
Porcelain  has  been  manufactured  in  China  and  Japan 
from  a  very  early  period.  The  art  itself  was  discovered 
in  Europe,  by  a  German  named  Botticher,  who  made  his 
first  porcelain-vessels  in  Dresden,  in  the  year  1706. 
These  were  of  a  brown  and  red  colour.  The  wbke 
«si  aot  attempted  until  the  yesr  1709;  snd  the  fiunoin 
lasnofiictory  at  Meiascni  the  enflest  in  Sorope,  wss  es- 
tablished in  I7I0. 

4.  PiKAMtoAi.  Fuarjuif  or  SoAroLns.t  JiMie«e*M 
Pyramidaler  Feldsptth,  JM*.  Seepelitt  fTfrwr.  Pe> 

ranthinp,  Hauy. 

Pyi^mid  =:  136"»  as*— «3«  56'.  Cleavage  is  io  the 
direction  of  the  lateral  planes,  and  of  the  diagonals  of  a 
rectangular  four-sided  prism.  Hardness  3.0—5,5. 
Sp.  gr.  —  9.5—2.8. 

This  species  is  divided  into  four  subspecies,  via.  Ra- 
Ated  Scspolite,  FoUated  Scspolite,  Compact  Red  Scm- 
poUMi  sad  Elsolits. 

FiMr  SuBiraoiis. 

RAVUTBD  SoA>OUTB|  Jameton. 

JSxttrmU  C!l«wisffrs.i-»»Moat  Ireqiicat  colour  grey, 
setdomer  white  and  green.   Occurs  msaaive,  and  in 

distinct  concretions;  concretions  radiated  or  fibrous, 
scopiform  diverging,  and  are  collected  into  others  which 
are  thick  and  wcdgc-bhapcd.  It  is  roost  frequently 
etjstslliscd.  Tlie  secondary  forms  are  the  foJtowiagi 
1.  Rectangular  four-aided  prism,  flatly  scnasiosted 
on  the  extramiiiea  with  four  planes,  which  are  set  en 
die  lateral  planes.  S.  The  precedmg  figure,  in  which 
the  lateral  edges  are  truncated- 
Lateral  planes  of  the  crystals  deeply  longitu  ally 
streaked,  and  shining.  Internally  intcrnii:iJ:..!c  jciuct-n 
shining  and  glistening,  and  the  lustre  intermediate  be- 
tween resinous  and  pearly.  Fracture  fine-grained  ua- 
even.   Translucent,  atid  aemitranspsreai  ia  ajsisls. 

^emktt  Ol«r«#m.— Green  acapoUle,  before  the 
Uowpipei  beoonMS  white,  aitd  melts'  into  a  wMte  gissa. 

4  B  3 
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MINERALOGY. 


Alumina,  .  .  33.0 
Lime,  .  17-6 

Natron,  .  1-5 

Potash,       .        .       <J  5 
Iron  and  Muie»MM,  1.0—98.6 
LtugieTf  AoMifla  au  Mauam  d'Hist. 
Nat.  cah.  ll.  p.  473. 
Oeogn—tk  md  Geognphie  SlriralfoN*.— TMs  none- 
ral  occurs  in  the  nci^ht)  our  hood  of  Atendal  in  Norway, 
where  it  !»  associated  with  magnetic  ironstone,  felspar, 
qu.i  r  t  z ,  m  1  c  a ,  gafiK^  MgitAi  hornblende,  sctTiioUte,  woA 
caUarcous-spar. 

Sseoeii  SaaerBens. 

FoLiATKD  SoAPOLiTE,  Jamcton. 

Mxtemai  Charactert. — Principal  colours  grey,  green, 
M)d  black.  Occura  massive,  disseminated,  and  in  tii)  gc, 
ceenct  indiong  angultHgruiular  coocreUona  ;  also  crys- 
tallized in  low  eigbt'tlded  prtanat  flatly  acuminated  with 
four  planes,  which  are  set  on  the  altemate  laterai  pUneat 


CnHUBeni  ^harl*.— Silica,         .  i«.0O 

AlomiMi  .  S4jOO 
Lioie,  O.IS 

Feiatli  and  Soda,  1A.50 

(Ixi.l.;  fit  Ir'ifi,  i.'iO — 98.6'i 

Fau^ebH,  in  Hauy's  i  abi.  Comparative,  p.  ITS. 

Geagnottie  and  GngntfMe  Situaiiom. — The  bloe  va- 
riety is  found  at  Laanrig,  and  the  red  at  Stavem  end 

Friednchwarn,  both  In  the  Tock  named  Ttrron  tyndte. 

t/ifj.— The  pale  blue  Turuty,  which  lus  oftfn  an 
opalescence  like  that  ul  the  aiiuUrt^i-niuonaione,  is  cut 
en  caboekoH,  and  used  for  ring-stones.  WhOb  aat|  it 
i»  difllcttU  to  diHiflguiab  it  from  caiVeyc. 

04«ervef        rev  «f  (be  newer  mineral  speciee  Imtc 


E\itinally  crystals  shining  or 

(JUava^c  shining,  fracture  glistening  i  lu&iie  intermedi- 
ate between  resinous  and  pearly.  Gtnt'rsvlly  iraiiblucciu, 
and  passes  somcvimcs  into  iransjiaicm,  someiiiiic;*  lo 
translucent  on  the  edges.    Yields  a  while  streak. 

Geognotlic  and  GeografilOe  AilaMlhilt.— It  OCCUn  b 
Swedaop  in  primititrc  rocka» 


had  so  iMBf  nana*  ginta  to  ibaoa  aa  SeapolitOi  aa  ap- 
pears ffoM  the  ibIlowiBf  emimcmtan:  1.  Paninihine; 

3.  Wcrnerite  J  3.  Arciicitc  i  4.  SoJaite  i  5.  Nalroliic  ; 
6.  FuacUei  7.  Gabt^ronite;  8.  blaoiite;  9.  t'ettstein; 
to.  Lfibnidett  II.  SpteiMiMBt  IS.  BergiMunute. 

•  CuiASToi.iTF..  /a?«f*!>n.— Hohlspatb,  Werner. 
Mxtemai  Ctoractm.— Culouis  white  and  grejf  the 
s'p!endInt,Ttrd~itre«iZ  colours  ) cito^tish- while,  gioeaiab'WMie,  gt«]riab- 


Thi«.d  Sumpboiu.' 

JiiHNe«eii. 


Dlebter  Sea- 


CoMrAQT  Rbo  Soanlitb, 

polite. 

External  Charactert. — Culc m  tbrk  brick-red,  pass- 
ing into  pale  blood-red.  Seldom  occurs  massive,  more 
ffcquently  crystallized,  in  long,  frequently  acicular, 
^Hir-aidcd  prisma,  which  are  often  curved,  and  are  with- 
OQt  teminal  crjstalUzaliona.  Externally  crysuia  rough 
and  dall.  Internally  very  feebly  glistening,  almost 
glimmering.  Fracture  fine-grained  uneven,  approach- 
iiiK  to  splintery.  Opaque,  or  very  &intly  trabaluceni 
on  ttic  edges. 

Cro^noitic  and  Geogra/ikic  Situation* .—\\  occurs  along 
with  the  other  »ubspcciea,ionietalliferottabeda,at  Areo- 
dal  in  Notwaj. 

FovBTK  SttBamoiBa. 

*'  Elaolitb,  J!nHn0».^Eniemh,  JRi0»«rA.  Fettatein, 

Werner.    Dichtet  Wcrnerit,  ffatitmartn. 

External  Charactert, — Colours  of  thi;.  mineral  blue, 
wliich  ii.rlincs  more  or  less  to  green,  also  flc-*li.rc(l, 
which  falls  more  or  less  into  grey,  sometimes  even  in- 
cUnea  to  brown.  Occurs  nnirif*,  end  to  Tery  intl- 
mately  aggregated  granalar  concmtoni.  Internally 
•Ulili^  or  gliatening,  loatre  rednoiia.  Fracture  pi4nci- 
pally  in  the  red  variety,  flat  and  imperfect  conchoidal. 
jSlue  variety  has  an  imperfect  double  clcnvaf^c.  Trans- 
lucciit  in  a  low  fk';};rcc  IV;  ]■  \:.'iety,  uhfli  cut  in  a 
particular  direction,  displays  a  peculiar  opalescence, 
not  unlike  that  observed  in  the  cat's-eye.  Mas  (be  same 
degree  of  hardness  as  the  other  aubapeciea. 

Chemital  Character. — When  pounded, and  I bro WO  into 
•ridi,  it  gelatinates.  Before  the  Uovpipo  it  melta  Into 
n  fldHt'ifUte  enamel. 


white,  and  reddish-white ;  grey  oeloure  pearl-grey, 
grccnish-grey,  »i»rt  yellowish-grcy.  Oceoraalways  crya- 

tallizcU.  l*rin'.;:;vi  !  riii  appears  In  be  an  oblique  foui^ 
Sided  piisni.  Willi  iaicrjil  e(1v;es  of  S4"  4S',  and  95°  12*. 
The  tolluwing  arc  the  aeconuary  lorms  : 

1.  Four-aided  prism,  in  which  the  lateral  edges  are 
tvmM,  9,  Fotir  priama  arranged  In  the  farm  of  a 

CItMB. 

Theie  eiyaula  ahvay»  appear  as  if  they  had  been  at 

one  time  hollow,  and  these  hollows  filled  up  with  clay- 
slate,  the  position  of  which  varies  in  rcpard  to  the  crys- 
tals. Cleavage  double,  and  in  the  diicction  of  the  lateral 
planes  ol  the  prism.  Lustre  oi  ilic  cleavage  glisienin)^, 
that  of  the  fracture  glimmering.  Fracture  splintery. 
Traoatttcent.  Hard.  Scratches  glaas.  Rather  difficultly 
frangible.  Sp.  gr.  S.t44,  Hauy.  3.944,  Kartten. 

Chemical  Character* — It  is  infusible  bcfui^e  the  bfanr> 
pipe,  and  becomes  white  and  nearly  opaque. 

Its  constituent  pan*  have  not  as  yet  been  ascertained. 

GcognoBtic  and  Geografihie  Jiuuttti9iu.^lt  occurs  io 
amall  acicular  crystals  in  clay-slate  io  Wolfscrag  rear 
Keawick,  and  near  the  summit  of  SkMdaw  in  Cumber- 
land i  also  at  Aghavanagb,  and  BeUinglaa4iill,  in  the 
county  of  Wicklow.  The  largest  and  moM  bemuU 
crystals  arc  fotind  in  clay-slate  near  to  St.  Brlmw  Ito 
BiutH  1}  ,  inalier  crystals  occur  ID  tbO  Cinj-elete Of  St. 
Jago  di  ConipoateUa  in  Uallicia. 

Obtervation* — Chiastolite  is  placed  immediately  after 
the  species  ol  the  felspar  genua,  on  account  of  ita 
supposed  affinity  with  them  (  but  ka  characters  are  still 
ao  imperfectly  known,  that  it  cannot  be  arnmged  in  any 
of  the  preaem  genera. 

**  SoDALiTB,  Jfaaeaeit*'  .Sodltllte,  Tkanttm. 

External  Charactcra,— .Colour  intermediate  between 
celandine  and  moimtain  grcen.  Occurs  massive,  .^i.d 
crystallized  in  rhomboidal  or  ^arnci  dudccjiiedrrjn:,. 
Externally  smooth,  shining  or  glistening ;  internally  lon- 
giludiiiai  .  r^^ciiire  vitreous,  cross  fracture  resinous.  Has 
a  double  cleavage.  Fractore  conchoidal.  Fragmenta 
fatdetermfante  angular,  and  •barp.cdced.  Traoalticeiit. 
Hard  as  felspar.  Brittle.  Eaatiy  Inng] 
gravily=2.378. 


pgtble.  Specific 
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Ckcmieai  LhameUrt. — When  heated  to  rcdocM,  it  does 
mt  datfepttalei  uor  Ull  \o  powder,  but  becoOMfl  dirk* 

grejr ;  and  is  infusible  before  the  blowpipe. 

Contt.Fari: — Silica,     .          .  38.SS 

Alumina,          •  37.58 

Lime,    .         .  3.70 

Oxide  of  Ifoot   .  100 

Soda,     .         .  '  3i,S0 
Muriatic  Addj  * 

Volatile  Metur,.  8.10 

Lots,  1.70^100.00 

nraiiMi,  {nTr.  R.  S.  of  Ed.  vol.  vi.  p.  394. 

QetgiuHk  tmt  OwgrafiAk  £f(iiiiitoB«<-»lt  db« 
eoivereil  at  KwieMllomuk,  ■  nurow  loiigtM  of  had,  up- 
wards of  three  miles  in  length,  in  lat.  61',  in  West 
Greenland,  by  Sir  Charles  Gic»cckfc.  li  Is  fuund  m  a 
bed  tiura  six  to  twelve  fes.t  thirk,  iu  mica-aldtc,  and  is 
asaocialtd  with  sahliie,  aiigite.  hornblcndf,  and  garnet. 

Ci-AT  and  LiTHOMARCB  F4MU.ixa.-~T he  minerals 
Included  mder  tbeae  titl«i  eetre  no  regeiar  Sotm  or 
.dexf^e,  and  cannot  tbereliMe  be  connected  vitb  eny  of 
the  mineral  species.  We  piece  them  here  on  account 
of  their  affinity  witb  aome  of  the  iDembers  of  the  pre- 
ceding genua. 

•  Clav  Famii.t. 

In  till*  ginvip  or  family  we  include  the  following  rai- 
nerats,  1.  Ahin.iniie,  2.  Cummon  Clay,  3.  Variegated 
Clay,  4.  Siatc-Clay,  3.  Bitumiiioua  Shale,  6.  ClxyaKuie, 
r.  Adbnive  Slate,  6.  Poller  Sbttet  9.  Tripoli. 

LiTHOMAROB  FaMILY. 

The  mioeraJe  of  diia  hmUf  have  mmj  allieneei  witb 
the  preceding,  and  hence  are  placed  immediately  after 

them. 

1.  Lithomarge,  2.  Mountain  Soai>,  3.  Yellow  Earth, 
4.Bele. 

*  Clat  FXMUt. 

1.  ALVtctxtTB,  .AcMwaaiii^Reine  Tbonerde,  W&mr. 

External  Characters — Colour  snow-white,  which 
verges  on  yeltowish-whiic.  Occurs  in  small  reniform 
l)ic  ccs.  Dull.  Fracture  fine  canhy  ;  consistence  inter- 
mediate bciween  friable  and  solid.  Opaque.  Soils 
•liyhtiy.  Affords  a  glistenmg  streak.  Adheres  feebly 
to  the  tongoe.  Paaeea  ftwrii  veiy  aeft  into  friable.  Feeb 
fiiM^  but  meagre. 

Cuutlmmt  Anfe^Alaminat  3 1 .0 

Water,         .  45.0 
Snlphaiie  Addb  IM 
Llma^  9,0— •9JI 
Mtuhtht. 

Otcgnottk  md  GeografiMc  Situation, — It  occurs  in 
ealcereattt  learn  in  the  xUttrlal  attata  aronnd  HaUe  in 
Snmony. 

2.  Common  Clay,  Jameton. 

Under  this  bead  we  include  Loam  and  Potter's>Clay. 

Loam,  /aiiW|eno— Leim,  Werner. 

External  Ctmmter». — Colour  ycllowiah-grey,  some- 
tiaoie  uiciMnc  W  freenbh-grey,  end  i«  spotted  yellow 
emd  bfoiTD.  Oeemre  manivei  Did!,  «ad  feebly  tfim- 
irtiaa  eawil  aaelea  ti-mUm  are  pmmt.  Fmo* 


turc  coarse  and  iinail-^rained  uneven  iii  ihe  iargc,  and 
in  the  small  earthy.  Soils  slightly.  Very  easily  fran- 
gible. Sectile,  and  the  streak  slightly  resinous.  Imer- 
mediate  between  friable  and  soft,  bot  inclining  more  to 
the  6r*u  Adheres  slightly  to  the  tongue.  Feela  rather 
nngb,  and  very  slightly  greasy,  or  meagre. 

Geognoadc  and  (ieografihie  AbVOfieM^It  OCCQfa  ill 
grciu  beds  in  alluvial  districts. 

Uae$. — The  mud-houscs  we  meet  with  in  different 
countries  are  built  of  loam.  The  use  of  loam-bricks  is 
of  high  aolhpidty;  for  we  are  told  ihai  iho  ancient  city 
of  Oamaaeusi  and  the  wall*  of  Babyloof  were  built  of 
brieka  of  thh  antbitaiKe. 

Pomn's^LAT  ^TSpftrtbeot  Wmm.  , 

a.  EAnxHT  PoTTKx'a'CLATfJimwaefi.^BrdlgerTSp- 
ferthon,  Werner. 
There  «M  tw«  Ulkde  oT  ihia da^f  vix.  Earthy  and 

Slaty. 

External  CAonic/m.'— Colours  white  and  grey ;  very 
seldom  moantain-green.  Occurs  massive ;  friable,  ap- 
proaching to  solid.  Xnieindly  dull,  or  feebly  glimmer> 
mg,  from  intermixed  scales  of  mica.  Fracture  in  the 
large  coarse-grained  uneven ;  in  the  small  fine  earthy. 
More  or  less  shining  in  the  svrcak.  Fragments  very 
blunt-edged.  0[)a(iue.  Soils  slii^litly.  Very  soft,  passing 
iii'o  triable.  Scctilc.  Adiicrcs  strongly  to  the  tongue; 
more  strongly  than  loam.  Feels  rather  greasy.  Becomes 
plastic  in  water. 

CAemieal  Charactert.^U  is  infusible. 

,   OnutUuent  Part: — Silica,  .      '  61 

Alumina,  .  8f 

Oxide  of  Iron,    .  1 
Water,   .  II— .100 

Kla/iroth,  Chem.  Abhandl.  s.  382. 

Geognottk  Situation.— It  is  a  frequent  mineral  in  al- 
Invial  districts,  where  it  sometimes  occurs  io  beda  tt 
considerable  tbickhesa ;  it  has  also  been  observed  io  so* 
condary  or  floetx  formatlom. 

GeografiMc  SituaHon.^lt  occttrs  in  naiif  dlatiieta  In 
England,  Scotland,  and  Ireland. 

U$e».—li  is  used  in  potteries,  in  the  nianufacturc  of 
the  difFercnt  kinds  of  carthen-warc  ;  it  is  also  made  into 
blicks,  (lies,  crucibles,  and  tobacco-pipes  j  and  Is  enw 
ployed  in  improving  sandy  and  calcareous  soils. 

{6.)  Slaty  Potter's-Clay,  J<>rnf«on.»Scliicfriger 
■  Topferthon,  Wemcr. 

External  Cliara€teT»,—^i<M  frequent  colour  dark 
smoke-grey,  seldomer  bluish  and  pearl-grey.  Occurs, 
maasive.  Lustre  of  the  prindpal  fracture  glistening) 
cron«6eet«re  dtlll.  Principal  fracture  very  imperfect 
slaty ;  erou-fracture  fine  earthy.  Fragments  often  tabu- 
lar. Does  not  adhere  so  strongly  to  the  tongue  as  the 
earthy  kind,  but  becoases  noK  shining  In  the  streak; 

feels  more  gre;isy. 

Gcognoatic  Situation.— ~lt  occurs  in  considerable  beds 
in  alluvial  districts,  along  with  earthy  Potter's-clay. 

S.  VABiBOAtBv  Ct.At,  Jbsi^taii^-Ounter  Thon, 

It'rrncr. 

Exttrnal  Character*. — Colours  white,  grey,  yellow, 
red,  and  brown.  Occurs  massive.  Internally  dull. 
Fracture  coarse  earthy,  inclining  to  slaty.  Fragments 
blunt-edged.  Becomes  strongly  resinous  in  the  streak, 
more  so  than  the  preceding  kinds.  Soft,  inclining  to 
Mable.  Sectile.  Adheres  preuj  strongly  to  the  longue. 
Fetta  rather  gtf  aaj. 
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Geog^nottic  and  Geogra/tAk  SUuaiiotu.—lt  pccun  in 
alluTfail  depmitcB  near  wcbnup  ia  Upptr  LuMtn. 

4.  SLATB-CLATt  JiMtr«Mi^— Seliiefer  Thon,  lfVrn«r. 

Xxtemat  CStarwr«rib'-Col<nin  naoke  aad  ash-grey, 
greyith-blackt  and  lomctiinei  bhttflbandyellowish-grcf, 

and  brownish-retl.  Oc  i-aiiunslly  contains  impre&Kions of 
unknown  ferns  anJ  rccds.  Mn^^ivc,  di^ll,  or  f^limincr- 
itiij, owing  10  the  intcrmixcil  scales  of  tnica.  Fracture 
in  Ihc  large  more  or  le&»  perfect  slaty ;  in  the  small) 
Caftbj.  Fn|;nients  tabular.  Opaque.  iMermediate 
between  loA  and  very  totu  Afford*  a  dull  grey-coloured 
ttreak.  Earily  frangible.  Adhere*  alightly  to  tbe 
tongue.  Fcf^ls  somewhat  greaay.  Specific  Kr«vityi3.6Mf 
Jfartten  — 3.680.  Kirvmn. 

G'ognotttc  Situation, — It  occurs  in  beds  in  ell  the 
•ccoiiadry  cual-iorniaiiooa.  It  passes  into  clayatdnri 
sandstone,  and  bltaiiiliiogs«tbale}«Mt  aomctimea  incHora 
to  clay.alatc. 

Oagr^Me  AmMfJMi^h  occnr*  more  or  leaa  abun* 
dantly  in  all  tbe  coal-districts  in  this  island. 

5.  Bituminous  Shale,  Jamewn. — Rrandschiefer, 

Wcrnrr. 

E-virrnal  Characttrt. — Colour  It^ht  brownish-black, 
^vhich  somciiincs  |>i8ses  into  blackiah-brown.  Occurs 
only  mtssire.  Internal  lustre  feebly  glimmering^. 
Fracture  rather  thin  and  straight  6:aty.  Fragments 
tabular.  Opaque.  BecMaea  reaioous  in  the  sue^ik,  but 
tbe  colour  tMH  changed.  Very  soft,  apptoaching  to 
soR.  Rather  I  'i! and  easily  frangible.  Fe«ls  rather 
greasy.  Spei.,ihi:  gravity,  1.991.  3.049.  A'lrcian,  2.080, 
Karttm. 

Geogno4tic  SUuation.^lt  occurs  principally  in  rockt 
of  the  coal-forniiitian,  where  it  frequently  aliematM  wfabf 
aod  passes  iuto,  alate-day,  and  alaoinlo  coal. 

GeografiMe  Sffmuton^tt  eceora  In  all  the  coal  dia- 
tricls  in  ibis  island,  and  also  in  thoae  of  Bollonu%  Po« 
kod,  Silesi*,-and  other  countries. 

d»  CLATaTOws  JbmfMi(.~TfaonMeIii,  Wemer. 

Mxtemat  Characters. — Colours  grey,  white,  blue,  and 
red.  Somctimc-it  veined,  spotted,  and  striped.  Occurs 
massive.  Internally  dull,  when  it  does  not  contain  acci- 
dentally mixed  glimmering  particle*.  Fracture  fine 
earthy,  but  sometimes  passes  to  fioe-grained  uneven, 
and  even  iacUoea  to  alaty  and  coochoidal.  Opaque. 
Seml-batfl,  tometlmes  soft,  and  even  very  sof^.  Specific 
gravity,  2.210  A  rr  rm. 

Otognoitif  -Stiuation. — It  occurs  in  beds,  along  with 
porphyi)  ,  .1 1 :<)  lorming  tlic  basis  of  clay  porphyry,  in 

beds,  along  with  black  coal,  and  as  a  constituent  of  some 
kinds  of  tuff. 

Geogntftfiic  StttmHm^^lt  occura  alon^  with  aeeond* 
ary  porphyry  in  the  Pentland  Hllla ;  In  a  ahnilar  attua- 
tion  in  ihe  island  of  Arran;  on  the  mountains  of  Tinto} 
In  the  Ochil  Hills;  and  in  many  other  places  of  Scot- 
land. 

t/«rt.— When  of  sufficient  hardness,  it  is  used  as  a 
building-sionc ;  alio  for  Unteh  and  door-posts,  and  can 
be  Ibraied  into  waier-trougha.  It  forma  an  iadifbrent 
pevhilgatone. 

7.  ADHESivBSx.ATB.yame<on.-.KIebschiefer,  »Vmrr. 

Exttnial  Character* ^Co\o\xn  g^ej  and  white.  Maa- 
alv«.  Dull.  Fracture  straight  slaty}  thick  or  thin  ilatf. 
FrtgaMnta  tabular.  Sofk,  passing  into  very  soft.  Sectile. 
Fvda  wnnewhat  greesiy.  Adbrrea  atnmsly  to  the  tongue. 
Specific  gmtiiy,  9j6m^  A^r*. 


ChcndciU  Ckaraeter. — infuatbie  before  the  Uo*yi|ie. 

Cnitflr.  iParfw.^ilica, 

Alumina,  .         .  s,0 

Magnesia,  S.s 
Lime, 

Iron  and  Manganese,  9.0 

Weter,    ,        ,  199—100. 

Ge^nattu  SUuartm,— It  oceun  in  beds  in  seoaodavy 

gy  pv  1 1  M .  ^nd  containa  imbedded  meoiiite. 

GeografiMe  4lfiM<lnt.->Ii  has  hitherto  been  found  only 
in  t'li.      psum  ftif  tta        jroiiiul  P  iris. 

8,  PoLita.  or  Poi.isiiiNt.  Slatk,  Jamrton. — Poliers- 
Chi<  fer,  IVmer. 

External  CAoracfer*.— Colours  white,  grey,  brown, 
and  yellow.  Occurs  maasivfc  DalL  PrincinI  fraciare 
atraigfat  and  thin  slaty;  enm  fraetare  fine  Mnkf*  * 
Opsqne.  Soils  slightly.  Very  soft,  paasing  into  lUable 
Uncommonly  easily  frangible.  Is  fine,  but  tneagre. 
Sprcific  gravity,  0.590 — O.606,  Haberie. 

OtmHtment  Fan*.   s  i  ,  ,  79.0 
Alumina,        .  |.00 
Lime,  XjOO 
Oxide ofiroHi         AM  - 
Water,  14.0(»— «94>0 
Bueholz,  in  Joum.  fur  d.  Chemie  et  Physik,  b.  tl.  s.  38. 

Getgnoath  end  Geografthie  Situatiofu.—h.  forms  • 
bcM  m  the  neighbourhood  of  POCka  of  the  COat-loraiSi' 
lion,  at  Pianiiz  in  Saxony. 

IX  Tt I ro L s,  yoOTf ton.    Tri pel,  Werner. 

JRjettmal  CAorae/er*.— Colours  grey,  whitC|  and  yei> 
law.  Occura  naaaive,  and  in  whole  heda.  DtalL 
Fraetufe  aonwtiiBei  fine,  eometimes  coarse  earthy,  and 
in  the  great  Inctlnea  to  slaty.  Opaque.  Soft,  some.  - 
timis  passing  into  very  soft.  Not  very  brittle,  and 
rather  easily  frangible.  Feels  meagre,  and  rather 
rough.  1)  ^  not  adkcr*  lo  tlw  loQgue.  SpedfiegnK 
nty  3.303,  Buehotx. 

CUmUat  Ckamettr.  It  k  inlbsibto  b«fai«  the  bhm^ 
pipe. 

Coiutifutmt  Pmu,   Silicai    ...       4  * 
Alttorina,    .  86 
CarboDt        .     .  10—100 

PM/iflM. 

Gcoj^mottic  ^Situation.  It  occui"8  in  beds  in  coal-fivlds.s 
also  III  brcis  along  with  secoitdary  limestone,  and  alter- 
natinv.-  with  clay,  under  basalt. 

OeografiAk  SUuatlm.  It  ia  found  at  Bakewell  in 
Derbyattire,  where  It  is  named  RMenttme,  and  in  many 
other  parts  of  the  world 

U$et.  On  account  of  the  hardness  of  its  particles,  it 
ia  uaMl  ibr  poliabing  eioMii  iMUla,  lod  ftoiaw. 

*•  LiTHoiiamoB  Famikt. 

L  LrrBOHABOK,  ./amet(>ii._Sleinmark,  nVmcr. 

Exttmal  Charactert — Colours  white,  gu  y.  blue,  and 
yellow.  (>ciur»  massive,  dii.»cmin»ted,  arid  globular 
or  amygdaloidal.  Dull.  Fractur*  fine  earthy  in  the 
email,  and  large  conchoidal,  and  sometimes  even,  in 
tbe  great.  Fragments  iodeterminete  angular,  and 
rather  blual<odgod.  Opaque.  Become*  ablnhig  In  A« 
itreek.  Very  soft,  sectile,  and  easily  frangible.  Ad- 
fanree  strongly  to  the  tonicue.  Feels  fine  and  greasv.  Spe- 
cific gravity.  2  419,  A'V'A  — 3.435  —2.492,  RrHikaufiC. 

Geognoitic  and  GeitgraiUuc  HUualiont.  It  occurs  in 
veina  in  porph|r7,  ynsiM,  gnywneh^  and  anrpHMlMi 
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ill  iruiy  cavities  in  topaz-rock;  or  niduUr,  in  basalt, 
Mny|{daloid|  and  serpentine ;  and  it  is  said  also  in  \>Kdn, 
in  a  eoBl^brmation,  It  is  fbund  in  SeMlwdi  finglwd^ 
Germany,  tic. 

II.  MouHTAIN  SoAr,  Jameton.     Bcigscifc.  WernfT. 
External   CKaractcra. — Colo  ir   [.jle  brownj^ii  black. 

Occuia  nmskivc.  Dull.  Fruciurc  line  earthy.  Frag- 
ments indcicrrninaie  anguiar.  Opaque.  Becomes  shin- 
ioK  in  the  streak.  WtitcB,  bat  does  not  aoil.  Very 
nn,  and  perfectly  sectll*.  Ea«ilf  frangible.  Adberea 
strongly  lu  iKc  tongue.  Feela  verf  ^pvKSf.  Llgbtj 
bordering  on  rather  henry. 

Geognottic  and  Gcogra/ihic  SituatiUu,  It  flCCUnitt 
traii-rot^a  in  the  island  ol  Skye. 

Ote.-^h  h  valaed  hf  paimera  m  m  erayao. 

III.  Ykli.ow  Eauth,  JamcHon.  Gelbeifd8|  Wtmr. 
Artiiii-  •Jt.rctiiic  jnuiic  grupiiUjuc,  Hauy. 

External  Charactert. — Colour  ocbro-ye]low,  of  oil" 
fere nt  decrees  ol  intensity.  Occurs  massive.  Dull  on 
Ihecrota liractiiref  but  glunmering  on  the  priocipal  frac- 
ture.' Fnacture  in  tbe  large  iaennea  to  datf  %  in  the 
'  email,  !t  is  eattl^.  Fragments  tabulari  or  Indetermhule 
angular.  Becomea  son^cwliaT  shininp;  in  the  streak. 
Opaque.  Soils  and  wraci  ^.i^huy.  Very  voft,  passing 
into  friable.  Easily  frangible.  Adheres  pretty  strongly 
to  the  tongue,  i-'ccls  rather  gnasy.  SpeciSc  gravity, 
3.240,  Breithaufit. 

OeogvMtk  and  GttgnjUtk  SUmUuu^^lt  ia  ieuod 
at  Wehraw,  in  Upper  Lusaiia,  where  it  is  aaeociated 
vi'fi  -Ijv.  arid  clay  ironstone. 

Useii. — it  may  be  employed  as  a  yellow  pigment; 
and  when  burnt,  it  is  sold  by  the  Dutch  under  the  name 
of  Englith  red.  The  remains  iu  Pompeii  show  that  it 
was  used  as  a  pigment,  both  in  its  yellow  and  red  slate, 
by  the  aocieot  Ronuna.  It  anwara  to  have  been  knowo 
to  Theophraaiua  at  a  fellow  ptgrnent. 

\  1  Voi.t.* .  Jameton.    Bo),  Wemtr, 

JixternaL  C/iaracr«r«.— Colours  brown,  yellow,  and 
rerjr  rarely  pale  llcsb-red,  and  brownish-black.  Some* 
timet  apoued  and  dendritic-  Maiaivet  and  diascmiiia^ 
ed.  Interoallf  Ifntre  glimnering^  and  very  nrelf  dalL 
Fracture  perfect  conchoidal.  Red  variety  feebly  trans- 
lucent, the  yellow  translucent  on  the  edges,  and  the 
brown  ai»d  the  black  opaque.  Very  soft,  approaching 
to  soft.  Rather  scctilc,  and  very  easily  frangible. 
Feels  greasy.  Becomes  shining  and  resinous  in  the 
Mreak.  Adheres  to  tbe  tongue.  Specific  gravitj) 
1.93S,  Jbrsr«ii^-Fram  1 .4  to  S.oo,  Bnnm.  l.m,  txa  l, 

Chemkal  OUmctert.  When  immersed  in  watea,  it 
breaks  in  pieces  uilh  an  audible  noise,  with  the  evolu- 
tion of  air-bubbles,  and  falls  into  powder.  Before  the 
blowpipe,  it  melts  into  a  greenish-grey  coloured  slag. 

Qctgnottie  Situation.  Tlie  geognostic  siiuation  of 
thla  mineral  is  rather  circumscribed,  it  having  been 
hitherto  observed  only  in  secondary  or  fleets  tmp>IQClH| 
principally  in  trsp-tuffi  wacke,  and  basalt,  in  wMc^  It 
occurs  in  angular  piv'cc  ,  j]ir]  disseminated. 

Geografihie  Situation,  li  is  found  at  Strigau  in  Sile- 
sia, and  in  other  pidccs. 

U»m-~li  was  iurmerly  an  article  of  the  Materia  Mc- 
dka,  and  used  as  an  astrinfeoti  and  in  some  places  is 
itill  employ  C4i  in  veterioary  pnctice.  it  it  aaid  that 
tobacco-pipe*  are  aooMlmnt  iwidn  «f  bok»  andtkat  It  is 
an  ingredient  in  thn  of  aoNM  timh  of  cnrtban 
ware. 


GnxuaVUI.  A17GITE. 

Prisnaiic.  Hardnem  =  4.5«— T.  If  above  6,  the 
Sp.  gr.  =  s.«  and  more.  Sp.  gr.  =  s.r~3.5.  Below 
-  2  lb  easily  clearable  according  to  an  oMiqiM  prima. 

N  o  Li  ctallic  pearly  lustre. 

ri;i3  Lv  iiUb  i  n:  lain*  four  species,  viz.  I .  Oblique- 
edged  Augiie.  3.  btraigbt-edged  Augilc.  3.  Prismt- 
toidai  Augiie   4.  Priamaiic  aui^M: 

I.  OBLi^tfn«n&»ni»  AuoiTni  ifeairneii  i>  ■  fir hirf i  ami 
ger  Augii,  MMt. 

Prisma 93<*  IS*.  Cleavage  indeterminate  diagonal. 
Hardiies>>  ~  5  « — 4.0.    Sp.  gr.  ~  3.2  — 3.5. 

'I'his  =  1  contains  seven  suttijitcn. viz.  Foliated 
AugiiCi  Granular  Augite,  Conchoidal  Aueiie.  CtHnmoo 
Angitot  Coocoliie»  Diopiida^  and  Sabme. 

FnaT  SvMrnoua. 
Foliated  AvotTB,  JSmiraeib— ^Imttrigat  Anghf 

H'emer. 

E  rtc  r^iiii  Characters. — Colours  black  and  green.  Crys- 
tallised in  six-sided  priams,  bevelled  on  the  extremities, 
and  alao  in  twin  crystals.  Intemallf  it  ia  aliiniog,  inclin- 
iag  to  apleodem,  and  the  lustre  ravBO'Vitreom.  Free* 
tttre  eencholdal.  Opaque,  or  iranakioent  em  the  edge*. 

Chemical  ChaTactm^^xoiiAi^  witb  dlflteilqr  into  n 

black  enamel. 

ftam  £tna. 

CmuiUufnt  JPari: — Silica,     .      .      53  oo 
Alumina,    .       -  3.33 
Magneaiai      .  IOjOO 
Lime,        .      .  IS,SO 
Osideoflroo,  1446 
Oxide  of  Manganese,  3.00^5.19 
rcL-.y-.-'r/rn,  Jonrn.  tie  Mi;).  N.  39.  p.  lyg. 
Oeografihic  ^Kuarion.— -Occurs  only  in  secondary  trap- 
rocks,  and  in  lava. 

Geographic  SuwuitHn-^h.  ia  Ibuad  in  bault  in  diSSsreQit 
diaiiiem  in  Seotlaodi  and  ahanduiar  oo  Urn  cominMt. 

SncoiTD  Sirmneina. 

GaAMOjLAR  Avoin,  AatMoa.— Kfimiger  Augit, 

Wemtr. 

External  C/(arac/<rr«.-— Colour  greenish-black.  Oc- 
curs massive,  in  coarse  and  small  angnlo-granular  con- 
cretions. Also  ci^stallized  in  broad  six-aided  prisms, 
bevelled  or  acuminated  on  the  extreoutiet.  Surfsco 
rough  and  ||llaieniDg.  latemillf  gimenta^  and  redn- 
oua.  Fracture  mieven.  Opaque. 

GrogneaMe  end  Oeographic  5rni«f|»tit.— This  subspe- 
cies of  aui^ite  hot  been  hitherto  found  only  in  primitive 
rocks  at  Areodal  in  Norway,  in  several  of  the  iron- 
mine%  paitieoiarif  that  named  Ulve-Gmbe. 

Tninn  SrssPBcias. 

CoMoHOiDAL  AtJeiTSi/ameaeni — Muachlicber  Augit« 
Wtnur 

Rxternal  Gileneri«r*./— Colour*  bbwkf  green,  and 
sometimes  even  liver-brown.  Occurs  in  imbedded 
grains.  Lustre  splendent,  and  re  si  no-vitreous.  Frac- 
ture imperfect,  and  Hat  conchoidal.  Translucent  oo 
the  edges,  or  translucent.  Agrees  in  ita  Other  cbatac^ 
ters  with  the  foregoing  subspecies.  ^ 

Gectgnoffir  mnt  Qt^fn^hk  ^uatlmu^UiKaim  ooljr 
io  cecoodsry  trap-iock»|  and  i«  um  larest  of  the  sub- 
species of  this  speciea.  l*lie  Ineat  qwdmens,  from  two 
t  I  [  e  inciies  ia  diamMCTi  are  fbond  111  the  foicular 
basalt  of  Fulda. 
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rornrii  SmirRciEs. 

CoMMov  AvGiTr.,Jame»on.  Gemeiner  Augil,  Werner. 

External  Character ». — Colours  blackish-green  aod 
vclT«t-bl«ck.  Occurs  in  Itrgc  aad^aaMU  hnbtddcd 
{^ins.  Tnternally  its  lustre  is  intenncdiste  between 
stiiditii,'  and  glistening,  and  is  resinous.  I'racture  coarse, 
aiid  sniall-f^raiivcii  uneven.  Sometiincit  inclining  to  itn- 
pcrfeci  cunchoidal.  Translucent  on  the  edge«,  seldom 
translucent.  Its  other  characters  agree  with  the  foliat- 
ed eulwpecies. 

GtPgnMtk  and  Ge^gn^Mc  SUuaiiw..-^  oecurs 
principtUf  in  eeeondwry  tmp-rockatMlMaalt  and  green* 
stone,  and  also  in  lavas.  The  secondarj  trap-rocks  of 
France,  Germany,  and  Britain,  aod  the  lavas  of  VeeiH 
vius  and  Icebndf  tniMnf  cmss  ebooDd  wimi  this  nuDe- 
r*L 

Firru  SusarKciKs. 

CoeoouTB,  Jhswseii— KokkeHtbt  Werner. 

External  CAaraeter*.— Colour  green.  Occurs  massive, 
also  in  granular  concretions.  Sometimes  crystallized 
in  the  same  form  as  the  other  subspecies.  Intetnally 
shining,  sometimes  approaching  to  glistening,  and  lus- 
tre vitreous,  inclining  to  resinous.  Frsctore  imevent 
Traaslocenti  or  tranaiuceot  on  liw  ed|^ 

G€9gn9t$lc  ArtieMott^lt  oceart  io  mfoeral  beds  siri>- 
ordinele  to  the  primitive  trap  formation,  where  it  is  as- 
eodaled  with  granular  limestone,  garnet,  and  magnetic 
iron-ore. 

(ieogra/iJiic  Suuniion.—lt  occurs  at  Arendal  in  Nor- 
way ;  in  the  iron  mines  of  lielliitaand  Assebro in  Suder- 
iDsnlandi  and  in  many  places  in  Nericke,ia  Sweden. 

Sixth  Subsfeoies. 

DtOPSTDK,  yamMon.— Diop&id,  Werner. 
External  Charaetert. — Colours  greenish-white,  green- 
ish'grey,  and  pale  mountain-green.  Occurs  massive, 
distetiiinated,  in  lamellar  concretions,  which  sometimes 
•pproach  to  prismatic ;  and  crystailixed  In  low,  oblique 
JboMided  prisms,  and  also  in  six  and  eight-sided 
pnmm>  Eiternellv  sliimngf  glisleniiig,  and  pearly  i  in- 
temeltf  shining  and  Titmws.  Fracture  uneven,  some- 
times inclining  to  ItDperfcet  and  small  coocboidsl. 
Translucent. 

Grognoflic  and  Gcos^rafifiic  Situation*. — It  is  found  in 
the  hill  of  Ciarmetta  m  Ftcdmont;  also  in  Ihe  Black 
Hock  at  Mussa,  near  the  town  of  Ala,  in  veins,  along 
with  enidote  or  pistaclte,  and  hyacinth-red  garnets; 
and  in  the  same  dtstrlcti  in  a  vein  traversing  scruentine, 
along  with  prctmit^  calcareoas-s|«r,  and  iron-glance  or 
specular  iroiv-orc. 

Seventh  Subspec-ibs. 
Sablitb,  J!niM>eii.F>.SahHt,  Vitmtr. 

External  Characters. — Colour  p;rccn.  Oicuis  mas- 
sive, and  in  straight  lamellcr  and  coarse  granular  con- 
cretions; also  crystallized  in  four-sided  prisms.  Inter- 
nally  the  lustre  of  the  principal  fraciure  is  shining, 
splendent  and  vltireens;  that  of  the  cross  fracture  dull, 
fracture  uneven.  ,  Translucent  on  the  edges. 

Geognoafic  and  Geographic  Situation: — It  occurs  in 
the  isiuiid  oT  Unst  in  Shetland;  la  t;;. miliar  limestone 
in  the  island  of  Tiree,  one  of  the  Hebrides ;  in  lime- 
Bionc  in  Glen  Tilt;  in  Rannoch ;  in  the  silver  mines 
of  Sala,  in  Westmsniaad  in  Sweden,  associated  with 
aibeatous  astToolitcii  ealatfoeus-spar,  iroo-pyrites,  and 


galena ;  nMT  AlWtdsl  ia  Norway,  along  with  magnetic 
iron-ore,  eoniBon  bornlUcnde,  calcareous-spar,  and  sel- 
dom with  felspar  and  blach  mica.  Same  of  the  varie- 
ties of  asbe&tus  and  actynolite  of  authors  belong  to  au- 
gitc,  particularly  tiwie  variciies  met  within  lecnndary 
trap  rocks. 

3.  STnAiGHT-EocsB  Avoirs,  JiuM<to%— Recbtkan* 
tiger  Augit,  MaA«* 

prism 194*  34f.  Clesvsge  indeterminate  diagonal. 
Hardness  —  5  0—6.0.  Sp.  ^r.  —  2.7 — 3.2. 

Tliis  species  contains  hve  subspecies,  viz.  Carinlhin, 
Honiblendei  Actynolitei  Tremolitie,  and  Aibeitai. 

FlBST  SvnsPECiBS. 

•  CAEWTMiiit  /eaiirf wf .1  Karinthin,  Werner. 
ExttnuU  CAarttettr»j«-  .Colour black.  Occurs  massive 

and  disseminated;  and  the  m:issivc  varieties  in  coarse 
granular  concittiona.  Inlen.ally  ispkndcnt,  and  lustre 
resino-vitrcoiis.  I  ractiirc  conclioidal.  Greenish-black, 
variciies  are  strongly  translucent  on  the  edges,  but  the 
velvet<4ilBck  opaque. 

OeegnetOe  and  Oet^raphk  Stttierioit.— It  occurs  in 
the  Sai^^lpe  In  Carinthia,  ia  a  bed  in  primitive  rock,  as- 
sociated with  qiMTts,  kyanite,  garnet,  and  susite. 

$XooiTD  Subspecies. 

H0BKBI.ENDS,  Jamewn. — Hornblende,  Werner, 
This  species  is  divided  into  three  kinds,  viz.  CoMUMMl 
HoroUende,  Homblendc^Slate,  and  Basaltic  Hornblende. 
jPlrtf  Kind.— Co-KMOit  HoHNSLExnE,  Jiamraofl.— Ge* 

meincr  Hornblende,  Wi  n:cr. 

Ejciernal  Characlern . — t'oluurs  hlack  and  j^rccn.  Oc- 
curs massive,  disseminated,  and  in  i^ranular  concretions. 
Rarely  crystallized  in  oblique  four-sided  prisms,  and 
also  in  six-sided  ju  isms.  Internally  the  lustre  is  shin- 
ing end  pearly.  Fraclun  coarse  and  small  grained 
uneven.  Black  coloured  varieties  opaque,  but  tbn 
green  generally  translucent  on  the  edges.  YlLlds  a 
mountain-^reen,  inclining  to  a  grcfnish-f^rey  coloured 
streak.  When  breathed  on  or  moistened,  even  when 
brought  from  a  colder  10  a  warmer  place,  it  yields  what 
is  called  a  bitter  smell. 

CtoMlce/  CA«iiw<«r«.->It  melts  belbre  the  blowpipe;, 
with  violent  ebullition,  into  greyisb>biaek  cotoared  glaa*. 

(  utnmon  Ilornblcade  from  Nora  in  Wettmsnland. 


Conit.  Parti. — Silica,     .      .  .  43.00 

Alumina,  .    1 3.00 

Lime,    .  it. 00 

Magnesia,  1.35 

Oxide  of  Iron,  so.oo 
•                 '  Ferruginous  manganese,  0  25 

Water,        .        .  .  0.75 

Trace  oi'  Potash,  —98.35 


Ktajirotht  Beit.  b.  v.  s.  153. 
Ot^^noMtit  SUuatton^lx  occurs  in  great  abtuidancn 
in  primitive  recks,  and  also  in  aome  rocks  of  the  secoo* 

dary  class. 

Geografthie  Situation.— li  occurs  very  abundantly  in 
Scotland,  in  gtcciitilonc  and  bytniit ;  and  iiu'jLiidcd  in 
limestone,  gneiss,  and  mica-slate.  It  is  found  in  similar 
rocks  in  England;  and  plentlfolly  in  the  primitive  trap- 
rocks  of  It  clut3t1. 

Second  Aj«</.— HoRMtBUiMOB-Si.ATK,  Jemeton.—' 
Hornblende  Schiefer,  Wenut, 

Eatttmal  CAamr/rra.— Colour  green.  Occurs  nia^^ivc, 
and  in  thin  promiscuous  prismatic  concretions.  Inter- 
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nalljr  gUiteninf»,  paatioi;  into  ihuiitiB;  and  pearly.  Frae* 
ture  9(raif^;bt  iaty.  Opaquc  Ticldi  •  f^tfuMt-^ltf 
coloured  birtitk. 

Grognoitic  Situation — It  occurs  in  beds,  in  ^''^'n'^c, 
gneiss*  niica«8tate,  quarts-rocki  sometimes  alao  in  day- 
itatei  tnd  fraqiwatljr  aJoiif  wiih  beds  of  primMte  Ume> 


Geografthie  SOnnthtui—lti  Scotland,  it  aeeun  In 
gneiss,  in  the  distrins  -if  Bracniar  and  Aberdeen,  in 
Aberdeenshire;  in  Baiiitahire,  ai  near  Portsoy;  in  Ai- 
gyleahirc,  a»  in  the  islands  of  C'>ll,  Tiree,  Sec;  in  In- 
verocsB-shire,  as  io  the  islands  of  Rona,  Lewis,  tic. ;  and 
in  many  other  ptru  in  9«tt(l«nd ;  mmI  atao  Id  Bnghind 
and  Trefand. 

Third  iSn<2<— BasALTio  IIohhblkmdb,  Jametvn^ 
BMhltiiche  Hfltnbtonde,  Wemer.  - 

MsUfttal  Characera. — Colour  black.  Occurs  cry;- 
*ta)nzed,  in  six-aiUcd  prisms,  various)y  mociiiicd.  Lustre 
of  cleavage  splendent  and  vitreous,  approaching  to 
pearly ;  that  of  the  cross  fracture  glistening.  Fracture 
ainall-grained  uDef«M>pproachiiig  to  concboidal.  Opaque. 
Rather  harder  thao  chhiiiimib  bOTiiblende.  Afforda  e  dark 
greyish- whke  strealc. 

Ge'-i^v^mtii:  c.^:'!  O --cr-r ;7 /;«,;>  o-.'-i.ri'^Tj.— It  occurs  im- 
liedded  in  liap-rocks  tn  Scotland,  and  other  countries. 

Th»i»  Svnpsoiss. 

AcTTMOLiTB,  Jametoti. — Strahlstein,  Wemtr. 
This  subspeciea  ia  divided  into  three  kiqds,  viz.  As- 
bestous  ActynoUlei  Conunoo  AajiMliie»  eaid.Gluef 

Actynolile. 

Fint  Kind. — Asbsstous  Aotynoutu,  Jameu>n*— 
.  Asbettutigvr  StimhliteiOy  ifcmcr. 

External  Charactert — Colours  grey,  green,  blue,  and 
brown.  Occuis  nnassive,  in  distinct  concretions,  which 
arc  fibrous,  and  sometimes  collected  into  others  which 
ere  wedge-shaped  and  granular.  Rarely  occurs  crystals 
Kaed,  in  delicate  capillary,  rigjd,  moss-like,  superim> 
jmsed  crysuU.  lotcraaJij  the  lestre  la  glistening  and 
pearly.  OpaqaC)  or  alightijr  tlMlBlaeent  on  the  edgee. 
Fibres  or  concretions  in  groups  are  soft,  but  individiMl^ 
ecjually  hard  with  the  other  varieties  of  aalfnolile. 

Geognottic  Situation. — It  occurs  in  beds  in  gItciNi' 
rqica-slaie,  and  itranuiar  limealouo.  .  > 

Geogn^Me  AlhM«iP«i<^Iii  ScotlMM|»  alio  in  Nirrwajr, 
Sweden,  Sec. 

^  Second  jEiAi/.— Commox  Aottnolite. — lametm^^ 
Genwlnar  Stc«jiliteui»  Werner. 

\  'External  Characteru. — Colour  green.  Ocoirs  mas- 
sive isnd  disseminated  ;  also  in  vedge-shapeci  prismatic 
concretions)  which  are  scopifotm,  stelluhr,  and  pro- 
injacuous;  these  sometimes  pass  into  an^ulo-KranuUr 
COOCKtions.  Frequently  the  prismatic  concretions  arc 
'ctrilecied  Jato  large  granular  GOOciction».  iDtemailj 
shbdagt  taicKolng  to  gliatenlngi  and  pearly  inclioing  la 

.'vitreous.  Fracture  uneven  and  condioidal.  Generallj 
translucent  on  the  edges. 

Geognotiic  Situtttiim.^U  OCCOVa  bk  bed*  in  gMiMy 
mica-slate,  and  tale-alate. 

,  Geografihie  tUuathm^lt  pccors  at  Eilan  Reach  in 
Glcoeigi  in  Iavecm8a>ridra  i  near  Fortrose  in  Croanarty  t 
ia  the  patiah  of  Sleat,in  the  isle  of  Sitye  ;  different  placea 
in  the  isle  of  Lewis. 

Third  iTmtf.— CiLASsY  Aon  mouts,  <Amv<«m*^GU- 
aartigcr  Slrahlsteiti,  fVemer, 
V0L.XIU.  PamtII. 


Mxtermd  C9lafwr<m.— Coloor  green.  Occurs  mas* 

slvc  :  also  111  prisni  iii  ^'i^;)^l^.t  concrctinr.s,  which  are 
Cbrous,  or  raciiated.  aMaii^td  in  a  scopiforni,  and  rarely 
in  a  p'oniisi  uous  manner;  and  these  »ie  uj^ain  cullcc'.ed 
into  wedge-shaped  prismatic  or  granular  concretions. 
Ititernally  shitiingt  aomeiimes  splendent,  and  interme- 
diate  between  vitreous  and  peai4f.  TraDsiucent  nr  semi- 
ttvnaparent.  Brittle.  Uncommonty  easily  frangible. 
Traversed  by  numerous  parallel  rents. 

Ge<>fno*iic  and  Getgrafihic  SUualiont. — II  occurs  in 
printitive  rocks  in  tiie  isIe  of  Skyoiand  other  parts  of 
Scotland. 

FouKTH  SnasrsciEs. 

TnaiiotiTit /dauaon^Trenolith,  Wenur, 
This  auhspocies  Is  divided  into  three  kindst  vlt. 
bestous  TremeSleii  Commm  TrnnoUt^  wmI  Glassy 

Trcmolite. 

itrvf  Kind. — AsBSSTovs  TBBitoi.iTB|</iMWMii.  Aa- 

bestarti^er  Tremolit,  JFerner. 

Exiemai  CAaracter».—\lo%t  common  colour  grey* 
islt-wbitei  it  is  also  yellowish- white,  greenish-wlihei 
rarely  reddish- vhiiot  and  pale  violet*  blue.  Ooeui* 
massive ;  also  In  fibrous  or  very  thin  ptwnatle  dhiiinet 

ror-.rri'titins.  Iirrrn..illy  sfuiiiri^',  ,1  p|ii'o;ichiii to  glist- 
ening, a!i<l  pctrly.  'I'vaniUjceiU  oil  the  ci!j;ea.  Rather 
easily  fi  ;iiiiMLil'. 

Geognotttc  ^ituaiwn. — It  occurs  most  frcc)uenUy  in 
granular  fuhated  limestone,  or  in  doluinslei  sometinMB 
in  cbloriie }  end  mofe  nrely  in  seoeodary  trap-rocka. 

GngnftMe  Sttvathn^lt  occurs  in  foKated  gnnolar 
linn  omC  ;ii  f;;rn  'l"ih,  in  Perthshirr,  jtid  io  Glen  Elg 
in  I  nvcniL '.s-atiire  ;  ui  dolomite  in  Aberdeenshire  and 
Icc  nikil[;  in  the  Shetland  isUtncU;  lUd  10 ba^dt  In  tbn 
Ca&tlc  Rock  of  Edinburgh. 

Secotid  Kind. — c:oitMo«  TmnouTBi  tbaieeenj— Qa« 
meioer  Tremofiti  IVemer* 

Extemat  Charaetera. — Most  frequent  colour  whitei 
seldom  KTcv.  pale  asparagus-green,  and  blue  Occurs 
massive  ,  also  in  distinct  concretions,  which  are  prisma- 
tic, and  these  arc  collected  into  longiih  granular  concre- 
tions. Sonietitnes  crystalliaed  in  oblique  four-sidod 
prisma.  Lustre  shining, and Inltrniediate  between  vltre* 
oiu  and  pearly.  Fracture  uneven  orcqochoidal.  Trans- 
lucent or  senai-tmnapareni.  Rather  hriule.  Easily 
frangible.    Powder  rough  to  the  feel. 

Geognottic  Situation. — Like  the  a&bestous  subspecies 
occurs  pniicipally  in  granular  ltnieatone»  or  dotomils^ 
and  in  metalliferous  beds. 

Getgmflhic  SttuaHon.—. It  occura  in  Glen  Tilt,  Glen 
£|g,  and  in  the  Shetland  Inlands  i  also  at  CUcker  Tor 
in  ComirstL 

Third  Kind. — Gl&sst  TrkmoutBi  /aMrMKd— Ob* 

aartit'ei  Tremolith,  Werner. 

/  r  ;  i  t  if.'/  Charaetem. — Colour  while.  Occurs  mas- 
que ,  aUn  in  distinct  concretions,  which  are  straij^ht 
and  scopiforni  pri^intstic,  with  numerous  cross  rents,  and 
these  are  again  grouped  into  thick  and  wedge-shaped 
concretions.  Frequently  cryataUixad  in  long  acicniar 
ctystals.  Lustre  shining,  but  b  a  lover  degree  then  the 
preceding  subspccie:^,  <  1I  i  iiiemicdiato  between  vhreoua 
and  pearly.  Transluctnl. 

Gcognostic  Situation. — It  is  Ihe  same  as  that  of  the 

preceding  subapecipa,  occurring  priodpaUy  aloug  with 
granular  liBaaaMMW. 
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wilh  ihe  other  kmds. 

Fifth  Svupbcibi. 

AtBiMTVit  Jamnath  A«Imii,  Wmir, 

Tliis  subspecies  is  divided  into  four  kinc^s,  viz.  Rock- 
Cork,  Amianthus,  Common  A»bcs(us,  and  Kock-wood. 

#lfewf  Jnim<.RoeK>CoitK,y«mf«ei«.  BergCorki  Werner. 
ExterrMt  Qmrneien. — Colour*  wliUc»  grey,  and  yel- 
lotr.    Occura  tuas&ivc,  in  pittn  iIiM  rary  in  thickness, 

corroded,  and  with  imp'cssioiis ;  and  ttiese  forms  are 
cotnposcd  of  delicate  and  piumiscuous  fibrous  concre- 
tions. Itiiernally  fcchly  ^liiiimering,  or  dull.  Fracture 
fine  gramed  uneven,  iuciining  to  slaty  in  the  Urge. 
Opaque.  Very  siolt.  BccoilMa  tbining  in  the  atmk. 
8cctil«,  aliiiost  like  common  cork.  Slightly  elaatic 
flexible.  Difficultly  frangible.  Adhcrca  tlightly  to  the 
toni^MK  Emits  a  grating  sound  wlicn  wc  liandle  it, 
feel*  iiicd^jre.  So  lif^ht  as  to  Hiviro  un  water.  Specific 
gravily,  0.579,  0.'y)\y  limaon. — 0.991,  liauy. 

Chtmicai  QutractcrtJ—ll  melta  vUh  ^r«at  (lifficuhjr 
,  before  the  bkiwpipe  Into  %  milk'WUle  netrlf  trtnalti* 
cent  ^la«s. 

CrogrwMtk  SUmOhn^tt  OCCUrt  in  cotemporaneous 
veins  in  serpentine,  and  in  rod  sandstone;  also  in  me- 
talliferous veins  in  primitive  and  uansjlion  rocks;  and 
occasionally  in  Tnincral  beds. 

Gtografthie  Situation — It  occurs  in  veins  in  the  ter> 
pentine  of  Portsoy,  and  in  the  red  sandstone  of  Kiacfer* 
dineahirc}  in  platea,  in  the  le«d«veioB  at  Lead  Hiils  and 
Wanlockhcad  in  Lamrkihire ;  «nd  In  amall  quanuties  at 
Kildrummic  in  Aberdeenshire. 

Setund  Kind.  Amiamthus,  or  Flkxiblb  AiBBVrva, 
JoBiceen.  Amianii  Wtmer. 

Kxtenui  CShmaefePe^— Colours  white,  grey,  blue,  and 
green.  Sometimeabtood-red,  particularly  when  it  occurs 
in  veins  in  serpentine.  Occurs  in  fibrous,  distinct  con- 
cretions. Internally  lustre  shining  and  pearly.  Trans- 
lucent  on  tko  odgmiy  «r  opAquo.  VorjrioA.  Pcrfisetfy 
flexible. 

GeognoMe  Sltuation^t  oecnre  frequenajr  along 
with  coromoD  Mbentust  in  ootomporHwoas  votiw  in  teiw 
pentine. 

Geografihie  SUuafion. — It  occurs  in  serpentine  in  the 
island!)  of  Mainland,  Unsi,  and  Fellar  in  Shetland;  and 
in  the  same  rock  at  Purt^uy. 

!/•««.— >This  mineral,  on  account  of  ila  flexibilitj, 
and  ita  roaiating  the  action  of  cooaiderable  degrees  of 
lwat>  «aa  mven  into  tboao  incombustible  cloths,  in 
which  tiM  aneienu  tometlmea  wrapped  the  bodies  oi 
persons  of  diatinction  before  they  were  placed  on  the 
fancral  pile,  that  their  asiies  might  b«  collected  free 
fioitt  admiBtum. 

Third  Kmd.  CoMMon  AsuaroB,  Jamewn^  Genii. 

ner  Asbest,  Werner. 

Exttrnal  Cbaratltrs. — Colours  dark  Icek-green,  and 
nioujtlain-grctn  j  also  gre«;nish-grey  and  yellowiah>glM'. 
Occurs  massive;  and  in  fibrous  distinct  eoBCreuooa. 
Imemaliy  glistening  and  pearly.  Fracture  not  visible. 
Ttanalttccnt,  or  only  translucent  on  the  edges.  Soft, 
approaching  to  very  soft.  Rigid  or  inflexible-.  Rather 
brittle.  DifBculily  frangible.  Feels  rather  greasy. 
Specific  gravity,  S.000,&i«itn^,f4l,  JBrmn«^l59|l 
MreUAttufli.  ' 


Geogra/ihie  Situaxion. — It  occurs  in  the  serpentine 
of  Shetland,  Lortg  lalaod,  Porlaoy,  Anglesey,  and  Cora- 

VBil. 

Fourth  Kind.  Rock ■  Woon,  Of  LiGMsntra  Aans>Tua« 

7a»i(«9n.— fiergholz,  IVeriur. 

External  Cilemrftrf.~^1oar  wood-brown,  of  various 
degrees  of  intensity.  Occurs  massive,  and  in  plates; 
also  in  delicate  and  promiscuous  fibrous  concreiions! 
Internally  lustre  glinimcring.  Fracture  curved  slatj. 
Becomes  shining  in  the  sireai(.  Soft,  passing  into  vcfV 
soft.  Opaque.  Scctile.  Specific  gr4vity,  before  im- 
mersion, I. $34}  after  iai|iMnioa,S.S9s,Av«ila«0/. 

Chemkat  Ollar«c«««.~Ia  l.ifbrible  before  the  blow- 
pipe. 

Oeognottk  and  Geografihie  SiiuaHona. — It  occurs  at 
Sterling  in  the  Tyrol,  i    |   i  naive  rocks. 

3.  l'Ris.MA-roiDAi.  AuGiTE,  Jomeaon.  Prisjnatoidis- 
cher  Augit,  Moh:  * 
Prism  ~l  14"  37'.  Cleavage  aometimes  priamatoidnl. 
Hardneea  =60.70.   Specific  gravity  —0.2,— 4.5. 

This  species  oootaioa  t«»  anbapecioat  vis.  Eirtdotc 
and  Zoisite. 

FiBBT  SoBarBoisa. 

EpiDOTE  or  PiSTAOiTB,  JkoMMit.  Epidatc,  Hknm. 

Pislazit,  Werner. 

KxtcrnfU  Ctarac/rr«.— Colours  green  and  black*  0» 
cnramasaive;  also  in  diaUnet  conerellona,  which  are 
granvlar  and  flbmui,  which  fatter  are  colleeted  into 

wedge-shaped  piismntic  concrclior.s.  Frctjucntly  crys- 
Ullized  in  oblique  four-sided,  aitd  aho  in  six-sided 
prisots.  Kxicrnally  the  lustre  aiiernates  from  splendent 
to  glistenini^;,  and  is  vitreous;  intenMUy  it  it  ahiiung  nr 
glistening,  and  is  resinous,  Inciting  to  pearly.  Fme- 
turc  coacbvidai,  aomeiioMa  uneven,  sometimes  even  or 
splintery.  Alternates  from  translucent  to  translucent 
on  the  edges,  and  10  nearly  transparent. 

Chemical  Clmractert. — iiefurc  the  blowpipe  it  is  con- 
verted into  a  bvowi.-colottted  acnri«i  which  bla«keoa  bf 

continuance  of  tlic  heat. 

Epi4ote  iiom  the  Valaia. 
Conttituent  Par/«.r-SiNca       .      .  97.O 
Alominn  S40 
,  Lime       .  20.0 
'  Oxide  of  iron  13.0 

O  X 1  d  c  of  tnanganam  0.6 
Water     .  .    .  1.8 
Loss        .       ,  1.0—100.0 
(ieogmetie  SUuatiut, — Occura  ia  Itada  and  r«in%  nod 
sonu  limes  as  an  accidental  oonatituent  part  of  rocks. 

Geografihie  Situation. — lo  Arran  it  occurs  iit  syenite 
and  clay  -siate;  m  Mainland  in  Shetland  io  syenite,  and 
in  other  diatricta  in  Scotland. 

Ssconn  StrsarBoiBs. 

•  ZoisiTB,  yamc«o». 

This  subspecies  is  divided  into  two  kinds,  vis.  Com* 
mon  Zoisite  and  Friable  Zolaite. 

Firat  irind..-CoMiiov  Zonm,  JimtMen.  Zaitfte. 

Wemrr.  . 


External  Character:— Co\tmtf^cvf.  Decora  raaasive  • 
also  in  large  prismatic  distinct  concrotiom.  Intomnlly 
ft  is  shining  on  the  eieavige,  and  gUatcning  on  the 

f*m»mm^.H,  jw-.-.         r  1        i  .  f»BCH»rnaaiWlce,  and  th«  lui'rc  1   i  rsino-pearly.    Fi  ac- 
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Qetgnottk  and  Gtografikie  ^uatlont^U  wis  tttt 
obierved  tn  the  Sauilp  in  Cirinttite;  md  wt  tMTd  it 

from  Glrn  I'l  -  in  Inverness>shirei  and  from  Shetland. 

Srond  Kind. — Friable  Zoisitb,  Jameson.  Miirber 
ZoiMi,  Kiiis'.cn. 

Extetfial  CAaraetert. — Colour  reddish  white,  which 
it  spotted  with  pale  peach-blossom  red.  Massive,  and 
fa)  very  fine  loosely  ag|;rcgated  gnkQoUr  coAcreUons. 
Verj  feebly  glimmering.  FraetOM  inMrmediat*  be- 
tween eai  tliy  and  splintery.    Translucent  on  the  edges. 

GcoifHcsiic  and  Geografrhie  Situationt.—U  occurs  im- 
bediled  II)  (Trt:en  talk  at  1'  •  i<  1  t:;raben  in  Carinthia. 

4.  pRisMATio  AuoiTK,  oi  i'ABULAE  SrARi  Jametm. 
Prismatischcr  Au^sfMUii  Mtht.  ScliMht«iiiy  Womrr* 
Tkfdipatfa.  Xkrttem.- 

*  Priam  ^105*.    Clckvmge  {ndeterniMte  diigooiL 
Hardness  =z*.5 — $.6.    Sp.  gr.  ^.7—2.9. 

External  Charaetert.— Colour  white.  Occurs  massive, 
tnd  coar«cly  ulsscmin»ied ;  also  in  gmnylar  and  lameilar 
distinct  concretious.  Internally  the  lustre  varies  from 
shining  to  glistening,  and  is  pearly  toclining  to  vitreous. 
Fracture  tpliatery.  Trta^luceoL  firiulcy  aad  eatily 
frangible.  •    .  .  ,  ' 

Comiiiwn/  An!ff.>— Silica,  •  SO 

liime,     ...  45 
'      *  Wa-tr,  .       .       .  5—100 

A7a/.«>M,  Beit.  b.  ill.  8.  291. 

Qt9gtl9$tk' and  Geogra/i/iu  Stiuattotu. — Eurofie.  It 
oeciin  in  pfimitif«  rocks  ai  Orawicaa  in  tbe  Bannat  of 
T«»es««ri  where  it  Is  ■weciaaed  villi  1no«n  garnets, 
blue- coloured  calcareava-^BTi  treiBOliiei  tCtfiiolite»  and 
variegated  copper- ore.       •  ' 

^«ia.— It  lus  been  lately  discovered  in  the  island  of 
CajloO)  associated  with  cinnamon-stone,  in  gnet&f. 

Gfnls  IX,  AZURE-SPAE. 

.  Lannr  SpaUit  Moit. ' 
Three  a«e«.  Cleavage  priamaUe  and  priamatoWaL 

Blm-.  Hardnes«=:5,0.0 — 6.5-    Sp.  gr.r:a.7— S.!. 

Tiiib  geivus  contains  four  species,  viz.  Prisoiatic  Asare* 
fepar,  Prismatoida!  AVafe  apar>  OodetahedMl  Aaiire- 
spar,  and  Calaite. 
^  >   I.  PnisMATic  AsvMrtrA«»«fittwa«H^PriHBatiadMP 
Laaur  Spaliii  >  ' 

Pyranud  iiekneva.  Cleavage  priaoiatic.  IJittlf  Blue 
colocr.  Hardness=5.o — 5.5.   This  apecieaoaBttioatWD^ 
'/nbspecies,  via.  Azurite  and  Hiiuyoe.  '  * 

First  Subspecibs.  • 

*  ,  AZVRITK,  Jameion.- — Lazulit,  fVerner. 

<     •  JSxCfVfta/ CAaraclcrt^Colour  bloc.  Occurt  10  small 

*  masMve  ponions,  disseminated,  and  crfetalliaed  in  verjr 

*  oblique  fuut-sided  privnis,  which  are  rather  flatly  acu- 
••■  minaied  on  the  extremities,  with  four  planes,  which  are 
*    set  on  the  lateral  ed^^cs.    Fracture  uneveili  OpaqitCt 

*  *  or  very  feebly  translucent  (-ii  the  edges.  ' 

_   Oeogno4tic  Situation. —  It  occurs  imbedded  in  small 
'l^ortions  in  qvterta :  also  in  fissures  iu  clajr-alatCi  along 
with  sparry-iroiK  lieavy-spar,  and  quartz*   •  « 
J      Geografthic  Situation. — It  oCGUrs  priDCipatlf  In  Uw 
diurtct  of  Vorau  m  Si.t  ia> 

•  V 

f  .  '*  >Sboond  Subspbciks. 

HAVTVBt  /«iMr«eii  ->-Haayo,  Ximten. 

Extemat  Character: — Colour  blue.  Occurs  in  imbed* 
ded  grains  (  w\y  crrstallized.   £xtenMUl]r  and  iotcr> 


nally  altcroatet  from  splendent  to  glistteningt  and  lustre 
vitreous.  Has  a  quintuple  cleavage.  Fracture  impero 
feet  conchoids.  Transparent  and  translucent.  Dritile. 
Very  easily  frangible.    Scratches  glass.    Sp.  gr.  2.687. 

Geoi^nostic  and  C! roi^rafilri  :,:'uaUon& — It  occurs  im- 
bedded in  the  basalt  rucks  ot  Albaoo  and  Frascatii 
along  with  mica,  augite,  leueitei  and  veaurian }  also  In 
the  basalt  of  Andcmach. 

S.  PmisKAToioAL  AzoRB-SpAa,  or  Bi,trB  SrAM» 
Jamrs^n.— Pfisaoateidiacber  Lasur  Spath,  ilfeto.  Blan- 
8p.itb,  Wetntr. 

Pyramid  unknown.  Cleavage  priinaateldal.  Pdcco- 
lours.    Hardncis^s.S — 6.0. 

External  CAaracf^r*.— Colour  pale  8tDaU4)lue,  which 
aometimes  passes  into  ahy^blue,  and  occasionally  into 
milk-white.  Occora  maanve  and  diasemtmied.  In* 
temally  glistening,  approacbbie  to  shioti^.  Fracture 
splintery.  Translucent  in  a  low  degree.  Yields  a 
greyi&li  white  coloured  streak. 

Chemical  CAarattert. — .Before  the  blowpipe  it  becoaes 
wiiite  and  opaqmt  and  affofda  a  hlack-eoloiif«4  glass 
with  borax. 

Cmatkutnt  Ariar~Silieat    .  1400  - 

V  Alumina,  71.00 

Magnesia,  5.00 
Lime,     .      .  3.00 
'   •   .  Potash,  .      ,  O.as 

:  Oxide  of  IroQf  0.75 

Water,    .      .  9.OO— 99X)0 
Ktaflrttkt  Beit  b.  Iv.  a.  «S. 
Geogno§tie  and  GeografiMc  SUuatlotw — It  occurs  along 
with  quartz,  mica,  and  garnets,  in  the  valley  of  Murz« 
near  Krieglach,  in  Stiria. 

3.  DODBCAHBDHAL  Azi  RK-SpAU   Of  LapIS  LaZ^JLI, 

yamfion.— Lausursteii^,  IVrmer. 

.   Tessular.    Dodecahedral.   Azure  blue.  Hardneaa:;r 

6.0.  Sp.  gr.M8.99. 
,  Exttrnml  CAawartafe Colour  azure-blue,  of  all  de- 
grees df  intcDstty.  Pomd  massive,  disseminated,  ilk 
rr  llcd  pirrcs,  and  in  rhomboi  fii!  dodecahedrons.  In- 
tcrnaiiy  either  glistening  or  glimmering.  Fracture  un- 
even.   Feebly  translucent  OB  the  edgca. 

CapttU.  Pant — Silica,     ...  46j00 
Alunilna,       .      .  14^90 
CarboaMeefEJiaei .  nJOO 
\  ^  «     Sulphate  of  Lime,  .  5.S0 

Oxide  of  Iron,  3.00 
Water,    .       .       .  2.00 — 100 
Klafirolhy  b.  i.  s.  15f. 
G»tgno*tic  and  Oeogra/ihit  Siluatioiu.— It  occurs  in 
prin^tive  limestone,  along  with  iron-pyrilaai  in  Persia, 
'  Tartar^,  and  China  i  in  veins  that  travene  gnnilOi  aUmg 
with  quarts,  mica,  and  iron-pyrites,  in  the  Altiln  motra- 
tains;  and  at  the  southern  end  of  the  Lake  H:iik:i1  in  Si- 
beria,  in  a  vein,  associated  with  garnets,  cnica,  icls;jar, 
.  asd  iron-pyrites. 
'  Utet. — On  account  of  its  beautiful  blue  colour,  and 
the  fine  polish  it      capable  of  receiving,  it  la  muq|i 
priced  bjr  lapidaries,  and  is  cut  into  various  ornameMllI 
articles.    It  Is  highly  valued  by  painters,  on  aeeoont 
of  the  fine  ultramarine  blue  colour  obtained  from  it. 
,    4.  Calaite,  or  Mineral  Tuttquois,  Jameton  and 
FUeher. 

'  External  Cftofocfwt.— Colours  blue  and  green.  Oc- 
curs massive,  disseminated,  reniform,  and  botryoidal. 
Internally  dull,  or  foeblf  gUateoIng  and  reaiopm. 
Fracture  imperfect  conelwida],  or  coarse-grained  bb- 
4CS 
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even.  Opaque,  ilaicici  than  Icispai',  but  sofier  Uian 
quartz.  Streak  while.  Specific  gnvity  2.660^  3.0| 
Fkeher. 

0«id«  of  Copper,  4.50 
Water,     .  18 
Oxide  of  Iron,  .  4. 
Lo&s,         .       .         0  jO — 100. 
Jchrt,  in  Fischer's  Essai  sur  l«  Turquoise,  p.  37. 
Get^oittk  Situation. — It  ocean  in  veint  in  clay  iroii> 
Monr ,  and  uIm  in  timil  piecfls  in  alluTial  cUjr. 

Gro^rafifOc  flilMflBii«—It  bit  Uttwito  bceo  fouDd  onljr 
in  I  he  MisbboarlMod  of  Nkiiabotir  w  tbe  KboraiBV  in. 

Pci'itia. 

Use; — It  is  very  highly  prized  aa  an  onUMBlil  ttOM 
in  PersM  aod  the  odgbbourii^  couotriei. 

Oai»Mt  VI^GEM. 

Xo  metallic  luatre.  Streak  white.  Hardnc?  i  :::i  .;cs 
from  5.5  to  10.0.  At  and  below  6,  the  apeciBc  gravity 
is  equal  to  2.4  and  less,  and  amorpboui.  TiM  Specific 
gravity  nngea  from  1 .9  to  4.7. 


Obitds  I^^BORACXTE. 

Many  axea.  C1««T»B»  tcuubr.  HardiMnc5T*0.  Sp. 

gr.r:2.8 — 3.0.  . 

,    L  HBX.\HEDRALBoRA0ITE,yajneMtlJ»B4IItCiU||IP<r- 

fwr.— UcsMdriacJier  Boracit,  iUbAt. 
T««vtnr.  CleiTige  octabcdral. 

External  CAcrsr/ert.— Colours  white  and  grey.  Oc- 
ettn  crystallized,  in  cubes,  rbomboidal  dodecahedrons, 
and  ttiraticdrona.  Internally  shining  and  adamantine. 
Fracture  imperfect  conchoidai.  Translucent,  and  rarely 
transparent. 

FJhftletU  Ctonwr«r«<— It  U  pynKtlectric  on  all  the 
•Bglea,  tlMM  that  are  dtagmaliy  uppodM,  being  the  one 
poutire,  and  th«  other  negative.  This  electricity  is 
UDCommonly  easily  azciied,  even  more  so  than  in  tour* 
naline,  or  indeed  lo  Mr  Mbar  adnerai  witb  wbich  we 
are  acquainted. 

Chemical  CAanscMfv^-^aiibl*  wiA  ebyliiii«  into  m 
yeUowiah  enaiiiel. 

From  Seg^cbery.   tlTOli  tiUmbllH- 

ClHMiC  i*«rr«d— MagOMiai     36.3  U4 

BoracleAdd,es.r.— 100~  i9.4.~ioo.d 

Pf(^.  yauquditi, 
GeognotHc  and  Geografthic  ^martona.— This  curious 
mineral  has  been  hiiherio  Inim  1  iiniy  in  the  Kalkberg, 
at  Luneberg  in  Ilai»over,  wh(;re  it  occtva  in  a  particu* 
lar  bed  of  gypsum, along  with  imbedded quiis crystals ; 
and  in  Um  aaaic  formaiioo,  io  tbeSegebeij^aetr  Kiel  in 
Helateiik 

Gstms  Ir—ANDALUSITE. 

Three  axes.  Cieavai;e  prismatic,  slightly  obUqae. 
Hardne8s^7.5.    Sp.  gr.~3.0— 3.2.' 

I.  Pri<«m,4  I  u  ANDALosiTa,yaflie«wi.  PdaMBiiaeber 
Andilujit,  Aloha. 

Priamatic.  Pyramid  unloMirn.  Cleavage  indcter^ 
mbMW  dkgonal. 

First  SuBsrEoiaa. 

Common  AKDALusiTB,/MwcMh.^Bdalll^  Wtmtr, 
FeUtpatitt  ApyrC)  ibay. 


Kxternal  Charaeter».—JCo\oyxt  i 
timea  ioclinet  to  peari-grey.  Occura  inaiai««»  end  cm- 
tallind  in  alightty  oblique  four-aided  prttms,  in  wtncli 
the  terminal  angles  and  lateral  ed^;^  arr  sometimes 
truncated.  Principal  fracture  sliiniog,  in  a  low  degree  » 
cross  fracture  glistening,  and  lustCO  vitNOQI.  Fnctttr* 
uneven.    Ftcbly  translucent. 

Chemuat  Character*. -^1%.  beCMBee  Vhbe  beibra  tbe 
blowpipe,  bni  doea  not  mek. 

ClMMiftKetirPaMt^iliGat  .      .      .  SS 

Potasby  8 
OzUeoriiva,  2-j9a 

Vtmqueilm. 

Oe9gnpatk  £»iM«iaii,^heceQningikeiaeiiiika'alate» 
and  ciay^alate. 

Gngrafitk  akuailM^t  ocean  in  primitive  rocks  ia 
Scotland  and  Eoglaod. 

SiBoova  SoBSPCoia*. 

Sau<-svt*itr,  Jameton. 

External  O(orac/«r«.— Co]ourrwliha,Kre]p,and  pttB. 
Occurs  massive,  disseminated,  andin  iwled  picOM.  In- 
ternally dull,  or  ieebly  «limmeriog.  Fneture  «iplinierw. 
Faintly  tranalneent  on  the  edges. 

Chemieal  Characttrt. — Before  tbe  blowpipe  it  roeltn 
on  the  edges  and  ani^les,  but  is  not  entirely  melted. 

Grognottic  and  Gcagra/i/Uc  SUumttoitat^U  UOVUn  in 
Switzerland  and  qther  countries. 

OBVva  IIIi-CORUKDUM. 

One  and  many  axes.   Cleavage  rhomboiila!,  prismatic, 
ociahcdral.    If  priituiatic,  Uie  specific  gravity  is  3.7  and 
more,  and  the  hardness  8.5  and  mon^  HatdneMSSftjfti* 
9X).    Specific  gravitVMj  5— 44. 

I.  OcTAHBDnai.ConviiBVMtJlMM»e«.  Oetaodrieeber 
Conind,  AtaJU- 

-  TesMlar.   Cleavage  octahedral.   Hwdnesi— 8.  Sp, 

3—5.8. 

1  liu  species  is  subdivided  into  three  aubapcciea,  viz. 
Aiiiomaiit«,Ce7bnite,and9piMBL  i 

.  .  ^  First  Si^ianoita. 

AvTOMALRs,  Jtmetn.  Aatbomoiito,  Wemtr. 

External  Characti'r^^Co]our  green.  C i  v  si  ,::;zod, 
In  octahedrons  and  u  iuiiedrons,  lixlernaily  glisico- 
ing,  and  lustre  pearly,  inclining  to  semi-metallic.  In- 
tcrnaily  shining  on  tbe  principal  fracture,  bat  gliatenite 
on  the  cross  fracture, and  tbe  lustre  rcHnotta.  ^ractm« 
flat  conctaoidaL  Opaque,  or  tnMlf  trualaoeM  pn  tfco 
cdgea. 

ChemM  C»m<aeitr^U  io  infailUo  befim  tbe  Horn- 

pipe. 

.  Cmtli»Ma#  i*ai<a^AliiiBhM,  49 
Silica,  ...  4 
Oxide  of  cine,  at 

IroiH  .  .  .  s 
Sulphur,       .  IT 

Uddecomposed,      .         3 — ICO 
VauqueUn,  Annalcs  du  Mus.  t.  vi.  p.  33, 


Gtognottie  and  Oeografikk 
bedded  in  t%lc<«lote,  aloog  with  galena^ 
hitherto  fennd  onlt  at  Fabloo  in  Sweden. 

i.«-tApp«fB  to  be  ■  iHMiiiGt  ipociet. 
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SbCOSI)  SLBSrECtF.S. 

CBVLAXiTBt  Jameton.    Ceylaait,  Werner. 

Mxttrmi  GtanweMrt.— CohMirt  grew  and  grqrisb- 

black.  Occurs  crytitallizcd  in  octahedrons  and  rhom- 
boidal  dodecahedrons.  loteniaUy  splendent,  and  ItMtro 
vitreous,  inclli  to  semi-metallic.  Fraciurc  perfect) 
uid  very  fl»t  conchoiual.   Translucent  on  ihe  edges. 

Geofnottic  and  Geografikie  SUuation».^Thi*  rnincral 
tnta  lint  lound  in  tiic  iaiaod  •(  Cqrloot  where  i(  occurs 
ia  tbe  mid  ofTivtrst  eloog  wfth  toanDeliiMt  sircoa,  tsp- 
phire,  and  iron-sand.  It  eho  occurs  in  the  ejected  an> 
altered  rocka^at  MontA  Somma,  and  in  other  quarters. 

*  Taino  SuBsvKciae. , 

Spikbi.,  Jfimet9m»  Spinell«  Wtnur, 

Extertud  CleMclcr*.— 4*riDci|Ml  cetovf  ted;  from 
>  wbwh  thew.fc  a  traMklan  on.  the  ana  aide  into  bluei  and 
alaaoat  iaio  B^eao  r  on  tiM  other  aide  iaiojellov  and 

brown,  and  even  into  irhite,  .The  ^dtowing  ft^  ita  ao- 
coiMJaiy  crystaUizftliuas  ; 

1  Octahedron.  2.  Tetrahedron.  3.  Rbomboidal 
doiiecabedron.    4.  Various  twin  crystals.  . 

Estenwilf  Kfid  internally  spleRdent,and  laatravitfeoua. 
Fra^ttre  Hat  eoochoidal.  AUematea  Irom  ti^nslucent  to 
tnMM|isreBtt*aad  rafiracia  abifle.  Speefflc  gravity,  3.5, 
*  S.8.  Molu. 

Chtmieat  ChttTtttter*. — I nfuiible  before  the  blowpipe 
■witiiou'  iidciitioii)  but  is  fuiibia  ariith  bochjt. 
J^otutii.  Partt. — Alumina,     '         .  83.47 

^  Magnesia,       ...    .         S.78  < 
*    *'*     »  '  Chfomic  kdd*       .  fifis.^ 
-   •         Loser     •      •  9.9r— 100 

Vau-:U'-;in.  T.  \T  Vo.  "S,  {>.  89. 
Gettgntiiiii  and  Gfograp/itc  ^ituaiiont. —  KuT'jfie. — It 
is  foutul  111  the  gneiss  district  of  j\cker  in  Svi  .m  man- 
land,  in  a  wltite  foliated  granular  primitive  limestone ; 
'  and  in  drusy  cavities,  along  with  ve&uviao  and  ceyla- 
niiet  in  4hB  ejected  faUatad  graoalar  limealone  of  Va* 
aafittt.  * 

.?otj — It  becurs  in  the  kinRdom  of  Pegu,  and  at 
C«timunL[  in  the  Mysoce  country.     In  the  island  of 
C«y! I  ll,  so  [.rr  lific  in  gems,  it  is  found  not  oulf  in  (be 
^  SBTtd  of  rivers,  but  also  imbedded  in  gnei»s. 

U$e9. — Iti^tan  esteemed  precious  stone,  but  has  neither 
the  hardoeaa  nor  flrri  ai  the  rod  aagphtra  4)|r  ariamal 
■  ruby.     '  '  ♦  ,  '  '  ^ 

II.  Rhomaoidai,  CoKtniiKr'iii  Jhaifa^.  RboMboe* 

drischer  Corund,  Mohs. 

Rbomboidal.    Rhomboid— 86°  38'.    Cleavage  in  the 
directio!  i  t  'lie  rhomboid,  or  parallel  with  the  terminal 
f  ^anes  of  the  regular  six-sided  pnsm.  JiacilaesiS9> 
^pRile  graffiijr=S.B--4J^  ^ 

Fnar  flDVBPKpna. 

9A*Mnam,  Jtmetm.  Sapphirj^ffienHr. 

External  Character^. — Blue  and  red  are  its  principal 
cotuura ;  u  occurs  also  grey/  wbitOi  green>  and  jcU 
low.  Its  crysullixations  are  aiS'tlded  pytaidMa  and 
abtnided  priaanai  Intemalljrt  lestro  spleadaii^  and 
vitraoua,  sometiniea  IheKnlnK  to  adamantine.  Jracture 
conchoidaJ.  Alternates  from  transparent  to  tranblu- 
ceot }  aud  the  traiulucent  varieties  Irequenily  exhibit  \ 
•fai!>nred  nnalaaiiaBfa    ■afrorta  d—hlo. 


Cmm.  Puru. — Alumtna.  9S.0 
Lime,  5.35 
Oxide  of  iroRf  1.0 
Low^  .  \SS 


lad  Sapphire,  or 
Oriealal  Ruby^ 
90.0 
70 
1.3 


100  100 

CheveniXi  PhiL    Chevetdx,  Phil. 
Trans.  1803.      Trans.  1803. 

Chemical  C/iarac/fr.— Infusible  before  the  blowpipe. 

PAyicat  Charactert  — Secomes  electrical  by  rubbing, 
and  retaina  its  electricity  for  several  boara  %  bat  doea 
,  not  become  electrical  by  boating. 

QngnotOe  ataoflais^It  oecnra  in  alltivlal  aoil,  In  thn 
vicinity  of  rocks  belonging  to  tbe  secoodaiy  or  ttoMl^ 
trap  formation,  and  imbedded  in  gneiss. 

Geographic  S^.u^uor. — It  occurs  in  alluvial  soil,  in 
differrnt  countries  ol  Europe,  but  most  abundantly  in 
Ibe  East,  as  Ceylon,  Pegu,  8cc. 
.  (7«r«b»Tbi«  mineral  i%  nest  to  ^amondf  the  most 
^ralmble  of  the  precioas  atonea.  The  naoat  highly 
prized  varieties  are  the  crimson  and  carmine  red ;  these 
arc  the  Oriental  Ruby  of  the  jeweller,  and,  next  to  the 
diamond,  are  the  most  valuable  minerals  hitherto  dis- 
covered. The  blue  varieties,  the  Safifihire  of  the  jewel- 
ler, are  next  in  value  to  the  red.  The  yellow  varietiea^ 
the  Oriental  Ti^az  of  the  javeUei^  are  of  kaa  talne 
'  Ibka  the  lilae  or  true  sapphire^ 


trreyii 

diiaeiktuwwti  f 
ed  whb  other  nVwralt. 


Emewt.  Jnv.e.tcn  Schmiergel,  Werner. 

Mwternat  C/iuracier*. — Colour  intermediate  between 
reyish-bUck  and  bluish-grey.  Occurs  msssive  and 
naaaive  is  sometimes  intermix* 
Lustre  glistening,  passing  into 
glimmering,  and  adamantine.  Fracture  nne  and  small, 
grained  uneven ;  sometimes  splintery.  Slightly  trans- 
lucent on  the  edi^es. 

Cfeognottie  and  Geographic  SUuttfion».—\x  is  found  in 
*taicoalate  at  Ochsenkoprnear  8chwarizcDl>erg,  and  Ei- 
banttock  in  Saxof^.  It  oceara  abundaotly  ia  the  ialand 
of  Nnxos. 

f^r  — I:  Is  tisrcl  for  polishing  hard  rnincrpJs  and  ane* 
Jtals,  and  hence  is  an  important  article  ut  ifte  arts. 

TwMi  SvaarMtM. 

Corundum^  JbaiMMh—Komnd  and  DeBaniiApalbi 

^Werner. 

Exteraai  C3liiBmrf«r«^— Coloora  white,  grey,  green, 
blue,  red,  and  brown.  The  green,  blue,  and  reid  colours 
are  generally  muddy,  and  inclining  to  grey.  When  cut 
in  a  semicircular  form,  it  often  presents  an  opalescent 
aur  of  ais  rays.  Its  principal  cryataUisatioos  are  aix- 
jrided  priam*  and  aiB-aided  pyramids.  Externally  they 
are  dull  and  rough.  Lustre  of  the  cleavage  and  frac- 
ture shining  and  glistening,  and  either  vitreous  Inclining 
to  rc^inous,  or  pearly  inclining  to  adamarjiinc.  Fracture 
cottcboidal,  and  sometimes  uneven.  Alternates  from 
Strongly  translucent  to  translucent  on  the  edges. 

Qt^gntUk  sBd  GeograpMe  SitUQtlma^—R9A  and  blue 
conmituM  occur  In  dolomite  in  St.  Ooibard;  alan  in  Ihe 
Carnatic,  on  the  coaal  of  BCalabar  { and  abuadanilp  iatha 
neighbourhood  of  Canton  in  China. 

U*e.~—ln  its  powdered  state,  it  has  long  been  used  by 
the  artists  of  India  and  China  for  coitiog  and  polishing 
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IIT.  PsmcATto  CoavwDVM  or  Chutsobbrtl,  Jamt' 
ton.    Ki7$obcryil,  Werner.    CylMplltDik  Jffiwy.  Pris> 

matischer  Corund,  Moht. 

rrismatic.  I'ri&m  — lO*"  41'.  Cleavage  prismaloi- 
dalt  io  the  directtoD  of  the  smaller  diagonal  of  the 
dbUqiM  foui  bided  piiMD.  HtnbwM  S  Specific 
gfftVIIJP  ^.7—3.8. 

Eitwnta  Ckttnettn,^\iaxi  colour  asparagaa  green, 
dficn   ;frt  it%  a  mitk  while  opaleKence,  vhicb  appears 
Hi  i^ciic  t  al  Uj  float  in  ihe  interior  of  the  mineniL  Occurs 
in  bluiu  nnj^ular  rolled  pieces,  that  sometimes  approach 
to  the  cubic  form,  and  crjrstallited  in  six-sided  prisms. 
Intemlly  splendent,  and  lustre  intermediate  between 
rorioirat  ana  tritreoua>  bvt  more  inclining  to  the  firat. 
Frietare  perfect  conchoidaL   Scmilranspareati  «oiBe> 
times  in-!'rinf>;  to  transparent,  and  refracta  double. 
ConttU.  /'tfr/».— -Alumina,         .       .  71.5 
Silica,      .      .      .  18.0 
Lime,      ...  60 
OsMoofircoi  .1.5 
Loei,      .      .  3.0—100 
Aocordlog  to  IBa/unikt  h.  i.  a.  103. 
I'.v    'J  y':-  ami  Geographic  Situation*. — It  occur*  in 
Iliuzil,  lit  .illuvial  soil  with  topaz,  or  in  sandstone  with 
diamond  ;  and  at  Haddam,  on  Comicciituu  Uiver,  in  tlic 
United  States,  in  granite,  along  wiih  garnets,  beryl,  and 
tourmaline. 

It  is  found  in  the  island  of  Ceylon,  in  the  beds  of  ri« 
verst  along  with  sapphiroti  niUea  and  tourmalines. 

Usett.-—V\\\%  fine  j^cm  was  formerly  much  leas  prized 
than  it  is  at  present.  When  cut  and  polished,  it  is  not 
inferior  in  briliiaocy  and  beaotf  to  other  gems  of  iho 
aame  colour.  , 

Ganua  IV.  DIAMOND. 

Tcssalar.  Hardnen  SlO.  Sp.  gr.  =3.4—3.6. 
1.  OcTAHKDKAL  DiAitoMD»  JoMtMOK.— Oetacdriscber 

Demsnt,  Moht. 

Tessular.    Cleavage  octahedral. 

Jixtenul  CAarocfrr*.— Most  common  colours  of  the 
diamond  an  wbito  and  grey.  Besides  these  two  colourai 
it  occurs  blue,  red,  brown,  yoiloir,  and  greeiu  Occurs 
generally  crystalliaed  In  octabodrens,  <etnhedi«as, 
rhomboidal  dodecahaJrona,  and  in  various  twin  ci  )  hUls. 
Interoallyi  is  aUvays  splendent,  often  spcc.vilar  splen- 
dent, and  tlic  lustre  perfectly  adamaniinc.  ScMom 
GOmpletely  traoaparenti  more  generally  it  rather  in- 
cUnaa  to  sonutransparent ;  but  tbe  bhck  variety  is  near^ 
ly  opwino.  Rcfwctt  single. 

'Cmut^tm  Fmrtt.^U  said  to  be  neatly  pure  carbon. 

Gfognottic  Siiuaiion. — It  occnis  in  inibcildcd  strains 
and  crystals,  in  alluvi.il  soil,  santlstoni-,  a:u!,  it  is  said, 
in  secondary  trap-tocks. 

Gngrafihic  Situation.— It  occurs  in  Brazil,  Pct.iusula 
of  India,  and  the  island  of  Borneo. 

r*r«.— TKe  diamond,  on  account  of  the  splcndotir  of 
itB  lustre,  its  pecitliar  piay  of  colour,  its  hardness,  and, 
lastly,  its  rarity,  is  rotisidcred  as  tliC  niui'  jjiccsous  siil). 
stance  in  the  niincral  kinj^doni,  and  is  piu  ticuhily  valued 
by  jewellers.  'I'he  diamonds  piirt. hast-d  by  jcuiHcrs 
art  generally  in  grains,  or  crystals,  and  sometimes 
coarsely  polished.  Vide  Article  Diamoxo,  lor  a  full 
ICCOUDtof  various  sizes  of  tht  diamond. 

Oenl-^  V.  TOPAZ. 
Prismatic.  Axifrangible.  Hardness  ::;S.  Sp.  gr.  ~ 


1.  Pbisuatic  TovAit  Jbairean^Priamatlscber  To* 
pac,  Moht. 

Prismatic.    Pyramid  =141*  Ti  I01»        9Cfi  9Sf  t 

Prism  —124°  19'.    Cleavage  axifrangihic. 

This  species  contains  three  subspecies,  viz.  Common 
Top«h  ScborUtc^  and  Pbysalito  or  PjTopbyaalite. 

FlRBT  SCBSPKCIBS. 

t'oM^to^^  ToPAZ.    Topaz,  Werner. 

Ei  ternai  Characier». — Colours  yellow,  green,  blue, 
aurl  red.  Frequently  crystallized,  and  generally  in  prisma 
which  are  vanousty  bevelled  and  acummated.  Tbe  la- 
teral planes  of  tbe  crystals  are  kngitudinaliy  streaked  { 

but  ihe  acumiiKt'.iiiii;  and  bevelling  planes  are  smooth; 
the  terminal  plaiics  rough.  Externally  splendent;  iu- 
temally,  splendent  and  vitreous.  1  i  ure  small  and 
perfect  conchoidal.  .Alternates  from  iransparent  to  »c- 
mitransparent ;  and  refracts  double. 

Chtmkal  Olorarfcrti— Sasoo  toons  in  a  gentlo  bant 
becomes  white,  but  a  aitong  boat  deprives  it  of  lustra 
and  tran'pjrrrT-v  •  the  Brazilian,  on  the  contrary,  by 
exposure  to  a  lu^,h  temperature,  burns  rosc-rcd,  and  in 
a  still  liigbcr  violet-blue. 

Fhyicat  Character: — When  heated,  exhibits  at  on© 
extremity  positive,  and  at  the  other  negative  electricity. 
It  also  becomea  electrical  by  frictioni  and  retaiaa  tbis 
property  (or  «  coBiidcrablo  tine,  aometimoa-  aore ihu 
tweaty-four  lioura. 

AraiilUn  Topas. 
OMef.  Partt. — Alumina,  S8.3S 
•  SiHca,        .       .       34  01 

Fluoric  arid,  7.79— 100.18' 

BerztliuM,  Af  handlingar,  vol.  iv.  p.  336. 
Oeognottic  Sttuafion. — It  occurs  in  va  rious  prinltlv# 
rocks,  such  as  topaz-rock,  goMss,  and  clay-slate. 

Geogro/ihk  SUuuthn  —lt  occurs  in  large  crystals,  and 
rolled  masses,  in  an  alluvial  soil,  in  the  gtanite  and 
gneiss  districts  of  Mar  and  (Cairngorm,  in  t'.ic  upper 
parts  of  Aberdecnsliire  ;  and  in  veins,  aloiiij  with  tin- 
Stone,  in  clay-slate,  at  St.  Anne's,  in  Coinwjll ;  also  in 
St..Micbaers  MouiA,  and  at  Trcvaunance,  in  the  samo 
cotmty.   The  finest  lopaaoB  we  tboae  knioAju  BraaiL 

f7t»/— This  gem  ia  nracb  prised  faf  joarcltarai  and  i« 
consideced  as  one  of  tbt  more  beatttifiil  oraMMottl 
Stones. 

Sboovp  Sfrntrftona. 

Sriioiii  or  ScKOKL0U!>  TupAz,  yamrjuti  — Schor- 
lartiger  Bcriii,  or  Piknit,  Werner.    Pycnite,  Hauy. 

Sjftemat  Charaeterw.'—Colomt  yellow,  white,  an4 
grey.  Occuis  almost  alvrays  massive,  alao  in  parallel, 
thin,  and  ktraigbt  prismatic  distinct  cuncreiions,  which 
are  longitudinally  streaked,  and  crystallized  in  Ion;;  six- 
sided  prisms,  which  are  sometimes  truncated  on  the 
tsrffiinal  edges  and  angles,  and  arc  gcitci  ally  iipbodded. 
Externally  and  internally  its  lustre  bi  abioing,  approach- 
ing to  glistening,  and  is  resinous.  t^aCture  small  and 
inipcrfcct  cont  h'/uial,  or  fiiic-gi aiiicil  tuu  vcn.  More  or 
less  translucent  on  tbe  edges.  Brittle.  Uncommonly 
c.isily  fran^^ible. 

Getgmoatic  and  Get^grafihie  Suuationui>-'U  occuca  at 
Altenberg  in  Saxony,  in  a  rock  of  quaru'and  mica 
wbicb  forms  an  imbedded  mass,  included  In  porpbyvj^ 

TlHRD  SuBSPErlF'i 

PaarsALiTK,  or  pTRuyHVSALiTE,  Jametoti. — Pyrophy- 
lalitbf /fifiv«r.  Pbyaaltihi  mnur. 
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KxlermU  Charactrrt. — Colours  greenish-white 
Tiiouriiuiii-green.    Musuvc.    Occurs  in  coarsr-  gianular 
(ItMinci  concretion!.    Lustre  ol  the  cleavage  splendenti 
•ftlw  cratt  fracture  gtikiening  or  dull.   Fntctur*  vn- 
Men  or  concboid«L  Transluceat  on  tbe  cdtt«. 

Geogra/ikie  auuaOen^U  H  firand  tubeddtd  io  gn- 
nits  M  FiDbO)  near  FaUun,  ia  Sw«4nk 

Genus  VI.  EMERALD. 

Rhoinboi<jal.  Prismatic.  Cleavage  prismato-rhom- 
boidal,  prismatoidal ;  first  ftxifrangible.  Hardness  T  5, 
8.0.    Sp.  gr.  =3.6,  S.Q. 

1.  Prismatic  Kmkrald,  or  Euclask,  Jameton  

Eiiclas,  ll'irttrr.    Pi  isijittischer  Sntaragd,  ilfoA«. 

Prisfn  =133°  2ef.  Cleavage  pminatoldal«  in  tbe  di- 
milon  of  ibe  «Bnlter  dkgoMl.  lUtdaeudrS'  Sp. 

K/rtenuU  C^aracter»,—Co)onn,  white,  green,  and  blue. 
Cryslalliz(d  in  obiitjut  four-sided  prisms  variously  mo» 
dific-d  l}>  n  ut.ca'.i(>nt>,  and  hcvclmctits,  and  acuminations. 
liiiernaliy  splendent.  Fracture  small  conchoidal.  Alter- 
nates from  transparent  to  tMnslucent,  and  refracts  double. 

Chemkal.Ckarteten—Btfttra  tbe  blowpipe,  h  Bm 
iosea  it«  miUKpmmj,  *d  tben  melts  Into  »  vMie  eiift- 
wel.    .  •  ♦  • 

6bml<  An-/«.<— Silica,  3S 

Alumina,     .18  *  * 

•  ;     •  Gluclna,    .  U 

•  »  t  Ifomt  '  •      •  2- 

'  *  -     Laae»     .      .  34—100.  raugaeMn. 
Oetgno^  4m4i  Qtt§t*/Hk  ^ation^TbH  nfi  end 
betQttful  mtnei^l  occtiri  In  Peru  lod  Brasil, 

2.  HiioMuoicvL  EMK84^0y  J(a«c«oii.^Itbomtoed> 

risciier  Smaraj;d.  A/cA*. 

Di-ihoml)oid  —138'  3i';  90°.  Cleavage  most  dis* 
tinct  paraiiei  with  fhe  termiiial  plyiet  of  the  sis-uded 
prism,  less  distinct  in  the  direciioa  of  (he  lateral  ptandt 
ef  the  aufsided  pdenu  H^ptrdoeaa  :SJ.St  9.0  Sp.  gr. 

'    FnWT  f  VKWBOIM.  '   •  " 

* '  Pasovovs  EiisiAUk,  JlbawMn/— Schtnanigfd,  Wtmtr. 

External  CRaroc/frt.— Colour  emerald  f»rcen,  gene- 
rally  crystalliz'-d  in  equiangular  six-sided  |)risms.  La- 
teral planes  stnoolb ;  temiMl  pluies  rough.  Iniernally 
lufktre  iwemiediaie  between  ebinlbs  lodtapiaiKteM*  a«ul 
iritreoua.  Trtetare  small  end  ksDeribet  eoachaidel. 
Alternates  (mm  ti  jn&parcnt  to tmialoeenti  end  refficis 
double  in  a  moderate  degree.  *       "       *  . 

CteiH  Silica,       .       ,       mjt  • 

Aluminat      .  -  .  .10 
«     '  Glueing,   .      .  IS 

-  '  .     Oxide  o(  Cbronie,  3.9S 
Lime,"      :  '1.6 

•  »  Water,  .  2.0 — 100.35 

VavqutUny  Jour,  dcs  Mines,  N.  38,  p.  98. 

Geogncttie  Situatton^lt  occurs  in  drusy  cavities,  in 
veins  ill  clay-slate,  and  aleo  Imbedded  to  micaotatc  j  and 
loAe  in  the  sand  of  itien  end  other  •Itavlel  depeeiteik 
.  tJeografikk  SUmkuh^The  most  beaatiful  emefelda 
are  at  pres'enr  brought  from  Peru ;  and  others  of  less 
vafu'  ^iL  Tnintl  in  SalzbiiVK- 

Utc. —  It  is  rare  to  find  the  colour  of  this  gem  pure 
and  of  good  strength  ;  hence  such  spcciitieits  are  very 
Mgbly  valued,  and  ere  employed  iu  the  most  expensive 
Unde  «r  jeiralletx.  IlisnliiidiwiltotlMniliy}  aiid, 


when  of  good  colour,  is  &et  without  a  loii,  aud  upon  a 
bleck  grosBd,  like  brlllieiil  diemoode. 

Saoo»D  SvaanoiM. 
BMTtf  JiaN«t«i.*-Edier  Beril,  Wenur, 

External  Charaetert. — Colours  green,  blue,  and  yel- 
low. Occurs  massive,  and  this  variety  sometimes  ap- 
pears arranged  in  straight  and  thin  prismatic  disttnet 
concretions.  Often  crystallized  in  long  equiangular  alx* 
sided  prisms,  either  perfect,  or  truncated  on  the  lateral 
and  terauDal  edgea  or  angles,  also  sometime*  acuint- 
nated.  Lateral  pleoee  deeply  longitudinally  atreeked, 
but  the  terminal,  acuroinaiii  :  ,    r  il  -r  mealing  planes 


are  smooth.    Externally,  liisiu 


internally  shining,  which  sometimes  passu  w-.xo  tjlistcn- 
ing  and  splendent,  and  vitreous.    Fracture  small,  and 
more  or  less  perfect  conchoidal.   Commonlj  I 
rent,  end  refracta  doable,  but  ia  e  feeble  degree. 
C^.  Airiif.^ilie«,  69.$0 
AltmUie,  1400 
Ghicina,  u.oo 
. Oxide  of  Iron,  l.oo — 98.50 

Rote,  in  Rarsten's  Tatielleo. 
Getgnptfie  Situation. — It  occurs  in  .veins  that  traverse 
granite  and  gnelaa,  alao  imbedded  in  granite,  and  die* 
peraed*4hTotigh  altavial  eoil. 

Geo^afihic  Situation. — It  occurs  in  alluvial  soil  alon|r 
with  rock-crystal  and  topaz,  in  the  upper  parts  of  Aber- 
deenshire. In  Ireland,  imbedded  in  granite,  near  Lough 
Bray,  in  the  ceunljr  of  Wiciilow,  and  near  CFOoebaoe 
in  the  aane  conntjr. 

.  r«r«.— When  pure,  it  ia  cnt  into  rii^eMnet,  anal* 
etonee,  broocbea,  intaglioe,  and  neeUaeei,  tut  it  not  m 
>>>Slll7  falued  a*  emerald. 

^  GkntreVIMOLITE. 

Cleavage  rbomboldBl.  IIiiidBeae=7^0«-7.S.  Sp.  gr. 

1.  PniaitaTO-RHOMeoroAi.  Iolitb,  JSMwreofi.— .lolith 

and  Peliom,  IVemtr. 

'  Hhomboid  unknown.  Cleavage  in  the  direction  of  Ike 
latei  al  planes  of  the  regular  six-sided  prism. 
.  MsBtenal  Ctarmieni^  Cokwr  iateraiediaie  between 
tdolet-blue  and  blaekish-ldtie.  When  viewed  in  the  di- 
rection of  the  axis  of  the  crystals,  tl.c  t  <  L  .ur  is  dark, 
indigo-hluc ;  but  perpendicular  to  the  axis  uf  the  crys- 
tals, pale  hrowiilsh-)  ellow.  Occurs  maaaive,  diaKmi- 
Daled,and  rarely  crystallized  in  sis-aided  prlame. 

internally  shin^g,  and  the  lustre  vitreoae.  Praetqre 
imall-gnined uneven, and aometimea  conchoidal.  Trans- 
lecent  In  tfie  direction  of  the  axis  of  the  crystal,/«ud 
transparent  at  right  anglee  to  It.   Refivcts  double. 

CeMf. />ar(«#— Silica,  .  .  4S.6 

Alumina,  .  STS 

Magnesia,  .  9.t 

Potash,  l.o 

Oxide  of  [  I  r.li,  4.5 

■  — —  Maiiganeae,  a  trace  —^99^ 
Lt^loU  GmetlM. 

Geognotlic  and  Geografihic  .SiVuaffotM.— It  is  found  at 
Oriiarvi,  ntai  Abo  in  Finland  ;  at  fiodenmaiaioBavanai 
in  the  county  ol  SntikoTgi  and  in  other  paitaef  EnrDpn 
and  An»chca. 

Vt9*—\\  im  eiM»  pnBilMd^  and  voiii  ai  a  gciib 
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GnviVU.*.  QUARTZ. 
Rhomboidtl.  Cleavage  rhembaidal,  not  axUlnagible. 

Hardnes-crs.S— r.5.    Sp.  ||r^l.9^.7. 

I.  Uhomboidal  Quartz,  jB«i<#<w.—Quanz,  Winur. 
Rkomboedrischcr  Qaartz-  Mofu. 

Kbomtwidal.  Rbomboitf^re"  3*.  Cleavage  in  the 
direction  of  the  alicriMiie  planea  of  the  double  six-iided 
nrramidi  and  in  tli«  diraciioii  of  tbe  lateral  planea  of  ais- 
tided  prlam.   HaTdneassrr.Ob   Sp.  gr.=:9«5— 8.7, 

Ti  t  ;  pi  ic.  cositains  fourteen  »ub«peciaa,»in.  I*Ab0> 
tl.>ai,  2.  liuLk  Crystal,  3.  Aiilk  (juarta,  4.  ComnMin 
Quariz,  5.  Prase,  6.  Cal'a-eye,  7.  iron  Flint,  8.  Horn- 
atone,  9.  Flint;  bUie,  10.  Fiint»  II.  Cakedooy,  13.  Ue* 
iiotrope,  13.  Jasper,  14.  FkattioBet  •  Agato. 

FiBsT  Suaarmewa. 

AMSTsrar* 

/.'r:  ■  ■  f  f'jr  L,vr«. — Colour  violct-blue.  Occnra 
uiasiiivL-,  uud  Hi  plisinuticand  lamellar  concretions.  Most 
frce^ueni  ciysLiUizaUoti  is  the  acute  six-  pyramid; 
a  leas  fiequent  form  i&  ihc  bix-sided  prum  with  a  aix- 
ptaDad  aCttOtination.  Alternates  from  translucent  to 
iranaparant.  Internally  splendent,  or  ahiaiag,  and  lustra 
vitrenua.  Fracture  ceocnoldal. 

Gtogvn,!!-  Situation. — It  occurs  in  agate-balls  in 
oniyK'ialoul,  ^iccnstone,  and  porphyry,  and  in  vein*  in 
priiniiivf  and  secondary  racks. 

Oeografihic  Siiuaiwn. — In  veins  and  drusy  cavities  in 
secondary  greenstone  and  amygdaloid,  in  wm/  patta  of 
Scotland.  Kear  Cork  in  Ireland,  in  aaof  plaoea  en 
dua  coDtkMOta  of  Europe,  Asia,  Africa,  and  America. 

0!MV.»Tiia  most  hij^hly  valued  amcthy&ts  arc  those 
brought  from  the  contiucni  of  India,  and  the  Island  of 
Ceylon.  Tbe  next  in  esteem  are  the  Uraziiian.  When, 
tbe  colour  is  good,  it  is  cut  and  polished,  and  is  consi- 
dered a  gca  M  cooaideraUe  beatily. 

Sboovd  Strasrmoist. 

Rock  or  Moi.'nt.\in  Ckysi  m,  Jam.:;:-.':: .—  licv^Lry^- 
tal,  IVrmer. 

External  CAoract^*.— Colours  white,  brown,  yellow, 
and  red.  Geneially  occurs  in  crystals,  which  am  ssually 
ais*uded  priama  ncuaunatcd,  with  six  olaoes  set  on  the 
lateral  planes.   Eittemally  the  crystals  are  generally 

splendent  or  shinini;.  Ti  Trri  ,  s[i!rTi  Ict  t  .umI  vitreous. 
Fracture  almost  alwaji  cou^UuiUiil.  Generally 

transparent. 

Ckemkal  Character*. — It  is  completely  infu»iJ)le  i>e- 
fore  tbe  Uo»pipe. 

CtntKnoif  AM*.— Silica,  99|  . 

Trace  of  Ferruginous 

Alumina,  —100 
/?iifAo/r,  Gehlen's  Jouni.  1808,  p.  150. 

Cieognoatic  Stiuaiion. — Although  rock-crystui  occurs 
nioix  Ireciucnily.  and  in  more  numerous  Rco;;nos'.ic 
relations  than  amethyst,  yet  it  is  not  the  roost  common 
subtpeciea  of  quarts.  It  appeara  most  frequently,  and 
to  tbe  largaat  andnoat  traaapareot  crystals,  in  primitive 
rocks,  where  it  occurs  in  beds,  veini,  and  large  drusy 
cavities. 

Geogra/ihic  Stiuatiori. — Crystals  of  j^rcat  size  and 
l>eauty  are  fomui  iti  dilTctcnt  parts  of  Scotland;  the 
rock-crysula  of  the  Island  of  Arrao,  wliicb  occur  in 


drusy  cavities  in  granite,  arc  well  known  ;  but  the  larg- 
est mmI  most  valuable  are  Hound  in  the  district  of  Cairo^^ 
gOran,  In  the  upper  part  of  Aberdeenshire,  where  they 
neetur  in  granite,  or  iu  allunal  toU,  akog  with  bery  l  and 
topas.  On  the  Continent  of  Eort^  it  in  very  widely, 
and  often  abundaittly  c'.r  -ributwi^  and  tlM  asBW  in  tiso 

cast  in  Asia  and  .\Qicnca. 

Rock-crystal  it>  <  vk  ar:  1  pdialMd  aa  tft iiifecior 
kind  of  gem  or  onaoMOtal  stone. 

TBin»  StwaFieua. 

Rose  or  MiLB  Qvaaxi,  JSuMton^Milch  Q(Mrts« 

Werner, 

External  Cterae/<n«— Colours  rose-red  and  ndllc- 
wbtte.  Oacqra  onl^p  naaaive.  Intetnalljr  ahining,  aone* 

times  passinfc  to  splendent,  and  vitreona,  Inclining  to  re- 
sinous. Fracture  more  or  less  perfect  conchoidal.  More 
or  less  translucent.  The  oilicr  characters  arc  the  satiit. 
as  those  of  rock  crystal. 

Geognotttc  Sitmtum. — It  occurs  in  massesi  included 
in  beds  of  qiiarta  attbovdinate  to  granite  and  gnebai  mmI 
in  veins  of  manganffae  in  granite. 

GeogtmfiMe  t8liMMfl«i«— It  opcura  in  prinitiva  roekn 
in  Scotland,  Germany,  and  In  £iitope,«nd  lif  vaifofm  dis* 
tricts  in  Asia  and  America. 

Utf. — It  IS  employed  in  jovdiflfjr,  and  tlwlnrfcr 
masses  are  cut  into  vases.  '  • 

■  ■  . 
FoVMVK  SvaarMotBal 

CoMMow  CjnanTsf  «faaiMMt«>-Genebar  Qiiartg, 

H'frner. 

/■'.rtrrnal  CAarar/frt.— Colours  •white,  grey,  ycliow, 
brown,  red,  green,  blue,  and  blaclu  Occurs  nussive, 
diaaaniinated,  in  plataa,  atatactitiCireaiibriBtbotiTaidal, 
globular,  speculsr,  corroded,  vesicular,  ramose,  amor- 
phous, cellular,  and  with  iropressitms.  Internally  shio- 
ing,  viu  .  h  sometimes  borders  on  glistening,  and  some- 
times approaches  to  glimmering,  and  is  vitreous.  Frac- 
ture coarse  splintery,  and  concltuidal.  Generally  Iraqs- 
loceat.  The  other  characters  Mie  same  aa  those  of  rqck^ 
crjpatal.^ 

Geognotik  Situation. — It  ia  one  of  the  moit  abnndaitt 
minerals  in  nature,  and  appears  in  many  d'tfTerent  geog-- 
nostic  situ .nirins  1[  ciirs  in  primitive,  transition,  se- 
condary, alluvial,  and  volcanic  rocks,  and  either  as  a 
constituent  part  of  these  rdcks,  or  aeiociated  vith  them 
in  the  form  ofiieda  and  vefaia. 

"  0nfn0Jlir  9ltmtabn^t*9lbtmi^  in  at!  the  primi* . 
tive,  transition,  secondary,  and  alluvial  districts  of  Scot, 
land,  England,  and  Iicund;  is  abundantly  distributed 
throughout  the  coHtinents  4rf  .Europe,  Ana,  Afirldi,  and 
America.  ^      '       "  ' 

U»e», — It  is  employed  in  the  manulaclore  of  glass 
and  artifioial  genai  aJao  in  the  preparation  9f  anoalt, 
and  a«  an  IngMdiaot  In  porcelain  and  dillerem  kinda  of 
pottery.  The  rc«icu1ar  and  corroded  variety  forms  a 
most  excellent  millstone,  known  in  commerce  under  tbe 
nine  of  JhOv-ttme*  * 

Firra  SvnsMiein. 

PaAsn,  JEmrsen.— Prasem,  Werner. 

Colour  leck-green.  Generally  massive,  and  in  pris- 
matic and  grAnular  coocretiona.  Sometimea  cryainUix- 
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ed  aane  Ismt  m  cowmmi  quu:t*>  Surbce  of  the 
BWcratimii  foagb  aod  traaaveraely  atreakad.  Loatro 
aUDiofi  •ppMacbiiig  to  glistening,  and  reaiiwvknoaa. 
Fiwetw*  eencboidal,  passing  into  splintarjr.  TraM- 


stonc  porphyry,  in  stuped  jasper,  and  along  with  ciay^ 
stone  porphyry. 

Qtafr^Me  Sltuatkmf-^lt  is  fooad^aUiniK  with  cIm^ 
e  Pent  land  HUk  near  EdMNVfki  ^Vht'V 


O««gH0«tic  and  Geografihic  Situation*.— \X.  occurs  in 
primitive  rocks  in  Scotland,  Germany,  and  other  coun- 
OiM.   Tlwac  beds  are  prpbably  connected  with  primi- 


Oteay^-U  ia  Kioiclimaa  c«t       poliiMd  u  m 
bat  ii  Ml  Mflbly^aaMemtd. 

SllTR  SuBSPBClES. 


Cat's-btr,  JaMi«am.~Kataenauge|  Werner. 

External  CUnutera. — Prlnoipal  ealoiM  grey,  red, 
WUi  brown.  Kxhibits  a  bcaiilifal  opelesccnce,  particu- 
larly when  cut  in  a  convex  form.  MassiTe.  IntemaJW 
shining,  lustra  vitreo-resinoas.  Fracturti  eoMkoidif. 
TraoalBcatt,  or  translucent  an  dw  adgea. 

OasfnaaMr  •mud  OeografiMc  HlWwHsin.  It  OCOnw  im> 
bedded  ta  goeias  in  Ceylon. 

Ute:— It  is  generally  cut  into  rin^  aieeeat 

molt  advantageous  form  for  di3playio| 
is  tbe  oval,  with  a  convex  surtacc. 

Sbtb«th  Subspkcibs. 

Iroit-Flint,  /smmon.— Eisenkieael,  Werner. 

Mxtemal  CAaracf«r«.— Colours  brown  and  red.  Mas- 
•ive  and  crysuliised  like  common  quarts.  Uaoelhr  ia 
granular  distinct  coocradoos.  fistcpialiy  lualreaUnlo^ 
•pproachiog  to  gttttaaiag;  iatennlly  gliataaiiig,  and 

vitreo- resinous.   Fracture  coneboidaL  Opaque. 

Geegnottic  SUuathnf^lK  occurs  in  veins  of  ironstone, 
end  itl»<)  ill  trap-rorks. 

Geografihic  Situation. — In  rocks  near  Bristol ;  in  trsp- 
iie  over  white  limestone^  island  of  Batblin, 
'the  ooaat  of  Ireland;  and  ia  tmp>aeeka  seer 


stone  ia  tbe 
Saxony  and  Bohemia. 

Third Rrtd. — WooDaTOini,7ainMon.— Holstein,  ]icr. 

Exic-rnal  C/iaraclrrs. — Colours  grey,  red,  brown,  black, 
and  yellow.  Occur :>  in  rolled  pieces,  and  in  the  shape 
of  truoks,  brancliCh,  and  roots.  External  surface  im- 
evM  and  rough.  Imcmally  dull,  sometinips^ttlimwr* 
ite  and  glisteniagf-ascacding  aa  it  ia  more  «r iMltaClfet 
il&MMme  two  preceding  subspeeiea.  Cross  fraoMva 
ifj^Wct  cenchoidal;  the  loi 
■tery  and  fibrfjus.  (icncrally  t 
aometinics  tccbly  tmnslucent. 

Oengnottic  Siiuaiion.—U  is  imbedded  in  sandy 
ta^eUutnal  wtfi  i  and  it  is  saidalao  in  a  kind  of 


WtiaHf^Sim,  wd  Ljdko 


Ofgrm^hk  ahtcifMt— It  oeoaaa  at  Looh  Nesgh  in 
Ireland :  at  Cheroniis  and  QUberadetf  In  Upper  Saxony, 
aadiir«nf^erplaflaid>>  '  ^'  -  /  .^^  • 

Mtim 

FKtirrT-Si.ATB,  Jvne99H, 
Two  kiiMb»  via. 
Stone. 

Firtf  Kind.— JZotin OS  FLixTy-Sumyi 
meincr  Kicselchiefer,  Werner, 

External  CAaracfrr«.— Colours  grey,  red,  and  blaclu 
Often  traversed  by  quartz  veins.  Occurs  maasive,  Ia> 
temally  faiatly  glimmering,  almost  dull.  Preetnia  in 
flw  fteaft  4«qrt  aad  ia  tbe  aaMdt  eplintery.  Mere  or  less 
tranataoeot,  ud  peaaea  iMo  traauucent  on  the  edges. 

Geognoetie  Affusffon.— It  occurs  in  beds  and  imbedded 
masses  in  clay-alate  and  grey.wacke ;  and  in  roundish 
and  aagolar  maasea  in  sandstone. 

Oeegntfihie  Ar»a(ion.~It  occars  in  (Bfferent  parte  af 
tbe  great  tract  of  clay-aiate  and  grey-waskai  vUeb  as* 
taada  from  Sl  Abb'a  Head  to  Pert  Patrick  }  alao  la  tbb 


Eighth  Subspeoibs. 

HoBvaroMB,  yoJMMen.— 'Homstein,  Werner. 

There  are  three  kinds,  via.  Splintery  Homsione,  Coo- 
choidal  Homstone,  and  WoodaWNie. 

Jf'iral  Kind. — Splintert  HoRiiaTOiiE,yam««on.— Split- 
triger  Hornsleiti,  Werner. 

External  Glaracrfr*'— Coloura  grcji  red*  and  green. 
Bfaaaiva.  laianwily  doU.  Fraetuva  apOptary.  Mora 
or  leas  translucent  oa  tbe  edgea. 

Oecgnottic  S(fMlian.-^ccun  io  vdna  in  primitive 
rocks. 

Geografihic  Situation — It  occurs  io  primitive  districts 
in  Scotland  and  England,  and  in  various  qUKNara  aa.tba 
eontinealaef  EnropOt  Aaia,  aod  America. 


ovcsoiDAi.  Hoairareaa,  Jbrneaea^ 

Maschlicttit  Homateiit,  Werner. 

JRxtermal  Charaettr*. — Colours  grey,  white,  and  red. 
Massive.  Interiijliy  glimmeriij(»,  s<jmetime»  approach- 
ing to  glistening,  and  lustre  vitreous.  Fracture  con- 
ebotdal.  Translucenti  bttt  Hat  ki  a  low«r  degree  tban 
opiintery  boms' nne.  . 

Orofffoaffc  fllrt«aris«^-lt  occurs  b  oMtalli&roua  vaina 
and  agate  veins,  also,  io  imbeddtd  bonipttk  ki  pitch* 

^•u  XIII.  Pabt  li,        '  ^ 


aeeond  Kbid.-A»'mui*9innt 
stein,  Werner. 

Ex-temal  Character*. — Colour  grcyish-black,  which 
passes  into  velvet-black.  Occura  muaive.  Traversed 
by  quarts  vabn.  Inlanmllf  (Haimaring.  Fracture  ge- 
aanllf  even,  and  ^feaaekaa  aomelUaea  to  iat  coo- 
efcoMil.  Opaque. 

Otognottie  and  Geografihic  Situation*.— 1\  occurs  in 
mimitivc,  transition,  and  secondary  rocks  in  Scotland, 
England,  and  other  countries. 

^•e*<— This  mineni  ia  sometimea  uaad  as  a  touch- 
ateaa  for  aicaitiiBiBg  tbe  pmt^  ef  gtfM-aad  rilfan 

Tbwtr  Subspecies. 

Flint, /aaiMon.'—Feurstein,  Werner. 

Mxtenml  Glamerm.^— Cdoora  grey,  yellow,  brown, 
and  red.  Btsides  masuvc,  in  pistes,  in  ani^ular  grains 
and  pieces,  it  occurs  also  in  globular  and  elliptical  rolled 
pieces,  in  the  form  of  sand,  and  uibcroscand  perforated. 
Sometimes  occurs  in  lanicUar  concretions,  which  are 
ahkar  straight  or  cooceatrically  curved.  Internally  lustre 
glkMacrMg.  Fraeture^paritct  aad  large,  and  rather  flat 
oaacboidaL  Tranilacaat;  the  bbcUA  vaiiatiaa  ara 
IIBBilucent  on  tbe  i 
4  O 
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Conitilucnt  Part*. — Silica,  98. 

Lime,  .  .  0.50 
Alumina,  .  0.25 
Oxide  of  Iron,  .  0.S5 
Loss,  .         1.    — 100 

Vauquelirty  Joum.  dc  Mines,  n.  xxxiii.  p.  702. 
Gtognoitic  and    (ieografihic  5</ua<ion«.— Occurs  in 
primitive,  iranaition,  secondary,  and  alluvial  rocks  in 
most  countries  of  Europe 

The  principal  use  of  this  mineral  is  Cor  gun- 
flim»,  lor  which  purpose  ii  is  excellently  fitted,  on  ac- 
count of  its  hardness,  the  abundance  of  sparks  it  afTords 
with  steel,  and  the  sharp  fragments  it  gives  in  break- 
ing. 

Elbvsitk  Scbspeciks. 

Calck  DOifT,  Jtttneton.    Kalzedon,  Wentet^ 

Four  kinds,  viz.  Common  Calcedony,  Chryaoprasc, 
Plasma,  and  Carnelian. 

J-'irtt  A'md. — Common  CALc»uoNT,/ii»nfio;i.— Gemei- 
ner  R^ilzcdon,  Werner. 

External  Charucter*. — Colours  grey,  yellow,  brown, 
blue,  green,  and  black.  Occurs  in  lamellar,  and  also 
in  tii>rous  distinct  concretions.  Internally  dull;  the 
splintery  varieties  exhibit  a  faint  degree  of  lustre. 
Fracture  even,  which  sometimes  passes  into  imperfect 
cone hoidal,  and  splintery.  Generally  semi-transparent ; 
but  the  black  and  white  varieties  are  only  translucent. 

Geofnattic  Situation. — Occurs  in  primitive,  second- 
ary, and  alluvial  rocks,  in  balls,  kidneys,  angular  pieces, 
short  and  thick  beds,  veins,  and  rolled  pieces. 

Ueografihu  Situation. — It  is  frequent  in  most  of  the 
trap  uibiricis  iii  Scotland,  and  also  in  similar  tracts  oo 
the  continents  of  Europe,  Asia,  Africa,  and  America. 

U$et. — As  it  is  hard,  susceptible  of  a  fine  polish,  and 
exhibits  beautiful  colours,  and  considerable  transparen- 
cy, it  is  employed  as  an  article  of  jewellery. 

Second  Jluic^,-— Chhtsophass,  Jameton.  Krisopras, 
Werner. 

External  CAarar/fr«.— Characteristic  colour  apple- 
green,  and  greenish  grey.  Occurs  generally  massive, 
and  sometimes  in  plates.  Internally  dull,  seldom  glim- 
mering. Fracture  even.  Translucent,  inclining  to 
semi-transparent. 

Geognoilic  and  Gfogra/ihic  Sit uatioiu.— It  occurs  in 
plates,  and  cotempuraneous  veins,  in  primitive  serpen- 
tine in  Silesia. 

U»e». — It  is  considered  as  a  gem,  and  is  cut  into  ring- 
3toncs,  nrrklaces,  bracelets,  car-drops,  and  brooches. 

Third  A'inrf— Plasma,  Jameson.    Plasma,  H'^erner. 

External  Character*. — Colour  grass-green.  Inter- 
nally lustre  glistening,  inclining  to  glimmering.  Frac- 
ture imperfect,  and  rather  flat  conchoidal.  Translucent, 
inclinini;  to  scmi  transparent. 

Geognottic  and  GeografMc  Situation*. — It  occurs  in 
beds,  associutcd  with  conimon  calcedony.  Most  of  the 
specimens  in  cabinets  have  been  collected  among  the 
ruins  of  Rome. 

Ute. — It  was  considered  by  the  Romans  as  a  gem, 
and  was  cut  into  ornamcnis;  and  frequently  figurci 
wer«'  rii^raved  upon  it. 

Fourth  Kind — Carnelian, y<imr«on.  Carneol,  Wer- 
ner. 

External  Charaetert. — Colours  red,  brown,  yellow, 
grci'ti,  ami  »hj|.;.  Ol.  urs  massive,  and  in  fibrous  Ja- 
ineliar  concrctioua.     Fracture  perfect  conchoidal,  or 


splintery  in  the  reniforin  varieties.  Lustre  glisleoing, 
sometimes  passing  into  shining,  and  vitreous.  Cicneral- 
ly  semi-transparent ;  seldom  traniluceni. 

Geogno§iic  and  Geografthic  SUuationi. — It  frequently 
occurs  as  a  constituent  part  of  agaie,  and  in  general 
has  the  same  geognostic  situation  as  common  calcedony. 
The  secondary  trap-rocks,  so  abundant  in  Scotland,  often 
contain  carnelian,  cither  alone,  or  in  agate.  The  most 
beautiful  carnelians  arc  brought  to  this  country  from 
Arabia,  India,  Surinam,  Siberia,  and  Sardinia. 

Uit: — It  is  cut  into  seal-stones,  riug-sioncs,  brace- 
lets, necklaces,  brooches,  and  crosses  ^  and  figures  arc 
often  engraved  on  it.    "i  -  «*H«;^.*r 

Twelfth  Subspkoies.  » 

Heliotrope,  Jameton.    Heliotrop,  Werner. 

External  Character*. — Colour  green,  with  red  and 
yellow  spots.  Occurs  massive.  Internal  lustre  glisten- 
ing, ami  resinous.  1-raciure  conchoidal.  Generally 
translucent  on  the  edges  ;  some  varieties  translucent. 

Gcogno*tic  and  Geografthic  ^utttion*.r—li  is  found 
in  rocks  belonging  to  the  secondary  trap-formation,  in 
Siberia,  Tartary,  Iceland,  and  even  in  Scotland. 

Ute*. — It  is  cut  and  polisiied,  and  worn  aa  an  orna- 
mental stone. 

Thirteexth  Subspecies. 
Jasper. 

Five  kinds,  viz.  Egyptian  Jasper,  Striped  Jasper, 
Porcelain  Jasper,  Common  Jasper,  and  A;;.ite  J  >sper. 

Fir*t  Kind. — Egyptiait  Jasper,  yameaon.— lirauner 
Egyptischer  Jaspis,  Werner. 

External  Character*. — Colours  brown,  yellow,  and 
grey,  frequently  disposed  in  concentric  stripes,  alternat- 
ing with  black  stripes.  In  the  brown  colour  there  some- 
times occur  black  spots,  and  similar  coloured  dendritic 
dclioeaiions.  Internally  partly  glisleoing,  partly  glim- 
mering. Fiacture  conchoidal.  V^cry  feebly  translucent 
en  the  edges,  or  almost  opaque. 

Geognottic  and  Geografthic  Situation*. — It  occurs  loose 
in  the  sands  of  the  desert,  and  in  conglomerate  rocks 
in  Egypt. 

Uaea.—\\  is  cut  and  worn  as  an  ornamental  stone. 
Second  Kind — Stkipkd  Jasper,  Jameton.  Band  Jas- 
pis, jyerner. 

External  Character*. — Colours  grey,  green,  yellow, 
and  red,  and  seldom  blue.  There  are  always  several 
colours  together,  and  these  are  arranged  in  striped 
and  flamed,  and  sometimes  in  spotted  delineations.  Oc- 
curs massive.  Internally  dull.  Fracture  conchoidal. 
Opaque,  or  very  feebly  translucent  on  the  edges. 

Geogno*tit  and  Geografi/ilc  Situation* — It  occurs  in 
sccoiHlary  clay-porphyry  in  the  Peniland  Hills  near 
Edinburgh ;  but  the  most  beautiful  varieties  are  found 
in  Siberia. 

— This  mineral  receives  an  excellent  polish,  and 
hence  is  used  like  agate  for  ornamental  purpoiics. 

Third  Kind  — Fokcklain-Jaspeu.  Jameton.  Porrcl- 
lan  Jaspis,  Werner. 

External  Character*. — Colours  grey,  blue,  yellow, 
and  seldom  black  and  red.  Occurs  most  commonly 
ma;>sivi-,  mid  is  frequently  cracked  in  all  directions. 
Inicrnnlly  glistening,  sometimes  ajiproaching  to  shining, 
sometimes  to  glimmering,  and  even  to  dull ;  and  the 
lustre  vitreo- resinous.    Fracture  conchoidal.  Opaque. 

Geognottic  and   Geografihic   Situatlont. — It  occurs 
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•Yong  wHh  pseudo-volcanic  rocks  in  Fifeshire^  near 
Dudley  in  Wsrwickshire  ;  ttA  immuf  Ollwr  |NlHS  «f 
£urope  and  America. 

fbmrt*  JOmd*  *iC»iMio»  JMrBiit  Jimutam.  OaawliMsr 
laapbt  IFcTMar.  < 

rSattnut  Glaraefm.— Celburs  red,  browiit  and  bhek. 
Occura  mahsive.  Imcmiiily  varies  from  shining  to 
dull ;  and  lustre  reainons-vitrcous.  Fracture  of  some 
varieties  is  more  or  leas  perfect  and  flat  concboidal,  and 
those  have  a  ahining  or  glistening  lustre ;  in  others  it 
is  even,  with  a  glimaaering  lustre,  or  fine  earthy  and 
dall.  Qpaqac,  or  wf%  fti^jr  traMlucent  aa  tbe  edgia. 

GtfafNMiir  md  iki^fntfMe  JtUmiUm'^lx  •eetn*  in 
veiM  aod  ia^dUed  maasea  in'primiiire,  tranahion,  and 
secondary  rocks  In  Scotlaod,  England  atid  Ireland.  It 
is  not  iinireqiient  on  tbe  coMiaenu  of  Eanpei  Adai 
Africa,  and  America. 

Utei. — When  it  occurs  in  sufficieiitif  la?g;e  masses, 
U  i»  cut  into  vartoua  ornamenul  artideai  aa  vaaaa*  iduff- 
boxea.  ringaiohea,  &c. 

jyM  XiHd^AoA'n-SAnKmt  Jemtttm.  Ag;at-Ja«piai 
Wemer, 

Ericrnal  Chararim  . — Colours  white,  yellow,  and  red. 
Several  colours  generally  occur  together,  and  these  are 
arranged  cither  in  clouded,  flamed,  or  striped  delhiea- 
tioas ;  of  theae  tbe  striped  are  cither  diaposedla  a  cir- 
cular naanoe^  or  fortification<wiae.  Oecora  maaaive. 
Fraquenilf  oecara  in  dtatinet  coacretiooa,  which  are 
ehher  foniflcatlon-wtie  beoti  or  coocentric  lamellar. 
1 1  .t  e  rn  411  y  <i  u  1 1 .   F  t  acturo  aniall  end  flat  coBcbaidal,  ap- 

pro.tchintj  to  even. 

Grogrtotlic  Situation — Occurs  principally  in  layers, 
in  agate-hails,  in  amygdaloid;  likewise  in  agate-balls 
and  veins  in  porphyry. 

Geographic  ArwuiDJiw— Occura  Id  the  asatea  of  the 
noddle  diaitfet'eT  Scotlaadj  fcc. 

FoVHTaMtK  SoMfMua. 

FLOAT'aToiis.  or  SFOirafVOttM  Qoabts,  Jaauam^^ 

Scbwimmstein,  IFemer.    Quartz  neciique,  Uauy. 

External  C/utraetcr*^Co\oun  white  and  grey.  Oc- 
curs ill  porous,  naaahW)  and  tuberose  forms.  Inter- 
nallj  dull.  Fracture  eaatia  earthy.  FedUj  tvanaltt* 
eent  en  the'edgea.  Soft,  bat  ha  partlelaa  are  aa  bard 
aa  quartz. 

Geognotrte  and  Geographic  £i/uartoaaiM>It  occurs  in- 
crosting  flint,  or  in  imbedded  masaea  in  S  aacoodaij 
tinaaatooe,  at  St.  Oueo,  near  Paris. 

Ar.ATE,  Jameton. 

Agaie  is  iiut,  as  some  mineralogists  maintain,  a  simple 
mineral,  but  is  cjinpost  d  of  various  kinds  of  the  quarts 
family,  intimately  joined  togetber*  and  tbe  whole  m%ss 
Sa  ao  compact  and  bard,  tbat  H  reeaivea  d  high  polish. 
Agate  ia  priocipally  composed  of  cal^edony,  with  flint, 
liOffliatOQe,  camelian,  jasper,  cacholong,  amethyst,  and 
quartz.  Of  these  minerals,  somciimcs  only  two,  in  oihcr 
instances  more  than  three,  occur  in  the  satpe  agate ;  aud 
fbcae  an  either  aaaaaifa,  dlaaeaalaated,  ern  l^eia. 

II.  iNnivisiBLK  or  Unclkataiw  QvAKTl^  JilMirtM. 

Umheilbarcr  Quartz,  Mokt. 

This  species  containa  eight  anbapccieat  via.  1.  Quart* 
xy  Sinter,  S.  HyaIHe,  S.  Opal,  4.  MmOlh^  §.  Obai> 
diaiii  6.  Piichataoei  7.  Pearlaioiw»  S.  Ponrice. 


FiusT  SoBSPMima. 
QoABTST  or  SitioKOii  or  Pbabi.  Stirraa, 

Jameton     K.trsi'Uiiiter,  W  tnt-r. 

Ttiis  is  the  siliceous  incrukiation  met  with  around 
hot  ap^ga  ia  Icelaadi  and  oiber  volcatik  coontiiea. 

-  Sbconb  Svaataeisa. 

Hyalite.  Jamta'.n.    Hyalitb,  Wemer. 

Jixtemal  CAarac/«r«.— Colours  white,  grey  and  greea. 
OenemU*  raniform>  botrjroidal,  and  aometimcs  atalacti* 
lict  aad  n  eruataii  Internally  shining  and  aplendaoft  $ 
and  luatra  vkraoaa,  slightly  iDclinii^  to  i^naa^  Fiac* 
ture  concboidal.  Tranahicao^appfairbiBg  I*  aanaiUaM- 
parent. 

Geognottic  and  Geografihit  Situaiiong. — It  has  been 
hitherto  found  principelly  near  Frankibrt,  on  tbe  Mayoe, 
where  it  occura  In  fiaanraa  in  waicnlar  biiaalt  and  b«ial> 
tic  graenalfwau 

Tbibo  SuBsrsoiBa. 

OrAi,  Jiametm.   Opal,  ir«r»«r. 

Tiiis  subspecies  13  divided  into  seven  kinds,  vi«. 
Freiious  Opal,  Common  Opal,  Fire  Opal*  Motber-o^ 
Pearl  Opal  ut  Caclwlong,  Seml-Opaii  JaapeiwOpal,  and 
Wood-Opal. 

Fini  ibur.-.PBBeiovB  Oval,  Jtmem,  Ediar  OpaL 
mmer. 

External  Charactert — Most  common  colour  niilk- 
wiute,  which  at  the  same  time  displays  a  fine  play  of 
beaulilul  colours.  Occurs  massive,  and  disseminated* 
lull  rni«lly  spleinlent,  and  vitreous.  Fracture  ceodMlt 
da).    Brittle.   UncomoMoly  eaail;  (rugiblA 

C>B««.  Am^—iSilica,      ...  90 

Water,  10 — 100 
Opal  of  Czscherwenitza,  according  to  Klafiroth. 

Oeagnotiic  and  Geografihtc  Situatian».-^lt  occurs  in 
aaiall  veins  in  clay-porphyry,  generally  accompanied 
with  semi-opal;  in  Iian^»j,and  some  other  couatrlea. 

Utet — Few  gaaaa  are  more  beautiful  than  the  enaL 
The  elegant  piay  of  tbe  ricbeat,  pureat,  md  moat  bean> 
tifol  colours  have  procured  f  >r  it  a  high  rank  among 
the  precioui  atones.  It  ia  woikv^d  into  ringstones,  neck- 
laces. ear-ilrf>ps.  and  other  ornaments. 

Second  Kind — Common  Ocal,  Jameton.  Gemeiner 
Opal,  Werner 

JSiaemal  Charattert — Coloura  wbit^  gr^j  ynllov, 

re^  and  green.  Occurs  maaaive,  and  diaaearinated.  fn> 

teraattf  tplandent,  paaaing  into  shining ;  and  vitreous. 

Fmetnra  concboidal.  Moat  commonly  semi-transparent. 

-        «...  ^  Telkobeaia. 

CMMf.  Ait«.^inca,         ,  93.50 

Oxide  of  irOUi         .  1  0 

Water,       .       .       .  5.O — 99.50 

Geogmmlk  and  GeografiMc  tltuadvtu^lt  occura  in 

veins,  along  with  precious  opal,  in  6laf*pofpbyrV|t  in 

Hungary  and  other  count riea. 

SnMrdZinA— PiBB  Opal.  /ew«aan.~Feur  Opal,Jrar«r. 

•  External  GlonBC/^t.— Pi incipal  colour  hyaciiitli-rcd, 

which  pjssea  through  honey-yt-llow  into  wine  yellow; 

and  upon  lighter  places  shews  a  carmiiic-rtd  and  sp- 

plc-green  iridescence.    In  its  interior,  dendritic  deli* 

neations  are  aometimea  to  be  obacrved.  lotemalfr 

Bpleodeat,  and  luatM  vitraona.  Oceara  ki  lanidburdia* 

tinct  coocradons.  Fracture  ffmrholdal.  Cemplaie|r 

iraospaient. 

Qngmntkmd  Qtegra/Mc  SUmuiotu^t  baa  hither- 
«  D  8 


Digitized  by  Google 


$80 


to  been  found  only  in  Agaeric«i  «t  Zimapan  in  Mexicot 
vlicK  it  vat  £rM  obierved  hy  SoDncnachiiiid  sod  Ham* 
boldf  inibedded  in  porphyry. 

Fourth  Kind. — Motiier-of-Pkarl  Opal,  or  CaobO* 
LOMG,  Jameson.    Pcrltnutter  Opal,  Kar»ten. 

External  CAomc/rrt.— Colour  millL  white,  and  some- 
times dendritic.  Occur*  massive,  and  disaemin^icd. 
Esterailly  dull ;  internally  alternates  from  dall  to  glis- 
(wno^  and  •iitoioKi  and  pearly.  Ocoun  in  gnHNtlw  dls- 
tiBCtcoBcretiona.  Ffctw  Art  caochoKil,  Inn  hoooBiw 
earthy  on  tlic  :irituii  rtf  the  atmosphere.  Opaque. 

Ge^lfnutiic  utid  Geografthle  SUuationt.- — Ii  occurs, 
along  Willi  calccdony,  in  trap  rocks  in  (hi;  isljiid  of  Ice- 
land i  in  the  Ftirue  iislands  ;  also  in  Greenland  ;  and  in 
BucKutia, 

^th  JM^— SsMi-OrAi^  Jtmtavt.  Haib^paL  Wer. 
ibrMtiM/  danirrcrt.— Moit  eommim  cohnr*  white, 

grtf,  aTiH  !)rr?«';i„  Occurs  not  only  massive  n;ir1  di^se- 
min.ttcd,  but  als<j  tuberose,  small  renifurm,  ^diaL  uo- 
tryoidal,  and  stalactiiic.  Externally  ^li<iicnin(^ ;  inter- 
nally, generally  glistening.  Fracture  conchoidal.  More 
or  less  translucent,  and  fometimet  pasiet  to  tnuwliiceat 
on  the  adgei. 

Geefiu§tte  mti  Qttgra/UUe  SUmtluu.  It  ocenia  in 
porj>n>ry  and  amygdtfoidi lo  Scotlaodi  Icelandi  Ftnc^ 

(Icnn.iny,  5<c. 

Sixth  Kind. — Ja^pkr-Opal,  or  FmmMvamm-OpjkXt 
Jameton.    Opal-Jaspis,  li'emer. 

ETienai  CUmmtierg. — Colours  red,  yellowi  and  gt«7« 
Occurs  maaaite.  ImeroaUy  luatre  aUDbid  appiMcb* 
ing  lu  splendent*  end  iniennediete  between  vltfeoua  and 
resinous.  Fracture  perfect  conchoidal,  and  somriimes 
rather  flat  conchotdal.  Opaque,  and  sometimes  focbly 
translucent  on  the  edf;es. 

Geognonic  and  Geografihic  S{tuation$.-^\t  is  found 
IQ  taffe  and  small  pieces  in  porphyry,  near  Tclko- 
laiifa  and  Tokay  is  Uangwyi  and  in  otker  parte  of 
Europe. 

Serenih  JRndliwhWooD-OML)  /enfiM.— Uols-Optli 

Jfcrfennrf  CUmveten.  -  Occurs  most  comtnonly  wititct 
gr^t  ar  browot  and  aomatioiea  alao  black.  Oceurt  in 
plecea  which  have  the  abape  of  branches  and  sicmi. 

Internally  lustre  shining,  end  sometimes  sp!c:i('cnt, 
glistening,  or  glimmering.  Cross  fracture  conchoidal ; 
the  longitudinal  fracture  sometimes  modified  by  the 
remaining  (ibruu^  woody  texture.  More  or  less  trans* 
lueanti  sometimes  only  translucent  on  the  edges. 

Oe«gm»$tle  ami  OecgrmfiUe  Sttuationt. — It  i«  found  in 
alluvial  land  atZattraviain  Hungary;  and  is  aald  to 

occur  in  secondary  tr  ip  rai  ks  in  Transjl vaniu. 

{/«<■«.— >It  is  cut  luio  (>Iates,  and  is  then  nscd  for  anuff- 
boseai  and  other  omameiital  artielaa. 

FoVRTK  SoMnetBa. 

MEKitiTE,  Jametcn. 

jPirtt  Sind, — Bkowk  MKiru.iTB,  Jaatetom.  Brauoer 
McoMite,  B^f^tm. 

External  Characteri. — Colour  chesnut-brown.  On 
the  &urf<tcc  suiuctiuivs  of  u  bluish  colour.  Occurs  alwaya 
tubirosc.  External  surface  rough  and  dull ;  internally 
flintly  glistcaingt  and  lustre  intermediate  between  reain- 
ous  and  vitreoaa.  Fnetvre  verjr  flat  conehflldaU  Trasa- 
iBcenl  on  the  edgea. 


Cnuf.  AB«»<^ilica,  .....      85. s 
Alumina,     ....  1.0 

Lime,  0.S 

Oxide  of  Iron,  O.S 
Water,  and  Carbonaceoua  Matter,  1 1.0 

KlafirstA,  Qeit.  b.  ii.  s.  169.  98.5 
Geognottic  amd  Geographic  Situation*, — It  has  hitherto 
been  loaad  onto  at  MenU  Moola«i,  near  Faiia,  vhcM  it 
aeowa  ladiedd«d  In  adhasiee4lat«»  fa  tto  aimoBMUMr 
aafllBt-ia  in  chalk. 

Fifth  Sobspscibs. 

Obbidiam,  Jamenn.   Obsidian,  H'emer, 

TliiH  sab»pecic»  is  divided  into  two  kindSf  TlBOi* 
lucent  Uustdiait.    Transparent  Obsidian. 

Fir»t  Kind. — Tramsluokmt  OaaioiAa,  Jametam^ 
Ourchacheincnder  Obiidian«  U^ghmmt. 

Exiermtl  Ckawttn^Gohan  blacki  grey,  and  green. 
Occurs  massive.  Internally  splendent,  seldom  shiuingi 
and  lustre  vitreous.  Fracture  coivchoidaL  Alteroatca 
from  translucent  to  trausluce  i-  gh  o.r  cign,  Vofff 
briitlc.    Easily  frangible.    Streak  erey. 

Chemical  CAarac-/<r#.— The  black  obaifiian  of  Ice- 
land, according  to  Da  Camarai  on  charcoait  before  the 
blowpipd  oMlit  into  a  pale  aab^gray ,  imparfcetf  TcalcttlBr 
gkia. 

Onwi*.  Ar/e.— -Silica,  ....  72.0 
Alumina,  ....  13.5 
N.ktroQ  and  Petaaiip  .  lOO 
Linei  ....  0.0 
Oiide  of  Iran  and  Mangaiieac»  SiO 

Oeognottk  ArMflon.— This  mineral  occurs  in  beda« 
and  imbedded  masses  and  veiiK,  in  poiphyry,  and  in  va- 
rious secondary  trap  rocks. 

Geografihit  Siiuation.—  h  otcurs  in  various  parts  of 
Europe,  Asia,  Africa,  and  America. 

VlMtr^i  is  cut  into  omsmeatal  articles  of  dilfcr— t 
kinds. 

Second  JDiu/.— Trakspabbht  OitsiDUB,  Jkmtami  < 
Ourchsichttger  Obsidian,  H^mann. 

External  Character ». — Colours  blue,  brown,  and  white. 
Internally  splendent  and  vitreous.  Fracture  concliotdal. 
Perfectly  transparent. 

Geagaa^  end  Qi<^rtMk  £ifaa<fnM.^It  eccnr*  iai> 
bedded  in  pearlaione>porphyr]r,  at  If In  Sibeito. . 

SiBTB  SvaaMeiBB. 

PrrcnsTONK.  Jameton. — Pichstcin,  Wrrnrr. 

External  Character*. — Colours  green,  grey,  blue,  yel» 
lov,  brown,  and  black.  Occurs  massive.  Internal^ 
abiningt  and  glistening  t  luatre  vitteo-reainous.  Feebly 
translucent  on  the  edges.  Fracture  conchoids!,  coarse- 
grained  uneven,  and  coarse  splintery. 

Contlit.  I'artt. — Silica,  73;  Alumina,  14.50}  LimOy 
1.0;  Oxide  of  iron,  1. 00;  Oxide  of  (nan^;.iiicsa^  0.10  { 
Natron,  1  75  j  Water,  8  50=99  %$,  Kla/iratA. 

Geognottic  and  GejgrafiMe  Suuttttmu. — It  OCCUm  In 
primitive,  transition,  and  secoadary  racitay  Ib  9cottaaid> 
IrelBBdi  Saxony,  &c. 

Sbvxhtb  SuaatBciBa. 

Pbam*'Sti»»%  AsMfleib  P«rlaiai%  f¥!tmer» 
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Eietenrnt  CkKmtttrtj-4Mvam  grejr,  black,  and  red. 

Orcar;  inastivet  disBeminated ;  alao  in  roundish  erami- 
la  r  ..n(t  curved  laiiMUar  coocretioos.  Lustre  abiniog  and 
P'larly  TranslucaaitM  the«4|g«^  ttMfHNlMMll.  Vwy 
easily  frangiUe. 

Corutu.  Pm§f~SXnttn.;  Alumina,  13.0;  Oxide 
of  ireo  aad  laB^wwM,  IjOi  Potaah,  S.Q|  Linet  iJii 
KMTon,  0.7 ;  Water.  4=:!0O.S,  rmt^On. 

por|^j|^|^  Hungary,  bpaiti,  North  of  Ireland)  Icelatid, 

EiOHTH  Subspecies. 

PimicB,  Jameton,    Bimttiein,  If 'enter. 

Extfrnal  Charaetert.—VAtXoun  while  and  grey.  Oc- 
curs vesicular ;  vesicles  much  elongated|  and  comaia 
capillary  fibres.  Iniemalljr  gliitealny  or  gUmneiii^ 
ud  pearly.  Principal  fracUin  caned  end  penUal 
flbMNis ;  mm  fraetQfe  imefeih  More  or  leat  traaalii* 
cent  on  the  ed(;es.  Very  brittle,  and  easily  frangible. 

Cnwrir.  i>ar/« -Silica,  77.50;  Alumina,  17.50;  Na> 
troo  and  Potash,  S^j  Iran  iHtb  MtRgeMMi  IJTSiS 
99.75,  Klafiroth, 

Geognottle  and  Oeegntfthie  Siiuathfu.~-Occ\in  along 
wiib  ratiout  porpbyrke  and  obaidieiMt  in  the  Liperi 
iaiande,  md  oUier  qvertera. 

Uk; — Is  used  for  polishing  glass  and  soft  stones  ; 
also  bjr  parchmenl-roakers,  curriers,  and  hat- makers, 
and  hence  forms  a  considerable  article  of  trade,  and  is 
exported  from  the  Lipari  islands  in  great  quantities  to 
the  different  countries  of  Europe. 

OA*frvaiio««.->Otiaidianf  pitchatene,  pearbtone,  and 
pumice,  ought  to  (orm  n  eeparale  groop  In  the  tpeclee 
of  the  Genus  Quartz. 

GiNUS  Vill.    AXINITE,  Jameion. 

Prismatic.   Perlett  vitreous  lustre.  HardQcsa=6.5 

—  TO,     Siitcl."!,  rrjvity~3.0— -3.3. 

1.  Prism ATio  AxtHiTB.,  Jameson  Prismatischer  Ax- 

init,  AfoA*.— riiunicrstein,  H'rrncr. 

Pyremid  unknown.   Cleavage  prismatic^lOP,  SO''. 

Xxttmat  Ciantetert — Colours  clove-brown,  plumb- 
blue,  grey,  and  black.  SeMooi  HUtasive,  raoit  frequent- 
ly  CTystaUiMd  in  very  oblique  four.sided  prisms.  Mas- 
aive  trarieties  occur  in  carved  lamellar  distinct  concre- 
tions. Externally,  lustre  splendent  ;  inicrnaUy,  alter- 
Hales  from  (glistening  to  shining,  and  is  vitrcuus,  slightly 
inclining  to  resinoui.  Fracture  &ne-gcained»  uneven,  or 
eoochoidal.  Alt^iwtes  from  porfeettf  traaqmreat  to 
feeblf  trtnelueeuu 

aemM  GlanM»<f*.-<e«sily  fiisiMo  wlib  obuUitioo 

into  a  boulc-grevn  glass,  which  bf  rillllllHIH  0  Of  thO 
beat  becomes  nearly  bUck. 

Gmelit.  Arfcw— Silica,  .      .      .  50.50 
Alumina,     .  >  . 

Lime,  .      .      .  tT. 

Osidt  of  Iron,  9  so 

ti  Manganese,  5.35 

Fwaabt  o.i5— 98.so 

Ktaftroth,  t.  v.  p.  S8. 
Geognottie  Si/uarton.— Occurs  in  primitive  mountains, 
io  rock*  of  gneiss»  oucii-elato,  eiay-atolOt  end  bomblende- 
nck,  Mid  i»  feond  io  Cornwall,  and  in  variotu  diatricia 

on  tte  continent  of  Europe. 

Gemos  IX  CHRYSOLITE. 
Prismatic  vitreous  lustre.  Hanlocsa^6.5— 7.0.  Sp. 


!•  PnuMATio  CiinTSOLiTKi  Jameton. — i'l  i&uiaiischer 
Kriaoiith,  AfoA«.— Pendoi,  /favy. 

Prisma  131°  48'.  Cteevago  perfact«  in  the  direction 
of  the  shorter  diagookl,  and  lata  ao  ia  dnaetieii  of  tba 
toager  diagonal. 

Taw  aabepaclae,  vb.  Cluyaolita  aad  OttvlM. 

FkEOT  SvBusoiaa. 

CHnvsoLiTE,  JbaMeMd-«4LiiaalMh|  Wmmt, 

Erieriul  CAaractert.'-Coloat  green.  Occurs  in -n- 
gular  piecea,  roundish  pieces,  and  often  crystallized  in 
lour  and  six-sided  prisms,  variously  acuminated, and  be- 
Tclled,  and  truncated  on  the  lateral  edges.  Intemallv, 
lustre  splendent  and  vitreous.  FtaClttTa  WHiChwIdal. 
Tranapareoit  *^  re&acta  deobie. 
OMfUTt  #^af«fe<»8iUea,  -  39/10 
Magnesia,  .  43  50 

Iron,  .       .       .  19.00 — 101.50 
lOaftroth  Beit.  b.  i.  s.  llo. 
GeognotHe  md  GngnifiMe  SUtutiotu^U  found  in 
alluvial  ioil  in  Upper  Egyp^  and  od  ahoiea  oTtha  Rod 
Sea. 

Utew^thtm  and  polialiad,aiidniadalaloiiaek1acaa» 
balr'otDaaiaotai  aad  fing-etonea. 

SsoowD  Subspecies. 
Olivins,  /affi««on.— Olivin,  lirmcr. 

JSxtemal  G^mracler: — Colours  olive-green  and  yellow. 

Occurs  massive,  in  ^;i  ,iir  s,  and  in  roundish  pieces.— 
When  crystalli2ed,  which  is  rarely  the  case,  it  is  io  the 
form  of  rectangular  four-sided  prisms,  which  are  alwaya 
imbedded.  Massive  varieties  occur  in  small  and  angulo- 
granular  concretions.  Internally,  luttre  ahining  and 
gliitcfdngi  and  vitreo- resinous.  Fracture  small-grained 
aneven,  aonietlnMa  passing  into  imperfect  amall  con* 
choidal.    Tranilocenti  pataiag  failo  aanMranapanaili 

seldom  transparent. 

Geogncstic  and  Geogra/ifiic  Siitmtiotu.^'lt  occura  im«  • 
bedded  in  basalt,  greenstone,  porphyry  and  iavat  geae- 
rally  accompanied  with  aagitct  in  Scotland,  Garmaqf, 
Itaiji  and  othar  comftriai. 

Gbmvs  X;  TOURMALINE. 

One  axis.   Rhonboidhl.   HaidneMe:7.0i-^.S.  Sp. 
gr.=3.0— >3.3. 
Thia  ^ua  oootatoa  ooo  speeiaa,  via.  Rbomboidal 

fourmalme. 

L  Rhomboioax  TouaMAUiiB.— — Khomboedriaober 
Tonaalin^  iUSiAt. 

Ri'imibnlrla?.  R  homhoid^t 33*  26'.  Cleavage  rbom- 
boidul,  and  m  dircctiun  of  sides  of  a  six-sided  prism. 

h  is  divided  lata  two  s«bapecie«»via.  ToormliM  and 
Schorl. 

FiacT  SuaapBoiBa. 
Tooait4tum,JSMie«eia^T«nMliBf  Weraer, 

Exlcmal  Charaeier$. — I's  prlncijjal  colours  arc  green, 
brown,  red,  blue,  yellow,  and  whiit.  Occurs  very 
seldom  massive,  or  in  prismatic  concretions ;  scarcely 
aver  diiaeminaied  ;  oftener  in  rolled  pieces ;  but  moat 
frequentlf  cryaMllized  in  three,  four,  six,  and  ^oa* 
stdt'd  prisms,  varioasif  accomiiuiied.  The  lateral  planes 
are  generally  cylindrical  eaavex,  and  deeply  longitadi- 
MUf  etroakads  tba  acaadnaiiaf  planaa  are  aottlj 
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I  ikbiags  etimct  tho  phmtt  on  mm  es> 
tremiij  «r«  «moollH  b«t  «o  the  odwr  nmsb.  InienwUjr, 
lustre  splendent  and  «hreoas.   Pnetare  nearly  perfect, 

and  small  conciioidal.  Alternates  fromne-dily  opa'jucto 
complcicly  iraiisparent.  Refracts  double  in  u  [iiiddling 
degree.  When  viewed  pcrpcndicuUr  tu  ilic  axis  of  the 
crjsuli  it  is  more  or  let*  iranapucM,  but  in  ib«  directkm 
of  the  asit,  even  when  the  l«Dgib  of  tlie  prim  b  Itm 
than  the  thieknoMi  U  it  opaqoo. 

Fhytieal  Ctamerrra^Bf  ftktioDt  it  nhibits  mna  4f 
ritrcous  clcctricily  ;  by  heaiinc,  vitn  ous  ilccttictty  «t 
one  extremity,  and  resinous  ck-ciricity  at  Uic  other. 

Chemical  Charactrra. — Before  the  blowpipe  ii  nielts 
inlu  a  Krejittaowhile  vesicular  enaiuel ;  but  the  rcd-to- 
loHred  Siborian  tou^aalinc  la  faifualbte. 

6reen  Tourmaline  rram  BmHL 
CtmtUuent  Par/«^Silica,  4u. 

Alumioat  .      .  39. 
Lime,       .       .  3.84 
Oxide  of  IroBi  .      IS  f 
OsideorMaiifaiiea%  S. 
Loaa,  9.66—100 
Vauquetin,  Ann.  de  Chim.  N.  88.  p.  10S> 
Oeognottic  and  Geografthic  Si/iuj/ioiu.— >TournBliM 
uccur^i  III  pritiiitive  rocks  in  ScotUnd,  En^^laud,  GoniM- 
ny,  Norway,  Italy,  and  many  other  couotriea. 

ir«et.<~The  green,  blue,  and  brown  varietiea  are 
MawtimM  cat  and  poliahed,  and  t»om  as  omauMtUl 


Saoon  SvBwaoiH. 
Coiaio>  SoBou,  JimiMoa^— GomalMr  Schorl^  Wa^ 


Mxtertud  Cihanirrm/— Colour  volvet-black,  of  varkraa 

degrees  of  intensity.  Occurs  massive,  disseminated, 
and  frequently  crystallized,  in  three,  six,  and  nine-sided 
prisms,  that  present  various  acuminations,  truncations, 
and  bevclmcnts.  Occurs  in  granular  and  priamatic 
concretions.  Internally  its  lustre  is  isterinediilo  batwoM 
ahiaia^  aod  gUaiciiiog»  aod  ia  vilreoua.  future  inter* 
mediate  betwoan  coDCboidal  and  uneven.  Opttque.  Af* 
ibrdt  a  grejr  iiroek. 

Commoa  Sdiorl  from  Eibenstock. 
CiMMtflninU  ^)Brfa.^Siaca,     .  36.75 
Alumina«       .  34.50 
Magneaia,      .  0.35 
Oxide  of  IroOt  31.0 
Potash,   .  6.0  --9ej0 

JOapntk^  fiaitnigc,  b.  s.     1 48,  149. 
Phftkal  Okamrfrrt.— BxMMta  the  same  electrical 
propc-iuis  as  toil!  iTi  Uiiic. 

Geognoitic  ami  Ccografihic  Situations.'— Occur*  in  pri- 
mitive mountains  in  most  extensive  alpine  dtiUicIS  in 
Europe;  and  also  in  Asia,  Africa,  and  Amedcit 

QBJrva  Xl^ARNfiT. 

Tessular,  pyramidal,  prismatic.  If  red,  the  Sp.  pr. 
ai3.7.  and  more.  If  black,  sp.  gr.=3.V  ait<l  less.  No 
pure  vitreous  lustre.  If  prismatoidul.  the  hanlncss  ««^ 
7  and  more,  and  uo  pure  vitreous  lustre,  Hardneae 
tangcs  from  6.S  lo  7.5.  If  it  ia  red'or  bfown.  Sp. 
grairhj=S.9— 4.3. 

1.  PvmAiimai.GABintrorVB8vmM«Jbaie«oii.— Py- 
ra  ni  i  ci  aler  QvKMfMaht^VtKniuti  iPinwrw— IdocfMei 
Ilauy. 


Pyramidal.  PyTniiid=:il9*  so^,  74°  I4f.  Cleevege 
In  the  direetioa  of  tbe  kuen)  planes  of  the  prism ;  in  tbe 
direction  of  tbe  diagoaala  of  the  prims ;  and  also  in  the 

direction  of  the  terminal  phnes  of  the  priaoa.  Hardness 
~6.3.    S|).  f^raviiy— 3  3 — 3.4.  ... 

External  Charactert  Colours    green  and 

Occur*  massive,  disseminated,  and  in  granular' i 
tioMs;  but  more  frequently  crjrMaNifao,io  rectaag«lBl^. 
foor-aiikd  pn«aM,')vafWodva8vpnMted,  truncated,  tmk 
bevMed.  Litterrf  planet  Itnlie  pristallf%re  longitudinell^ 
btreuked;  but  the  truncatint;  and  terminal  planes  are 
smooth.  Externally  the  crystals  are  splendent  t  inter* 
nally  ^lisicning,  approaching  to  shining,  and  the  luavo 
is  vitreo-resinous.  Fractjjre  if .  stpslT-graincd  nnevca. 
Alieniatea  from  trantlnccaft  to  traailnccal  en  tlie  adgesi 
and  reiracia  double. 

Cinnieal  CAewdifa— Beibva  llm  lilov>pipe  it  aiet& 
without  adiUtioD  into  a  f alloviah  and  fidittly  tranalttotnl 

glass. 

l^MviaBorVaMviBS. 

Cena/if .  .Por/a^i— StUca,  .  Ass 

Lime,  .  33jO 

Alumina,  .  33.35 
Oxide  of  Iran,      .  7.5 
Oxide  of  MaaftBcaOk       0  35 

LrfMS,         .  .  1.5— 100 

Uaproth,  JWr.  b.  ii.  a.  St.  It  38. 

Cros^nottic  and  Gfogrt/Me'Situationn. — Occurs  id 
various  pnmitive  rocks,  in  Ireland,  Italy,  Norway,  Swit- 
serland,  fcc. 

t7«M.— At  Naples  it  is  cut  into  ring>stones,  and  ia 
sold  under  various  names:  tbe  green-coloured  vaiieties 
are  denominated  Volcaide  Cltrjaolito;  and  tba  bamn^ 
Volcanic  Hyacinth. 

Oberx'atkjti.—Ttf  Mgtnm  Werner  it  a  variety  of 
this  species. 

3.  DoDEOAHEDRAL  Garnet,  Jomfon. 

Tessular.  CteavaKC  dodecahedral.  llardnes8=6.S— 
741.    Sp.  gravity— 3.5 — ■»  3. 

This  species  contains  nine  subspeciesj  via.  1.  I*rre<> 
neite;  2.  Grossulare;  3.  Melanite;  4.  PfMipe{  5.  Gar- 
■eti  6.  AUoduoitoi  T.  Colopboaitos  S.  CioBaiMMtOMi 
•.HolTin. 

FiMT  Sratraoiss. 

PTRBKBrrB,  JinReaox. — Pyreneit,  IVcmer, 

Sxttrnat  Clarar<«ra.-~Colour  greyiab4ilack.  OceuTS 
maasive,  and  cmtaliised  in  the  form  of  rhomboidal 
dodeeabedroM.  Externally  glistenin):;,  iiKlining  to  shin« 
ing,  3n<!  metallic-like.  Internally  glistening  and  Tllraotta. 
Fracture  small-grained  uneven.  Opaque. 

Grr,gnottic  and  Geografthic  Situationt.—Occnn  m 
primitive  limcstooe  in  the  Pic  of  Eret-Lida,  aear  B«. 
reget|iai]i«Fraoch  Pjpreaoaa. 

SboOSB  SuBtPBCIKt. 

GROasuLABBf  tAaieaoiSv—Xiirossular,  Werner. 

£xlrrm/Gtarael'eniii»Coloor  asparai^us-grcen.  Crys- 
tsllizcd  in  acute  double  eiv,'ht  sitk  ci  pyramids,  flatly  acu- 
roinaled  on  both  extremities  by  fnur  planes;  the  acu- 
minating planes  set  on  the  al:rri>a(e  edges  of  the  double 
eight-sided  pyramid.  Planer  of  the  crystals  are  smootb. 
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EKiMMlljr  sbining ;  internallj  •hiniug,  aod  lattr«  rc<- 
ifaMMM.  Fraciure  MMrmwHHte  between  eondioidal  mi 
wwveo.  Trraalncent. 

OeofMMlfr  attd  Oeogra/ihlc  SUuaHoiUj—Oecun  im- 

bedded  in  small  crjitaia,  along  with  vesiivian,  in  a  pale 
gresniab-grey  claystooet  near  the  river  Wiiut  id  biberia ; 
alts  |»  tJM  BuMt  of  Tcmeaww. 

Tmait.  SvMVBciM 

Exttmal  CAarac/«r».— Colour  velvet-black.  Ocne- 
lalljr  crfatalliaed  in  riioialKmbl  dodecahedraoit  trun- 
calM  eo  HiniBtt  ineiiaing  to 

gliateabigt  «m1  JMbo-viff«aM.  Vnaxn  cooclMidaL 
Opaque. 

Geognottic  and   Geogra[:hic   Situations. — Occura  in 

ShniniveaadaecotMUry.rocka  ia  Italy,  Germany,  and 

FOVBTK  SVMMOHI. 

Ptkom,  JbfNetMiwFf  rope,  Wtmtr. 

Exter>\al  Character$.-~Co\onv  dark  blootl-rcd.  Oc 
cur*  \n  roundi»ti  and  angular  grains.  Lustre  aplcndent, 
and  vilreo'resinous.  Fractwe  CMCheidal.  Is  tnuupa< 
fint,  and  refiacta  double. 

GMftMadle  eiirf  Gtognfikk  attiuMnt^  It  ocean  in 
aerpentine  and  trap,  in  Buhemia. 

iluj—TiiM  baautifiil  gem  ia  employed  in  almost  every 
kind  of  i««dtec7«  lad  it  genenlly  set  with  •  girid  firiL 

Fiini  Svuvseisa. 

Thia  suUpeciea  is  ditidid  inio  two  kiodi,  vis.  Pro- 

ekMts  Garnet  and  Common  QoiiMM. 
Firtt  Kmd—PMMotom  fHammtt  JtaMoeou— -Edlor 

Granat,  IVcmcr 

External  Charaeter».—K\\  the  colours  of  this  gem  are 
dark-red,  whicb  generally  fall  into  blue.  Occura  in 
roundish  grains,  md  ciyttallised  in  rhomboidal  dodeca- 
bcdraMi  waA  in  the  form  of  the  icucite.  Internally  it  is 
shining,  bordering  on  splendent ;  and  vitreons,  incliniDg 
slightly  to  resinous.  Fracture  conchoidal.  Sometimes 
occurs  in  lamellar  distinct  concntioas.  Alternaiea  from 
completely  tnaqMrenttoUiMliieoM. 

Omatfr.  ^HKt.— Silica,  S9.M 
Alumina,  19  66 

Black  oxide  of  Iron,  39.68 
Oxide  ul' Manganese,  180—100.80 
Btn^but  in  AfliNdlinfor,  vol.  Iv.    sai . 

Chcmkal  Character. —  Before  tlic  blowpipe  It  nwlts 
pretty  easily  intu  a  black  scoria  or  enamel. 

<<t-.t;nrjatic  and  Geografthic  Situations. — Occurs  im- 
bedded in  primitive  rocka,  in  Scotland,  England,  Ire* 
Ind,  Oemwiiy,  Norwoyi  Sweden,  end  maof  other  couih 
tries. 

ITsr.— This  beautifil  gem  is  not  so  highly  valued  at 

prrsiiit  as  it  was  a  century  ago.  The  larger  kinds  are 
used  as  ring  Stones,  and,  after  cuning  and  polishing,  are 
set  either  myewtorin  prondod  wltlie^trer  or  ^olot- 
bluciiuL 

dirrwsrf  Actf  —Comioa  GMMkrf<fimftm<r>  Oomeiaor 
QfmmIi  ITcrncr. 


External  Charactm^^tomn  and  green  are  its  meat 
ooniMl  fedours.  Occura  meat  commonly  maarivet 
aoHMtimea  erystallixed,  and  possesses  all  the  figures  of 
the  precious  garnet.  Occurs  in  angulo-granuiar  distinct 
concretions.  Lustre  shining,  or  glistening;,  very  rarely 
splendent.  Internally  lustre  glistening,  seldom  sliiuing, 
and  intermediate  between  resinous  and  vitreous.  Frac- 
tfrejinerg9iaed  uneven,  sometimes  iodining 
1a4iVPRfc^«0nchoidal,  or  10  splintery.  r<if^<%>^ 
^.  ^Ifgfgmk  -Mnit  Qngntftkic  SUuatioM^lt  occurs 
■HMfuve  o^  crystallised  in  primitive  rocks  in  Scotlani^ 
England,  Irtlar,;',  Norway,  Sweden,  Germany,  Itatyy 
and  many  other  «.  iiunirics. 

f/»f.— On  acctiUiii  ol  1'  1  easy  fusibility  and  richness  in 
iron,  It  is  freouenily  employed  as  a  flux  in  ufHI^ngjfiich 

Sivra  Soearaens. 

Allochuoi  tk,  Jamenon. — Allochtoit,  Werner. 

External    Churactera  Culours    i^rcy,    biown,  and 

green.  Occurs  massive.  Internally  gliinmenng,  rarely 
^atenbgi  end  luaire  nunous.  Fracture  uneven, aonae* 
Umaa  evon  peaaing  to  coodwidal.  Feoblf  ttanalacet 
on  the  cdgee. 

Geognoitic  and  Geographic  Situation*. — It  has  hitlier- 
to  been  found  only  in  V'iuls  iron  uime  near  Drammeo  in 
Norway,  where  it  is  associated  with  calcareoOO  SpeTi 
reddisb^rown  garnet,  and  magnetic  iron-ore. 

SstBara  SvisfBoi  bo. 

CoiAraoMiTK,  or  Resinous  Garkkt,  Jameton. 

External  Charoctert. — Colours  brown,  red,  and  green. 
Occurs  massive,  in  angulo>granular  concretions ;  and 
ciysiallixed  in  rhomboidal  dodecnhedronoi  either  poi&ct» 
or  truncated  on  the  edges.  Appean  at  if  melted.  Inter. 

nally  shining ;  externally  splendent.  Lustre  resino- 
adamaniine.  Fracture  imperlect  conchoidal.  Translu- 
cent, or  only  translucent  on  the  edges. 

Oeognotlic  and  GeognpMe  Situation*. — It  occura  in 
beds  of  magnetic  iron-ore,  wUeh  are  subordiMte  to 
gneiss,  at  Arendal  in  Norvsjr}  md  in  telc^late  M  9d> 
vagnengo  in  Piedinaafe  It  io  also  feqod  to  Ike  Island  of 
Ceyloa. 

EiaaTH  Straanoiia. 

CiNMAMOK  SroMBt  JinRes««i-^KaiidsldB|  Wernet^ 

Essunite,  Hauy. 

External  Cteraefcrt^Principel  colour  iotomediala 
between  hyacinth-red  aind  onagO'yeUow.  Ocean  mas- 
sive, and  in  granular  diatinet  concretions.  Internally 

shining,  approarluiig  to  glistening;  and  lustre  resino- 
vitreous.  An  indistinct  cleavage  sometimes  visible, 
indicating  an  oblique  prism  of  1U3°  A(J.  Fracture  in 
every  direction  rather  imperfect,  and  flat  coochoidaL 
Tranaparant  and  aemi-tranaparsnt }  aMoniljr  to  Inpnfa 
and  full  of  crack%  tkal  fiuiltleas  apednanaranljroocor. 
Refracts  single.   Hsrdnoss  T,  Y J.   Sp.  gr.  S.S,  S.7. 

Geognoitic  and  Geogra/Mc  Situation. — It  is  found  in 
alluvial  de[Hisites,  and  associated  with  qiurtz,  tabular 
tpar,  and  iron-ore,  in  gneiss,  in  the  island  of  Ceylon. 

Uee. — It  is  cut  as  a  prccious-sione,  and,  when  free  of 
flawa,  ia  of  conaidenble  mlue. 

QteirvaifpRi/— Appean  to  be  a  distinct  tpeciea. 
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Hbitiwk.  JtaHMMi^Hcl^  Werner. 

Kxttrnal  Characttn — Colour  wax-yellow.  Occurs 
diMvminalcd,  and  crystallized  in  tetraht-drons,  which  arc 
perfect  or  truncsted  on  the  angles.  Internally  glim* 
seriQB  or  tbining.  £xun»lly  viircouii  internally  U 
ioettnM  tD  ndncNM.  Praeiuro  tnwlt-gMlneil  VM««Bb 
Crystals  strooKly  translucent. 

Qeognoatic  and  GngrafiAie  SUmttoHi  ft  eeenn  io 
gneisa,  near  Sctiwarzcuberg  in  Saxony. 

Obtervtttion. — Probably  a  distinct  species. 

3.  FnuMATic  Garmkt  or  Ghematitk  Jameton. — 
Prhmatiacoet  GnoM,  Ahh:  Granatit,  IVerner,  Si«o> 
TCtMBf  Untfft 

Pritnutie.  PrinBSSiM*  JO',  detvage  jprismttoidKl, 
in  the  direction  of  the  shorter  diagoi^  of  the  priam. 

Hardnessrrr.o,  7.5     Sp,  gr  — 3  3,  3.9. 

£xtemal  Charactm. — ColDur  dark  reddish-brown. 
Occurs  only  crystalliZ'-d,  and  in  the  form  of  oblique 
CMir-ttdcd  prttms,  sometimes  truncated  on  the  lateral 
Cdgm.  Int«nwUy  the  cleavage  i»  shining  and  splen- 
duit{  fracttire  glialcninc  eaA  gUinawrinb  vitii  a  re- 
<diio>vttreouB  laaire.  rraeture  atiMll-giPanwd  UBeven, 
which  sometimes  approaches  to  small  conchoidal.  Often 
opaque,  BMuetimea  translucent,  and  Tery  rarely  semi- 
Si.  Oollwd. 

CvHtr.  J^t^AltimhM,   .  41. 

Silica,  ar.s 
Oxide  of  Ironi       .  18.85 
O X ide  of  Ml^AIWMt  0.5 
Loss,  9.75.— too 

Ktaft.  Bullet  des  Scien.  do  It  8oe. 
Phil.  t.  i.  p.  171. 

Gecgnoatic  and  GeogrofiMe  Situattona. — The  geognos- 
tic  iclaiions  of  this  mineral  are  nearly  the  same  with 
those  of  prccioas  nrtm.  It  occurs  io  Aberdeeaabire, 
tho  SiMMlaiid  lalandft,  eoanty  of  Wiekhrar  in  Ifolaod,  lie. 

Gksvs  Xil.— ZIRCON. 

PyraTTii'THt,    Hanlness^T.5.          pr.— 4.5,  4.r, 
Ptramiual  Zihcow,  Jamcion. — Fjraniidalcr,  Zircon, 
Moh». 

Pyramidal.  Pyramidal  33'  19'}  8<i*>  Cleavage 
pyrami'lal,  oris  tlM  dlKCtioB  €f  the  lateral  planea  of  the 
obiiqiM  prbm. 

Thh  apeolei  U  iMM  fuu  two  aubspecies,  Common 
Zircon^  ctMl  Hfaelittb. 

FntT  SvBiraonii 

Common  ZiitQOHf  JSMMsoih— Zlrk«ih  Wtrmir, 

Mxtemmt  Ckenetere^^tlkm  gnf ,  eho  wtiko,  gveeih 
and  brawn;  and  nrely  yellow,  bhie,  and  t«d.  Ocettrs 

crystallized  in  rectanpjular  four  't  'rri  i^risms, acuminated 
with  tour  or  ei^ht  planes.  Internally  splendent,  passing 
into  shininp^,  and  lustre  intermediate  between  adaman- 
tine and  resinous.  Fracture  porliect  and  flat  conchoidal. 
Ahematea  from  iniMpatirDt  to  opaqno.  Roftucta  donblia 
in  •  high  dcgrso. 

OumMt  €9tarsef«ri#— It  b  liiladbl^  whhoat  adtftloDk 
befiiN  the  btow^pe. 


S«eonorCeyl<Mk 
Conal.  ParU — Zircoros, .  6S.0O 
Silica,  .  36.50 

OxWe  of  Iram    .  0.so— 9«.00 
Xkfintk,  BciL  i  a.  S3S. 

Sboom»  Svaaraciia. 

HraoiwrH,  Jmmeetnj—HliuaaAj  Werner. 

F.xifrnal  f'Aararfer*.— Colours  red,  brown,  yellow, 
grey,  green,  and  white.  Occurs  crystallised,  in  rectan* 
gular  tour-sided  prisms  acuminated  with  four  planes,  set 
00  the  taicral  edges.  IntemaUy  apecnlMr  aflendeDt,  and 
ttistte  inter  Mediate  between  fcitnoqa  awd  eitreoqa.  Frac- 
ture perfect  and  small  cotichoidal.  Alternates  front 
transparent  to  semi-transparent.    Refracts  double. 

Geognotiie  and  Geog-ra/ifiic  Siluaiicnt  of  the  Zircon 
»/ucieif  Uicluding  Cvmmon  Zircon  and  Hyacinih — it  oc- 
cur* in  grains  and  crystals,  imbtsdded  in  gnci»s  and  sye- 
nite ;  also  ioabedded  io  baaah  and  lava,  and  diapersed 
through  alluvial  soH,  in  Shetland  lalanda,  Satberlaad- 
shire,  Invemess-shirc,  Galloway,  E,-r  The  finest  speci- 
mens are  brought  from  the  Ea&t,  pt  iui  i[>j]]\  i  omCeylon. 

G»aus  XIII.— .GADOLINITE. 

Three  esea.  Priamatic  Black.  Streak  greaolih  graj*. 
HardneB9=6.S— r.O.   Sp.  gr  4.0— CS. 
This  ^cnus  ooMakM  but  OBO  apeeieBi  vli.  Piirantie 

Gadolinite. 

I    PiiiSMATlo  OAnOLINITi:    'lr.:!:<  -ion.  xPriaflHltfaclMr 

Gadolonii,  Mok*. — Gadoiinit,  iittnten. 
Prism  loo  nearly. 

External  Caiawaew.—Celoaci  velvet-black;  loiy 
rarely  hyaeintb-red.  Occtira  maadve  aad  ^aaemkiated; 

the  massive  varieties  sometimes  composed  of  ;:raTiu1ar 
or  prismatic  concretions,  the  surfaces  of  which  ha.e  irc- 
queiitly  a  wliiu-ii  or  bluish  aspect,  and  vary  from  (glis- 
tening to  dull.  It  very  rarely  occurs  crystallized  in 
six-sided  prisma.  lateinallf  akiaing :  lustre  resinoua, 
incliaing  to  vltceeaa.  Fiactare  geoerellj  coachoidal} 
seldom  oneven. 

Conidtumt  Partt  — Silica,  25.80  ;  Ytlris.  J5  n  ,  Oxide 
ofCtrium,  16  69  ;  Oxide  of  iron,  10,36;  Volatile  matter, 
0.80.  —98.35  Brrxfliu' 

Geognotlic  amd  Oeogra/thic  SUuatiuiu — Occurs  in  beds 
of  felspar  in  mica-slate,  at  Ytierby  near  Waxholm  la 
Roalagiai^  aad  in  praoiM  et  Fiabo  aear  Faiduni  m 
Swedoa. 

ohder  v  m.— ore. 

If  Bsetallic,  the  coioer  is  dark.  If  aot  metallic)  luetn 
adaoMatlne,  or  imperfect  metallic.  If  the  atreek  U 
yellow  or  red,  the  hardness  —3  5  and  more.  If  the 
apecific  gravity  ::;;4  8  ^nd  more,  and  the  streak  brown, 
or  black,  llie  harr'ncss  ^5.  and  m  i  c,  r  very  perfectly 
priamatoidai.  Hardness  ^3.5 — 7.  II  4.5  and  less,  the 
streak  is  red,  yellow,  or  black.  If  6.5  and  more,  and 
while  atreek,  tbe  apecific  gravii|S;A>5  end  more.  Bp, 
gr.sSAi— 7.4» 

.    *  Geiiws  I.— TITANIUM  ORE. 

Pframidai,  prismatic.  Hardness  1=5.0,— 6.5.  Sp.  gr. 
a8,4|— M.  irieeadna4.^tk«ttreakiB  vUie. 
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I.  Pamm ATio  Titanium  Orb,  or  8tc 
«PruiintiscIl«s  Titaii-crs,.iMnl«. 

Vertical  prism  ^ISS*  5(/.  Horizontal  priwn  in  the 
direction  of  one  ol  tne  diagonals.  ^120".  SirMikwbitO. 

Hardness  — j  0, — 5.5.    Sp.  gr.  —3.4,  3.6. 

This  species  is  divided  into  two  sutopteiUf  vis.  Com- 
mon Sphene,  sod  Fotiaied  Spbene. 

FtB»T  SrasFSOiKs. 

Coicic(wr  SrSBHs;  Jbinnon.— Braun  Mamkers,  Wai. 
-    Tiiano  Stliceo  Culcairc,  //auy. 


External  Charactrri. — Colours  brown,  flnwin.  gTCf> 
and  whittt.  Occurs  in  gmnular  distinct  conerottMiB, 
aad  crystallised  i«  «litiq4M  fbiir>aiiled  priam,  variouslf 
modifiad  by  bevelnients,  truncations,  and  aoumiDatioot. 
InMitttlly  shining  or  glistening ;  lustre  adamantine, 
sometimes  inclining  10  resinous,  somt  times  to  vitreous. 
Fructuie  imperfect  conchoidal,  which  inclii^es  to  uneven. 
AltoroMot  fimn  iipoque  to  tnmloeaot. 

Omttltmm  Povik— Oxide  of  Thooltun    33  3 
Silica,  .  38.0 

Lime,        .       .  32.2 
Water,       .  o — 93.5 
CordUrin  Jour,  dn  Mmet,ll.  73r70. 
Ge»gn9$tk.mml  QtngraH^  MwUbn^lt  occurs  io 
■mail  Mid  vttiy  •OMiJl  evsiala,  ilbbedOcd  in  tho-  syenite 
of  the  Criffle  ao*  oClwr  JtUlo  in  Qallowty  $  4a  tbe  sye- 
niie  of  InTcrwy;  and  In  vsrioiM  otfcr.quarian  in  Scot. 

«    SbOOND  SuBSPKCIBS. 

FOLiATBir  SpHKMB.  Jometon. — Geib  Manakerz,  /t >r- 
T,    Tilanc  silict-o-calcMire.  ^uy. 

SsBttmai  Ctev^^Oceurs  jaJloir,  brown,  and 
grey.  Oacurs  oMasive,  imsiraiffht  temellar  concretions, 
and  crystsllised  io  the  same  fii;ure!i  as  the  preceding 
tob^cies.  Lustre  on  the  clea^-aRL-  splendent  or  shin.- 
inj?  ;  on  the  imperfect  conchuida I  and  uneven  fracturel 
only  shinirij,'  or  glistening,  and  resinous.  Fracture  hn- 
perfect  conchoidal,  inrlininr  to  OfieveB.  TniHlaoeiM, 
or  only  translucent  6n  the  edtres.  4       .  • 

Gtognottic  and  QtognfiUe  ftn«lisliB*>jOecara  in 
piBiitnre  rock*  in  Italy »  Behdnia,.  Nomy,  and  ether 


iL  Bbibmato  Pyramid al  Trr ^mvM-OKtxjmm 
— Prismdto>H}ri9mid<>ies  Titrtifi  iz,  M<,h». 

Pyramidal.  Fj  ramia  =1 1 7»  3' ;  84"  48^  Most  dis- 
tinct cleavage  iu  the  diieciioo  of  tbc  latcraLp^i^s  of 
the  rectangular  four-sided  prlam ;  eikUiBaiber  hsa  diiK 
tinet»  pimUci  aUb  the -diaitpnala  of  the  prism.  Streak 
orbwn.  ir«rdnei»  =4o— 6.5.  Sp.  gr.  =4.3—4.4.  ^ 
This  specie  h  divided  i..io  tliree  aatapcde^TiB.  Rb. 
ti]$,  Iscrine,  and  Mtiwclianitc.  ^ 

'First  StBRj-F.riEs,, 
HvntBt  Jametm. — Ruiil,  H  errur.   Titane  Oxide, 


'  CAwartw*.— Coli'iUF',  brown.  riN',  and  yel- 
Unm.  Occurs  o»-B»ive,tii»»«,i,Hi  .itil,  m  mejnbraues,  and 
in  four  and  six-sided  [>i  ^r,,,,  internally  the  lustre  is 
inteimediate   between  adamaniiuc  aiid  aeiBi>metallic« 


or  gliaienii^ 
XuL  Pun 


PrtOtWB  tibeTAl  and  conchoidal.    Streak  brown. 
Transparent  or  only  translucent  on  the  edircs. 

GeognMtic  and  Geoffraphie  Sitnatiom. — It  is  band 
imbedded,  in  vans  and  in  dfusy  cavities,  in  graidle, 
sycnwei  gneiss,  mica-slate,  limestone,  chlorite.slate,  and 
Hornblende  slate,  in  Seotlond,  Engleod,  aod  in  various 
eottniries  on  the  ooatinenta  of  EBropc,  Aala,«od  Aaiene*. 

SSOOHD  SUBSTBOItt* 

IsBRiNK,  Jameion. — Iserin,  Werner. 
Ejrtrrnal  CAarar rer».— Colou  r  iron  blackt  inclining  to 
br(/«„ish.black.  Occurs  in  rolled  pieces.  Internally 
It  alternates  from  splendent  to  glistening,  and  the  lustre 
IS  metallic.  Fracture  mote  or  less  perfect  conchoidal. 
It  n  conplately  upuque. 

Cmeiirttrni  />arr«.~.Oxide  of  Titanium,  2« 

Oxide  ot  Iron      .       fg  joq 

XlafirotA,  Beit    it.  s.  aodw 
Gfognottie  md  'Ot^pr^dUe  AiTawMtae^Iii  auBt  of 
the  rtvcr  laer. 

'       Thiro  SoBsracies. 
Mkbacmanits,  /am«pon — Mcnacan,  Wemer. 

External  Chanctert^^^MmiT  greyish'  black,  inclin- 
ing 10  iron  hlack.  OcBtra  only 'in  very  small  flaitish 
angiiiar  (frams,  which  have  •  rough  glimnicring  sur- 
face. !n'[  in  ;:lv  it  is  glibtcninj^  or  gliinmcrit.^r,  or  the 
lustreis  atlaui^ufme,  pa^sinp  into  scmi-Tnetallic.  Op»qae. 

Geognotlic  and  Geogrefihic  Situait-jnt  It  is  found' 

accuuipanied  wuh  fine  quanx-saad,  in  the  bed  of  b  riftJ 
let  which  enters  the  valley  of  Mantccan  to  ComwslL 

m.  Pi;^UMinAi.  TiTAftiOM^E,  or  OcTAHBORrm. 
JM&ten.-«B|ramidales  Tltan-erz,  M^,.  Octaedrit! 
Werner.  ^ 

Pytamid  =9r°  38';  I37«  'iC.  The  least  perfect 
cle-ivagc  h  dirtciioo  of  the  faces  of  the  pyramid- 
and  liic  mosi  pcrlcci  is  parallel  to  the  BOBimon  baae  ef 
the  pyrami  d.  Streak  white.  HBrdaesa=s.s-_6.0.Sik 
gr.  =3.8— 3.9.        -         *  ^ 

Extemaf  &m^iteien^^o%»nn  Mae  and  brow n.  Oc- 
curs cr)siaUixMl  in  double  four  sided  pyramids.  In. 
<ernally  splendent,  and  lustre  adamantine,  inclining  to 
8emi.nict;illic.    Is  stronely  translucent  or  transparent 

Geogno<.{ic  and  Otografihie  SUiia$ioH»^l\  jt  found  «( 

Bourg  li'Oi^ans  in  Dauphiny,  1q  ^rimiave  reeks.  Bad 
in  tnuuiuon  ^l|^-slatc  in  Morwaf.  . 

Genus  II.  %]&D  COPPER  OfltE. 

Tessular.    Hardness  =3. s, — 4.    Sp.  j;r  — 5  6  6  0 

This  genus  contsina  but  ooe  speciea,  viz  Octa'bedrai 
Rc<^^<Joppei  -  Ore. 

1.  Oc TAHEDu*!.  Rkd  Corj-KR-OiiE.— yam«oi».  On- 
taedrisclus  Kupter-erz,  Moh«. 

Tessuka  .   Oteanuse  ocubedral.    Streak  red. 

This  specief  is tftvidedloto  four  subspecies,  vix.  Fo- 
liated Rttl  eoppcr-ore.  Compact  Red  Copper-oie.  Ca. 
pilUry  Red  Copper-ore,  and  tlle  ore,  * 

FiBBT  SOBOTBCIBS. 

FoMATBD  Red  Coppbb-Obb,  ^BSirMM^BliittTiehefe 

KothkupttiLTie.  Wemer. 

Extirnat  CAawten^-CfOaw  red.  Occurs  massive, 
diaaeininated,  in  membranes,  corroded  ;  also  in  granular 
conetalioDSi  and  ctystalUzed  in  variously  modified  ocia- 
kodroM.  iMeiwdlr  Blienwtea  from  akiDibK  ^  gUitcii. 

4  B 


Digitizcxi  by  GoOglc 


586 


MIMEKAIAIGY. 


injj;  lustre  adamatiuiic,  inclinint:  to  scmi-metaltic.  Frac- 
tun  coarse  and  small-grained  uneven.  Ranges  from 
opique  to  mmlaccnt 

Com  I  a  r  r  RKDCopf«»«Omm»Jh«f<gw.  ■  Dicbtei  Roth- 

kupferera,  tVerner. 

Mxtetnat  Charaetm. — Colour  red.  Occurs  ma'^'.ivc, 
disaentinated,  and  in  a  kind  of  renil'orm  shape.  Inier- 
nalljr  glinamering,  incUning  to  glistening ;  luatre  tenr* 
ircuiiic.   Fneture  even*  incliniiis  to  flat  concboidal. 

l)pa«i«e. 

TiiiHD  Subspecies. 

Camllart  Red  Copi'sa-OHE,  Jamuon — Haarfor- 
miget  Roth  Kupfennt*  Werner. 

External  Charactetrtt-JCfoHowt  red.  Oocura  in  siuaU 
ctpillnry  crystals,  also  in  tbin  taUet,  which  ere  tome- 
times  aggfregatcJ  ':r.\-,  :-,r;v'-'r;i'in-;-;  nnd  scoptform  flekoe. 
Shining.    Lustre  adainanunc.    Translucent.  "* 

Comwatl. 

Cott9tituen$  fart*.   Copper  88.S 

OM/gCIH      •   100.0 

CAenevLff  Phil.  Trans. 
Geographic  and  GeognasHe  Situations. — h  ocuurs  in 
Teios  ia  prtmitive  inuiaitian  eiui  secondary  rocks,  as 
Cwnvillt  end  in  icvonl  nuaet  od  like  cemioents  of 
Europe,  Aetait  aod  Ameriei.  • 

-  FovKTK  SoBaweiBiit 

Tile-Ore,  Jamtinn. — Z.cgclcr*,  Werner. 

This  subspecies  is  divided  inio  tu  u  kinds,  riz.  Earthy 
Tile-ore,  and  Indurated  Tilc-ui  c. 

Fmt  Mind.  £*JiTKv  ViLs-Oas*  /aemM.— Endichei 
Zle^lerzt  Werntr. 

Kj  tentai  Charactcn. — Coloors  red  and  brown.  Oc- 
ciub  massive,  di&suniinaud,  and  incrusling  Cfipjier- 
py rites.  Composed  of  duU  dusty  particles,  which  are 
more  or  less  cohering.  Soils  alightty.  I'eels  ueagre. 

GeognMtic  and  Oeographk  ariMf|an«,r-Occore  III 
toina  in  the  HartCt  Tjrrol,  kc. 

Seeond  KM^lnvtitLkTmo  Tu.B-Olti|  Jaamtn^ 
Festes  Ziegclcrz,  Wemtr. 

Exttrnat  CAaroc/er«.— Colours  red,  browo,  grey,  and 
black.  Ocr.urb  iiiassiv c,  disseminated  ;  al»o  in  curved 
lamellar  and  hbrous  concretiuii!>.  IritemaUy  glimmer- 
ing or  glistening,  >nd  resinous.    Fracture  conciujidul. 

ConaiUueni  Part*. — Werner  ciinaidcr&  ii  to  tie  an  iO" 
timete  eombioation  of  red  c<q>peMlM  end  bruwn  iron' 
oebre.   It  conlaioa  from  ten  to  50  per  cent,  of  copper. 

Gngnt^f  and  OeografiUe  S^uul«iu^--Oecvm  in 
ftHm  10  CorsveU  end  other 


GaNoe  UI.  TIN-ORS. 

4 

Pyramidal.   Streak  not  bleck.   Herdueee  =1 
7.0.    bp.  gr.  ;:z6.3'— 7.0. 
This  geaue  conieine  one  ■peck%  vis.  Pynmidel  Ho- 

Ore. 

1.  PTRAMtoAL  TittOui  /«M«Mki— PjrnmddeleB 

Zinnerz,  Moht. 
Pyramidal.  Pyrunid  —  I S3"  38^,  47*  49f.  Tbo  meet 

perfect  cleavage  is  in  the  direction  of  thr  lateral  planes 
of  a  rectangular  four-aided  priam,  and  anotlicr,  leas  per* 


feet,  ill  tV  r  (in  cction  of  the  dhgoMleof  the  «Mw prism 

Streak  >viu.t  aiul  brown. 

Thi".  siitcics  is  dividefl  into  two  subspecies.  viz.Com* 
ID  on  Tio>Orc  or  Tinstone,  and  Cornish  Tin-Ore. 

First  SussrsoiBt. 

Coimoir  Tih'Obb  or  TtwraTOKB)  /eMrMn.-~Zin- 
eteln,  Werner, 

Ej  l:  rr,(:l  CharacKTH. — Colovits  brown,  black,  green, 
white,  yciio*,  and  red.  Occurs  most  frequently  cr^». 
tallized,  and  in  the  form  of  rectaogniar  priaoii}  varioQsijr 
tnodified  bv  truflcationi  sod  acumioetions.  Intenwilj 
eltematee  from  splendent  to  glistCDing.  Loetre  inter* 
mediate  between  resinous  and  adamantine.  Fracture 
uneven,  inclining  to  conchoidal.  Alternates  from  semi- 
tranepercot  to  opsque.  Yields  «t,groyish- white  etrsok. 

FroD  AltemeDk 

CMeflnrfftt  Arle.  Tin,  77.50  « 

Iron,  '  0.«S 

Oxygen,   .  51.50 

T    ■  SiliCP,  0  75  100 

AVa/iro:/i,  lluii.  b.  ii.  s.  25t- 
Ceognottie  and  GeografiMe  Sti!i.iu.-:s. — Occurs  clis 
seminated,  in  granite,  gnei«s,  roica-slatc,  ciay-slate, 
porphfry,  and  in  an  alluvial  form,  in  what  arc  in  Corn- 
wall nemed  ^remt  Wurk^  Cornwall  eorileine  the 
greaieal  Eufopeen  tin'  mines,  Bancs  is  lodls  the 
most  esteaelTebef  end  Europe. 

Sboobs  SvseFBoiBw  « 

Cousisii  Tin-Okk,  or  Wooo-Tiir^  ^nmeton^lLftt- 

niach  Zinncti,  Werner. 

External  Character*. — Colour  hai;  bi-own,  wood- 
brown,  and  rcddieh*bn»vn.  O^urs  rcuiform,  tutryoidel, 
and  ^'lobular;  and  in  fibroas  disiioct  conemiona.  Ii^ 

leriiiiSly  feebly  ^iib!enrnp  or  glimmering,  and  h)«itre 
iesiii'iiis.    C)[)jqiic.    Sirejk  i;vey,  iitclinini^  to  broun. 

Gtoi^nottic  and  (.ieografiliic  .Si!it(ili'.r:.-i — It  o^^curs 
^oose,  and  in  small  quantities,  along  wUh  sircam  uu,  iu 
sUnvlsl  depodtee  (^resm'irorkB)  in  CoAwall. 

Gbsvs  IV.  WOLFRAM  ORE. 
Schael-crs,  Ji#oA*. 

Prismatic.  H  irdness  nS.O — 5.5,  Sp.  Rr.sr7.!  7.4. 

Tin»  genus  contains  one  apecies,  vie  Prismatic  Wol- 
lijjii.  ^ 

1.  PstSMATio  vyoLtsaat,  Jfaaw«aB.~.Prismstiaches 
Scheel-enc,  JlfoAt./— Wolfram,  Werner. 

Pii.iii  ~\  '2'i''.    Clcavaf,'cs  in  the  direction  of  the  Hia. 
guii.ils  111  t!ie  (jljlinuu  four  iidffd  pristn.    S;reak  cbrk 
_reddisli  brnwn. 

External  Character*/— Colour  black,  and  rarely  a 
tcmper4leel  taruislt.  OccvA  BMfiivc,  and  crystallised 
ip  oikliquo  fonr-uded  priemiii  variously  .modified  tojr 
traocatfon,  1>e«u]ment«  sad  acwnfnatton.  ClesTSge 
shining  or  splendent;  fracture  glistening;  lustre  i 
nous,  inclining  to  adamantine.  Fracture  coarse  and 
small  grained  titievcn-  0,jiiqiK'. 

Canetituent  fart*. — 'i'un)(!»itc  Acid        67  OO 
Oxide  of  Manganese,  6.25 
Oxide  of  Irooi  18.10 
SiHes,     .  l.50-^.r$ 
Tauguetin,  in  Journ.  d.  Min.  V.  J  j   !  <» 
Geognottk  and  Geo^rafikie  SUuationt.—OciiUTi  it. 
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primitive  rockt,  in  ibe  island  of  Rooa,  ona  of  lbs  Ife. 
brideij  al»o  in  Comw»U  aod  other  couoUei, 

Guvs  v..  TANTALUiM|.ORE. 

* 

Tanul-Ers,  Moh: 

Priunatic.  Stroafc  brovoisli  black.  ttardncM  ~ 
fl.    Sp.  gr.  rz6,6.S. 
Tbil  genua  eontahisone  apcdoi,  vlk.  Priinatic  Taa* 

tatumorc. 

1.  Prismatio  TAWTALtfii-Oa».~Pi'l««MtucbeaTtit-. 

Ui-ei'z,  Moha. 

Pritmatic.   Prism  unknown. 

ExtmuU  CA«nw/crt.,.^olours  ff^h  nMl'bro*iiisb 
Mack.  Oecura  massive,  disseminated,  and  cryatallizcd 

in  til)!ique  four-sided  prism?.,  ihc  (llmensions  of  which 
arc  uitkoown.  Exiernally  an;l  iiucrnaliy  shining  or 
glistening,  and  lustre  rcsinoui,  iiicliuinj^  to  scnii-me- 
tallic  adamaoune.  Fraciurp  uneveni  or  conchoidal. 
Opaque. 

Knland. 

CtnUUuent ^arw.— -Oxide  of  Tanlalont  *  83 
O^ido  of  Iron,  13 
m       ^  Oxide  of  Manfcanese,  ^—109 

I'atuiueliu,  in  Hauy,  Tabl.  p.  .108. 
Ge^gnomic  and  Geogra/tAic  Suuali»iu.^ll  occurs  dis- 
aai^iniiitd  in  a  ooawe  red  giiAite,  at  firokiim. 

GBMiraVL  URAKIUMORE.  „^ 

UnnpEfXi  MM. 

Vorm  unknowa  Strealk  Iriack.  Hfrdneta  ~  tJt^ 
Sp.  gr.=  6.4^d.$. 

This  genua  contains  one.Bpecies,  viz.  todivii^e  t7ril« 
nimm-Ore. 

1.  liTDtvisiBlB  or  Unclravablk  Ukanium-Ore, 
yamf«c^ri  —  Untbeilbarea   Una-Brs^  Mtew— Uranpo- 

chcrT:,  U'rrnrr.  * 
Uiiclcavaij)f.  Rcniform.  Massive. 
External  Character».-^Q,o\a\if  black.  Generally  oc- 
curs massive,  seldom  disseminated, sometimes  reniCorm  ; 
alao  in  grani^aiv  iaoiellarf  uid  prismatic  concretions. 
Intereallf  ohining,  lustra  raainous,  inclining  to  aetlt- 
metallic.  Fracture  coiiclioidal|  whicb  paiaca  jn^p  cqan>»- 
grained  uneven.    Opaque.  ^  • 

XoBcUmsflid.  * 
Conttlt.  Partt. — Oxide  of  Uranitim,  '  804 
-  Black  Oxide  of  Iron,       9.5  ^  ^ 

Galena  or  Lead-glanoe,  6.0 
SlUca,      .  '  .      .      5.0  .  r 
KtapToth,  Beit.  b.  ii.  ar  SS 1. 
Geognntk  nut  Gngraphic  SitmiiBMi^t.  ocenra 
principally  in  veins  in  jponiWrf  rocka  in  C(i!9i«all»  and 
other  countries. 

m  *  • 

^     ,     GBMuaV/T.   CEBIUM-ORE.  ^ 

Cerer-eri,  Moh». 

Cleavage  either  prismatic  or  invisible.  No  metallic 
iastre.    Streak  whit^  graf.    HaYdoaaa  ^  5.5.  Sp. 

gr.  =  3.i. — 5  0  ,  i 

I.  FbI&Matic:  Cssiui|..OllB,JbaH«aa; 

Priam  mm",  Sp.  fi-.«a  4.0-<4b8.  • 
Ejettrnal  Charactert — ^Colour  browniah.blaek.  Oc- 
curs  nvj-,-,;vf,  ;.iirl  m  j-illizcd  in  ohlique  four,  and  io 

aik-aiUcd  prisms,   inicrnalif  shining,  and  reaoKMne* 


tallic.  I'racture  coacboidaL  Opaqaflu  Aflbria  a 
graaoiab^jref  coloured  streak. 

Geogimatk  tmd  Geografihk  SUtittloiu  Occurs  in  a 

granite  rock  in  West  Greenland,  where  it  waa  firat  di8> 

covered  by  Profes&or  Gieseck6  ot"  Dublin. 

3.  Unclka vAiiLi^  <»,..,>.  <^"i)tnrf?>Tnij  AatfiQWi 
— Untheilbares  Ccrcr-ers,  A/oA«. 
Massive.   H  ardnoaa = .  Sp.  gr. = 4.6,  S.O. 
ExtenuU  Ckarauer$<~-Cfamu  red  and  brown.  Oc- 
cura  maaaiva^  and  diaaemmatad.  Internally  glimmar- 
ing  and  resinous.    Fracture  fin*  aplinleiT.  Opaque. 
Its  streak  is  greyish-white. 
OsttMlMenf  Jfarra.-^Oxide  ofCaiiaiiii  54.50 
Silica,     .      .  34.50 
Pxideoriron,  Sjo 
LipMi  .  I.3S 

Water,  •  s.00i-M.f« 

Jria/iroth,  Beit.  h.  ir.  s.  I4r. 
Geognottte  and  Geografihlt  Sttuadont. — Occurs  in  a 
bed  ofcopper'pf ritesi  in  Weatnaulaod  lo  Swedao. 

'    GnavaVUL  CaRpME.ORE. 

Cbfom-erak  JUbte. 

PriamaUe.    Stregk  broaro.  .Hardoeaa  «■  i,af.  8p» 
gr.  ■>4.4,— 43. 
Tiiis  cenua  ca«|plna  one  ^ecisai  vb.  Friamalk 

Chrome-Ore. 

I  Prisma  TIC  CttnoiiB>OnB|JSiMtr«cn.7-PiianMUaehea 

Chrom-cr^  Meht, 

^nsnwtic.  P)rrainid' anknovn.    Cleavage  prisma* 

&tterHai  diinieftr*.<->CoIour  between  steel-grey  and 

iron-black.  Occurs  massive,  disseminated,  and  in  gra- 
nular (iiitinct  concretioBs;  also  crystallized  in  oblique 
foiH-sidcd  prisms,  acuminated  with  four  planes.  In- 
tci-nfily  shining  or  glistening,  and  iIm  lustre  ixnper(BCt 
mtlallic-  Fractui-c  small  and  fine-grained  aoeven, 
sometimea  paaaiog  inio  amall  and  impOTfecl  coneboMaL 
Opaqtje. 

Phytieal  ChameUn^m^om»  varieiica  afc  aB»gpwiieal» 

others  arc  not. 

Cbetnical  Characters. — It  is  infusible  before  the  blow- 
pipe. Melted  witli  borax,  it  forms  a  beautiful  green- 
coloured  mass,  very  diflerent  froaa  (he  dads  grenm 
coloured  glaaa  formed  when  bon»  and  ptagneiie  irwr 
ere  afc  mell)a4.  '       '  ■ 

CmuOhtUU  .Perfa*— Ox^  of  Iron,  SS4)Q 
,  "     Oxide  of  Chrome,  55.50 

.  '    -  *  Alumina,  6.00 

m  Silicj,  .  2,00 

**  Loss  by  heating,       3.0O— 9849 

*  Klaftroth,  Beit.  b.  iv.  s.  IJg. 

G^/igiiMac  and  Gtogr^titt  SUuativiu^-Oczan  in  aaii- 
pentime  and  tele  in  the  Sheiland  iaianda,  and  in  Tarlona 
^malerB  in  the  conlinenta  Enmpa^  Aaiai  and  Ame> 
nca. 

t/iM-a.— When  the  chromic  acid,  which  this  ore  coo» 
taias,  ia  combined  with  lead,  it  forms  an  imcommonly 
beaniifiil  yellow  pigment. 

Gnnta  IX^RON-ORE, 

Elaan^en,  Mtk». 

TessuTar,  rhomboidal,  [  i maiir  Hatdnesa  ~  5, 
6.5.  Sp.  gr.  =  3.8,  5.8.  If  the  streak  is  brown,  the  Sp. 

4E»  •  . 
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gr.  is  betow  4.2,  or  Aof  4S.  If  tb*  ttHMlk  Is  blMk» 
the  Sp.  t^r.  is  above  4.8. 

1.  OciAHKUKAi.  Iron-Oke. — OclMdritclict  EilCD- 
erz,  M»h».    Fcr  OxyduJc,  Hauy. 

Te«tuur.  Cleavsge  octaiiednl.  Strwk  bfatck.  Htrd* 
1WMS»  *«0.S.    Sp.  gr.  — 4.B^^. 

Thk  epecist  ii  divideii  into  two  tubtpeciM,  vli.  Com* 
nton  MsgoeUc  IraojOra,  and  Qmntfair  MifpieUe  Ind> 
Omu 

FlHST  Sl  HSPP.f.'IES. 

CoMMOM  Maone  1  ic  1hu»  UtiE., /am«Mn— ^emeiner 
lltagnt'i«iM-nsU-ii>.  lycrner. 

External  CAara«rr«.— Colour  iron-blkck.  OcCttft 
massive,  disseminated,  in  distinct  ConcretioM,  and  ftyv- 
tlriliWid  in  ocuhedrons  and  rhomboidal  dodecabedroat. 
Estcmally  ■hiuini;,  glistening,  or  splendent.  Inter* 
nally  intcrtncttbtc  between  shining  aod  gliiMailig^  and 
lustre  metallic.    Fracture  uneven. 

I'kgtkvt  Gter»cierv<— HiKlilr  magnaik«  with  polarity. 

CSMMUmeM  Arf«^i4*«roside  of  Iron,  69 

Protoxide  of  Iron,  31—100 
Berzrttut. 

Ge»ga<mk  and  Grografihk  SUuatiom^—Oacyu*  prin- 
cipally io  beds,  in  pitniiiive  mountailM  lo  Norway, 
Sw«d«0|  Lipland,  and  other  cowitiiM.  , 

CrMt.>-WlMB  pufC}  it  aflbrda  eicellcnl  iroD. 

Sboonu  Slbspf.cies.  ' 

GMAVtrLAR  Maqnetio  Ikon-Ore,  or  laoN  Samd* 
*"  "  sH'erner. 


Exttrml  Chmmtun^-fMaaw  ytn  dark  iron-black. 
Occurs  in  grains,  and  alto  In  octahedral  crystals.  The 
if!?"'*  *  feeble  glimnierin;;,  iuul  louj^Ii  surlace. 

IMrmally  intermediate  between  •tliinim;  and  gjjienricni, 
md  lustre  imperfect  met.illic.     Fracture  conchoidal. 

GeognoiHc  and  GeografiAic  iVfi/a.-iof/f.—Occitfa  ini* 
bedded  in  trap  rocks  in  difftrtnt  puts  uf  Scotland,  and 
in  many  coantrica  on  ttie  continent  or  Europe. 

9.  RHOMBMoaL  InoN.Oiia,  7amMott.--Rhombaed- 
risehes  Eiten^era,  Mo/t».  I'cr  Oli^^isie, 
•  Rhomboid  w  85*  58',  Cleava^^c  i  honiboiiidl,  and  pa- 
raltf  l  with  leiiiiiiial  planes  of  six-sided  |}ri»ms.  Streak 
red,  rcddisli -brown,  ilaidness  s  5.S.— -6.5,  Sp.  gr. 
■■14  6 . — 5  2 . 

T111&  species  ia  divided  into  ihfc  aubmciea,  viz 
I  ^l>^cular  IroiMwe,  or-Iron-gbiwe,  8.  Red  Iron  ore, 
3.  Red  Cla/  Iron-ore.  ' 

FiKiT  Sossnouta. 

SrF.cui.AR  Trov-Ork,  Tijmrion. 
This  Subspecies  is  divided  inio  two  kinds,  »i».  Com- 
mon Spcttilar  Iton-ore,  and  MIeaceoua  Specular  Iron- 

ore. 

/Vrsr  K,nd.~-C<tUUOm  SvKotJtait  Iroh-Ohe,  Jameton. 
— Gcmeiner  Ei^englnnz,  Wemcr. 

MTtmnit  Ctiartteteri.—(J,o\ou\  d.irk  steel ^rcy,  which 
r.cf|ueiuly  borders  oti  iron-black,  and  vjniciiines  incliiiea 
10  bi«Hni!.h-rcd  Occurs  very  liequcmly  tarnished  on 
the  external  surface.  Occurs  masbive,  di)i»eniinatwl, 
III  concretions,  and  also  ct^iUllind  in  rhomboida  and 
m  six-aided  ppmids.  Intemalif  sKHening.  but  some- 
ttroM  paeaea  into  shininp  and  splendenti  and  the  hiiirc 
amine,  rrtcture  conchoidal. 


Prom  Grengesbergcet. 
CoTutU,  PorM.— Reddish-brown  Oxide  of  iron,  9«.38 
phosphate  of  Lime,  .  .  S75 
Magneeia,  ....  ai< 
Mineral  Oil,  135 
Loaa  bf  liaMinf,  0.50 

98.94 

JJittnger,  AfbaodlMlgar,  iii.  p.  33,  33. 

Oeognotrte  and  OngraftMe  AnwlMin.^-.GenerdlIy 

occur-)  in  beds,  iti  prliniiive  and  secondary  rocks;  as  in 
Ea^Uud,  and  u>  nuny  mincii  in  the  continents  of  EuropCi 
Asia,  and  America. 

Utet. — When  it  occurs  in  quantity,  it  is  smelted  aa 
an  ore  01  iron,  and  aflfoixls  excelleol  malteable  iron. 

aennd  JOaa.'-iAttikcwom  SpBctfLAK  laon-OnB, 
metm .— Eiaeni;limmer,  Wemer. 

Kxicrmil  Characlert. — Colour  iron-black.  Occurs 
most  commonly  masMvc  and  disseminated.  Imcrnally 
^^J.L;ldenl,  winch  io  some  vji  icties  passes  into  shining, 
and  the  lustre  ia  tneiallic.  Slightly  traoaloceot  09  tlie 
edge  s ;  but  tranidttceDr  in  -thin  phUei,  and  it  then  appeari 
blood-red. 

'  Geognottle  -mtid  Geogra/ihit  SllniaMoff*.->dencrafly 
oci  urs  in  priFrrui\e  locks,  mid  ii  is  met  With  in  Scot- 
land. England,  Not  way,  Geini^ny,  &c. 

Uies. —  It  melts  better  than  common  specular  Iron- 
ore,  but  rcquirea  a  greater  addition  «f  liineitonc.  The 
ifon  which  it  alRNrda  la  aonictimna«old«8lMit»lMtia  well 
fitted  for  cast^ware. 

». 

Sbcows  SonavMiBt.  * 

Rkd  Iho.v-Oiik,  Tampion — Rotheisenstein,  Werrur. 

This  species  is  divided  into  four  kinds,  vit.  $ca)y 
Red  Iron-ore,  Ochry  Red  Inm-ore,  Cumpaci  Red  Iron- 
ore,  and  Fibrous  Red  Irgn-ore  nr  Red  Hematite.  Of 
tlicae  Uie  t>rincipai  kiada  are  tiie  C0Gipa<Gt  and  fibroaa. 

Compact  Rkd  Ibon-okk,  Awceen^DiclitpMlotliei- 
aeiisieiii,  Wtrner. 

Jixtcrnal  C/,aracter*. — Colour  intermediate  between 
dark  sieci-grcy  and  biooU-red.  Occurs  most  common* 
ly  massive,  someiioiea  also  disseminated,  specular,  with 
impresaiow}  and  in  avppoiititiBUB  ctyaiali.  Fradiure 
utuii>lf  uneven.  '  * 

'  C»»HlniMt  Fartt^^xide  of  Iron,  70.50 

Oxypen,  99. — lOO.oo 

litichalz  in  (ihelen's  Jouin.  b.  iii.  3.  158. 

GeoffiiosUc  and  GeograftMc  &M>/ton«.— Occurs  io 
bed-.  :<iu;  veins  t;i  primitive  agiptumuna  in  EngbiMl,  Nor- 
way, Sweden,. Germanic  he. 

0«e*.,^lt  efferde  good  cait  and  ba^^fOD. 

FiBRoirs  Rr.D  Iron-Ore,  or  Ru>  Bbmat«, yoair- 
ton. — Rdihrr  GLskopf,  IVerner.         "  , 

External  CharB^t.r.JOa\oun  Mood  rdl  and  dhrk 
steel-grcy.  Occura  most  Itequemly  massive,  reniform, 
botryoidal,  atalactftk,  and  globular  5  also  io  fibrous  and 
lamellar  distinct  concretions. 

CS9IM*. />««».— Oxide  of  Iron,        .      .  90 
Trace  of  Oxide  nf^faagancae, 
Silica,         .       .       .       .  » 
Lime,      ....  I 
Watei^         ....    3— 9« 
DaifAwlnen.  Aim.  de  Chtmie,  Sept.  1 8  to. 

Geyjgnctic  and  Geogr^fiiUc  SUuoHont^ThtaS  tSZtU 

fame  as  the  piccediog. 
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Utet.—lt  afTords  excellent  malleable  and  caat-iroo. 

Thiko  Subipkciss. 

B«i>  Cikj  1«oif<Om«  or  STomt*  fkmittem. 

This  subspecies  is  diviJcd  into  four  kind*,  viz>  Ochry 
Red  Clay  Iron-ore,  Columnar  Red  Clay  Iron-ore,  Leo- 
ticuiar  Ked  Clijr  IroQ-orvt  wnA  l«»pei)r  Re4  Ciif  Ivoo- 
ore. 

Ftnt  IQmd.  Ochry  Rbo'  ClkJ  IiKm-Ons*  or  Rkd 
Cu&K«  J!uiieMi»^RoeUiel»  Wemgr, 

Xxternat  Ctaraetm^'-'lMtmr  bra«inih>Ted.  Oecun 

massive.  Ptirtcii>al  fracture  glimnjcrintj ;  cross  frac- 
ture dull.  Principal  fracture  thick  slaty;  cross  frac> 
tare  fine  earthy.  FngiMiM»>»VB«tiaM  UlMllart  ud 
sometimes  siprmtery. 

Geogno*tic  and  Geografthic  Situation».—lt  occurs  in 
'^hio  beds  in  clay-aUte  and  gr^>i|peke-aUte  in  Ueasia, 
ThuTiiit(ia,1iC 

■'Um. — It  is  principally  used  for  drawing.  The 
coarser  varieties  are  used  by  the  carpenter,  the  finer  by 
the  paiDicr. 

Second  Kind.  Columnah  Kko  Clat  Ikon-OrBi 
Jamfon. — Si!i>ru;licher  T>ioiieisenstein,  Werner. 

.,MxteraaI  Chanuttra^-Cuiaut  browi^ait'i'cd.  Occurs 
mmitive)  tnd  in  cvluttinm-'^diatiDCt  ooncrolions. 

Geognottie  and  GeografiMc  Siluatimg. — It  is  a  rofO 
mineral,  and  is  in  general  a  pscudu-vglcanic  production. 
H  ia  ffjuiid  ill  Germanf  tnd  other  countries. 

KimL   hBjnwuiAH  BBS  Cuc*  luK-ORmi 
JKMe«««.— LinaenliBriiifgflr  Tttooamtittin^.WeTmr, 

Extfrnai  C/iaracterg. — Colours  brownish-red  and 
reddi»lv>bro«a.   Occurs  massive,  and  in  lenticular  coft* 


GeognMtie  and  <3eo^f«i/lAk  SUuaK«Ud— It  openrt 
prtncipaity  in  beds  in  an  albjrgdaloid,.  •ubordinate  io 
day-slate  and  grey-wackc  iu  Bohemia. 

..Fourth  JOad.  I^ftrimv  Rsn  C&at  ImoWt'OftBi  Jkm«- 
••911.— Jaapiaartigor  ThoQChoMtdn,  tFem«r. 

External  Character*. — Colour  reddish-brown.    Oc»  ' 
curs  roasttive.    Internally  feebly  fflimmeriogi  aomo- 
Unea  approaching  to  gwteaiog.  Fnetare  inrge  tod 
flftt  covMdal. 

•  GeognM^  md  Oeografi/tle  ^UQffoiifw—It  ocdbis  «t 
Fischau  in  Austria,  where  it  forms  cooiidonMo  bo^l  ^ 
a  ficetz  or  secondary  formaliou.  '  • 

i,  P»iAatio  iRoiV'oac,  /a»r«g«.— 'PHaoMiMehM 

Eisen-crzi  Moht.    Rraun  Eisenstein,  M^'emer. 

Prismatic.  Pyramid  unknown.  Streak  >cl!owi«^h- 
brown.    Hardness  ~  5,5.    Sp.  gr.  ~  3.8  —4  2. 

This  species  ia  divided  into  four  suba|>e«ie»i  Qsbry 
Brown  Iroa-ore»  Conpaec  Brawn  IroiiHirOi  Fibroat 
Brywh  Irao-ovo  or  Brown  Henutite)  Brown  Cbf  tron- 
orc.  *  Bog  Iron-ore. 

»  First  Subsfboies. 

OoiiitT  BnowM  lBoii>onB,yaMe«on.  Ockriger  Brsun- 
daenstcin.  Werner, 

Sxierrvi  Ctow^era.— Colour  ligbi  jroUowiab-brawB. 
Occurs  naativ*  and  disa«iiunated.    Internally  doll. 

Fti<i:iure  coarse  earthy.    Soils  Htj^htly. 

Geognottic  and  Geografihic  Sumttont. — It  occurs 
along  with  the  connpdct  and  fibrous  silllBp«ciC8|  IB  £Mg- 
land,  German! ,  France,  tec. 

Vktt—h  affords  MKOliieBt  but4gmu 


Sbcond  Subspecies. 

CoaiPACT  Brow.v  InoH>oU|  Jbmeawi.  Dlchter 
Braweioenateina  Wtmer, 
SMenud  C9hinierm.>-Colonr*  yellowlsli-brown  and 

clove-brown.  Oc  curs  massive,  and  disseminated  ;  very 
rarely  in  supposititious  crystals.  Internally  dull,'  or 
semimclallic  glinimeririj?.  Fracture  even,  sometimM 
also  fine-grained  uneven.    Streak  yellowish-brown. 

Bc^pabem. 

Cmutit,  P«r$9^P€tojtiiU  ot  In%        .  84 

WotCTi  II 

Oxide  of  Manganese*  I 
Silica,       ....  3—98 
Daubuution^  Anna],  de  Chim. 
Geognottic  and  Geografihic  SUuations^-^lt  occurs  in 
the  same  geognostic  ami  gmg^nphle  •iluatioBB  RS  tbo 
following  subspecies. 

..Um^lt  nflbrds  i^MHit  SO  JW  fnf'  of  Iran*  It  it 
«B«ilT  foflibte.  It  «BbrdB  excbttent  bRr>ifoo. 

Third  SvMnEons. 

Fibrous  Bbowv  Iaon-orb,  or  Baowx  HlMATCnir 
JametoH.   Brtiurar  QIaskopf,  Wertur, 

External  Chantctm. — Colour  brown.  Seldom  occurs 
BrtBssif  e,  more  fiMqaemlf  alebietltic,  corBlloidal,  rem. 
fbrmt  botryoidalttubwowt  aomctiwies  abo  cylindrtral, 
fructicose,  and  in  distinct  concretions,  which  arc  fib' t;-;, 
granular  and  lamellar.  Internally  gliinmering  ;  lu&trc 
IntemiBdlfrte  butweeD'pewrlf  end  resinous. 

Fibrous  Bei:gzabem. 
ClHM«ll.  jy^^Pcroxide  oflmi,      .  » 

Water,     .      .-     .  Is 
Oldd*  of  MaagBoo^e,  3 
SMicn,      .      .  . 
Oeognottie  and  Geografikk  <l>aiailain<n  ■OteWlu  la 
primitive,  rran^,irioi'<,  atid  seCOldUty  lH0W1lBilli|  hi  Bag, 
laud,  (icrmany,  Italy,  kc. 

Fourth  Subspecies. 
^    Budwv  Cut  Ihois^uui  JSmumh. 

Tliis  subspecies  is  divided  into  five  kinds,  \'\z.  Com- 
mon Brown  Clay  Iron  ore,  Pisiform  Brown  Clay  Iron* 
ore,  ileniform  Brown  CUy  Iron-Orei  GrSDUbu*  BrOWn 
Clay  Iron-ore,  and  Umber. 
FM  XbuL  ConKow  BiowH  Clay  Irowork.  Jb« 


'Bxtemat  Ckdhicten^JCiAifan  brown  and  yellow. 

Occurs  massive.  Iniernally  dull  or  feebly  glimmering. 
Fracture  cunchoiclal ;  also  even  and  uneven,  Streak 

brown. 

ContiUuetu  Fort4,^^tiiilc  of  Iron,       .  69 
s       Oxidt  or  Miagwcaoy  3 
Wntcft-    ...  IS 
Silica,      .      .  10 

Alumina,  .  3— ge 

DautuUton,  Annal.  de  Chiin  Sept. 
Geognottic  and  Geografihic  Situation».^li  occurs  iiT 
Engld.id  i  also  in  Saxwn),  Buhemia,  Sikata,  and  Weal" 
pli^lia,  in  bcda  in  kecomlRry  mcks. 

&eoiirf  iCiMf.  PiiiroBM  BB«>wii  ImoMua  or  Pb*< 
om.  JoimetoH.    Bohtierz.  H  enter. 

KxiL-riial  Characters — C  i'-ur  v  illuwlsh-brown.  Oc- 
cur'3    n  sn.uil  spncr  i'  al  round  grains,  which  are  not 

hollow,  anil  tiicsc  jrc  compoied  of  cooccatric  curved 
lamellar  concretions. 

Cfc^fiMeMc  «nd  GMfr^ikiUe  StmOmti-^t  oceuw  in 
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holloas  !n  secondary  rocks,  as  at  Galston  in  AynhUc, 
and  in  many  places  on  the  Continent  of  Europe. 

Ute$. — It  yields  from  30  to  40  fter  cent,  of  Iron. 

mrd  Xkut.  RsNiroKM  or  Kidmkt-Shapko  Bbowh 
Clat  Irom-okb.  Jkmnmt.   Eiienaiere,  Wtmtr. 

External  C/iaractert, — Coluur  yellowish-brown.  Oc- 
curs massive,  in  irregular  single  balls,  also  in  renlform, 
'  Iciidculai-  Liml  cllijitical  forms,  which  are  sometimes 
hollow.  These  iurms  are  composed  of  concentric  la- 
mellar concretions,  which  often  include  a  loose  nodule. 

Geognottic  and  GeografiMe  Situation:'— It  occurs  im« 
bedded  in  ironshot  cUj*  in  •econdanr  cocks  of  difierent 
kinds,  snd  also  io  lo«in  and  elajr  beds  tbit  lie  over  Mack 
coal. 

Z^scs. — It  is  one  of  the  test  kiiids  of  itonstone,  yield* 
an  cKccilcnt  iroo^  and  is  smelted  in  many  places. 

fourth  ISad,  GBAirvLAm  Bhoww  Clat  lB.oi(*omB, 
Jametm. 

Mrttmal  CShmwrm.— Colours  jrellowisb  and  reddiib 
brown.  Occurs  nusive^  and  In  snail  globular  united 
grains. 

Geognottk  a'ld  Gec^-rofiliic  Situation*. — It  occurs  in 
beds  between  the  rcti  sandslone  of  the  salt  formation 
and  the  lias  limestone.  It  (ifien  contains  petrifactions 
of  shells.  It  1%  found  in  Bavai-is,. Salzburg,  th«  Tyrol, 
and  France. 

Uk«.— 'It  affords  »boot  40  jur  et»t.  of  good  tran. 
F^k  KM.    Umbbb,  /orcmb. 

lixtrrnal  Charattert.—Coiourt  clove-'  i  i^'.  i;  qiv:!  ycl- 
lowish  brown.  (Jcciirs  massive.  lni..iua.;y  uuil  or 
glimmering,  an(i  resinous.    I'rarturc  flat  conchoidal. 

Geognotiic  and  GeogrofiMc  Situatiant^lt  OCCUrs  in 
beds  in  the  Island  of  Cyprus, 

Vte.i^U  it  oacd  at  a  plgneni. 

*Boo  Ihow-Orei  Jamewn.  Raseneijenatein,  W!ir»er. 

Thc-t:  are  till  .  I.  k'mAi  of  this  ore,  vis.  MorasamrCi 

bwamp-oii.,  aiiU  Akadow-orc. 

Firtt  Ktnd.  Mor\ss  ohl,  or  FkiablB  BOO  IrOV* 
ORK  Jamcton.    MordSierz,  Werner. 

Jixiemal  CAaraftm.— Coloor  brown.  Sonctiioes 
friable,  aometimca  nearly  coherent.  CobertM  nvietiea 
occur  masdvet  corroded,  in  grains,  and  B(imetimea.lobe- 
rose.  The  friable  is  composed  of  dull  f'n  ty  particles. 
Coherent  varieties  externally  and  internally  dull.  Frac> 
ture  earthy. 

0&«m>afioit«.— -It  is  cbsrscterised  by  colour,  dull 
cattby  BSpecti  and  low  apedfie  graviif. 

Second  Kitd.  SwAMP-oiir,  or  InDORATM  BoO 
Ibom-ohb.  Jameiw,    Sumptcrz:,  Werner, 

Jbftertua  CkafBcfers.^C«loar  fellowhb<brewn.  Oc- 

curs  corroded  and  vesicular,  also  amorpbou"..  Inter- 
nally dull,  but  the  darker  varieties  glimmering,  and 
sometimes  even  glistening.  Fracture  earthy,  some- 
times passing  into  fine-grained  uneven.  Specific  gra- 
vity. 3.944.  from  Sprottau,  Kirtoan. 

Obttrvatimt —It  is  distinguished  from  the  preceding 
kind,  by  its  greater  spedfic  gravitf,  and  greater  com- 
"^actness. 

Third  Kind.  Meadow-orb,  or  Conchoidal  Bog 
Iron-o«k.  Jiitnrtzn.     W'ciscncrz,  Wrrr.rr. 

£j.i(rnut  Characlert.— On  the  fr«-sh  fiaciure  it  is 
blackish- bruwu,  wbicli  sometimes  passes  into  brownish- 
Usik.  Occurs  massive.  Iniemaliy  shining}  glisten* 
ingi  lustie  resinoflt.  Fracture  condMidtl.  Tields  • 
Uf bt  jrellowiah-grej  simk. 


CtmttUun*  Ar«t.* 

OBlde  of  Iran,  ....  61.0 
Oxide  of  Msngancse,     ...  7J> 

Phosphoric  Acid,  with  s  trace  of  Sulphur,  2.5 

Water  19.0 

Silic.T,       .       .       .       .«     .       .  6.0 

Alumina,  2.0— sr.* 

Dauhuittony  Annal.  de  Chim.  1800. 
GeognoMtiemd  Geogrvfthic  SUuattanM  of  Bog-iron  ore. 
•Tt  is  found  !n  various  places  in  the  Highlands  of  Scot- 
land, in  the  Hebrides,  ami  Orkney  nnd  Shetland  Islands, 
in  alluvial  s«iil.  Also  abundaiiily  on  the  continents  ot 
Eurn[>e  aiul  Ameiica. 

{/<*r«.— Affords  good  iron  on  sniciting. 

Gbbus  X.  MANGANESE-ORE. 
Mang4n-ers,  MM*. 

Prismatic,   Hardness  =9.5*>d.       gr.  =4.S— 4.8. 

This  geaut  contains  but  one  species,  vis.  Prismatic 
Manganese  dre. 

1.  PmsMATic  MANoAxesB-wiB|  JbaM«eis.F->Friena* 
tisches  Mungao-ers,  Moh*. 

Prism  nearly  10'/.  Most  perfect  closTiige  Iq  direc- 
tion of  the  longer  dia^nal. 

TUi  species  contains  three  Bttliipeeies,  vl»  ^f9y 
MangnBe«e.oro,  Black  Mangauea«>gi^  and  Scaly  Biwwa 
ManganesMre. 

PiaeT  Stiwrsom..  « 

Ohky  Mancabbsvobi,  JbrnrMB.— OnmBraOMidb- 

ers,  Werner. 

External  CAonirfrrt.— Colowr  dark  steel-grey,  4n- 
lii  ji  ;^  niore  or  tesi  to  iron-black.    Occurs  massive,  iii 
vaiioua  particular  extenral  shapes,  in  hbroua  and  radia- 
ted concretions,  and  crys'allited  In  four-sided  prisma. 
Lustre  shining,  glimmering,  and  metallic}  frac|pre  con- 
eboidal  and  eorthy.    Streak  black. 
CeiMf.  />ari«,r-Black  Oxide  of  Mwganeae,  90.50 
Oxygen,      ,      ,       .  3.35 
Waler>      ....  7.00 

Klafirattt.  100. 

Geogiiostic  and  (!r(,^(ifi/iic  Situatiorjt — Occurs  in 
veins  and  imbedded  masses  m  primitive  rocks  la  Scot- 
land, England,  France,  and  Germany. 

V«e*.^t  ia  added  to  glasa,  in  small  ouaMity,  wbon 
we  vdsh  to  destroy  the  brown  cdoor Vhich  (Hat  mate- 
rial  receives  from  intermixed  inflammable  sub^tanrrs, 
or  in  lar^;cr  quantity,  when  we  wish  to  pivc  to  it  a  vio- 
let l)luc  r.oloiir.  It  affords  a  tine  brown  colour,  which 
i^  used  for  painting  on  porcelain.  .  liis  employed  in  the 
laboratory,  as  the  dieaposi  and  meet  conTenicnt  mate- 
rial from  which  to  uroeiire  oxygen  gas«  AH  the  oxy- 
niurtsiic  scid  used  in  bleaebenes,  and  fbr  the  porposo 

''.I  il(  ^;Tij;,r  oTT.n  riniis  matter,  \s  pre]:':i:  from  nfnin 
gancse,  and  the  usual  materials  uf  uiunatic  acid. 

SXCOND  SVOSPEOIEB.  * 

Blaob  MAveaimss-OBB,  JtmeoBm. 

External  Characlert. — Colouis  tiluisl-Ijlack  and 
steel-^rty.  Occurs  massive,  tuberose,  frutioose,  reni- 
form,  and  botryoidal ;  also  in  fibrous  and  lamellar  con- 
cretioos.  Internally  glimmering,  gliatcaiog,  and  me- 
tallic. Ff»eittr»  conchoidal.  Opaque.  Streak  blackiab^ 
brown. 
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Geegtioatic  and  Geographic  Situatioht. — Occurs  in 
veina  in  primitive,  truwiiigo,  tod  Mcoodkry  rbcki|  io 
"SMonuri  Hanorert  Ice. 

Tmrnn  $aB8P£ciEs. 

ScAtT  Bsowir  Makoa.»bsb<'0«b,  Jameton. — Brauner 
Eisenrahm,  fVemetm 

MxttruBl  Charaeten^-^.CitiU»a  nrttrmediate  betwem 
ite^gny  «i>d  clove^brovn.   Oeeun  in  crmtt,  nia«> 

sjve,  apumous,  rruticose,  and  irre).;ular  cJendritic.  Fri- 
able, or  Triable  passing  itito  solid.  Composed  ol'  scaly 
panicles,  which  arc  imernittliaie  between  shining  und 
glistening,  wjUt  metallic  lu&ire.  boils  alroogly.  Feels 
greasy. 

Oeogmutic  AlualltfJi^^Occ^n  in  dfiMj  cwritiea  in 
brown  bmnadt*. 

Oeogra/ihle  Slriia/icwi.—It  is  found  near  Sandlodgc  in 
MainlBod,  ooe  of  the  SbetUnd  Islapda;  and  in  various 
iron  inia«B  od  tba  Cohimpnt  gf  ^Europe. 

'      OmDM  lX^-»rATIV£  MEI^ALS. 

Metallic.  Not  Uack.  If  grey,  is  ductile ;  and  8p. 
gr.  =7.4.  tnd  more.  Hudotti  sO. — 4,  or  nnllMblel 
Sp.  gr.  S5.T-^1.0.  ^ 

^  GBiras  I.  ARSENIC.         *  < 

*  Form  nnltiioirir.  Tfai  wb}t«.   Hirdnen  ~3.€!  Sp. 

gV.  =5.7 — 5.8. 

1.  Nauve  Arsenic,  Jameton.  Gediegcn  Arscnik, 
Werner  ay}d  Mofm.  „  *  • 

Reniforiit  and  massive.  .       *  * 

Bxternal  Charactera — Colour  tio  urbite.  Litcmalljri 
«o«he  frc«)Kfraclun,  uailblljr  gUsiening,  iB«lian|g  to 
glimmeringt  •ometlmes  lo  thbibig,  ind  uie  luitre  me- 
talHc.   Fracture  small,  and  fine-grained  uneTcn, 

CketHUttl  Choraettr» — Before  the  blowpipe  it  vields  a 
■wliilc  smoke,  diffii^ics  an  arsLtiical  odour,  burns  wiib  a 
blue  flame,  it*  gradually  and  almost  entirely  volatilised, 
and  df:pijsi!s  a  wbiic  coaling  on  tiie  coal. 

C'jyti'..  Pcria.—'lx  Usually  contaio*  «  amall  porlioo  of 
iroit,  and  when  h  oocnrs  vUb  gold  or  iSlTor,  a  Httle 
^old  or  ailiwr. 

&eagnattie  and  GengrafiMt  ^tutWitm — It  occurs  in 
Tfins  Iti  piiniiiivc  rock^,  as  in  gneiss,  nica^slate,  and 
clay.s^te,  and  le«s  frequently  in  tnuiaition  and  aet^ndarr 
rocks,  io'Nv^ri  Gtrmif,  Piioe*,  SjMiii  kc 

•  -  *     Gmm  II.  TBLLURIUAK 

Furm  unknown.     TiA>VbllO.     HArdoeas  s  t--  ^.S. 

iiia  gcDus  coMaioB  one  qwciea,  viz.  Native  Tell«- 


Sj.  gr.  =6.1,  6.3 

1^1 


1.  NATivm  I'Ci.i.uB.iti-Mr  •/ameaon,  Heptahaednscbes 
Tellur,  Ato/it,  Gedikgco  Sylvann  ffinvffr. 

Hxtemal  Cfiaractert. — Colour  tin>whita.  Ogfivri 
maaatve.   iDternaiiy  abioing,  and  luatrc  metaUie. 
GbbmK.  ^crit.— Tellarinin,     .  99.ss 
Iron,       .      .  7.20 
Oe'd»      .      .      .  0,25 — ion, no 

K'iafirolh,  Bti;  b.  iii.  s.  8. 
Gengnottie  and  GeografiMc  6lUuaHonti~-U  OCCUrs  in 

vaiua  n  gr9<wac]i;c»  Tnmjivwda. 


Gsiim  IIL  ANTIMONY. 

Tessular,  prismatic.  Not  ductile.  Wbit«.  Hild- 
ncss  -.3 — 3.5.    Sp.  gr.  =6.5—10. 

Tiiis  Cicnus  contains  two  spedi^  tls.  Dodecabedrtf 
.'\numony,  and  Octahedral  Anllmonjr. 

1.  DoDEOAKAiiaAL  Amtimowt,  JimrtoR.— Dodecae* 
driachea  Spiesghiii  AfoA«.  Gcdicge 

TcBSohr'.  Cleavage  octahedral  auJ  liudecalicdral. 
Hardness  =3 — 3.5.    Sp.  gr.  — 6  5 — fi  8. 

External  CAorac/rr*.— Colour  perfect  lin-wbite.  Oc- 
curs massive,  disseminated,  reniform  ;  also  in  grannlar 
and  lamellar  distinct  coocretiooa.  Cryatailised,  in  oc- 
tahedrons and  rbonboidal  dedecahedrons.  Splendent 
and  roetalUc. 

Geognouk  and  OeogrofMc  SUuatton,. — It  is  found 
in  ar^'e^l;^c^ous  veins  in  tbe  gneiie  monntani  of  Cbn» 

lancbca  in  Djuphiny. 

3.  OcTAiiKUKti.  ANTiKOMri  JkaM«e«w^>Octiedrin- 
ches  Spiesglas,  Mahi. 

Tessular.  Cleavage  octaliedrtl.  Il«TdneM9.5.  Sn. 

gr.  =8.9r-^lO. 

Two  Subspecies,  vis.  I.  AollmAnlal  Silver,  a.  Ar- 
Mnicbl  Silver. 

^     *       .  ■  • 

Finnr  Sunasveine. 

Antimoitial  S|iti^,  •/eaiMPii.— SpieiglaB  Silber, 

Werner. 

Exter i  laractera — Colour  intermediate  between 
silver-wbita  and  tin- white.  Occura  masaive,  and  ma. 
talUsed  to  obliqna  four  and  In  aix-aided  prisms.  Inter- 

naUy  shining  and  splendent,  with  metallic  lustre. 

Geognottic  and  GeografiMe  Situation*  It  occurs  in 

veins,  in  primitive  and  tranaitioo  rockf»  in  Germanv  and 

France. 

OAicrvaijon*.— The  oblique  prism,  if  accurately  given, 
would  refer  tkia  aubspeciea  lo  the  prismatic  sertea. 

Secon'o  SvBavsoiBai 

AasKHicALStLVKH, Jameton.  Arscnik  Silber,  tVemer. 

External  Charactcrt. — Colour  on  the  Ircsh  surface 
tin-whitc,  *vhjcli  utnishcs  greyiab>black.    Occurs  mas- 
aivc,  rcnifoi-in,  and  in  lamellar  coneretiooa.  Intematlv 
glitttcDing  and  metaUie.  Fraettire  uneven. 
Omm(.  ya^.   Arsenic,  35  tx) 

Iron,  .  44.25 

,  Silver,        .         .  1275 

Antimony,       .       ,  4.00 — 96.00 
Klaftroth,  Beit.  b.  i.  a.  I8f. 
Geognottie  and  GeografiMc  SUuatiuu^ll  occurs  In 
veins  in  pipiniitive  »nd  tranaitteii  rocka»  to  Germany  and 
Spain. 

Gsvva  IV^BISMUTH. 

Tessular.  Silver-whiie,  inclining  to  red.  Htldoeis 
=3.0.— 2.5.    SpeciEc  gravity=8.5,  9. 

Thii  ganne  contains  one  apeeiet»  vis.  Octabcdnl  Bi«- 
muib. 

1.  OcTAHBDRAL  BisMUTR,  yamesen.  Octtndriachrt 
Wismuth,  MoAt.   Gcdicgcn  Wismntb,  tVermer. 

Tessular.    Cleava^  octahedral. 

External  Charattert^QoXwxe  silver-white,  which  in- 
clines to  red.  Seldom  massive^  generally  disseminated, 
•fed  to  leftTea  bavin^  ptqmMel7*stceabed  surfaces,  and 


Digitized  by  Google 


S9S 


ciysullized  in  octahedrons,  cubes,  end  tetrahedrons.  In- 
tetnatly  «i>lendent,  and  lustre  metallic.  Malleaiile. 

Geognottit  end  Gtignfihk  ^warlaiu  — It  occun  in 
▼cin:.  !a  iiriiDitiTe  tvckk  in  Coinweli,  end  other  eonirtries. 

enters  as  an  ingredient  into  the  composi- 
tion (if  printing  types,  and  of  pewter;  is  used  as  solder, 
ill  tfif  consi ^^.c^luIl  ul'  mirrors,  and  I'.ir  tlic  n  I'l-i  r.t;  of 
guid  and  liiivcr  ^  u»  uxidc  is  used  as  -a  white  pigment, 
as  an  vssentrjl  ingredient  in  a  kind  of  salve,  wnich  is 
uacd  for  givini;  a  black  colour  10  lAe  hair,  end  as  an 
ingredient  iii  sympathetic  ink.  All  the  biinath  or  com* 
mere*  it  obiaioed  from  Sixonf. 

0B1IV8.V.  MERCUItr. 

Tessular,  liquid.    Nci  m  illeable.   White.  HirdneM 

— 0 — 3.    SiH-cific  giavi!)  — 10.5 — IS. 

Tius  j;('niis  cuniains  tMu  :^|iclics,  viz.  1.  Plaid  Mtr* 
curj',  2.  D  i-lcc  iliedral  Mercury. 

I.  Li m  in  N,vTivE  Mkrcurt.  .AimMow.  Tropfbarc* 
Qedttrgtsii  Qucckailbcr,  M»4«.   Gtsdiegvn  Queekailber» 

I  ;  i  I.   lln-wUte.  II»r(lne>»sOL  Specific  cnTi< 

—  IJ  — 15.  '  "  , 

External  Characters — Colour  tin-witile.  PeriiBCttjr 
liquid.    Spleiiuiiii,  aiKi  lufirc  mt-tallic. 

Grogmttic  and  Geographie  SUuationt,-—Thn  mineral 
occurs  jitnicipaltf  in  rocka  of  the  coal  forniation,  and 
either  dissemin  iied,  or  in  Tcims  trtTersing  them,  a« 
in  Sp<jin  and  G.  rmany. 

*    S.-DoDEOAHBDKAL  Mekcijiit, or  Native  Amai  cam, 

Jarr.es'.n     N.  ij:  licli>  s  A  in  .  l^'.ini,  Werner. 

'1  cssul4r.  No  cleavage.  Sitvf  r-whaic.  Hardnesses 
1—3.    Specific  gra»ity~l0  5— 19.5 

External  Charastm^Q^Xwxt  sHvcr-wbitcs  Occam 
usually  in  small  iwindiab  pardons ;  and  erystallind  in 
flioaibmdal  dodecahedron*.  Internally  shinin)^  and  me- 
CalUc.  Fracture  smalUgrained  tmeven.  Wiien  pressed 
between  the  fiii(;er!t,  (ir  rut  with  a  kniff^  itWilita  • 
creaking  sound  like  artificial  amalgam. 

CefwftfMvnr  P«ru — Mercury      .      r4  ' 
Silver      .  95^9 
illrver,  in  Creil**  AnnalSB,  1790,  k.  il.  a.  38.  44. 

GnflMMfr  AMf  Geografthic  SUuaiion*  —U  is  j^cneral- 
hr  associated  with  native  mercury  and  cinnabar.    It  is 
found  at  Mosrhcllandslieri^  in  Dcaa«PQIIttf  dud)  It  is 
''Said,  also  at  Roscnau  in  Hungary. 

Gknus  VI.  SILVER. 

Tcssular.  MaiJcablc.  Silver-white.  Specific  sn- 
vity  — 10.10.5. 

1.  HuAHBonAi.  SiLTBtt,  Jamupn,  Heuwdtiiebei 
Siiber.  Afoka. 

Tessular.    No  clcavajje. 

This  fcpecies  is  divided  into  two  subspecies,  viz.  Com- 
mon NatiTc  Silter,  and  Aarifenma  NetiTO  Silver. 

FiMT  Sijasrmem. 


Common  Native  SilvbBi<  .  , 

.&r<«nM/ ClkerMfers..*4:otoav  pare  ellver- white.  Sel- 
dom ocenrs  maesivo,  more  frequentrjr  disaominated,  and 

in  various  particular  txtemal  shapes,  or  crysiallizcd  in 
cubes,  octahedrons,  rhumboidal,  ikidecahednNUt  and  te- 
trahedrons. Lastre  aploodent  to  gltnmierinf.  Fmtm 
fine  hackly. 

Otmnatik  Md  Ottgn^  Sttimitaiew— Oeevis  in 


veins  in  various  siiver-mioes  in  Europe,  Asia,  Africc* 
and  America. 

Iia  varioua  uses,  in  coioage,  and  for  other 
aaefal  and  onunnental  purposes,  will  be  conudered  in  a 
separate  erticic. 


Gulditehes- 


SBOOiTD  SoMnofBfl. 

Auriferous  Native  SlLVMtJSi 
geiliceii  S  iDi  r.  IVirnrr 

External  Charaetera  CokMir 

br.>»  -;il("W  and  ailvcr- white 

ComtUtumt  Peru.   Silver  79.00 

Oold       .       .     28.00— 10000 
Fortfyee.  Phil.  Trans.  17M,  p.  533. 

Geognoiric  ar.d  Gto^afihic  Situatiittis — It  occuii  to 
veiiis  in  primitive  rocks  at  lCon|[St»erg  id  Norway  j  at 
Rinria  in  Selsbarci  end  at  SefalwiftobergiQ  Siberin. 

'    GaarveVIL  GOLDu 

SunkUk   YcHow.    Specific  gfivilfSli— 80. 
.  .     ^™  ccnieine  onlj  on*  epecies,  vit.'  ffbnhe. 

\.  Hkxahedral  Oot.o.  Jameson.  tfexacdriselMtGe* 

diegen  Gold,  Mn/n     (iediegen  Gold,  ll'emcr. 
T<.■'^^ul,1r.     N'lj  cleavage. 

Kxtertal  C/iararr<T«.— -Coioor  perfect  ^d-jellow, 
which  V  4tie<,  ill  intensity  I  in  aome  verieOes  incline*  to 
brass^eUflw.  Seldon  occtn*  waaure^  often  dissemi- 
naied,aiid  aometliaies  erystalliged  lb  octahedrons,  cubes, 

rhomboidal  dcdecahcdrm^s,  and  tetrahedrons.  Inicnial- 
Ijr  shining,',  j^iisuiniu;,  and  uiPtallic.    Fracture  hackly.  ' 

Geog'iotlic  and  Grograttlnc  Situations  -^\\.  occurs  in 
v^iis,  diid  dibt>emit)ate<l  m  pritnttivc  transition  and  se^ 
condaty  rocks,  abundantly  ui  allttvial  depositcs,  a^  it 
not  cimfiftcd  to  any  particular  qaerter  of  the  globe,  ta^ 


iog  found  u  Eiuo|pe»  Aale,  AlHca,  end  Ameiice. 
GsMUflTin.  PLATINA. 


-J* 


Form  unknown.   Steel-grey.   Sp.  gr.  ~  iff— ijo. 
I.  Native  Pi.»Tini  1  Ikweecw.  OeginaeB  Plu^ 

IVemer.  ^ 
In  grains  and  rolled  pieces. 

A'xrerxa/ CAaracfm.~-Colonr  vicy  lisbt  iteel-gr«y^ 
.which  approaelief  to  silverwwbite.  ■  Oeeanr  Infgiaina 

end  rolled  pieces.    Roundish.    Externally  abtnilfe,( 
tening,  or  glimmeririg,  and  lustre  mciallic.  r 

Ceognosticand  Geographic  SUuatioti*. ~Occ'Wt\ 
cipally  in  alluvial  depositcs  in  South  America^. 

Grhus  IX.    IRON.       "  , 

Tessular.   Pale  siecl-gr^y.   Sp.  grc:7.i— 7.8.  ■ 
This  Kenaa'GOOtailie'oaeapeeiea,  via.  Oct^bednl  It^n. 
1.  OoTAKBMAL    Iran — /amecoii.-^OctMdriiciiefe 
IQcen,  iMhilr.— Oediegen  Eisen,  Werner. 
Tcssuli^r.    No  cleavage. 

This  species  is  divided  into  two  subspecies,  viz.  Ter« 
remlel  Native  Iron,  and  Metaoife  Native  Iron. 

Fia«T  SvaatBciBi. 

TEHRBavBiAi.  Native  Ibob,  JSmmtcmm— Tdllifelae% 


Eternal  CAaraettn,m-^tilhMie 
miteive,  in  plates,  end  in  leaves, 
nnd  laaira  BietelJie.  Fteante  hackly. 


steei-grey. 
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Huulltuent  Pafft^f— Iron, 

Lcatl, 


92.50 
6.00 

Copper,  I. so— 1 00  00 

Klafirolh,  Beit.  b.  iv.  s.  106. 
(itogmttk  and  Geographic  Situation.— It  it  uid  to 
h*^  bMti  found  assocMied  wiilk»bro«ii  Itoovtone,  sparry 
iiOQ,  and  bcavT-epar,  tt  KamMlorf  in  Sizwir. 

>  ^^;Smoii»  Svitpsein.  « 

Mktco»io  N^TivB  Jam*  il!MicMii^Mil|pf«lM>, 

Santtn.  ■    *  ^  '  . 

tJSxunml  Charaeiert, — Colour  pafcs  stcd-gre;f»  Oc- 
WttfnoMMSt  li|iperf««t  globular^  and  duaeminated  li» 
ln«i«oric  aioma.  lateroBllT  llitemiedlat* between  glim-, 

nn  ring  and  glisicninj^,  and  lustre  metallic.  Fracture 
hackly.  Yiciiia  a  splendent  streak.  It  is  flexible,  bQt 
Mt«iMtie. 

Agfram. 

dmUUMtnt  Arr*.— Iroo,      .  96.5 

Nickel,      .       3  5—100.0 

Kiafirotfii  Bait.  b.  iv. 
QimgrafiJUe  MwefiMi^Thif  adbepeciea  of  ifoo  falla 
ftmn  ih*  airfff  ^1  puu  oF  ItM «M-M,  and  appean  to 
6e  formed  in  the  atiii«a|iiara  fey  coma  pracaai  Idttiarto 
uoknown  to  ua. 

,  .    Gsvua  X.  COPPER. 

Taaaolar.  Goppar  lei.  Sp.  gr.  z  8.4  —  8.9. 
I.  OaraittMU.  Cams*  /anttfaoN.-.OctaedriKbes 
Ktipfer,  Mok*.   Oediet^eA  Kupfer,  Wemir. 
Tesiular.    No  cleavage. 

External  Charactrm. — Colour  copper-red.  Occurs 
massive,  di&seniiuated,  in  various  particular  f  rn  s,  and 
crystallixed  in  cubes,  octabedroos,  and  rbomboidal  do* 
decabedrons.  Internallj  gUateoiA^  aod  laatl*  aataU 
Uc  Fracture  hackly. 

Ge^vtUe  md  Ongnfihie  8Uitat§m»4^t  oeeurt  in 
veins,  arxt  irribccldcd  in  various  ptimitive«  truiaition,  and 
secondary  rocks ;  alao  in  large  blocka  in  alluTial  di»' 
tak^  itt  Enropei  Aiity  Afirlea»  and  Ameriaa. 

OaoEK  Z.  PY1IITE6. 

Metallic.  Hardneaa  ai  9Jh~-^S*  K  hardness  4^, 
aod  leas,  the  sp.  gr,  is  ksa  iban  S.  Sp.  gr.  =  4.1  — 
7.9r.  lif  S-$j  and  less,  it  ii  yellow>rad. 

GsxvH  T.    NICKEL  PYRITES,  oa  COPPER- 
NICKEL,  yctwMOB.— -Nickelkies,  AJoht. 

Prismatic    Pyramid  unknown,     iiardness^5 — 5.5. 

Sp.  gr.  ~T  s—r.r. 

This  GcDUS  contains  one  species,  viz.  Prismatic 
Niafcal  Pyriiea. 

I.  Paisnati«  Ni«xb&  PTBiT»a,  Jaaifwn.-^Priana- 

liactiei  Nickelkiea,  AfnAa.    Kupfer  Nickel,  Wtnur. 

Prismaiic.     Pyrjmid  unknoirii.     Cr  [  ptr-rctl. 

lixtrrnai  t'/jurac/rr*.— Colour  CDpjjtr-rcd.  Occurs 
mo'st  licquciidy  inHSitive  and  disscniinaicd ;  seldom  in 
particular  externa  t  Tarnis,  and  rarely  ci'yauUiaad  in 
oblique  four-sided  prisma.  Internally  alter naiea  from 
aidnut  4o  glistening,  and  luatra  MataUic.  Fracture  coi^ 
cboida),  amiMimes  paasin^  into  aneven. 

Conncit.  Pant.— -It  is  >  mpound  of  Nickel  and 
Arsbiiic,  Nviili  uccidcntai  intermixtures  of  cobslt,  iron, 
apd  sutphui 

^tSfogT^atHc  anil  Oeogra/thle  Situatioat.—U  Jfoeun  in 
prinouv    transition,  dnd  secondary  focltay  in ScoMidy 
Vol.  XIU.  fAUT  IL 


FffcHara 


ttid  in  aavvrai  different  mioiog  diatrieta  in  OarMny  and 

Spain. 

Gemcs  ii.    arsenical  pyrites. 

Prismatic.  If  white,  the  spi.  gr.  6.2  afd  teas  i  it 
grey,  ap.  gr.  above  6.8.   Hardness  ZZ  S>«-6.  Sp.  gr.  ZZ 

«.r— r.4. 

1.  PaiSMATto  AnsKNicAL  PvRiTBS,  Jamcton.  Pris- 
Wiatischer  Ai 1 1  ik  K  ics,  A/'v/ii,    Arsenikkies,  Wtmer. 

Prism  unknown.  Cleavage  unknown.  Steel-giey.' 
Hardness's  5.0—5.5    Sp.  gr.  ~  6.9 — r.4. 

Extemut  CAomelrrM^olonr  p|le  steal-gfay.  Oe% 
qiri  aiju»»U)e,  Adwin  ibe  'lonn  of  obli4ua  fear^ided 
INrisya.   Li»tre'«ietaIGc  and  shining. 

2.  Dl-FRISMATIO   Aa^EMCAL  PvRITSSf  JamttOH^— 

Di-prismaiischer  Arsenikkies,  Moha. 

Prismatic.    Hardnesses. S— 6,0.    Sp.  gr.^5.7— 6.2. 

External  C/iaractcrn. — Colour  silver-white.  Occurs 
massive,  and  disseminated ;  also  in  prisaoatio  diatinet 
concretions,  and  crystallized  iQ  obllquo  Ibiir'^tad 
prisoks,  varioosly  nodiEed  by  bevahnants  'and  trunca- 
llona.  E>tatnaHy  sMaing  or  sploadaMtt  intgrnally 
ing,  seldom  gUataningt  and  loswa  aMtalUe. 

uneven. 

Gfognottic  and  Gecgrafihlc  Situatkmi. — U  occurs  in 
priraitire,  transition,  and  secondary  rocks  in  bcodaodi 
Englaod,  Saxony,  Spain,  and  other  countries. 

Ute,  It  is  from  this  ore  tbat  the  White  Oslda  oC 
Araenk  fo  principally  obtained,  and  Artificial  OrpiMan^ 
is  also  prepared  from  it.  A  variety  oamad  Aff^Ua- 
rous  conuins  a  portion  of  silYer.  .  f 

GsHOftUt.  COBALT-PYRITES. 

Teasular.    Hardness  ■»  5.5.    Sp.  gr.  fi,  :=:  6 

1.  HaXAHRDRAL  CoBALT'PvlktTBS,  Or  SlLVER-WHITS 

CoBkLT.  Jcimeton.  Hexaadfisalitfr  JLoMt-Kie^  iMM*. 
Glans  ikobold,  Wemtr. 

Tessular.  CleaTage  hexabedral  and  perfect.  W6lte, 
knUning  to  red.   Hardneass  M»  Sp.  gr.  sr  6. 1—6.3. 

Sx$enial  CkaracrMw^— Colour '  ailver-wMte,  slightly 
Inclining  to  copper-red.  Occurs  comnionly  massive, 
aod  diasemiiiated ;  also  cryssullized  in  cul>c^,  octahc- 
droiu,  pentagonal  dodecahedrons,  and  irosahedrons. 
Internally  shining  aiid  gltsticning,  and  lustre  meiallic 
Pracinre  conchoidal. 

OeiatnWie  and  Geografihie  ^ll(iiai<M«.~It  occurs  ill 
priniiive  rocks,  in  Norway,  Swaden,  and  Silaaia. 

V»e.  This,  is  one  of  iba  most  common  spedin  <af 
cot>alt,  and  is  that  from  which  the  cobalt  of  commerce 
is  principally  obtained. 

2.  OoTAHKOHAL  CoBAi.t -PvHiTE.s,  Jarhcsou.  Ociac- 
drischcr  Cobalt- Ries,  AfoA«. 

Tessular.  Cleavage  lessular.  White,  inclining  to 
steel-grey.   Hardness  :z  S, 5.  Sp.  gr.  s  6— 0.6. 

Exterwd  Qmttert.—CtAam  Un^bite,  inclining 
more  or  lesa  to  atecl-grey.  Occurs  massive,  m  various 
particular  external  forms,  in  radiated  an  '.  '  micllar  con- 
cretions, and  crystalliicd  in  cubes,  octahedrons,  and 
rhomboidal  dodccahcilrons.  Lusirc  \  ai  ies,  frcm  splen- 
dent to  glimm^ing,  and  is  meiallic.  Fracture  uneven, 
and  eooeiioidal. 

Vnm  IUe|e]sdorf. 
^  Chntf."Arf«.^Araei4c,  74.8174 
•  Cobati,   .         ;  90.SISS 

•  '      Iron,      .         .  5.4«Jr 
t       Copper,  .  .  0.1586 

^Itlphur,  .  0.8860—100 

»    *       ^  '  Str^tmeftr. 
♦  F 
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Geognoitic  and  Geograf^hic  Siluattoni. — It  occun  in 
veins  and  beds  in  priiniiiTe,  transitioD,  and  secoadarf 
rocks,  and  is  found  in  Cornwi]l«  GwnHllf » FranC*}  Po- 
tauit  Hannj,  wai  Sweden. 

GBSvt  IV.  IRON  PTSITBS. 

Tessular,  rhomboidal,  prismatic.  TcUoV. 

a:s.3— 6.S.  Bp.  gr.r:4.4 — s. 

1.  Hkxahkdral  iHON  Prnrrsa,  or  Cqvicoh 
J>T  a  ITKS,  Jame»o  n— Hexaha  t  dr  ischerEiMO*Kie%  Jlf«A«> 
Genieincr  Schwelclkics,  IVerner. 

Tessular.  Cleavage  hcxahednl.  BWOM  jdbw. 
HMdoeaCA— 6.5.   Sp.  Rr.=:4.7~5. 

JfJWiwf  CStarvrf cr«.— Colour  bronze'jrellow.  Occurs 
most  cooimenly  pea»ive».di«MHBiintcd»  and  globulwi 
also  in  distinct  floacretlotia,  end  eiTilalllzsd,  ID  cubea, 
octahedrons,  and  in  the  Icucitc-form.  loternaily  shining 
and  glistening,  and  lustre  metallic.    Fracture  uneven, 

fOd  sometimes  c  il)r:ii  ndal. 

Gngnoitie  and  Ueogtuphie  SiluaHm*^\\.  occura  ia 
priutltWe,  tfeiudtiiMH  Md  weondvy  wnwueinii  in  vnxf 
countfy.. 

Otra.— It  it  MVtr  worked  aa  an  ore  of  IraO{  it  is 

principally  valued  on  account  of  the  sulphor  wldeh  6M 
be  obtained  from  it  by  sublimation,  aod  the  iiWi'trltrfol 
which  it  aflbrds  by  exposure  to  IIm  airf  either  Witll  Of 
wilhoot  previous  roastiag. 

9.P*isi(aTie  iBOtf'PrarnMtorRaMATBDPTamt, 

Jameaw.    Pristnatischer  Eisenkies,  Moh$. 

Pri8m~l06"  36'.  Cleavage  the  same.  Brwisc  yellow. 
Hardness— 6,  6.9.    Sp.  gr.^4.r— 5. 

External  Characttraj--dj\ovT  bronse-yellov.  Occtirs 
massive,  in  various  pertictilara,  external  shapes,  in  ra. 
dtated  fibrous  tod  lamellar  coocreuoDs,  and  crystallized 
fa  oUiqw  fbttr>Bided  pranst  variiwalf  modified  bf  be- 
velling and  truncating  pbtMS.  Lustre  varies  from 
shining  to  glimmering,  and  is  metallic.  Fracture  un- 
even, or  conchoidal. 

peiMdf.  i'crre.— Solpfaurk  .        .  5S.40 

Inm,  M.40— 100 

Mr.ichrt!,  Phil.  Trans,  lor  «»04. 

Geognoitic  and  Geographic  Situatioiu^—'XX  occurs  io 
primitive,  transitioo, secondary,  and  allatriallbrmalions; 
end  the  diflcrcDt  priocipaJ  verietiee  ere  net  with  in 
Cngland,  Germany,  Spain,  and  other  eeonirles. 

Rhdmboidal  Iron  PTRrras.  or  Maeitnte  Pv» 
KITES,  Jameton.    Ma,i;neikics,  IVerner. 

Oi-rbombuidal.  Rhomboid  unknown.  Cleavage  in 
the  direction  of  the  terminal  planes  of  a  regular  six- 
sided  prism;  another  less  distinct  pareiiel  with  the 
lateral  planes  of  a  sis-sided  prism.    Colour  brooae- 

Selkivr,  inelintng  to  copper^red.  fIerdiiesss:9.S~4.i. 
p.  gr  — 4  4 — 4.r. 

External  Character*.— ~Qo\o\xt  intermetliatc  between 
bronze-yellow  and  co;);)>  r-red.  Occurs  massive,  disse- 
minated, in  coarse  grauuUr  concretions;  and  very  rarely 
crystallized  in  six-sided  prisms  and  six-aided  pyramids. 
lotetiMlljr  splendem,  to  gUatenioti;,  and  lusire  metallle. 
Vractere  eaoclioldel,or  uneven. 

Gesfifsslir  end  Geografthle  Sf/uarfent.— It  or'~iK<;  in 
beds,  and  imbedded  in  primitive  and  transition  moun- 
lainh  ill  I  uith  common  iron-pyrites,  magnctical  iron- 
are,  ana  ulende,  ia  Scotland,  Wales,  Oermsny,  kc. 


0««v»V.  CbPFBtt-fTRITES. 

•  .» 

Many  axes.  Cleavage  tessular.  Br»as  yellow.  Steel 
grey.  Iron  black.  ilardness::z3.0—4.0.  Sp.  gr^iz: 
4.1—4.9. 

This  genus  coDtatBt  two  aubspecies,  via.  Octahedral 
Copper-Pyrites,  and  Telrahedrsl  Copper-Pyritei. 

I.  OCTAHBDRAL  CopPBR-pTRITKS,  Or  YxLLOW  COT" 

raa  PraiTaav  Jamettm — OclaedriicMBr  K.iHlfi|rlue% 
itf«fa.>^QpAsrfc1es,  Wmur.  *  ^ 

Tessular.  Cleavace  probably  octahedral.  BiawyclbMr. 
Hardnesses  0—4.0.    Sp.  gr.e4.1 — 4  3.  ■. 

External  Chmractert.,--JCoWt\xt  brass-yellow.  Occurs 
massive,  disseminated,  m  variooa  psnicular  eatenpl 
forms,  and  crystallized  in  octaheifrons  and  tetrahedrom. 
Internally  shining,  which  in  some  vadeties  pasbes  into 
glimmering.  Lustre  metaUie.  Fracture  commonly  uo- 
evepi  eaasetimea  evm  aadcMcboidal. 

CvniwsU. 

Irtn,«-.      .  fS 
Sulphur,    .      \%mJts  Ctewwtxi 

Gecgnottic  and  Geogrof^hic  Situation».—\%  one  of  the 
most  abundant  meiailiferotis  miiwrals;  ocevrs  io  almoet 
every  hind  of  repository,  in  all  the  great  ciaaaesoCrocke, 
and  has  a  mjr  estMisiva  Momphicel  iww*. 

OWe^-Neariv  cae^thM  eT Ito  Mppar  wUek  b  ob- 
uined  bf  aNtaUnrgk  opcntkai  ia  aatiactad  boai  tliia 
speciea. 

%,  TsTaABBDaai  Corvaa>Pnrtmi,  JtaM»it.p-T«- 

traedrteeber,  Kupferkics,  Afoh*. 

Teualar.  Cleavage  probably  octahedral.  Steel  grey 
and  iron-black.  Hardnesse3.n— 4.0.  Sp.  gr.e4.4— 4.9. 

This  species  is  subdivided  into  i»o  subapecies,  viz. 
Qief  Copper  and  Blach  Copper. 

Fiaar  Soaaraoi 


Gaav-CoppKit,  /amMM^-^Fahlerai  IFenttr.— Cuivre 
gris  arsciiifrrc,  Hawj. 

Mxtenat  Ckwacim. — Colour  stcel-grej-.  Occura 
massive,  diaetrminaudt  and  crystallized  in  letrahedrooa 
variously  modified.  Intcntally  glistening  and  WMtallie 
taaire.  Fraettirc  anaven,  acmetuBea  eonchoidal. 

Freyberg. 

CtmaHtmmt  Ptartt. — Copper,  4S.S0 
Iron,  .  2T.60 

Sulphur,     .  10.00 
.  ArseoiCf     .  15.60 
Silv«r,  QSO 

AmSmmft  <  i.«0^fl4X> 
Mi^tntk,  Beit.  b.  iv.  a.  SS. 

Gro^nottic  and  Gcografihle  Situation*.— It  occurs  io 
beda  and  veins,  in  primitive,  transition,  aod  sccondaiy 
rocks,  in  different  pjris  of  Scotland  and  England,  and 
also  in  maiqr  nfaiing  iKatrtct*  in  other  countries. 

Obra^It  ia  mlaed  an  an  ore  nT  copper ;  and  when  it 
coaiahM  antrer»  ia  worked  aa  an  wra  of  that  natal. 

t 

Sbcoii*  Svaawoiaa. 

Bi.^cK  Copri-R,  Jamrton. — Sehwarxersi  ^m'~v 
Cuivre  ijris  a)iUiiii>tnfi  i  l,  Hauy. 

External  Characiert. — Culout  iron-black,  which  some- 
times incliuea  lo  steel-^rejr.   Occurs  jnassivet  itiiaitgy 


Digitized  by  Googl 


MINERALOGY. 


^95 


Dated,  and  crystallized  in  tetrahedrons  variously  modi', 
fitrl  Intrrnaliy  stiining  and  splendent.  Lustre  metallic. 
Fracture  conchoidal. 

Kapnlk  in  Tnnaylvania. 
^  ConttU.  /*ar/#.— Copper,  .  37.75 

.  Antimony,  22  00  * 

jTT  '*  Sulphur,^  *^  .  *  28.1)0 

'  *•  SM»er,  0.25  • 

Iron,    .  .  3.3S 

Zinc,   .  .  5.00 

Losi,    .  .  3.75—100.00 

Xlttftroth,  Beit.  b.  iv.  s.  56,  68.  73,  and  80. 

Oeogntutlc  and  Geogrofihic  Situationt^—Occara  in 
veins  luait  traverse  transition  rocks  at  Zilla,  in  the  Claus- 
thai  in  the  Hartz,  and  in  other  districts. 

Ute.—U  is  worked,  both  as  an  ore  of  copper  and  aa 
an  ore  of  silver. 

Gbwus  VI— TIN-PYRITES. 

Steel'grey,  inclining  to  braas>yellow.  Sp.  gr.^4.8 
—5.0. 

This  ^enus  coQiains  but  one  apeciea,  viz.  Common 
Tin  PyntCB. 

I.  Common  Tin  PTBrxBs,  yamr«on.— Zinnkies,  Wirr. 

External  CAarscrrrt^-Massivc.  Colour  intermediate 
between  steel-grey  and  brass-yellow.  Occurs  massive 
and  disseminated.  Internally  glistening  or  shining,  and 
lustre  metallic.  Fracture  uneveo,  and  aomeiimes  con- 
ehoidal. 

ConttUuaa  Part».~"T\.nt     .  26.50 
Copper,  .  30.00 

Iron,     .  .  12.00 

Sulphur,        '  .  30.50 — 99 
Klafiroth^  Beit.  b.  v.  a.  230. 

GeogHoitie  and  Geogra/Mc  SUuMioiM.— It  has  been 
bithcrio  fuuod  only  in  Cornwall,  where  it  occurs  in 
primitive  rocka. 

Obdsr  IV.— glance. 

Metallic.  Srey,  black.  HardnessCZl— Sp.  gr. 
~4— 7.6.  If  the  specific  gravity  is  under  5,  with  single 
impel  feet  cleavages,  the  colour  is  lead-grey.  If  above 
7.4,  ia  lead' grey. 

Gmaut  I.— COPPER-GLAVCE,  ob  VITREOUS 
COPPER,  Jamcion. 

Kupfer-Glanz,  Moht.  . 

Cleavage  rhomboidal.  Blackish  lead-grey.  Sectile, 
and  nearly  malleable.  The  intensity  of  the  luatre  in- 
creased  in  the  atreak.  Hardnes)>^2.5-— 3.0.  Sp.  gr.^ 
5.5— 5  8. 

I'his  genua  contains  one  species,  viz.  Rhomboidal 
Copper  gisnre.    •  Variegated  Copper. 

I.  Rbomboidal  Copper  Glamob.  or  Vitrbous  Cop- 
per Orb,  yamriors — Kuplciglttk,  IVcmer. 

Knnmbiiiii  unknown.  Cleavage  in  the  direction  of 
lateral  planes  of  a  sis-sided  prism. 

External  Charactert. — Colour  blackish  lead-grey.  Oc- 
cur* massive,  disstminated,  and  crystallized  on  six-sided 
prisnis  and  aix-uded  pyramids.  Internally  shining, 
glistriiiiii;  and  (glimmering,  and  metallic.  Fracture  un- 
even and  coochoidal.  -  - 


•    I-  • 

€on»tttuent  Par/*.— "Copper, 

Iron,  . 

Sulphur, 

Silica, 


Biberia. 

78.05        •  •  '  • 
2.35 
18.50 

0.75 — 100.00 


A7a/iro/A,  Beit.  b.  ii.  ».  179. 
Geognottie  and  Gecgrafihic  Situation*.— It  occurs  in 
veins  and  beds  in  primitive  rocks;  also  in  beds  in  bitu- 
ninous  marl-slate,  and  in  Hoeiz  amygdaloid ;  and  is 
found  in  Scotland,  England,  Germany,  Sweden,  Hun- 
gary, See. 

*  V^ABiEOATBD  CoppBR,  /am^ton.— BuntkupferePB, 
Werner. 

External  Ckaractert, — Its  fresh  colour  is  intermediate 
between  cojipt  r-rcd  and  pinchbeck  brown  :  it,  however, 
soon  acquires  a  variegated  tarnish.  Occurs  massive, 
disseminated,  and  crystallized  in  six-sided  prisms.  In- 
temaliy  shining  or  glistening,  and  lustre  metallic.  Frac'' 
ture  coochoidal. 

From  Rudelatadt  in  Silesia. 
ConttUuent  Part*. — Copper,  58  h* 

Sulphur,  19  . 

Iron,  .  18  • 

Oxygen,  .  .  5 — 100 

Kbtfirotfi,  Beit.  b.  ii.  a.  286. 

Geognottie  and  Geogra/iMe  Situationt. — It  occurs  in 
veins  in  primitive,  transition,  and  secondary  rocks,  in 
various  mining  countries,  i^s  Cornwall,  Arendal,  Kongi- 
berg,  Thuringia,  See. 

Ute: — Copper  is  extracted  from  it,  but  it  is  not  so 
easily  reduced  as  copper- glance.  It  yields  from  50  to 
70  fier  cent,  of  copper. 

Gbkus  II — SILVER-GLANCE,  ob  VITREOUS 
SILVER,  Jamcton, 

Silber-Glanz,  Moh: 

Cleavage  rhomboidal,  or  not  discernible.  Blackiah 
lead-grey,  and  iron-hlack.  If  blackish  lead-grey,  the 
apecifir  gravitys6.9  and  more.  Hardoesa  2.0 — 2.5. 
Sp.  grA5.7— 7.2. 

Thia  genus  contains  two  species,  viz.  Hezahedral 
Silver  Glance,  and  Rhomboidal  Silver  Glance. 

I.  Hbxarbdbal  Silvbb  Glancb,  Jame*on.  Hex* 
aedrischer  SUber  Glaiiz,  Alohe. 

Tessular.  Cleavage  not  discernible.  Sp.  grc=6.9 
—7.2. 

External  CAararfcr*.— Colour  dark  blackish  lead- 
grey.  Generally  occurs  tnaasivc,  sometimes  in  various 
particular  external  shapes,  and  crystiillized  in  cubes,  oc- 
tahedrons, and  rhomboidal  dodecahedrons.  Externally 
ahining  and  glistening.  Internally  shining  and  glisten- 
ing,  and  luatre  metallic.  Fracture  uneven,  conchoidal. 
Completely  malleable.    Flexible,  but  not  elastic. 

Prom  (limmelsrilrst 
Conttituent  Parte — Silver,  85 

S  « 1  phu  r,  1 5 —  1 00 .  AVn/i  roth. 
Geognottie  and  GeografiMc  Situationt. — It  is  one  of 
the  most  frequent  ol  the  ores  of  silver,  and  there  are 
few  formations  of  that  metal  which  do  not  contain  it.  It 
occurs  in  Scotland,  England,  Germany,  and  many  other 
mining  countries. 

Utet  — It  is  highly  valued  as  an  ore  of  silver. 

'II.  RHOMBotn.^L  Silver  Gl^nck,  or  Bhittlb  Sir.- 
TBB  Qlanoe,  J(uneton,—'s>^T  'dgU»crz,  Werner. 
^  4  Fa 
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Rhomboid  unknown.  Sp.  gr.=5.7 — 6.1. 
External  Cfiaracirrt. — Colour  iiueimediaie  between 
iron-black  and  blackish  Icad-grcy.  Cicncrally  diiscmi- 
nated,  and  somctiii)C!i  crystallized  in  equiangular  six- 
sided  priims.  and  siK-sidcd  pyramids.  Externally  highly 
splendent.  Internally  shiniug,  inclining  to  glistening^, 
and  lustre  metallic.  Fracture  alternates  from  small 
conchoidal  to  fine-grained  uneven.  Lustre  oot  increased 
in  the  streak.  8cciilc. 

ContUt.  Farli. — Silver,  «6.30 

Sulphur,  13.00  . 

•  Antimony,       .  lO.OO  ' 

Iron,    .  5.00 
Copper  and  Arsenic,  O.SO 
Earthy  substances,  1.00—95.00 
Klafiroi/i.  Beit.  b.  i.  s.  166. 
Cieoffnotlic  and  Oeografihic  SUuationt. — It  occurs  in 
veins  that  traverse  gneiss,  cUy-tlate,  and  porphyry,  in 
Saxony,  Bohemia,  and  Hungary. 

-  Geiius  III  GALENA,  or  LEAD-GLANCE. 

Tessular.  Pure  lead-grey.  Hardness=3.5.  Sp.  gr. 
7.0— r.6. 

This  genus  contains  but  one  species,  vie.  Hexahedral 
Galena. 

I.  Hexahedral  Galeka,  or  Lead-Glamcb,  Jiame- 
«»n.— Hexac-di-iiicher  Blciglanz,  Moh». 

Tessular.  Cleavage  hexahedral.  Hardness^2.3.  Sp. 
gr.— 7.0 — 7.6. 

This  species  is  divided  into  two  aubapcciea,  via.  Com< 
mon  Galena,  and  Compact  Galena. 

First  Subspecies. 

Common  Galena,  ur  Lrvd-GlancS,  Jame»on.—GC' 
meiner  Bleiglaiiz,  Wernrr 

External  Character»  — Colour  lead-grey.  Occurs 
massive,  in  various  particular  forms,  and  crystallized  in 
cubes,  and  octahedrons.  Internally  specular,  splendent, 
and  i^listening,  and  lustre  metallic,  rragniems  cubical. 
Perfectly  sectile.    Uncommonly  easily  frangible. 

nurhim. 

CofUtituent  Partt.—\.tz6,  8513 
Sulphur,  .       .  13.03 
Iron,       .       .        O.SO— 98.65 
Thonuon. 

Geognotlic  and  GeografiMc  Sltuaiiona, — It  occurs  in 
veins,  beds,  and  imbeddecl  masses,  in  primitive,  transi- 
tion, and  secondary  mountains,  in  many  of  the  mining 
districts  in  Europe,  Asia,  and  AroeVica. 

V»e»  — Nearly  all  the  lead  of  comwerce  is  obtained 
from  gaiciva. 

Second  Sl'bsi'Rcixs. 

CoMrACT  Galena,  or  Lkad-Glancb,  Jdnuton^ 
BleischWLif,  Wtrnrr 

External  Charuettm. — Colour  lead-grey.  Occurs  mas- 
sive, disseminateil,  and  specular,  intrrnally  glimmering, 
and  lusfc  metallic.  Fracture  even,  which  in  some  va- 
rieties parses  into  flat  ronr.hoidal. 

Gcognottic  and  GeografiMe  Suuatioiu, — It  occurs  in  the 
same  formations,  and  in  the  aaroe  countries,  as  Common 
Galena. 

Obiius  IV.— BLACK  TELLURIUM,  or  TELLU- 
RIUM  GLANCE.— yamfaon. 


Cleavage  perfect,  accordinj;  to  one  direction.  Not.- 
malleable.    Hardnes*~l  — 1.5.    8p.  gr.^:7.0. — 7.3, 

I.  Prismatio  Black  Tkllurium,  yamtrton— PrW?  • 
matischer  BIltier-glanE,  A/o/i*.    Nagyagerz.  MVm<r»^*„ 
Blackisb  lead-grey.    Cleavage  prismatoidal  or  ax^ 
frangible.  .»  ' 

External  Character$. — Cojour  between  blackish  lead- 
grey,  and  iron-biack.  Occurs  massive,  disseminated,  In 
leaves,  cry siallizcd,  in  oblique  four-sided  prisms  and  four- 
aided  pyramids.  Externally  splendent,  and  lustre  me- 
tallic.   Internally  shining.    It  is  sectile. 

Cortil.  Parts. — Tellurium,  .  33.2 

Lead,  ....       s4.0  | 
Gold,  ....        9.0  ^ 
Sulphur,     .      .      .  9.0 
Copper,  .  K3 

Silver,  .  5—100 

Klafiroth,  Beit,  b  iii.  s.  33. 
Gtognottic  and  Oeografihic  Situationt^—Xi  occurs  in 
veins  'hat  traverse  porptiyry,at  Na^yag  in  Transytvania. 
U*e. — It  is  worked  for  the  gold  it  contains. 


.  A 


Bl&tter  Glanz,  Moht,, 


Genus  V— MOLYBDENA, 

Molydan  Glanz,  Mohs. 

Rhomboidal.  Very  Qexible.  Hsrdnessd.— t.J.  Sp. 
gr.— 4  4 — 4.6. 

I.  Rhomboidal  Moltbdbna,  Jameion — Rhomboc- 
drischer  Molybdiin,  Maht.    Wasserbki,  Werner. 

Di- rhomboidal.  Rhomboid  unknown.  Cleavage  pa- 
rallel with  terminal  planes  of  a  six-sided  prism.  Pure 
lead-grey. 

External  Charocteri — Colour  fresh  lead-grey.  Oc- 
curs usually  massive,  disseminated,  In  plates,  and  some- 
times crystallized  in  six-sided  prisms.  Internally  splen- 
dent or  ahining<>and  Insire  metallic.  It  writes  with  a 
bluish-grey  streak  on  paper,  but  with  a  greenish-grey 
streak  on  pnrcelain. 

Conti.  Partt. —  .VIolybdena,  ...  60 

Sulphur,       .       .       .  40 — 100 
Buchatz  in  Gehlen's  Juum.  de  Chere.  u. 
Phys.  b.  iv.  s.  603. 
Geoguottic  and  Geogra/thiC  Situanons — It  occurs  dis- 
seminated in  granite,  gneiss,  mica-sUtc, and  chloritc-slaie, 
in  Invernrss-shirr,  .\!>erdeenshirc,  Comwall,  and  Cum* 
bcrlaiul.    Also  in  Norway  and  other  countries. 

GENoe  VI.— GOLD  GLANCE. 

Prismatic  :  not  axifrangiblc.  Pure  steel-grey.  Hard- 
ne**— 1.5 — 3.0.    Sii.  gr.zr5.7 — 5.8. 

I.  PxikMATic  Gold  Glaxce,  Tinnfto*.— Prismali;- 
chcr  Gold  Glans,  Moh$. 

Prism  unknown.  Cleavage  prismatic. 
External  Character!.— ~Cq\o\ix  steel-grey.  Occurs 
massive,  disseminated,  in  leaves,  snd  crystallised  in  ob- 
lique four-sided  prisms.  Externally  splendent,  and  lustre 
metallic.  Internally  glistening,  and  lustre  meialtic. 
Fracture  fine-grained  uneven. 

Const.  Parta. — Tellurium,    .       .       .  dO 
CJold,    .       .       .       .  SO 
Silver,  ....  10—100 
Klafiroth,  Beit.  b.  lij.  e.  20. 
Ofognottie  and  Geografihic  Sliualiori.~—lt  bceurs  in 
vcini  in  porphyry,  ii»  I'ransylvania. 
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^  k«MlMtf  M.AioM of I/Mi •■  cn  ore  of 


G»MO»  VII.— BISMUTH  GLANCE, 


bp. 


*    Pmmatic    Lead-grey.  HMrdocMCZa/)— 2.5. 

pRiaMATic  BiiMUTH  Glakce,  Jameton.  PrUinatia- 
.  chcr  VViamuth  Glanz,  lMhk».    Wisnuith  Glanzi  M'ct*- 

ner. 

PrUmatic  mramid  unknown.  Lead-grejr.  Hardness 
.  5:34>— 3.5.    Sp.  |r.s6.l— 6.4. 

Bsftrnai  Gtamim —Colour tMtotMdMtrer*  Occurs 
MWivei  dba«minated,  in  granutav  and  ninttM  concre- 
lioiISi  aiu)  ri  ystjllizcd  in  oblique  four-sidcd  prisms.  In- 
ternally gjiicudeiu  nud  tn<:i;iiiic.  Soils.  Brittle,  incJta> 
ing  to  seciile. 
-  Contt.  /"orf*.— Bismuth,       ...  60 

Sulphur,  .  40—100 

Suft  in  tUm.  de  VKetA.  d.  Sc..  irsSi  ».  3or. 
Oe^Uiflr  «1MI  OeagrafiUt  Vtaq0lamaj^ft  occurs  b 
vrfat  i»  CqnwillySunBfi  wd  otter  cmm^*. 

Gaivs  VUL— /urriMORY  QLANCE. 

Three  axes.     PriaimUe.     Lca<l-grcy,  i  .:  ti. 
•  blkckUh  and  ateel^rejr.    If  it  paaam  iato  ateel-grejr,  the 
cleevage  ia  axifirangible,  mScxibla,  a*ctile.  ItU  f*aaes 
Intoleadi^titbritae.  UwdwwiSSaA— a^V* 

I.  pBflMATOIDAL  AHTtMOMf  OlASCK,  or  GkKT  Ah- 

TINOMT.  Grau  Spieagluers,  Wtntr,  Priaauaaidiacher 

AmimoDoGlaDSt 

Prismatic.    Pyramid  unknown.    CleaYtge  piimitN. 

\^9*^-%Ttj.    Elardnessr^S.    Sp.  gr.rr4.0.— 4,*. 

External  C*orBc#w».— Colon  r  lead-grey.  Occun 
tnaaaivct  dtsirminated,  fn  diititict  concretions,  which  are 
radltietl,  fihious,  and  v^rainilar  ;  also  crystaHieed  in  ob- 
lique four-sided  pctaots,  and  io  aix>sided  prisma.  Lustre 
ttaok  gSiMBiBg  to  iplcodent  wd  KeMMk.  Fkwiore  un- 


matt. 

licagnuHic  ana  Geogra/thie  Siluation*. — Occurs  in 
veins  and  beds  in  primitive  and  (ransiuon  rocks.  In 
D^fltfrics  thirc  there  are  veioa  ef  it  in  gi*ey<wackc,  and 
tn  BUlAiHre  it  is  distributed  among  rocks  of  the  prl- 
mHiM  cUtaa.  There  ore  coMMer«lile  depoelts  of  it  oa 
the  ^tiMlneM,  Mid  atao  in  Amnlea.  * 

3.  Axt>  H  ANOdii.K  Antimon  y  Glancb,  or  BoVBJHkf 
KIT*.    Axeiuhcilcndcr  SpiesgUb  Giaiiz,  Moht. 

Pritm  tmknowo.  Axifrangible.  Colour  Blackklit 
lead-gref ,  paaMng  into  atcel-grqr*  Ua{itDCa9Sl9/)->4A 
Sp.  K'-— 5 

J£j.!ernal  Characters.  Colour   blackish  Icarl-grey, 

passmi;  nil-.i  h.i.t.!-i;ri-y.  Occurs  niasbive,  disseminated, 
aiiiJ  cryitallizcd  in  oblique  four  sided  prisms.  Exter- 
naiiy  &luning  atid  metallic  i  internally  gUstcmog  ao^ 
gnciallic.    Fracture  conchoidal  or  uncv^. 

ConMtUuent  Par$»^-^i,iiewi%  42.63 ;  AiiiliiDonr«  S«  W  ( 
Copper,  Iron,  t.90 ;  Stilphur,  ITOOrrlOO. 

H.  tv  ^i  I',  Phi!  Trant  I804  p.  6S. 

Ge-^gnotticoMd  GeografiUe  SUuationa.'^-^on6  in  Corn- 

Peru. 


s.  frnmwno  Ahtdcomt  Glakob.  PrisnMiiMhn 
SpSetg^laa-gltDS,  JfeAa. 

Priam  unknown.    Cleavage  in  direction  of  the  shorter 

diagonal.     Blackish  lead-grey.     Hardneb»  2.5  S.Q. 

gr.— 5.7 — 5.H. 

JixternaL  Characlert. — Colour  blaqkish  lead-grey. 
Crjrstallized  in  obUqOQ  fcor-aldod  prisms.  >Laaire  sUn* 
ios  ami  Qkeiailic. 

If  metallic,  the  colour  is  black  with  a  green  streak. 
If  not  inrtallic,  the  lustre  is  adamantine.  If  the  streak 
is  brown  or  white,  it  is  teasular,  with  a  hardness  between 
4  0  and  4.3.  If  the  Streak  ia  red,  the  specific  gry|ty  la 
4.S.  and  more»  end  the  hardness  S.5.  and  Rsrafetacr 
I.  end  4.  8p.  gr.«S;9^.2.  If  4.S»an4  iiiiMre»tlie  stireelt 
brad. 

'  S  V 

G  E  J*  t' s  I  M  A  N  G  A  N  E  S  F.  -  n  r .  E  N  D  K . 

Glanz-Blende,  Moht.    M-tog^-Blende,  IVemff, 
Three  axes.  Prismatic.  Streak  greetiUh.  ilardnees 
=:S.9— 4  0.   Sp.  n>.s:S.9»4.0. 

t.  PnisjraTto  Mawoaxesk  Btsmx,  Jametvk^^^nu 

matischer  niani  P.h  'n'c,  Mohs. 

Prismatic.  Pyiduuj  unknown.  Cleavage  prisinr.tic, 
but  very  imperfect.    Mct  illic. 

External  Characiert.— Colour  on  the  fresh  fi-acturc 
iron-black,  but  on  exposure  it  becaittcs  tarnished  of  a 
brotraish'btaok  cotonr.  Oceare  miaaive.  disaeminatcdt 
in  gribabr  coiKvettone,  and  eifatatlised  on  oblique 
four-sided  prisms.  Lustre  splendent  or  shining,  and 
semi-mctaluc.    Opaque.    Streak  of  a  greenish  colour. 

Cmm  .Airffi.— Oxide  of  Maag«n«e,  .  8s 

Sulphur,       .       .       .  15—100 
Tttuquelin,  Annai.  d.  Mus.  vi.  s.  405. 

Gtognottk  and  Ofgrt^Uik  ^«««eitf<— it  is  {bi|lid.i« 
Cornwall,  and  at  Nagyag  !■  TnntfyifaiNSt  9kn% 
orea  of  tellariuno,  bleudev  eopper>pyrite8»  compact^itd 
manganese.  And  brown-spar. 

Gamct^  II.— zinc  blende,  on  GARHEJ'- 
^.    ,  ..  BLENDE. 

OranavBlenda,  M^kt.  > 

Mauy  a^es.  Teaaaiar.  Strtak  l>rowQ  ead-iWlMet 
H.irdne»s— 3.5— 4  0.    Sp  gr" 4.0 — 4  2. 

).  U  Ji>E(-A)u.uH  alZiko-Blkkde. — DodcCMdHschtt 
Grrtn..t-Ui«]de,  MiliM,    Btend%  tVemer. 

Tessuiarv  GlMTi^'^dQdecatednL  Streek  wbiie  or 
ieddisb>hr9!sn. 

Mxtemd'  Clenrr^ii.— CotqaiPB  y«lle«,  broirbt.aBd 
black.  Occurs  massivt ,  disseminated,  io  granular  con- 
«£Btiona,  and  crystalli/.ed  iu  iboiutwulal  dodecahedrona, 
octahcdronii,  and  tctialudrons.  Lustre  splendent  and 
adamantinci  iocl^oing  morp  or  lets  to  metallic.  Alter- 
inlet  fr^n  opaqM  to  tiwepaie^t.  - 

Korthumbcriaad. 
Ctmt,  Parjt.—Z'mct       .      «      .  58.8 

4^  Sulpluiffi  .       .       .       SS.5  . 

Iroiv      •      «  8  4 

Silice,     .      .      .  7.0—97.7 

Thornton. 

Cieognotllc  and  Geogra/Me  SituaHwu —li  oc  u  i^>  in 
vektB  ia  primjitivek  uaaaiiiooi  and  AdeU  recki)  where  it 
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is  generally  associated  with  galena  or  Icad-glance.  Oc< 
curs  ill  all  the  lc:icl  mine!,  in  ScaiUnd  and  England, 
Mod  also  in  tha&e  on  the  continent. 

U»e».—lt  18  principally  valuable  as  an  ore  of  Zinc. 

Gbmoi  III^ANT1M0NY-BL£MD£,  o«  RED* 
BLBNOE. 

/■      Nadel.Btendc,  MoA: 
Three  aaet.  PriMmtle.  Streak  red.  HerdneNS 

IjO^I.S.    Sp.  ^t.—\.5 — 4.6. 

1.  Pm^MATic  Aktimont-Blbnoei  or  R«d  Anti- 
MONY,  Jameson. — PrisroaUaehe  Nedet>Bleild*r  itfbA«r— 
iUKlMpieMlaa.cn,-  Wenur. 

PflMnaHc.  Pf  mtid  unktHiwo.  Cleavage  prinoatol* 
dal.    Streak  i-cd. 

Mxtcrnut   Ciiuracicra  Colour  cherry-red.  Occurs 

massive, ilisseniiiiated,  in  flakes;  in  scopirorm  and  stel- 
lular, fibrous,  and  granular  distinct  coocretions ;  and 
erysiallized  in  oblique  four-sided  prisora.  Externally 
and  ioMrmUy  atiioing.  Lustre  nearly  adamantioe. 
Opaque*  or  ttanalaoeat  on  tlut  cdtei.  Cotovr  not 
cmnged  io  the  streak. 

Caiitr.  ^rt». — From  the  mine  called  Neue  Hoflbung 
QotMaat  Brunsilorr: 

Aotimoiif,       .       .       .     ,  .  6T.50 
Oxygen,        ,      ,      ,      .  10.80 
Sulphur,        ....  19.70—98.00 
JOafirotA,  Beit.  b.  iii  s.  IBS. 

GeogtnaUe  Cmf  Geogra/Me  4biMllen^— This  rare 
mioeriil  ocenra  in  veins,  in  priautlva  rocMi  ip  Sasonjr» 
Frmcei  and  Utragerr. 

GBKua  IV^RUBY-BLENDE. 

Rubfo-Btende,  JUbte. 

One  axis.  RbonlNidaL  HardoaaiMSjO^J.  Bp. 

grc=5.2— «.S. 

Two  species,  vis.  Rhombohiai  and  Puisif  ato-Rhosi- 

BOIOAL  "Red  Zinc. 

1.  Rhomdoui.m.  Ru u¥-Bi.K.vuit,  iJi  Rf.d  Silver, 
Jamrton. — RnombocUriscbe  Rut>iii- Blende,  Mohs 

Rnooiboidai.  Rbomboio^lOV  28'.  Cleavaite  rliom> 
boidal.  Streak  red.  HardnwiCJ*-*.  Bp^  p^SSS^ 
9M.  '  

SxttfituI  Cftaraefwi'  >Oaloaif  iMeiincdlate  between 
cochineal- red  and  dark  lead-grey,  and  abaetimes  in- 
clines to  carmine-red.  Occurs  massive,  disseminsted, 
in  membranes;  and  crystallized  in  six-sided  prisms,  and 
six-aided  pyramids.  Exieroally  alternates  from  shining 
to  splendent ;  lustre  aead-mclallic  or  adaaMntine.  In- 
temalty  altefoateafiNMaahfaihs  to  ^liMnertngi  iuairn, 
"  lometiiwet  ada—otf  ne»  eaawtiinea  »nA  aeiaUtoi  Frac- 
ture uneven  or  concboidal.  Opaqun*  or  more  vav  hai 
translucent.    Streak  cochineal- red. 

Omt*.  J^.— Silver,    .    ...  ...  eo.o 

Antimony,      .      .  30.3 
Sulphur,        *       ■  14.7 
-   Osygen,  ^«     5jO— 100.0 

H^mtk,  Bm,  b.  V.  a.  aoo. 

OetgnotHe  and  Getgr^kk  Situathm^mlt  occurs  in 
veins  in  gneiss,  mica-^tet  porphyry,  awl  crey-wscke, 
in  v.-iriouk  mining  dislricta,  88  Cofnualli  mrtS»  H«ll- 
gary,  Mexico,  and  P<>ru 

a.  PutM ATo-RwuiBoiDu  RvsT-BLn»i»  or  da* 


KABAR,  yamrten^^PriaMlBiBhaalHMdAadw  K^^M* 

Blende,  Moht. 

Hnumbuidul.    Rhomboid  about  b"  5'.    Cleavage  in 
direction  of  laler«l  planes  ol  six-sidod  prism.  Su^al^-, 
red.    Hardness  S9jO.-.-3.5.    Sp.gr.  6.7 — 8.8.r  » 

b  divided  into  tvo  aubapecieai  vis»  CohuMb  and 
Hepatii:  Ctanabar*  .  »  •  • 

FisaT  SvameiM.  *  ^ 

CoMitoir  CiwiiAnaBt  Jeaattm,  .  '  • 

External  Chantcteri. — Colours  cochineal-red,  scarlet- 
red,  and  cannine-red.  Besides  massive,  disseminated^ 
dcndriiic,  and  in  granul.ir  concretions;  it  also  occurs 
crystallized  in  six-sided  prisms.  Internally  attcniaiea 
IroB  ahining  to  glimmering ;  lustre  adamamioey  vergia|^ 
on  aami'inctallic.  Fracture  finn*giamed  naten,  even 
coHcbaidal,  and  aarthy.  Alteiaataa  firma  opaque  to 
tranapaicoi.  TiaMa  a  aearlat<fed  alHoing  strmk. 

,  Japan. 

Oniaflr.Arfa.   Mercury,         .  84.50 

Sulphur,  .  U.7ft->-99.2S 

jaig||krM*,Beltb.  iv.  a.  If— M. 
Oe^gmoukamd  Qetgr^/UUe  SimatinM,   It  ocean  meet 
abutulantly  in  the  casT  fonnation,  tod  leas  ptenttfutty  hi 

bcd-i  atiil  vrir.s  i'l  p'-'tmilivc  rf>cV;i_  There  nic  consiHer- 
ablc  niiiiCb  ol  llir^  miricral  at  Itliij  in  Cur'iioia,  ami  in 
filht-r  pp.i'fi  Tit  LCurri'ic  ;  alsn  in  AsiLi  and  Anitnra. 

Uftt. — li  is  from  this  mineral  that  most  of  the  mer- 

OQiy  of  GoaHMica  iaoMaiiad. 
« 

> 

Ssoore  BvaanoiBa.  ' 

Har ATio  CmAaam,  Jhaigiaii.  ■■QnechaBber  Labei«^ 

on,  WemfT. 

ExtetmU  Charaetert. — Colour  intermediate  between 
dark  cochineal-red  and  dark  lead-grey.  Occurs  mas- 
^ve,  disseminated,  and  in  globular  concretiona.  (jUerw 
Bally  akamates  froaa  gHwanaiinf  le  ylendem.  LnUi* 
g8mi*«atBllic.  Fracture  evw  or  ab^.  Opa^aa^ 
Cvmt,Pmt9,  Mercury  8140.; 

Sulpliur,         .       .  '  13.7« 
Caibon,  ,       ,         9.90  " 

Silica,  .  ,  .  0.65 
Alumioa.  %  .  0.55 
Oxide  of  Iron,  •  o.so 
Goppart  .  9.0B 

Water,       .  ara-^^loo 

K.'n/irofk,  Beit  h.  W.  s  24. 
Geognoattc  and  Geogi-a/i/.ic  ij/ua/(c/n».— -This  mineral 
occurs  in  considerable  masses  in  clay  slate  and  bitu- 
minous shale,  at  Almaden  in  Spain,  in  Ocujl  Poms,  and 
Siberia. 

*  Rso  Zmai  or  Ran  Obb  or  Ztnoi  JhaMaan.— Rod 
Oxide  of  Ziitc.  BTiirir. 

F.Ttfrnat  CAerarfrr*.— CfdoMrfi  blood-rtd  and  aurora* 
red.  Occurs  massive,  aiiU  djiic mma^ed.  Internally 
fresh  Cracmrc  shining;  after  long  '  xp  iire  to  the  air  it 
becomes  dull,  and  even  covered  with  a  pearly  crtist. 
Cleavage  undetermined.  Pristnre  conchoidal.  Tran»- 
lucent  on  the  edgeoi  or  opaque.  Easily  acratched  h^ 
tbe  knife.  BtHila.  AfRwIa  a  streak  vrhieb  It  bramibh- 
yellow,  approaching  to  orange.  Specific  graviqr  6.SiO'. 
Cm.  Fart:  Zinc,  ....  76 
Oxygen,  16 
Oxidea  of  Manganese  and  Iron,  8— »iaO 
AaatricaD  AUn,  Ja^^  99. 
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Geogno$tic  and  Geographit  5</«a/fon».— This  mineral 
'hns  been  hiiherio  found  only  in  North  America,  where 
'  Jt  occurs  in  several  of  the  iron-mines  in  Sussex  county, 
^New  Jersey;  as  at  the  Franklin,  Sterling,  and  Rutgers 
vtines,  and  near  Sparta.    In  some  instances  it  is  im- 
bedded in  foliated  granular  limestone  ;  while  in  others. 
It  serves  as  a  basis  in  which  magnetic  ironstone  occurs, 
Vuhcr  in  crystals  or  grains.    M  Franklin,  it  also  as- 
,^Utnc-s  a  micaceous  form,  and  is  imbedded  in  a  whitish 
oxide  of  zinc,  which  is  often,  in  the  same  specimen,  found 
adhering  to  tlie  black  oxide  of  iron. 
*'  Utet. — This  ore  occurs  abundantly  in  the  United 
States  of  America,  and  promises  to  be  a  valuable  ac- 
quisition  to  that  country. 

OaoRR  XIII.  SULPHUR. 

Schwefcl,  Moh$. 

Three  axes.  Prismatic.  Hardness  5.— 3.5.  Sp. 
ft.  =1.9.— .3.6. 

GXMUS  I. 

l.RsD  Orpimekt,  or  Rcbt  Sulphur,  or  Hkmi- 
Prismatic  Sulphvr,  Jamcmn. — Hemi-prismatisches 
Schwefcl,  Moht.    Rothes  Rauschgelb,  Werner. 

Prism  107°  43'.  Cleavage  io  tba  direction  of  the 
diagonals  of  the  prism,  but  not  perfect.  Streak  orange- 
yellow  und  aurora^rcd.  Hardness  =1.5.— 3.0.  Sp.gr. 
=3  3.-3  4. 

External  Character*.— QoXovr  aurora-red.  Occurs 
massive,  diswminated,  in  flakes  or  membraoei,  end 
crystallized  in  oblique  four-sided  prisms,  variously  mo- 
dified by  acumiriations,  truncations,  and  bevelmenta. 
Iniernally  shining.  Lustre  resinous,  inclining  to  ada- 
mantine. Fiacture  uneven,  sometimes  passing  into 
conchoidal.  Translucent;  crystals  semi-transparent. 
Yields  an  orange'- yellow  coloured  atreak. 

Baanat. 

Conttit.  Partt.    Arsenic  ~         .  69 

Sulphur,         .       .       31  100 

Ettt/inth,  Beiu  b.  v.  s.  238. 
OrognMtie  and  Oeografihie  Situatiotu. — It  occurs  moat 
frequently  in  veins  in  primitive  rocks,  leas  frequently  in 
accondary  rocks.  DifTereol  mining  districts  in  Germany 
afford  this  mineral,  and  it  is  also  a  production  of  Japan, 
the  north  west  coast  of  America,  and  of  volcanoes. 
U«e». — It  is  used  as  a  pigment. 

S.  Yellow  Orfiment,  or  Phismatoidal  Svlprur, 
Jameton. — Prismaioidescher  Scbwefel,  MoAt.  Uclbea 
Rduschgeld,  tVemer. 

Prismatic.  Pyramid  unknown.  Cleavage  priama- 
toidal.  Streak  lemoo-yellow.  Hardness  =1.5^3.0. 
Sp.  gr.  3.1 — 3.6. 

Mxiernai  Character: — Colour  lemon-yellow.  Occurs 
massive,  diitsemtnatcd,  stalactitic,  reniform,  botryoidal, 
in  crusts,  in  gianular  and  concentric  curved  lamellar 
concretions,  and  crystallized  in  oblique  four-sided 
prisms,  and  in  flat  double  four-sided  pyramids.  Splen- 
dent. Lustre  intermediate  between  adamantine  and 
•emi-metallic.    Translucent,  but  in  small  leavea  trana- 

Jarenl.  Colour  not  altered  in  the  streak.  Sectile. 
lexible,  but  not  clastic 

Turkey. 

ConttU.  Partt.    Arsenic,         .      .  63 

Sulphur,  38  100 

Klaflroth,  Beit.  b.  v.  ».  338. 
Geognottic  and  Geographic  SUuatwnt.    It  occurs  in 


veins  in  secondary  and  primitive  rocks  in  Germany, 
Hungary,  China,  Mexico,  and  the  United  States. 

3.  Prismatic    Sulphur,    /umfi on.— Prismatischer 
Schwefel,  Moht.    Natiirlicher  Scbwefel,  Werner. 

Prismatic    Pyramid  =107°  19*;  84"  34';  143°  8'. 
Cleavage  pyramidal,  and  in  the  direction  of  prism  103* . 
41'.    Streak  white  or  sulphur-yellow.    Hardness  =1.5 
—2.5.    Sp.  gr.  1.9  ^2.1.  .  .  " 

First  Subspecies.  • 

Common  Sulphur,  Jameton, — Gemoiner  Naturlkber 
Schwefcl,  Werner. 

ExterruU  Characters — Colour  yellow.  Occurs  mas- 
sive, disseminated,  in  granular  concretions,  and  crystal- 
lized in  acute  double  aix-sided  pyramids.  Intemallf 
varies  from  shining  to  glimmering.  Lustre  intermediate 
between  adamantine  and  resinous.  Fracture  uneven. 
Translucent.  Crystals  semi-transparent  and  transparent, 
and  refract  double.    Brittle,  and  easily  frangible. 

Chemical  Charactera. — It  is  easily  inflammable,  burn- 
ing with  a  lambeot  bluish  flame,  and  a  suEFocating  odour. 

Geognottic  and  Oeografihie  SUualiont— Common  sulr^ 
phur  occurs  in  coosiiderable  abundance  in  primitive 
mounUina,  io  a  state  of  combination  with  metals ;  but 
rarely  pure  or  uncombined  ;  while  in  secondary  moun- 
tains, it  is  more  abundant  in  the  pure  uncombined  state 
than  in  combination  with  metals.  It  is  also  met  with- 
in alluvial  districts,  particularly  near  sulphureous 
springs.    It  abounds  in  Iceland,  Spain,  Italy,  Sic. 

Seoond  Subspecies. 

Volcanic  Sulphur, yaineaon. — Vulcanitcher  Natiii:* 
licber  Schwefcl,  Werner. 

External  Charactert. — ^Colour  pale  sulphur-yellow.  -* 
Occurs  masuve,  stalactitic,  vesicular,  corroded,  perfo- 
rated;  crystallixed  in  pyramidal  figures.  Glistening. 
Lustre  resinous,  inclining  to  adamantine.  Fracture 
uneven.  Translucent.  In  other  charactera  it  agreet 
with  the  preceding  subspecies. 

Geognottic  and  Geogra/ihic  Sifuationt.— It  occava  on]f 
in  volcanic  countries,  where  it  is  found  more  or  less 
abundantly  among  lavas.  SolfaUra,  io  the  vicinity  oF 
Vesuvius,  is  one  of  the  most  famous  repositories  of 
volcanic  sulphur,  and  it  is  there  collected  in  considerable 
quantities  fur  the  purposes  of  commerce. 

Utet.—W'hcn  burnt,  it  affords  sulphuric  acid;  it 
enters  mto  the  composition  of  gunpowder ;  is  used  in 
various  metallurgic  processes,  and  in  bleaching ;  it 
forms  a  constituent  part  of  some  cements ;  is  employed 
in  taking  casts ;  and  is  an  article  in  the  materia  medica. 

CLASS  III.  • 

If  liquid,  bituminous  smell.  If  solid,  tasteless.  Speci- 
fic gravity  under  1.8. 

OnoBm  I.— RESIN. 

Liquid.  Solid.  Sireak  white,  yellow,  brown,  black. 
Hardness  =0 — 2.5.  8p.  gr.  =0.7—1.6.  If  1.8,  and 
more,  the  streak  is  white. 

Gbrus.  L  HONEYSTONE. 

Crystal- Harz,  Atoht. 

Pyramidal.    Hardness  =3. — 25.    Sp.  gr.=1.4 — 1.6. 
I.  Ptramidal  HoNavsTONB,  yomefon  — Pyramidales 
Crystal-Harz,  Moht.    llonigateio,  Werner. 
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py  am  d  I  aiul  tmpcifect. 

Exurr.al  Cftaraciera. — Colour  yellow.  Rarely  mii- 
sivf.  (Jcnuially  crvs;dllm;<l  in  flat  double  four-sii!cd 
pyramids.  Lu&ire  &hinin|s  or  splendent.  Fracture  con- 
choiilal.  Semi-tranpaNDtt  or  tnuMlticent»  and  rafrMis 
doublp. 

OuutUment  AluminBi  tft 

MdliUaeAcy,      .  M 
Water  oT  CrysiafHMtioni  38 — 190 

KlapToih,  Bci!.  b,  iii.  s.  1  U 
Geognoilie  and  Geogra/Jiic  Siiuatiovi. —  It  occurs  su- 
perimposed on  bituminous  Mood  and  earth-coal,  ai  d  is 
iniutUjr  ae«iMnipaiu«d  with  xulpbor.  It  has  b«en  hitherto 
fi^md  only  M  Anon  in  Thanngia. 

Gsan  II^MINERAL  RESIN. 

Erd-Hars,  iUbAt. 

 jhaai,  Hardnest=0^.3.  Sp.  gr.=o.8— 1.2. 

ThU  genoa  contaias  two  apectea,  vis.  Yellow  Mineral 
Btaiotand  Black  Mineral  Raain. 

1.  Ybllow  MiMaaAL  Rbsiss  wJkmMMiJtmatm^ 
Otlbes  Erriharz,  MaMt. 

-Solid.   Yellow.   White.  Streak  WMMb  Havdaaaa 

r:3.0— 2.5     Sp.  >;r.— !.0--l.l. 

Kiternal  Charactert. — Coluura  yellow  anil  white.  Oc- 
oivs  in  massive  pieci.3>  disieminatodt  and  ofien  iiicioaea 
ioaecu.  Externally  dull  i  imernally  apkndeott  ahiniag 
«c  gttaieoiogt  and  laatre  reunooa.  Fisctufe  concboUaL 
'Transparent  or  tranaloeeiK. 

C/itmical  Charactert. — It  burns  with  a  yellow-CO- 
louiL  I  (bmc,  and  iVanrant  odour,  at  the  same  time  io- 
tunt<  '^!: ni)4,  Inr.  scarcely  melting;. 
'  J^/iij»ical  C/iaracltrt. — When  rubbtd,  it  gives  out  an 
agi(.eable  atncll,  and  becomes  strongly  icbitm-clectric. 
This  laltar  propertjr  was  known  lo  the  ancients,  who 
lamed  amber  tttetramt  from  wbeaca  la  derive! 
word  electrkUy. 

ConitUuent  '/*ar/«.— It  ia  cooapoaed' of  carbon,  hydro- 
gen,  unu  uxy^cn.  An  acid  named  Sueelnte  if  ohlatnad 
from  it  by  di»tiil  iiion. 

Geitgnottk  and  Oeagratiht*  Ama/ian*.— It  occurs  in 
bade  of  bhaoaiooua  wood  aud  moor  coal ;  also  in  a  con- 
gteoicrate  femed  by  the  aggregation  of  fragments  on 
aea-ahores;  in  aandy  soil}  urai|Oentl]f  floating  on  the 
aea;  and  it  is  said  lo  have  baan  «lKierv«d'i«ibidded  in 
scconJary  limcs;onc.  Tt  is  romd  OR  the  sti  iit  s  ol'  Scot- 
land and  England,  ol  the  B;iltic,and  in  G^rnmny,  Poland, 
4Uld  other  counli-ics. 

I7«r«.->Oa  account  of  ila  beaiitiful  colour,  great  trans- 
paicncf,  and  tba  iaa  fsHak  it  receivea,  it  is  considered 
as  «n  omacMMal  aliMC»aiid  bent  Into  neeklaoeai  braoe> 
lets,  smiflr«boMB»'  ami  oilMr  «iMtt  nf  dnffb  . 

2    Black   MiNEBa&  RnaiM,  JkMMffl.  8^«aKe% 

Er  i-H  rz.  Moht. 

Solid,  liijUK.).  Biack,  brown,  red,  i^rey.  Streak  black, 
brown,  yellow,  grey.  iiardneM  =:0.3.  Sp.  gr.  zzo.8 
-.1.9. 

This  apociea  ia  diridad  into  Area  aiibsp«eie««viai 
Sfaphtha,  Mineral  (Ml  or  Mreleom,  atid  llineial  Pllcii 
or  BitamaBi 

FiaST  SCBSTEriES. 
NArHTMA,  Jamrton, 

Charactert. — Colouis  yellowish-white,  yel- 

J^erfecili  liquid.  Shin- 


ing and  resinous.  F«dagr«asf.  KahalaaaMasfyMk 
biiuminoua  amcll.  Jjk' 
Chemkat  Otefwcrer*.— Takes  Bra  on  the  approldilV 

fl.anic.  affn  tiing  a  bright  white  light.  . 

C'.nstttueni  I'arti  Is  a  compound  of  carbon,  hfdr<»C 

gen,  anci  a  liuii  ux\t»cii.  -£ 

Gcogno.tnc  and  Geografihic  SUuationt.—Th\%  mineral 
ia  seldoin  found  in  a  pur«.atate.    It  is  !>aid  to  occuf 
donalderable  apringaoo  the  shores  of  tM  ijl^spian  $01^ 
in  thrCaaeaaua,  and  other  places.  ^  .  i»  ^ 

U»ei. — In  Per«a,  Japan,  and  jH>me^>arts^(^  It^^ 
whefc  it  occurs  in  considerable  qaantit|^ it  ia  usmm^ 
lanpia,  in  place  of  oil,  fimr  lightim  atfeaia»ictnrfmy,|it 

Sbcovd  Sv8srso»«>t  .>  • 

M1VBBA&  Oi&f  'or  PvraoLBiia^  /aawaan, 

Werner. 

External  Charactert. — Colour  dark  blacltiili  brown, 
which  sometimes  inclints  to  ^rcm.  Liquiil,  but  ap- 
praachea  more  or  less  to  the  viscid  slate.  Shtning  and 
resiiMNia.  Feels  greasy.  Semi-irana{wrenC,  tranalaofHlt 
and  opaqiMi '  £ah«lea  a  atroog  bituminous  odour. 

GMfnatMr  mud  Otmni^tk  ditaalira*.— It  generally 
flows  from  rocks  of  the  coal  iormaiion,  and  usually  from 
the  immediate  vicinity  of  beds  of  coal;  also  from  lime- 
stone ro<-ks.  It  occurs  in  marshes,  on  the  surface  of 
spring  water;  or  it  flows  or  trickles  unmixed  from  its 
tMaral  repository.  Is  found  at  St.  Catherine's  ireM, 
near  £diobargi%  in  Iba  Orkaajr  Islands,  in  Shropshire  fa 
England,  Itc  *"* 

Utet  In  Piedmont,  Persia,  Japan,  and  other  coun- 
tries, it  is  used  in  Iam[»  in  place  of  oH,  for  lighting 
atreatai 


JIxMrnaf 
lowtali-grqPt  and  wine^jreUow. 


'  Tnntn  Sotoaftoma. 

MmnaL  PiToa^or  Bmmnif,  Jamewn. 

This  species  Is  divided  into  tftree  kinds,  via.  Earthy 
Mineral  Pitch,  Slaggy  Mineral  Pitch,  and  Elastic  Mine- 

Tal  Pitch 

Firtt  Kind. — Earthy  Minf.rat.  Pitch,  Jamnun.— 
Erdiges  Erdpech,  Werner. 

External  Cterac/«r«.— Colour  blackish  brown.  Oc- 
curs  aiaiaiVC.  FcMf  g^immiring,  inclining  \o  duU. 
FractttfB  earthy  or  uneten.  Stri  ak  shining  and  real* 

Bous.    Soft.    weciMe.  •  Feels  greasy. 

Gfognosdc  and  (! fitp'afihic  i>i(Uutiont.~\t  occurs  in 
the  Iberg  lu  tlic  Hariz,  along  with  aiaggy  mineral 
piich,  in  vcina  Umi  travaran  grej  waeknt  >>*0  to  mImt 
piacca. 

StemMfKind. — Slaoot  Mineral  Pitch,  <)r AAiAb> 
vttai,  Jhatr«e».<~^hlackiBea  Erdpeek*  tFapur* 

Extendi  -ClMnetert, — Colotir  pitch  tIfCl.  Occnii 
naSiive,  disscinin.itfH,  scmciimcs  (^lobular,  re.iiform, 
and  stalaciitic.  Extctnaiiy  and  imcrnall)'  splendent 
and  shining,  and  lustre  reainoQS.  Ftnctorn  anochoiM. 
Suft.    Opa',up.  Sectile. 

Gcognoatic  and  Geogra/ihie  StYMaliaiM.»It  occurs  in 
vtius  bi  rcoiiurm  and  imbedded  iBiaiaaa  in  aecandaij 
Hmeatone  in  Pifcshire  <  in  eiajr  Ironaiooa  In  EaaiLa^an ; 
in  veins  nt  If ..ti^'hrrond  HIH  fa 8hiu||W|iliik*nd  in  iBine* 

ral  Veins  m  C<irnv\ail. 

Utc*. —  I'lii.-  ji'i  ins  cioploytd  it  in  the  process  of 
en^btUming  bodies.  The  Turks  quarry  it  in  .Albania, 
and  use  it,  when  mixed  with  common  rosin,  for  piling 
lha  boitons  of  aUpa,  and  for  amaaring  the  riggiogw 
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T/iird  Kind. — Elastic  Mineral  Pitch,  Jameton. — 
Elastichea  Erdpcch,  ll'emer. 

Kxlemal  Charactert. — Colour  brown.  Occurs  mas- 
sive, renilorm,  and  sometimes  with  imprctbioiis.  In- 
ternaliy  shining  and  gUsiening,  and  lustre  resinous. 
Fracture  curved  slaly,  or  conchoidal.  Translucent  on 
tho  edffcs.  Shining  in  the  ttreak.  Perfecily  seclilc. 
Elastic  flexible. 

"  Geognottic  and  GeografiMc  Situation9.—U  is  found  in 
the  cavities  of  a  lemd  glance  vein  in  the  lead  mine  called 
Odm,  which  is  situated  near  the  base  of  MamtoT,  to  the 
north  of  Castletown  in  Dcibyshire. 

Order  II.— COAL. 

Solid.  Streak  brown  and  black.    Hardness  ^  0.1 — 
3.5.    Sp.  gr.=  1.2— 1,5. 

Genus  I.— COAL. 

Amorphous.  Hardness  —  I.— 5.  Sp.gr. —  1.2 — 
1.5. 

This  genus  contains  two  species,  viz.  Bituminous 
Coal,  and  Glance  Coal.  ^ 

I.  BiTVMiKOtJs  Coal,  Jameton. — Harzige  KoMe, 
Moh$. 

Colours  Lilack  and  brown.  Resinous  lustre.  Bitu- 
minous smclU  Hardness  ~  I. — 2.5.  Sp.  gr.  1.3 — 
1.5. 

This  species  contains  two  subspecies,  viz.  Brown 
Bituminous  Coal,  and  Black  Bituminous  Coal. 

First  Subsprcies. 

Browk  Bituminous  Coal,  or  Brown  Co a\.,  Jameton. 
Brain-  K.ohlc,  IVrmer. 

This  subspecies  is  divided  into  five  kinds,  viz.  I.  Bi- 
tumii><ms  Wood,  or  Fibrous  Bruwn  Coal.  S.  Earthy 
Cual,  or  Eaiihy  Brown  Coal.  3.  Alum  Earth.  4.  Com- 
mon Blown  Coal,  or  Conchoidal  Brown  Coal;  and,  S. 
Mof.r  Coal,  or  Tr^pi  zuidji  Coai. 

J^tt  Kind — BiTUMixoL'S  Wood,  orFiDRors  Brown 
CoAi.  Jameton.— Bituminoses  Holz,  Werner. 

Eiterrtal  Charactert. — Colour  brown.  Kxlemal  shspe 
rescnibtcs  txactlj  that  of  siems  and  branches  of  trees, 
but  usually  compressed.  Principal  fracture  glimmering 
or  glistening  ;  cross  fr-.-ture  shining.  Fracture  Bbrous 
in  the  small,  slaty  in  the  great.  Opaque.  Streak  shining. 

Gfognostlc  and  Geografikic  Suuationt  —Occurs  in 
•lluvial  land,  or  in  secondary  rocks;  antl  is  found  in 
Scotland,  England,  Ireland.  8tc. 

Second  Kind — Eahtii-Coal,  or  Eahtht-Browk 
Coal.  ya»iic*on.— ErdkoUlc.  tVemer. 

External  Character!.  Colours  brown  and  grey.  Oc- 
^^curs  fnasisive.  Its  consistence  is  between  cohering  and 
loose,  but  more  inclined  to  the  latter.  Panicles  coarse, 
dusty,  and  soil  a  little.  Internally  faintly  glimmering, 
passing  into  dull.  Fracture  in  the  more  cohering  masses 
fine  earthy.    Slrcuk  somewhat  shining. 

Geognottic  and  Grvgraf.hic  Situalion».—-li  found, 
alon^  with  bituminous  wood,  in  Tliuriugla,  and  other 
couhirics. 

Utet.—'U  is  used  as  fuel  where  no  great  degree  of 
heal  is  icijuired,  as  in  healing  rooms,  salt,  nitre,  and 
slum  works,  and  in  (li»till»tion. 

Third  Kind. — Alum  Earth,  yamraon.— Alaunerde, 
JVerner. 

£x<ern<2/ CAarar/rr« —Colour  black.  Massive.  Dull, 
Vol.  XIII.    Part  II. 


sometimes  glimmering ;  but  this  is  owing  to  an  inter* 
mixture  of  mica.  Fracture  in  the  great,  thick  or  thin 
slaty  ;  in  the  small,  earthy.  Breaks  into  tabular  pieces. 
Streak  shining.  Is  scctitc,  and  uncommonly  easily 
frangible. 

Grcgnottir  and  GeografJilc  Sttuat(otit.-^\K  occurs  in 
alluvial  districts  in  France,  Germatiyi  Italy,  and  Hun- 

Ute*. — It.is  first  exposed  to  the  air  for  several  months, 
and  then  lixiviated,  to  obtain  the  alum  it  contains  ;  it  is 
rarely  used  for  fuel. 

Fourth  Kind. — Common  Brown  Coal,  or  Conchoi- 
dal Brown  Coal,  ysmrton.— Gcmeinc  Braunkohle, 
Werner. 

Kjcternal  Charactert.— C.a\oMT  Black.  Occurs  mas- 
sive, and  sometimes  ligniform.  Inlcmally  shining, 
sometimes  glistening,  and  lustre  resinous.  Fracture 
conchoidal,  and  sometimes  shows  the  fibrous  woody  tex- 
ture.   Colour  lighter  in  the  streak. 

Conttituent  Purtt. — 20tJ  grains  of  the  Bovey  brown 
coal,  by  distillatiun,  yielded, 
1.  Water,  which  soon  csme  over  acid,  sod  af- 
terwards turbid,  by  the  mixture  of  some 

bitumen  60  grains 

3,  Thick  brown  oily  bitumen,         .  21 

3.  Charcoal  90 

4.  Mixed  gas,  consisting  of  hydrogen,  carbo- 

nated hydrogen,  and  carbonic  acid    .  39—200 
Hatchett,  PhU.  Trana.  1804. 
Geognottic  and  Geografihic  Situationi.— It  occurs  in 
alluvial  land,  and  in  secondary  or  floetz-tiap  rocks,  in 
England,  Ireland,  France,  he. 
Une. — It  is  used  .is  fuel. 

Fifth  Kmd. — Moor  Coal,  or  Trai>ekoidal  Brown 
Coal,  yomf«on.— M'lorkohle,  Werner. 

External  Characters. — Coloui-s  brown  snd  black. 
Occurs  massive,  when  first  dug,  but  soon  bursts  snd 
splits  inio  rhoniboidat  pieces.  Lustre  ot  the  principal 
fracture  glimmering,  of  the  cross  fracture  glistening, 
and  lubiic  resinous.  Principal  fracture  imperfect  slaty  ; 
tho  cross  fracture  even  approaching  to  conchoidal.  Sec- 
tlle.  Streak  si-.ining.  Uncommonly  easily  frangible. 
The  most  frangible  species  of  coal. 

Geognottic  and  Geografihic  Situationi. — It  occurs  in 
great  beds  in  alluvial  lands,  and  in  floetz  trap  rocks  io 
Bohemia,  Germany,  Sec, 

Second  Subsfkcics. 

Black  Bituminoi's  CoAL,yamf«on.— Schwartzkohle, 
Werner. 

Tliis  subspecies  is  divided  into  four  kinds,  viz.  Slate 
Coal,  Cannel  Coal,  Foliated  Coal,  and  Coarse  Coal. 

Firtt  Kind. — Slatb  Coal,  Jameton. — Schicferkohle, 
Werner. 

Flxfernal  Charactert. — Colour  bhck.  Occurs  mav 
sivc.  Shining  or  glistening,  and  lustre  resinous.  Prin- 
cipal fracture  nearly  straight,  and  generally  (hick  slaty; 
cross  fracture  imperfect  and  Hat  conchoidal,  and  some- 
times even  or  uneven.    Lustre  increased  in  the  streak. 

Geognottic  and  Geographic  Situationt. — Abounds  in 
all  the  coul  districts  in  Great  Britain. 

Second  Kind. — Cannel  Coal,  Jameton. — Kennel- 
kohl  <-,  Werner 

External  Charactert, — Colour  black.  Massive.  Ib- 
temally  glistening  or  glimmering,  and  lustre  resinous. 
Fracture  large  and  flat  conchoidal,  oi  even. 

Geognottic  and  Geogra/ihic  Situation*,— ll  occurS| 
4  G 
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•tone  with  the  preceding  subspecies,  in  the  coal  fociMK 
tion  tn  notk  of  the  coal  field*  of  Great  Briuin. 

I7wt<— Oo  Mcoont  of  its  loUdityi  and  the  good  po- 
lish it  i$  eapable  of  receiving  when  pure,  it  is  cut  into 
drinking  vessels  of  various  kindSf  inkholders,  snufT- 
boxcs.  Sec. ;  btu  iis  piincipal  use  is  as  fuel. 

7'Aird  Kind. — Foliated  Coal,  Jamtton. — Dliattcr- 
Itohle,  tVrrnrr 

External  CAanttcraj—CoXour  velvet  black.  Masuve, 
and  in  lamellar  eonercdooa.  Lustre  splendent  and  ro> 
linotn.  Fracture  uneven.  Softer  Umq  cauMl  cad. 

QeugfOttie  and  Geografihk  dkllBfiMlt.— It  460 
the  coal  rormatiun,  although  not  abundantly,  turf^ 
raltf  accorapanied  with  slate  coal,  in  Saxony  and 
FmtrA  Ad.— CoABM  CoALt  Ammm^— OroUilwle, 


MmttrmI  Ckancttn — Colour  black.  Muaivet  ood 
in  granular  concMtioiMt  which  m»  iolioMito^  lygmot* 
ed  together.  OHMmdnK  ud  Nitoaiit.  FriDciiwl  wm> 
turc  imperfect,  and  tUck  tcafy}  CCOU  fracture  fine- 
grained uneven. 

Geognottic  auuaOtM.- - Occttti  In  tbo  coil  fornetioa 

in  Germany. 

3.  GtaaoB  CoAt,  Jbaseam^HanhMO  Steiniteiil«!» 
MaAa. 

Celoiir  Uaek..  ImpMfect  mateiiie  Ivatre^  No  bitti* 
minoua  soMli.  HerdineafSS.^.8.  Sp.gr.slJ— 

1.5. 

This  apeciea  contllM  two  aubipeeleii  vit.  Pitch  Coal, 
and  Qlaoce  Coal. 

FnsT  Suearmona. 

PiTOK  CoALi  or  JcT,  .Aimf tan.— Pochkohle,  Wcnur. 

Eattmmt  CHerwefm^ — Colour  velvet  black.  Occora 
massive ;  and  it  is  aaid  also  in  platea,  and  aoroetintea  in 
*the  shape  of  branches,  with  a  regular  woody  intamal 
structure.  Internally  splcmtent,  and  the  lustre  resinous, 
inclining  to  metallic.  Fracture  large  and  perfect  con- 
ehoidal.    Aflbrds  a  brown  coloured  ktreak. 

ClriNfeo/  CAanuient—^h  burna  with  a  greeniah  flame. 
He  chenicnl  oeoatltutien  i*  aiiU  imperfect^  oadnrttood. 

Gt9fm§tk  md  GfMvMUUp  dUrneilBwar-lt  oocora 
along  with  brovo  coal,  in  beda  in  ftoete  trap  and  lime- 
ilOlie  rocks;  also  in  beds  and  in  imbedded  portions  in 
Uinminotts  ahaie,  in  Scotland,  Faroe  Islands,  and  Gcr- 


Sboomb  SoMfSone. 

GtAHCB  CoAL,  JbsiMon.— ^Slantkohle,  Wtmer, 

This  anbapeeiea  contains  foor  kindii  trfab  I.Conckoi* 
dal,  3-  Slaty,  S.  Colamnar,  4.  Pibrou*. 

Fir$t  JTind.— CoNOHotDAL  (Il^mck  Coal.  Jameton. — 
Mu'>c*'li(  Mc  Glanakohle,  /iVrnrr.— Anthracite  Com- 
pact*, Hauy 

External  Charactern. — Colour  iron  black.  Maaaive 
■nd  veiiicular.  Internally  splendem  and  ahiniog,  and 
loatra  imporlect  uMtaUic.  n«ct«ie  eancJioidal. 


Chemical  Charaders. — It  burns  witlMWf  SBmeib''MlfeU, 
and  leaveb  a  white  coloured  aab.  ■  ^  ^lyC  '' 

Ongweitie  durin/lps^— It  occur*  in  bedaft  ~ 
and  secondary  rocki.  x   .  • 

Gfo^aftHc  SUvattom. — It  eccors  ni  beds  iH 
formation  of  Ayrsbirc,  as  near  Cumnock  and  Kilmar- 
nock ;  III  tliu  coal  districts  in  ilie  river  district  of  the 
FortI);  and  in  StaiTord^hire  in  En|>;land. 

Seemd  Aiiuiv— Slati  Glamcs  Coai.,  Jamewtj-^ 
Scbiefvite  Olanikebl^  ll>inMr4— Anthiacito  fniilleiCi 
Jfony 

Mxtemai  CSteriMfm/— Colour  dark  iroQ  black,  acMom 

inclining  to  brown ;  those  varicUes  that  border  on  gra- 
phite incline  to  steel  grey.  Massive.  Litcrnally  ahin- 
ing  and  glistening,  and  lustr  e  imj>crfcct  nicialiic.  Prin- 
cipal fracture  slaty  ;  cross  fracture  conchoidalor  uneven. 

Psiutnbeqp.  Dolomiev. 
ConatUuent  Paru. — Carbon  90  73  05 

Silka  4  to  9  13.19 

Alumina  4  to  S  3.S» 

Osido  efiron    3  to  S  3.47 

S.00 


ion  loooo 
Geognottic  and  Geografihic  Situations. — It  occurs  m 
imbedded  masses,  beda  and  vciu^i,  in  primitive  irarMi* 
tion,  and  aecondary  rocka.  It  is  found  in  aandatooo  in 
Arran ;  in  trap.rocka  ki  tho  Calton  Hill  ^  Edinburgh; 
and  in  the  coal  formation  in  the  river  ^airict  of  Ikn 
Forth. 

0bscrv«tliM^--la  dda  eonitfjr  It  ia  aaned  Mind 

Coal. 

Third  Kind. — Colvmnae  Glancb  Coal.  Jii«et0«^ 
Siangcnkohic,  Koif/.— >lli>uillr  baciilaire,  Amg. 

External  CHamrtwu-^otoor  black.  Occuto  maa- 
aive, clisseininated  i  also  in  priamaiic  coocrelioos.  Lus- 
tre ahining  and  glisicniitg,  and  imperfect  metallic.  Frac- 
ture coiichuid.ll  ur  uneven. 

Chemical  Charaeler*.—U  burns  without  flame  or 
smoke. 

Geagnaatie  ami  GeagrtfiAie  SitttaHmu.— It  Cormf  a  bod 
ioveral  feet  ihickt  in  the  coal  field  of  Sanquhar  in  Dom- 
.^a^ldio,  and  occort  fak  other  pana^  Sebtland. 

Fourtk  JSntf.— Fianova  Coal,  or  Miwkb al  Char- 

roAL,  Jameion — Minc-raliskche  Holzkohlc,  Werner. 

External  Characlera. — Colour  black.  Massive,  in 
thin  layers,  and  sii^jU:  pieces;  also  in  fibrous  distinct 
coiicrctionb.  Is  glirnmcriDg,  bordering  oo  glietsaiog^ 
jmd  lustre  silky  or  pearly.  Soila  stroogly.  Soft,  paa^ 
kig  hito  friable.   Very  caailv  fitingible. 

CSlflHiref  danreffcrv.— When  oipooad  to  a  atfoay 
heat,  it  bums  without  flame  or  smoke }  '  * 

scarcely  yield  to  ihr  mout  intense  heat. 

Gcoifnottic  and  (ieografihic  Situation*.— \K  OCCUra  i| 
bedded,  or  in  iliio  layers,  in  black  cual,  someiimea  «n» 
closed  in  pitchatooo,  and  it  is  said  alao  occasionally  aa- 
Bociatcd  vitb  aomo  vmrieiion  of  brown  cool.  It  ia  met 
vith  to  tbo  diliefent  coal  faMa  of  Grant  Britain,  and  in 
•iaillar  alnuiioBa  OQ  Ike  comineBt  of  Eorqw. 
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Minerttlt  vhate  danetenand/ilte*  In  the  Sgttet 

new  been  deiermitied. 

MlnSRALS  of  First  and  Second  Clasw*. 

!.  AiLOPHANK,  Siromryrr, 
Exterval  Cf:^n_:,;i,  r^, — Prircijul  i  lour  blue;  also 
4KCun  cr«eo  and  brown.  Occuts  tnassivci  dUseminat- 
•d(  •maii  icidfomi,  and  botryoidal.  Estemaltjr  •nd  in- 
tcratlljr  shining  or  cliatCQing,  and  luMK  vitreous.  Frac- 
tar«  coochoidnl.  Tmnspsrnitt  but  only  uatislucmt  on 
the  eilpcs  ill  the  brown- varieties  ;  semihard;  brinlc, 
atkd  UDcommonly  cab.il)  frangible.  Specific  gravity  1.852 
to  1.889.  StTcmeytr. 

Chemical  Charaettr*. — It  readily  gelatinatcs  in  acids. 
Ctetffr.  ArA^Watcr,  41.301 
SUica,      .  ,  .       .  31.933 
AtmniM,  .  33.S03 

Lime,      .      ,      .  0.790 
Sulphate  of  LimCi    .  0.517 
.  '  ■  Carbonate  of  Copper,  3.058 

Hydrate  of  Iron,       .     O.Sru — 100 
Stromeyer. 

OtMUPttte  and  Geognfihie  Situoiiont^Ocwn  io  a 
bed  oTiroiidMt  fimeatone  in  grey-wacke  slate  ia  Uie 
Ibreat  of  Tburingia. 

3.  Amblyconitk,  Breithaufit, 

Extert-al  Characttr». — Ii5>  coli-urs  arc  grecnish-wbitc, 
pale-mouutain-green,  and  cckiidinc-green,  and  marked 
externally  with  reddish  and  yellowi-jh-hrown  spots. 
Occurs  massive:  and  crystallized  in  oblique  four-sided 
prlsmsi  iniernaliy  shining  and  vitreous.  Cleavage  said 
to  b«  parallel  iriUi  the  aides  oT  an  oblique  fiiur-sided 
prism  of  1  \ff  and  T3*  S0^  The  fraelure  uneven. 
Ranges  from  translucciit  to  iransliiccnt  on  the  cd^es ; 
as  hard  89  felspar  ;  btiulc,  and  easily  frungible.  Spe- 
cific ^;ravily  3.00,  3.04,  liTcHhaufil. 

Grc^ostic  avd  Geogrctfilflc  sLuaihnt. — It  occurs  ia 
granite,  aU.iig  Siccp  tcfisa  fpui  toHrmsUp^^iicKr 
Penig  in  Saxonf  •  ,    ,  <  . 

i.  AnoMZt  JSfinqr, 

This  minenl  has  a  deep  brown  or  orange-yellow 
colour.  Occurs  cryslaltized  in  rhombcidal  dudecahe- 
drons,  which  are  so  streaked  aa  to  po'mi  cut  a  hexabe- 
dral  cleavage.  In  histrc,  fracture,  and  hardness,  it 
agre<$B^tb  comtituu  garnet,  but  iis  specific  gravity  is 
lower,'  not  exceeding  3.444.  It  is  Ibjind.on  (be  baftiis 
of  ibc  vNcr  Lena  hi  Siberia,  '  ' 

4.  CRifiiroytTB,  Jameton. — Crailonttc,  Bournoti. 

External  Charactrrt. — Colour  velvi  t-black.  Occurs 
crystallized  in  very  acuic  i hrnib;.itls,  with  'I  k'<  I" 
18^  and  162*.  Exiematiy  and  internally  splendent,  «nd 
lustre  vitreous,  inclining  to  metallic.  Cleavage  imper* 
feet.  Fracture  concboidal.  Opaque.  Harder  tban  oc- 
tabcdrite.  Scratches  fluor-ipar«  but  does  not'  affect 
glass.    Sp.  f>r-  ~3.0. 

ChemUal  CAoraetfr.— It  ia  infusible  without  addition 
befoie  the  blowpipe. 

Cmttit  Part: — Zirconia,  46;  Silica,  33;  Alumina, 
14$  Iroii>  4;  Manganese,  I  ;  Loss,  3:^100. 

Geegnotrte  SUtutten^U  occura  io  primitive  rocitai 
aloDg  witb  Qctabedrltei  in  the  diitifcts  where  ibat  mi* 
nctfllelpuqd.  ^. 


s.  Fin&oUTBt 

External  CAarerfcfib— 4^olours  «  hiie  and  grey.  Oc- 
curs in  fibrous  concrctinna,  and  io  oblique  pri«ms  of 
.1000.   Internally  gliitonlng.    Bardar  tliaa  quatts. 

Sp.  gr.  :::3.3I4. 

Getgnfihic  Sanation  — It  is  found  in  the  CamattC* 
6.  Gehlemtk,  Jameton. 

Thia  Diineralt  named  nt  honour  uf  the  late  Geb]ca» 
Ims  not  been  accurately  deacribed.  It  it  said  to  ha^ 
a  green  or  grey  colour ;  to'oeeur  crytfalllted  in  rectan- 
gular  four-sitied  prisms,  and  therefore  must  belong 
either  to  the  pyramidal  or  prismatic  scries  ;  it  is  nearly 
as  hard  as  felspar,  and  the  fepecific  gravitv— 2.9 — 31. 
'  O^ognottic  and  Qeagrafihle  SUuatwnt — Occurs  along 
iritJi  calcareoua-s|Mr  in  the  valley  of  Fassa  in  tbe  TjwI. 
*         f.  LoaTxiTB*  JSi«(««eii.-^eniie,  ifiny. 

Extemat  Ckatvetetv. — Colour  btack,  and  blaelchTM 
gntii.  Occurs  mabsivc;  also  in  distinct  concretions, 
which  are  small  and  scopiform  radiated,  and  in  c'.licrs 
which  are  thin  an  '  nti;rr;ht  prismatic;  and  crystallized 
in  oblique  four-sided  prisms,  variously  modified  by  acu- 
minatiuns  and  bevclmcnts.  Lustre  tt  dM  fracture  gti»>  * 
tcning  and  aemi'.metallic.  Fracture  uneven.  Opaque. 
Nearly  as  hard  as  fUepar.  Does  not  change  Ite  colottr 
in  the  strrak.  Specific  gravity  3.8S5»  4.061, /.ettevrv. 

CoR«/.  Partt. — Silica,        .        .  30,0 
Alumina,     .     ',  IjO 
'  ■  Ijime,       .       .  14.8 

Oxide  of  Iron,  .  49.0  . 
Oxide  of  Manganese  3.0->96.8.  Fauq. 

GeogHMtk  «iMf  Oe^frafikie  8Umatlmuj--Owim  •in 
primitive  linieaMnc,  ateng  with  epidotc,  quartz,  garnet, 
magnetic  ironstone,  and  crystallised  arseoic  pyrites,  af 
Rio  U  Marine,  and  Cape  C«l««Bite,iaihelalendor Elba, 
buid  also  to  occur  in  Siberia. 

8.  SvHAi-.HLLn  K,  lireiihaufil. 

^tttnal  CAofaciertj — Loloun  brown  and  grey.  Oc> 
curk  in  imbedded  roooMril  baUt  and  grains,  which  are 
aomeUaies  renifonn^  aggregated ;  etHk  ia  etaliular 
fibrous  concretiaos.'  BxtemaUy  smooth,  (when<4t  lAis 
a  milky  incruatatioB,)  sometimes  rough  )[  tcrnally  al- 
ternates from  glimmering  to  dull.  I'rac  urc  even  and 
splintery.  Opa(juc,or  transilucenl  on  the  edges.  Scratches 
quartz  with  diHicaliy.    Specific  gravity  2.52. 

Cfiem.  Cter.^Ncarly  infusible  before  the  blowpipe. 

Crftgaeelfe  emf  Oecgra/Me  Sitmatimtj—Occvn  in 
peartolnnr  and  pitehsianc.porphyries,  where  if  ia  often 
nv^oriited  with  small  scales  of  mica,  and  ^XHtiona  offcl' 
spar,  in  Arran,  Saxony,  Hungary,  ami  Iceland. 

9   Skokoditk,  BreUhaufit, 

External  CAorBcffr*.— Colours  green  and  brown. 
Occurs  massive  and  disseminated,  but  most  frequently 
crystallised,  in  very  abart  broad  reslangelar  fbur>sided 
prisms,  acutely  scumfaMMcd  oB  both  extremities,  with 
four  planes,  \vhich  aie  set  on  the  lateral  edges.  There 
in  one  <lisiinct  cleavage  parallel  with  the  broader  lateral 
planes  of  the  prism,  consequently  in  the  direction  of  the 
shorter  diagonal  of  an  oblique  four-sided  prism.  Frac- 
ture intermediate  between  uneven  and  concboidal. 
Translucent  on  the  edges,  or  semt>tranaparcat.  As  hard 
as  caicareoos-spuri  but  not  ao  bard  at  fluw^pur.  Sp. 
.gr-CS-S. 

•  ^  •  4G3 
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Chemical  Cliaraetcrx. — It  easily  me  Us  before  ilie  l)lr)W- 
pipc,  wict)  itiv  cu(>iuu»  emission  ot  arsenical  vapour,  and 
is  convened  into  a  reddish-brown  mass,  which,  whoo 
highly  heated,  so  as  la  drive  off  all  Ibe  aracnici  become* 
attractable  by  the  magnet.  Then  phcnomeiM  tbew 
tbal  thie  mineral  is  an  aneidete  of  iron,  probably  com- 
bined with  manfranese.    It  contains  no  copper. 

Geognot'ic  and  Gco'^afihic  Situathns. — -Occurs  im- 
bedded in  a  bed  coia|)uiiC<t  uf  quarts  and  hornsUMWj  in 
primitive  rocks  in  the  Schnecbcrg  inioiag  Strict  io 
Saxony;  aUo  at  Lulim;  in  Carjnthin. 

10.  Spkk,  Jameton  and  BrcUhaafil. 
F.vtemat  Charactert. — Colour  white.  Otcurs  in 
small  veins,  and  in  ihin  priaoMtic  disiiiict  cuacretioos. 
Internally  shiniu);  and  rcsiMMM,  MiS  a  threefold  rec<- 
Un^ular  cIcavaKC.  i'rdcture  smalUKniaed  uooren, 
also  small  splintery.  Translacent.  Soft,  inclfoinf  to 
Ttry  soft.   Bi  uilc,  und  easily  fraogtble.   Has  a  feeble 

sweetish  saliiij  laslc. 

Cheni.  Character*j—ix.  is  completely  soluble  in  wjtei-. 

Geogaottic  and  Geografiluc  SituationM.—OzcMv%  in  the 
lllt-mioesuf  VVielicHzka  and  Bochnia  in  Poland. 

CMstPMMteM.^1.  Its  taste  is  very  diifercat  Groin  that 
of  common  aaiti  and  tbecdbre  caaoott  like  that  miaeraU 
be  used  with  food.  9.  It  ia  aald  to  be  the  libnNia  rock- 
salt  of  Werner. 

II.  SpiNELLAMB,  //(t:^y. 

External  CAarac/rr#.— Colour  plum-blue.  Occurs 
crystallized,  iu  rltomboicb  of  117°  ay,  and  62"  37*; 
asd  in  »is«sided  prisma  aaumiDatcd  with  three  planes. 
Scratcbee  glass. 

QtopiMtkand  Geographic  Situationt  Occurs  on  the 

rfloret  of  the  Lake  of  Luach,  in  a  rock  compoacd  of 
grains  anJ  siiull  riystals  of  (glassy  fcl  ,  ;  u  ,  juartlj  horn- 
blende, black  mica,  ai^d  magnetic  irurt-orc. 

tt.  Bttrs  InowsTOirK,  Klafirotk. 

External  Charaaert — Colour  ii>digo-blue.  Occurs 
massive,  and  with  iinjircsvious  ol  crystals  of  brown 
iron-ore.  Kxtevnaliy  glimmering,  ioiemally  dull.  Frac- 
ture coarse-grsiiied  moTen.  Opaq«e»'  Semihard.  R*. 
ther  brittle,  and  eaailf  tMuigiUe.  SfacMc  gravity  tSO^ 

CkewOeai  Clmrmttn c  >  iLoee i  colour  on  exposure  to 
heat,  and  whca  melted  nitl)  bona,  fanna  a  clear  graeo 

bead. 

Comtm.  ^err*«— Oxide  of  IroiH 


40b5 


Silica, 


.  S.0»-I00.0 
ra  on  the  Orange  Sivea 


at  the  Cape  df 


NatrBn^ 
Water, 

deografthic  Situation^lX  OBW 
in  Srniiiicrn  Alrica, 

Utm.—u  is  for  paihting 
Good  Hope. 

*Chutite,  Limbillite,  Sideroclepte,  MelUlite,  and 
Succinite,  minerala  4ieacribed  by  Saussure  and  Boneeic 
aia,  appear  to  be  varietiei  of  Olivine  and  Augite. 

MINERALS  Ol-  THIKD  CLASS. 

13,  AHGKMTirERous  CofPKR  GjLAaca,  Jometott^ 
Sltber  Kttperfer*xJaas,  JSTeMaMHrn. 

JtJM0Hul  Charaetert  — Culour  blackish  lead-f^rey. 
Oceura  massive  and  disseminated.  Internally  ahiuiug 
er  gliataoing,  and  luatre  netallk.  Fraeuite  flat  can- 


clioiilal,  passin;^  into  even.    It  becomes  more  i^lumrjp- 
in  the  streak,  but  liic  colour  is  not  changed.    As  bard 
as  calc-spsr.   Sectile,  and  rather  diOknltly  frangible. 
Specific  gravity  6i.3m,  ^/roewycr. 
C»eslj(.  P«rto.—Sulpboret  of  Copper,  38.654 
Sulphurct  of  Silver,  60.646 
Sulpliiircl  o(  Iron,  0.700 — lOo 

Sirctne^tr. 

Geognettic  and  Geogn/UiU  Situattont.^Thh  rare  mi* 
aeral  is  found  only  at  SehUugenberg  in  Siheriat  where 
it  IB  aasociawd  with  copper-pyHtes,  calcaMona-apart  and 
homstooe. 

U.   BiSMUTMIC  SiLVKR,  Jauieton. 

External  Character* — Colours  paie  kad-grcy,  be- 
Co:llll>^  Uv;epef  'ju  cxpoMii  c  lu  the  uir.    Occurs  disse- 
minated ;  and  rarely  crystallised  in  acicular  and  capil- 
lary cryiials.  Lustre  gliatenim;  and  metallic.  Fracture 
fine-grained  uneven.  SofL  Seciitc. 
Cantlft.  i>erM.->Biemoth,  9r.0O 
Lead,       .       .  33.00 
Sdver,       .       .  ij.oo 
Iron,       ,       ,  4.30 
Copper,      .      .  0.90 
Sulphur,  16.30— .96.SO; 
JOafinUi,  Beit,  b,  ii.  a.  »T. 
OMfiiot/lr  and  Oei^frt^Me  Arna/lvMa.— It  has  hitherto 
been  found  only  in  the  mine  named  Friediich-Chriatian 
in  the  Scbapbach,  in  the  Black  Forest,  where  it  occurs 
in  veins  that  traverse  (gneiss,  aloD*^  witli  coppcr-pyritek, 
quartz,  iron-pyrites,  and  galena  or  lead-glance. 

15.  Native  MionL,  /Bai<Mn.*~HaBrfcle8,  Wenur. 
Nickel  NaUr,  Uouy. 

Obttrvatlm^tt  is  the  HiBriirff  'of  Werner. 
•  Kxternal  Character*.— Colow  kind  nf  brass-)  cilow, 
which  inclines  to  bronze-yellow,  and  seldomer  to  steel- 
grey.    Occurs  m  delicate  capillary  cryMals.  Shining 
or  Kli&tenini;,  and  lustre  metallic.  Crystals  rif;id.  Brittle. 

Contt.  Pmu^-^X  cowdsts,  sccording  to  Klaprolh,  oT 
Nickel,  wuu  a  small  quantity  of  eobali  and  sraeoie. 

Ge9gH9»ne  aiut  GetgrafiMc  ArsoMoiu^lt  occurs  io 
veins  in  i^neias,  where  it  is  associated  with  hontstonc, 
()(iartz,  calcareous-!>p  <r,  and  bt^wn-spar,  at  Johsngeor- 
gcnslatlt  ill  Saxony  ;  also  in  the  cavities  of  topper  inckcl 
in  Huel  Chance  .\Unc,  near  St,  Austle  in  Cornwall. 
16.  Fthobmalite,  Jamcton. 

Extmat  Charaatn.'—J^iAmtt  .liver*brBWB,  iiic|linine 
to  pistachio-green.   Occurs  in  atraiglit  lamellai'.  coo- 

eretions,  and  crystallizcrl  in  re^;vjlar  six-sided  prisms. 
The  most  distinct  cleavage  ii  parallel  with  the  icrmi- 
imI  planes  of  the  prism  ;  another,  less  distinct,  parallel 
With  the  lateral  planes  of  the  pritm.  Fiacturc  uneven, 
passing;  into  splintery.  Internally  lustre  of  cleavage 
abining  and  pearly.  Fracture  glimmeriog.  Translu- 
cent on  the  edges.  Semf-hard.  Streak  hmwrash-whitc. 
Brittle,    specific  gravity.  3.081. 

Ctmttil.  I*ttrl$ — Protoxide  of  li(jn,  21.S10 
Protoxide  of  iManK3iie5e,  21.140 
Submuriate  of  Iron,  .  14.09$ 
Silica,  .  .  .  Sf  .850 
Lime,  .      .  1.3  to 

Water,  and  Loss,      .        5  .895— 

GeogncsHc  and  Geci^rafihie  Situationi. — It  occurs  iq  a 
bed  ol  ni  jv'.nctic  iiun-.'o:R-,  alon^  with  calcareous-apar 
and  hornblende,  in  Bjelke's  mine  io  Nordmarki 
Fbilipatadi  in  WermeW 

e  >  *• 
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ACIDS, tnrn'ie.  iia 

btim-te,  Uk 

raurmtic,  ib. 
tulpliuni'.  ilk 
Actyiwlilc, 

pUMT.  ih. 

AdaUiia.  iOJ 
Alclnmlnii"'.  i£0 
A|C*r^.  niinrnlTllS 
Anii'.m 

AMbaMrr,  oJc^nout.  UA 

l{yi>»ro«i»,  SI 
AlHKkruii' .  iil 
Alk^tlianr  Mli 
Alui.i,  lil^ 
Alum  r«rth.  ^ 
Ahini-alMr. 

coinmoti,  iSQ. 

Altini-vonc,  UQ 
Alirli.i.  m-.  J-.5 
Ad<uI|C«*h.  iSl 
Air.bcT.  oca 
AntbJ)^nile,  (UU 
AiBi'ihyM, 

llin-k  hbO'ti*-,  tti, 
Amlantliut,  or  Ik  >jtili-  nbcMtti, 

AfKltiMllUC,  «l,  UU 

Aiialom* .  JlII 
AwUliiwe,  Hi 
Anhyitnir, 

cvni|MC1.  SHI 

roiivoluteU,  ib. 

Khruiii.iK. 

•tMirry.  w  ctibc'ipart  S&A 

ttalT.  <2a 
AnlhopfijIKir.  iiZ 
Antlirw^iv,  UH 
Auiinionjr, 

miivF.  501 
Antinwoy  orr.  x^-y, 
rrd.  Hk 

Apaiilr, 

Conchuiilal,  or  ^t|iftn* 
cut  ituw.  112 

Apliritc,  U2. 
Aplomf .  tXi'i 
A|M>|>k)ll>ir,  ItH 
Afvii«i-itiiii  tunniitc,  iiS 
ArKriiiifer««t  ci>)>p(r^unct, 

<<<M 
Amiriv.  121 
Amgnua, 

■.■.>mll.iU.I,  ibb 
Ar««i«,  mun-.  kU 
AtwnKsl  pfiiM.iltl 

ArveiucitI  uKrr,  £U 

A»<M^U«, 

cuinwon,  52fl 

OiAiMr,  N. 

lil^mui  th. 
AilMMomactyiMilHr,  192 

tfvri'uliU',  ik. 
A<p*n(«>  iiaor,  HI 
A<|>ti«li<ini,  an 
Aticjin.ilr^  iAl 
■likgilc.  lulutrd.  SLZ 

ctincliiwUI,  lb, 

AntuniKlilr.  Hi 
Ain'<iH.  112 

Axinitr.lll  ^  / 

Axurr  >|>ar.  in 
Axuriir.  iti. 
AzurrstoM,  ilv 


Biryiv,  p«MnH>ii'.  ik. 

rlininkoUaJ  lU. 
BMiJiir  k.iniblr«Kle,Ua 

naiirr.  £21 
kSikt,  iil 
r  41m,  SOI 


ni'uniiiKMK  rr.>rl'>l*t»,  UJ. 
BaiimrfMiQi  iSftle, 
UUik  f.al  lUU 
Mark  rhalfc,  ug 
Hlack  cufiucr,  ISA 
Dlacl.  lexl.  ^iS 
HIark  l»«,|..p»r.  511 
ItNrk  inailfffturwnvr,  Sif^ 
Black  tf  llurium,  Sl^ 
UItimI.  auW'MBj,  JMl 

ntan^iMfe,  SSI 

rub) ,  laa 

»■!<■,  »T 

Hlur  eofipc' , 

rtpky,  Ui. 

flbrouv  ib. 

fcAiirel,  ib. 
Blaeiron  Mom:,  CCLi 
niui-<t|Mr.  Hi 
Dior  nliioL,  su 

IV.k-.  iLI 

Uoraci*  anl.  Mine,  Ifll 
DormcilT,  212 
Botr]r«l«tc. 

fibnsMi,  lb. 
Brittle  lalTrrfUncc,  lai 
Brai'XUr.  lAi 
Browu  coal, 

r«fihy.  ih, 
ISbnnii,  ib. 
Irap™.i«t«l,  lb. 

Brown  hnnatl<r,  laa 

BrowD'Hiar, 

cohiratMr,  111 
IbRawd,  ib. 
IliHirr,  rock,  sal 


Cachi>lanK.  WO 
Calaiir.  m 

CiUmtnr,  cunpaet,  12& 
rank)  ,  ib. 

Calnirraia«-«|i«r,  lU 
Cakainirr.  m 
Oalc  tiiir,  ib 

Caodbr,  or  rtauvX  caal, SSI 
ralcrdoii) .  <!! 
Cariiiibm,  SLA 
Cam-  !•  11,  ill 
Cal'i  l  yr.iH 
CtTcuiiHr, 

fine  Knmtar,  tH 
Abrain,  sn 
futiaini,  ik. 

(irnniiiic,  ih, 
r*<l«lr4,  ib. 
Otrfaim,  pnimaiic,  MT 
iml»i«U<f,  ib. 
CiTflanilr.ili 
Cbabaf  ilr,  HI 
Chalk,  roianiuv, 
Mark,  lifl 
rrd.  U£ 
ChlutoliM,  101 
Cbkxttc, 

eoiBfiMiti,  fiiS. 
rarth)'.  Ul 
•iliai»i,  at 
•htr.  Ha, 

Ctiloniph^tit .  iLi 

t  )  r  '  r   ofr.   or  Chrutttte 

I  I,,      •  .  of  kad.Ui 
CNf  \  v.U  r»i.  aii 
CkrywjroUa  IM 
Chr}K>llli  ,  m 

ClMNfaar.  iiU 
Ciniiamen-iumr,  III 
C1a>.  I'oum.  sat  4 

itatc,  ua 

•arircaied.iSi 
Cla)^tron  wr.  r«ii, 

bruin>(k. 

Clay-ltklr.  Sia 


Oiliiinnar  irlancc-coal, 
Colunmar  clay  iron  oir, 
Coliirniiar  hrary  ipar.  SI 
Common  aihrtTni. 
Coptxr  Kiancc.lili 
Cumnion  ramrt.MJ 
Coiopwi  ^-lipar,  102 
C.t|i|ii'r.^Trrll,  >37 
C-o^ifier  aaica.lal 
Coppri,  native,  £32 
CopycT  urr, 

red,  Ul 
Copper  nirtiel,  £LI 
Copiier-prrttn. 
Co[ftM-r-%iklMl.  ILi 
Cumrtnll  l.ra«],  Uft  * 

Caencoet  SUrrr,  ib* 

Mereerj,  liT 
Comiah  tin  ore,  Ua 
Coratulum  i2S 
Criekiuaiir.  iOi 
Cr»«i  ittinr,  in 
Cnolhr.  ilfl 
CilV  orr.  Ml 


DalnKtr,  IIA 
Dlallagr  Knm,Ul 

DtainirtMl.  511 

Delomitr,  ralniiirair.  ill 
tunranct.ih. 
ftrxiur,  ibw 
rraiiiilar,  Hi 

Dnwint^iiair,  iU  ' 


Rgmn.ua 

a  jasper, 


t  ■tefra^fvMbli,  601 

ie  ealamInF,  ill 
aM,  priimatie,  S2i 
aid,  pn^ioiri,  ib, 

 I  c<>t>per,  U2 

XaerjilZl 
Kpidwe,  m 
K|mm.«ali.  £11 
KwUk,  ill 


compart,  »*1 
roflnmoiK  lb. 
earth)-,  i&I 
glaMy,  Jdl 
Labrador,  ill 
ribroliic.  Cdil 
Vi^lrrttant,  S4H 
Mini,  112 
rlinty  ilale,  lb, 
FkAtftoor,  12S 
Fluor  >par, 

coaipMI,  m 
foliafd.  lb. 
••rdtT.lll 
7ollatad  pmnhir 
Hi 

F«llef'»«<uili,  U} 


r.aWironitr.lM 

r.a.i.4i..ir..rrr 

Oalma,  Aili 
GaraiM, 

tmBiiwMii  m 
prveMaa,  (U 
n  •inoui,  ib. 

inaitk,  SCI2 


Coal,  Mtwaiutii,  AID 

ltlui«',  102 


Cobait  jryritn, 


I  ■•'!'  I.  iil 


Cobalt. 


Geblraitr.Ml 
Glame  aiial 

coDChaiflal.  ^o-* 
lUty,  Ib 
colartitiar,  lb. 
Olance.  antimonjr,  i£l 
binnnth,ui. 

Vrad.ik 
i»lt«.  iii 
irlturiuia,  186 
Glauber  lak,!!!! 
abmbmir,  Hfi 
Gold,  iiaiiitr,  iOX 
OiuMte,  LU 


Grajibilr, 

traly. $46 

Chmp«ci.  ib. 
Orccw-earth.  £U 
Gm>ai>ta,iU 
Grey  anlitnany,  SOI 
Grey  copper,  llil 
Grry  niaaKamte.iSa 
Qeoaaubire.  iJU 
Oypwm,  confMt. 

ihuy.iM 

eanby.  Vtt, 

roluird,  itk 

flbrmia,  itk 

•pany,  ih. 

H 

HailTae,m 
Keavy  »par, 

cocupan,  J30 

eolttmnnr,  ib. 

curved  larocilar.  ib. 

diunirf  nuol,  ill 

eartby,  ib. 

fibroui,  ib. 

Kranukir,  US 

radialrd,ill 

Mrail^i  laiBrUar,ib. 

prwuaiK',  lb. 
Ilrlkitropr.  Ill 
Hrlrinr,  SUA 
Hnnatiir, 

feroon.  iia 

led,  in 
Hrpaiie  rianaiw.  iU 

llri«ltlr,  ill 

Holla*  4par,  ifi] 

Honr,  iil 
Honrvilone,  WO 
HoruUcndr, 

kaMMr.«i)« 
moiiiMiik,  Mi 

Hambln«le.dM«.  ib. 

Hunutonc,  < 

concboidal,  iZZ 
iplintcr),ib, 
wooditoDe,  ib. 

Hyalite.  iI2 

Hywintk,  JJU 

)lypcTtleiic,iil 


Irr-apar.  HI 

UblbyoiMlialiDitr,  IdO 
lolitr.  ili 
Iroli'irinl,  ilZ 

Iion.^nee,  or  apenlar  lraa> 

ore,  lii 
Iron  n>rtroric,  fiU 
nalivr  Hv 
termtrul,  132 
Iron-erc, 

brown,  iM 
bojt.Bk 
maicctic,  HI 
rrd,  ib 
apreular,  ib. 
Inn-pyritet, 

rommnn.  flSl 
krpaiw,  ib. 

nal^irtic,  ib. 

iMliatrd  or  prinaa> 
lie,  ib, 

Iramand.  112 

lioMbut  copper  gTren, 

conrliaidal,  SH 
eartby,  ib. 

WrhTW,«l  ''^•'^ 
laenne,  ill 


Juper, 

aiiale,  ST3 

co«uno!i,ib. 

Kcypiian,  I2t 

pnrn  lain,  ib, 

•uiprd.  ih, 
Jtapery  red  clay-iroa^ie,  ua 
Jrnkr.flOl 
Jetitoa 


Ken-jr.  S3& 

Kyanite.  or  Cyinite,  Ifl 


lafatadnr  Kbillcr  aptr,  Ul 

Lake  mlt.  ma 

Lapit  laxuli.  ili 

LMumiite.  112 

Loakglaucc  or  galena, 

common,  SA^ 
toaipnci,  ib. 

Lcad-i|«r, 

indurated, 

ft'uhir,  ib, 

Lnd^aar, 

bkwk,iU 
brown.  iJA 
Ircm,  da, 
red,  Ul 
while,  sa 
yHkiw.l2i 
Lcniianlar  nd  clay  IroO'tiie 

Lenticular  mppet,  ilA 
Lepitloriir.  f*A 
I.rucit>.  SJX 
I  H»mr,  Cfli 
Limcatmie, 

CMlpMt,  Ufi 

filiatr,).  ni 
at>r»<u,lU 

LilJtonurve, 

rriaMe, 

indnmicd,  ill 

Loam,  ei 

LtacuHiie,  <21 
LydiatiWooi-, 
Lytlirodca.  siu 

*t 

Ma^ciian  linatonei  HI 
MaKnraitc,  lil 
Ma^nif I  ic  iran  ore,  sai 
Maicnctic  p)  ritea,  lAA 


coiapacl,  Ua 
AbiD«i  lb, 
Mannocae-oiv, 

black.  5«» 

ipey,*. 

tnwu.  Hi 

MarWc.ili 
Mail, 

compact.  222 
ranhy.  Ill 

>Joadow.ori-.  510 
Mcervckiuin,  111 
Ml  luQita,  iil 
Mrianlti'.  112 
Mitiacbanilr,  i^ 
Min.lilc.  ilil 
Mercury,  iiatirc,  192 
Mcrcarial  bum  oce,  ilZ 
Mewtype,  121 
Meicone  iron,  iU 
Mkn, 

■alimony.  M4 

cobalt,  HI 
capper,  lit. 
cbunhoidal,  Ufi 
itan.Ui 
«nn,iia 
prari.  112 
Mleiniic, 

(raniilar,  221 

prnmatir,  ib. 
Milk  qaanx.  -Hi 
Mini  taJ  clureual,ui2 
Mineral  oil.  Aflfi 
Mineral  pitch.  Uio 

earthy,  ib. 

clatltr.  COl 

■laKi^.  6Ctl 

luninoM.  SI 
Malybdatr  of  Irod, 
Mi>l)>idiiia. 
Monui>atirii*-.  ifll 

>ftiouutioc,  sm 

MlKlTCUul  iCl 

Monui  ore  1^ 
M"i'niain  ui  ruck  cock,  iZD 
Monntaifvaup,  1£Z 
Moiiiiuin  or  ri.ek  wood,  iia 
Muriate  of  copper,  ill 

N 

Nacritr,  US 
Knpiliiba,  6eo 
Native  amalgam,  iS2 

antiriony, 

aramic,  iti. 

biaiTiuib,  121 
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Ntti'r  inlgiu.'ii(,  sii 
mnnn.  131 
oiiuuiia.  ii& 

ffltamm,ta2 
•iln-T,  m. 

Nktran,  SO. 

Nrrdlc^MoliK',  55* 
Kif|»hrliiic.  ilia 
Nt-plinir, 

>'i>  k(i,  Mtivr,ea« 


tnnitiKHil,  f  M 
Innapucnt,  ib> 
Oetardrkr,  Mi 
OUtutr,  iil 
OliTcaiU, 

■clrabr,  UO. 
difin»lt)ali«,  ib. 
WubfM.  HI 

•■•.lb. 

ju|icr,  UH 
fiMMbcT<«r  iMarl,  ib. 
frreiaat,  1X2 


wmi.iM 


Olt, 


mnu: 


ecriaia,  UZ 
rhramr.  hb. 
copp<T.  lU 

naiigsnnc,  IB 

danlqm,  111 
araniiii»,  UI 


Pr«Tl«IOIM-,  »B0 
FnrtHiMrr,  US 
Pnulaor,  Sit 
P»lioin,  ill 
l>«(riikaai,««0 


rLirtplkiie  or  ceimer,  Ull 
I>l>i»|ilmtr  of  lr«C 
Piirii  ml,  ftoa 
FhMplMriar. 

conawn,  U2 
(•nhj,  ibb 

KBiii!,liz 

riitfetram,  Mtt 

PlMma.m 

Pbitlna.naiirr,  131 
rinintNlp..  or  HIark  k»A,U» 
Pnliabiiii;  ibitr,  5A:i 
PoraeUinHMtib,  Ml 
PonrMBjMpcr.m 
Pouwaa,  ue 

Pnw,  Hi 

frecMO*  |«mt!t,  212 

opal,  m 
PlChRIW. 

abn>tt>,«ia 
Puailcc,iU 


 »l,  Bl 

cobiUt,  ib- 
copp«,  191 
inn,  lb. 
majpirtir,  ib. 
nlrkrl,  ssil 
lin,  iii 

Pyrapr.  HJ 
P;  niph)  Mliic,  SX£ 
Pjr  ■■—  ~" 


Ind.tM  ,113 
milk  or  tmt^  17d 
rbomhoiilml,  tlx 
QinnzT,  at  abccowiiDUrt  tM. 


Rrd  •niiiMMiT,  ttl 

Hr<l  chllk.  Uk 
Rid  dajr  inali  afC,  ifeb 
Red  cotalkocbic. 


canby,  US 
ndtaitd.  ib. 

UMBimt,  IM 


Red  inaii^rv,  ftbrcmft,  IBS 
Rrd  kml-f  par,  US. 
R«d  nnan^uc««-, 
Itnt  orpiiunx,  taa 
R(d  •ilrrr, 
Rid  xiiic,  l<il 
Rboinb-tpar, 
Rock  iMilirr,  ml 
Rock-cork.  57l> 

CTTUtl.  1TB 

■all, 

wucid.  Sin 
Ro«!«io«if.  <ia 
RMr'<|uani.  izfi 
Ruin.miUc,  ill 
Httby. 

onrmal,  CJ 
•p4nrl,ak 
Htttiie,  101 


Sahlile,  fSt 
MaauMMe, 

ce«cbajilil,iai 
ratoudcik. 

Sippbirr,  ITl 
!lati»4p«r,  119 
SaiMwriiie,  ni 
Icapalilr, 

(onpaci,  nil 

reUii<>l.ib. 

ndiaico,  S6i 
Malta  ipaf .  stJ.  til 
Sduri,  roBuiMn,  Hi 
Stbotloin  lopar,  «*  Mborlitc, 

UA 
Sdenitr,  HIT 
SmiiKipal.  SSQ 
bctynUnc, 

pufnmao.  111 

prrckouk,  ibh 
Shalt,  bitiuiiiDMii, 
Sihrer, 

•niimmial,  Wa 
■nnucal,  ib, 
entataaa,  f  M 
muriait  wTQl 
■aiirt,  Ua 
aariAroua,  a. 
rrd,  121 
luby,  ib. 

TitlTOUI.  sof 

SItct  glaoM,  euromoR,  itk 

britlle,  ib. 
SilTrr  Kkilc  cwball,  HI 
SkMwIilr,  M3 
blatctJay,  tiM 


Sltl*«aal,fi&l 
Slair  ip«r.  s3St 
SiidnltU',  ifij 

Spax, 

bnm.  HI 
cubr.  lai 

flaor,  Ua 
hrary,  US 
rbo  kb.  UA 

Sparn  ima.  m 

5|ir«vlar  iroit  mt^  fit 

Spb'niGicMI 


rolaird,  iU 

ftpierlUiM,  1^4 

KpodttX'cnr.  ill 

Stauralrti,  or  (Taaitilr,  iU 

Simiir.  or  waptta  at,  ttt 

Stilbitc,  lia 

Stinkuour,  ill 

Srriprd  jaiprr.  111 

bcrvtilUaalr,  128 

Sulphate  of  rolia  It,  mi 
copper,  504 
iron,  lb. 
kad  fis 


tint.  IM 
Salpbar,  cominoa,  fift 

TokaaM,  lb. 
Sanaone,  Edi 
IwanpKifr,  «w 
SwiorMoar,  Ul 


TahaliMptc,  m 

Tbic. 

conitiwn.  iii 
iadaraavd.  itu 

Tuiulum-ocv,  HI 

TtUartaai, 

black,  in 
aaUrc,  581 

nicKirr, 

canhjr,  sji 
iodoraled,  ib, 

nn-tryrilr*,  J!il 

Tin  on,  SIS. 

Tm  uhltr  cobalt,  ffil 

TVtaiuum  orr,  sla 

Topaz,  ilA 

TotidiMoae.  IZZ 

Toomialiac,  Hi 


eaauaoa,  ibk 
g^aaiT.  *• 

T  unnroiit  limcftaar.  or  CMc^ 

Tungim, 

Tarqaoia,  mineral.  IZl 


t'aiber.  HQ 

Uraa  iDiaa,  or  I'laaitet  fjt 
VnmmmadttttlU. 


Varirgaied  elar,  !^ 

Varv-ijattil  ropprr-ore,  I9f 
Vfvunan,  AA^ 
Viinaai  iil?cr,  fU 
ViuM, 

blar,  JU 

Srera,  ib, 

red,*. 

while,  lb. 
Votatnlc  rulpltiir,  191 
VulpinHe.  iov 

Wafer,  mefrorie,  Ju 
aea,ib, 

Warrlli*,,  158 
Wrraeriic.  IH 
Wltrl^laU'.  nil 
Wbite  antintoi  y,  til 

vitriol,  lai 
WVrtienie.  iia 

Wq4fpti.,,  114 

Wood  opial.  Ua. 
•tonr,iii 

do,  ai 


TcOovcuth,  HU 
TeaMe,or  Unrice, 


Zcolne,  fihro««.  m 
folia  ird,  ill 
D>eal).  lb, 
radintnl,  Uk 
.31 


caaiatoa,  ua 


M  I  N 

MINERVA,  in  the  ancient  mythology,  was  the 
Goddcbs  nt  U  isdom  and  the  Liberal  Arts.  Jupiter  h>T> 
ing  married  Metis,  is  said  to  have  decided  that  her 
children  would  be  more  intelligent  than  their  father. 
Hence  he  was  induced  to  murder  her  during  pregnan- 
cy ;  and  having  afterwards  suffered  violent  pains  in  his 
head,  he  ordered  Vulcan  to  cleave  it  op<n,  when  Mi- 
nerva emerged  from  Jupiter's  brain,  fully  armed,  and 
was  immediately  admitted  among  the  gods.  She  was 
known  by  the  names  of  Athena,  Pallas,  Partheiios,  Tri- 
tonia,  Glaucopis,  Agorea,  Hippiai  Siratca,  Area,  Cory- 
phagencs,  and  8ais. 

This  goddess  was  very  universally  worshipped.  Sais, 
Rhodes,  and  Athens,  paid  her  particular  reverence; 
but  she  had  magnificent  temples  in  Egypt,  Phoenicia, 
Italy,  Gaul,  Sicily,  and  all  parts  of  (Srcece.  Being 
considered  as  the  goddess  who  introduced  arts  and  in« 
venlions  into  the  world,  she  was  invoked  by  artists  of 
all  descriptions,  and  had  a  temple  built  for  her  by  the 
Athenians  under  the  name  of  Minerva  Mn^'firn,  ma- 
cAinairix. 

Minerva  is  generally  represented  with  a  helmet, 
surmounted  by  a  large  plume.  She  carries  a  spear, 
and  sometimes  a  distaflP,  in  one  hand,  and  with  the  other 

f rasps  a  shield  adorned  with  the  head  of  the  dying 
f  edusa.   The  breastplate  sometimes  bore  the  Medusa's 
head  encircled  with  living  serpents,    The  owl,  cock, 
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and  the  dragon,  were  sacred  to  her.  Her  functions  and 
actions  are  very  numerous,  and  arc  familiar  to  all  clas- 
sical readera. 

MINGRELIA,  a  province  of  Asia,  comprehending^ 
the  must  considerable  proportion  of  the  ancient  king- 
dom of  Colchis.  It  is  bounded  on  the  north  by  the 
Ceraunian  mountains  and  Circassian  on  the  south  and 
east  by  Immertia,  and  the  river  Phasisj  and  on  the 
west  by  the  Black  Sea.  The  air  of  this  country  is 
damp  and  insalubrious.  It  is  watered  by  upwards  of 
thirty  rivers,  the  principal  of  which  is  the  Pbasis.  The 
soil  along  the  coast  of  the  Black  Sea  is  so  moist,  that 
it  is  incapable  of  bearing  the  operation  of  ploughing. 
It  is  impossible  on  this  account  to  raise  either  wheat  or 
barley,  and  the  inhabitants  use  as  a  substitute  for  bread 
a  kind  of  paste  made  of  a  amall  grain  called  gom,  which 
is  not  unlike  coriander  seed.  Agriculture  is  entirely 
neglected  in  this  province,  and  the  proportion  of  arable 
land  is  very  small.  The  pasturage,  however,  is  excel- 
lent,  and  a  great  number  of  horses  arc  reared.  The 
country  abounds  with  extensive  forests  of  the  finest 
trees,  and  aUo  with  gi-apes,  (from  which  they  make 
admirable  wine)  and  all  sorts  of  fruits  grow  wild  in 
gn  at  abundance.  There  was  formerly  a  great  number 
of  gold  mines  in  this  couniiy,  but  they  are  no  longer 
wrought.  The  Mingrclians  cultivate  a  giod  deal  of 
silk,  but  from  their  ignorance  of  the  art  of  mitti'ifactur- 
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ing  it,  nothing  is  made  but  a  poor  sort  of  hamlkercluef, 
and  some  common  taffctics.  The  principal  commerce 
is  in  slaves,  of  which  they  annually  export  about  111,000. 
The  pea&ants  are  the  aUves  of  the  nobility,  who  have 
the  power  of  life  and  death  over  their  vassals.  The 
natives  of  Mingrclia,  it  is  said,  were  orif^inally  descend- 
ed from  a  colony  of  E^^ypiians,  founded  here  by  Semi- 
ramis.  They  were  formerly  an  enlightened  and  indus- 
trious people,  but  ihcy  have  now  degenerated  into  a 
state  of  deplorable  i^orance  and  misery.  They  are  in 
general  well-shaped  and  handsome,  but  addicted  to 
drunkenness,  theft,  and  many  other  vices.  The  princi- 
pal cities  of  Mingrelia  are  Talikara,  which  is  the  most 
considerable,  situated  on  the  right  bank  of  the  river 
Hippus,  and  well  peopled,  principally  by  Jews; — Rhre- 
gia,  also  situated  on  the  Hippus,  and  the  ususl  place 
of  residence  of  the  chiefs  or  princes  of  Mingrelia  ;  and 
Cotais,  or  Cotatis,  which  stands  on  the  Phasis.  It  is  a 
very  poor  and  ancient  town,  situated  in  a  beautiful  and 
fertile  plain,  and  inhabited  by  a  few  Jewish,  Armenian, 
and  Turkish  families.  The  religion  of  the  country  is 
that  of  the  Greek  rhurch.  The  population  is  said  to  be 
about  four  millions.  See  Kinneir's  Geog  Mem.  qfPertia. 

MINIATURE  PAINTING.  This  term  ts  usually 
applied  to  portraits  painted  on  a  very  small  scale,  and 
commonly  executed  in  water  colours  oa  ivory,  some- 
times on  vellum  or  on  paper.  Miniatures  are  also 
sometimes  executed  in  oil  colours. 

Although  this  department  of  art,  from  the  reduced 
scale  on  which  its  operations  are  conducted,  and  the  de- 
licacy of  handling  necessarily  resulting  from  this,  is 
incapable  of  conveying  so  completely  the  grander  ex- 
pressions of  character,  so  striking  in  the  portraits  of 
Titian  and  Vandyke,  to  which  the  larger  dimensions, 
and  consequent  breadth  of  manner  and  vigour  of  style, 
so  powerfully  contribute;  it  nevertheless  possesses  many 
advantages  from  its  portable  dimensions,  and  is  equally 
susceptible  of  fidelity  of  resemblance,  and  beauty  of 
execution.  As  in  reference  to  composition,  design, 
c/iUtr'otcuro,  and  colouring,  it  ia  regulated  by  the  same 
general  prii>ciples  as  the  other  departments  of  the  art, 
(See  Painting,)  we  shall  restrict  ourselves  at  present 
to  the  various  processes  and  practical  details,  by  which 
miniature  painting  is  executed. 

Ivory  is  the  substance  on  which  miniatures  arc  most 
commonly  executed,  being  greatly  superior  to  paper, 
vellum,  or  any  other  material,  and,  in  the  hand  of  a 
skilful  artist,  is  capable  of  giving  all  the  depth,  rich- 
ness, and  brilliancy  of  colour,  and  power  of  effect,  of 
an  oil  picture.  The  ivory  is  obtained  in  the  shops, 
sawn  into  thin  plates:  That  which  is  clearest  and  most 
transparent  is  the  best,  receives  the  colours  most  rea- 
dily, and  bears  better  repeated  touching. 

The  ivory  is  to  be  prepared  by  first  removing  from 
its  surface  the  marks  of  the  saw,  by  means  of  the 
scraper,  an  instrument  (ihc  same  as  that  used  by  en- 
gravers) consisting  of  three  sharp  edges,  of  the  form 
of  a  triangular  or  saw  file.  The  ivory  is  then  laid  upon 
a  flat  piece  of  ground- glass,  and  dusted  over  with  finely 
pulverized  pumice  stone,  previously  sifted  through  fine 
gauze ;  a  little  distilled  vinegar  is  poured  upon  ii,  and 
the  whole  well  rubbed  with  a  glsss  muUer.  When  this 
process  has  been  continued  for  a  few  minutes,  it  is 
washed  with  clean  water  and  dried ;  it  is  then  well 
rubbed  with  dry  pumice  dust  and  a  piece  of  chamois 
leather,  and  is  fit  for  use ;  having  been,  by  this  opera- 
tion) deprived  of  the  gloss  and  fine  poUsb  communi- 
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caled  by  the  scraper.  Some  artist^i  tise  only  the  pumice 
dust  dry,  without  the  distilled  vinegar;  but  the  latter 
seems  to  be  of  considerable  importance  in  removing  the 
grease,  or  other  animal  matters,  which  all  ivory  con- 
tains.  In  addition  to  the  pumice  dust,  which  is  indis- 
pensable to  give  a  proper  surface  to  the  ivory,  some,  io 
order  to  whiten  it  more  completely,  boil  it  along  with 
fuller's  earth,  and  others  bleach  it  by  exposure  to  the 
action  of  the  sun's  rays;  but  the  process  wliicli  we  have 
first  mentioned  will  in  most  cases  answer  every  purpose 
that  can  be  desired,  both  as  to  colour  and  surface,  if 
the  ivory  be  of  a  good  quality. 

When  the  ivory  is  fully  prepared,  it  is  fixed  upon  a 
piece  of  fine  white  card  paper,  by  means  of  a  spot  or 
two  of  gum  Anbic,  and  thus  is  obviated  any  disadvan- 
tage arising  from  the  transparency  of  the  ivory. 

The  outline  is  sketched  out  with  a  warm  neutral 
tint,  applied  with  a  fine  hair  pencil.  Some  artists  make 
use  of  a  black  lead  pencil  for  this  purpose;  but,  as  it  is 
much  more  easy  to  make  corrections  with  the  water 
colours,  the  farmer  method  is  preferable.  The  whole 
face  is  washed  over  with  a  very  delicate  tint,  according 
to  the  complexion  required ;  as,  for  instance,  in  a  dark 
complexion,  a  wash  of  light  red;  for  a  fair  one,  a 
wash  of  yellow  ochre  or  vermillion.  The  half  tints, 
and  darker  shadows,  are  to  be  made  out,  the  former 
with  a  neutral  tint,  composed  of  lake,  a  small  portion  of 
Indian  red,  and  a  little  blue,  which  form  a  reddish 
pearly  hue,  the  latter  with  lake  and  Vandyke  brown. 
The  delicate  shadows  are  to  be  made  out  in  a  broad  and 
fiat  manner,  and  the  deeper  markings  are  to  be  added, 
rounding  them  delicately  into  the  neutral  tint,  accord- 
ing to  the  effect  on  the  model.  This  neutral.,  or  half' 
tint,  makes  a  good  warm  preparation  for  the  more  de- 
cided colours.  Others  co'upose  a  rooiI  neutral  tint  of 
Indian  red,  indigo,  and  burnt  terra  di  SienTia.  The 
general  cETect  of  the  face  being  thus  made  out,  the  more 
positive  colours,  such  as  the  reds  of  the  cheek,  and 
other  fleshy  tones,  are  to  be  introduced,  and  may  be 
formed  by  a  mixture  of  light  red  and  a  little  lake.  The 
yellows  are  to  be  strengthened  where  it  may  be  judged 
necessary,  and  the  face  will  now  have  received  all  its 
warm  tints,  which  are  to  be  harmonized  by  the  judici- 
ous intermixture  of  the  cold  colours. 

The  hair,  drapery,  back-ground,  and,  in  short,  every 
part  of  the  picture,  ought  to  be  brought  forward  at  the 
same  time  as  the  face,  in  order  to  show  the  proper 
depth  and  strength  of  colour  and  keefting  in  every  part 
The  local  colour  of  the  hair  is  laid  in  with  broad  flat 
tints,  marking  out  only  the  larger  masses  and  divisions 
with  their  shadows.  The  colours  for  the  hair  may  be 
composed  of  burnt  umber,  lake,  and  indigo,  in  such  pro- 
portions as  may  best  imitate  the  tints  of  the  model ;  for 
light  hair  Roman  ochre  may  be  used  instead  of  burnt 
umber. 

Some  artists,  in  laying  on  the  back  grounds,  Jloat 
them,  as  it  is  called,  with  a  full  mass  of  the  proper 
colour,  i)«rfectly  transparent,  leaving  it  in  a  horizontal 
position  to  dry  before  it  be  touched  upon,  and  after  re- 
touching it  with  repeated  hatching  and  stippling  till  it 
be  brought  up  to  the  effect  required ;  in  this  way  it  ia 
extremely  difficult  to  produce  a  smooth  even  tint.  It 
is  therefore  much  more  convenient  to  add  to  the  colours 
a  little  conaiant  xehite,  in  order  to  give  them  a  degree 
of  opacity,  by  which  the  ivory  will  be  more  easily  co- 
vered, the  tint  will  be  much  smoother,  and  it  will  re- 
quire much  lest  labour  in  batching  it  afterwards. 
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In  all  draperies,  except  thin  white  ones,  it  is  neces- 
sary to  add  a  coiisidcrublc  portion  of  opaque  colour,  in 
order  to  ^ivc  the  rcquibilc  solidity  of  effect.  It)  lighter 
coloured  draperies,  cwaiant  'ifhitc  may  be  mixed  with 
the  colours,  but  in  stuffs  where  great  strength  of  colour 
is  required,  those  pigments  which  are  in  ihcmseivcs 
opaque,  may  he  used,  such  as  the  ochres,  verniillion, 
Indian  red,  umber,  which  all  give  body  and  consistency 
to  any  other  colours.  In  <lark  grey,  purple,  and  black, 
a  little  constant  white  will  be  most  suitable.  In  repre- 
scnting  thin  white  draperies,  such  as  muslins,  and  the 
like,  the  opa<|ue  while  must  only  be  used  in  heightening 
the  lights;  the  shadows  may  be  done  with  transparent 
colours  as  delicately  as  possible,  in  order  to  assimilate 
the  style  of  handling  as  much  as  possible  to  the  (jualiiy 
of  surface  of  the  object. 

The  draperies  and  back-grounds  should  be  laid  on 
in  full  masses,  with  a  large  hair  pencil,  crossing  aud 
working  the  colour  in  every  direction;  and  if  it  be  suffi- 
ciently opaque,  it  will  cover  the  surface  of  the  ivory 
without  much  retouching.  The  lights  are  to  be  com- 
posed of  the  proper  colour,  thickened  with  conitant 
white. 

The  general  effect  of  the  whole  work  being  made 
out  according  to  the  rules  now  given,  it  will  be  neces- 
sary to  carry  on  the  several  details  through  all  their 
stages  in  the  same  manner. 

In  bringing  the  face  to  its  proper  strength  of  shadow 
and  colour,  the  warm  tints  ought  in  general  to  predo- 
minate;  it  will  require  however  various  coot  tints  to 
be  introduced,  in  order  to  give  brilliancy  to  the  lights, 
and  clearness  to  the  shadows  ;  these  tints  must  be  re- 
gulated by  the  tasie  of  the  artist,  but  in  general  it  may 
be  recommended  lo  use  purple  and  olive  tints,  the  for- 
mer composed  of  carmine  and  indigo,  or  ultramarine, 
the  latter  of  indigo  and  burnt  ten  a  di  Sienna.  The 
colouring^  of  the  flesh  will  accjuire  additional  clearness, 
by  the  introduction  of  reflected  lights  of  a  warm  or 
orange  colour,  finely  blended  into  the  cool  tints,  and  the 
full  strength  of  tone  and  harmony  required,  will  be 
given  by  touches  of  carmine,  oohre,  and  raw  terra  di 
Sienna,  in  proper  places. 

When  any  part  of  the  carnations  have  too  much  of 
any  particular  lint,  so  as  to  injure  the  harmony  of  the 
effect,  it  will  be  most  easily  corrected  by  the  introduc- 
tion nf  lints  of  a  directly  opposite  colour;  thus,  if  too 
blue,  orange,  its  opposite  or  contrasting  colour,  must 
be  introduced  ;  if  too  red,  it  must  be  corrected  by  means 
of  green,  and  vice  versa,  and  so  on  of  the  rest.  In  the 
article  Accidkntal  Cololhs,  in  the  first  volume  of 
this  work,  some  account  of  these  contrasts  of  colour 
will  be  found,  which,  though  chiefly  intended  to  eluci- 
date a  very  singular  optical  phenomenon,  affords  very 
important  illustration  of  the  laws  of  the  harmony  of 
colour  in  pamtiiig. 

The  doctrine  of  the  contrast  of  colour  is  of  the  ut- 
most practical  utility  to  the  painter,  by  affording  him 
the  means  of  increasing  or  subduing  the  brilliancy  of 
his  lintu  in  the  most  easy  and  agreeable  manner ;  for 
the  appearance  of  any  given  colour  in  a  picture  will 
not  be  in  the  ratio  of  its  actual  intensity,  but  will  be 
modified  by  the  colours  with  which  it  may  be  contrast- 
ed. Thus  white  will  derive  much  clearness  and  bril- 
liancy by  being  contrasted  with  black,  blue,  or  grey  ; 
yellow  with  orange,  and  so  on  of  the  other  colours  and 
their  conirasts. 

It  is  indispensable  to  the  clearness  and  delicacy  of 


flesh,  that  transparent  colours  only  should  be  admitted. 
The  constant  white  on  the  eye,  and  sometimes  the 
brightest  light  on  the  point  of  the  ttosc,  are  the  only 
parts  where  opaque  colours  can  with  propriety  be  used. 

In  finishing  the  hair,  the  shadows  are  composed  of 
a  deeper  tint  of  the  colour  which  forms  the  ground 
work,  its  strength  being  increased  by  the  addition  of  a 
greater  proportion  of  the  mucilage  of  gum  arabic;  the 
lights  may  be  taken  off  with  the  sc taper,  or  a  sharp 
lancet,  and  filled  in  with  a  little  transparent  colour  of  a 
proper  tint. 

The  deepest  shadows  of  the  draperies  arc  composed 
chiefly  of  transparent  colours,  worked  with  an  increased 
proportion  of  gum  arabic,  by  w  hich  the  depth  and  clear- 
ness of  the  colours  will  be  gieatly  increased.  Where 
great  richness  in  the  lints  of  drapery  is  required,  it  will 
often  be  found  ol  great  advantage  to  lay  orre  colour  over 
anotiier,  instead  of  mixing  them  together  in  one  tint,  a», 
for  instance,  a  wash  of  lake  or  carmine,  laid  over  a  tint 
of  Vermillion,  will  produce  a  crimson  lint,  almost  equal 
in  depth  and  richness  to  oil  colours,  a  process  analogous 
to  what  is  called  in  oil  painting  glazing.  The  glazing 
colour  roust  necessarily  be  perfectly  transparent;  and  if 
the  lint  glazed  in  this  manner  be  opaque,  the  richness 
of  the  eflcci  will  be  greater. 

In  like  manner,  if  any  part  of  the  picture  has  loo 
much  of  any  particular  colour,  it  «ill  be  best  corrected 
by  a  transparent  wash  of  its  opposite  or  contrasting  co- 
lour; thus,  if  the  red  predominate,  a  transparent  wash 
of  green  will  subdue  it,  and  bring  it  into  harmony ;  if 
green  be  too  prevalent,  it  may  be  harmonized  with  i>ed, 
and  so  on;  and  the  finishing  touches  may  be  added  in  a 
delicate  manner,  so  as  to  bring  up  the  effect  to  a  proper 
degree  of  smoothness. 

The  scientific  arrangement  of  the  colours  of  ihe  dra- 
pery in  a  miniature,  is  of  the  greatesi  importance  to  its 
effect.  In  subjects  where  delicacy  of  sentiment  ought 
to  predominate,  the  colours  must  be  modest  and  sober, 
without  much  variety  ;  in  ^aycr  subjects,  a  greater  di- 
•versily  of  colour  is  admissible,  without,  however,  vio- 
lent contrasts  or  abrupt  transitions,  which  miniature 
painting  hardly  admits  of  in  any  case. 

In  miniaitire  i>ainting,  it  is  of  great  importance  to 
have  a  thorough  knowledge  of  the  qualities  of  the  va- 
rious pigments  made  use  of,  both  as  to  the  tints  they 
form  when  mixed  with  one  another,  and  their  transpa- 
rency or  opacity,  as  fitting  them  for  the  different  parts 
of  the  work;  for  although  the  same  tint  may  be  com- 
|>used  from  different  pigments,  its  fitness  for  any  par- 
ticular part  of  the  picture  must  be  determined  by  the 
quality  of  its  grain,  its  smoothness,  transparency,  or 
opacity.  Thus,  in  the  carnations,  the  most  delicate  and 
transparent  pigments  only  can  be  admitted  ;  in  woollen 
Blufls,  and  other  substances  of  the  less  flimsy  sort,  the 
opaque  pigments,  (with  even  an  addition  of  *Wm:  to 
increase  their  consistency,)  are  most  suitable  ;  while  in 
thin  light  draperies,  transparent  colours  will  be  most 
convenient  for  the  shadows,  and  the  lights  may  be  de- 
licaiely  heightened  with  opaque  colours. 

The  following  are  a  list  of  the  j^igments  most  gene- 
rally used  in  miniature  painting;  and  in  refeience  to 
the  above  observations,  we  have  arranged  them  into 
llirec  classes,  viz.  Transparent,  Scmitranspareni,  and 
Opaque. 

Ofiaque  Colour*. 
Constant  White,  Vermillion, 
Flake  White,  Indian  Red, 
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Roman  Ocbre, 
Prussian  Green, 


Bnnit  Umberi 
Lamp  Btaielt. 


Traiu/uirciit  Mltw*, 


Gan  Stone, 

Gamboge, 
Sap  Green, 
Brown  Pink} 
Uk«i 


Ctrminef 
Vandyke  BrowiH 

Sepia, 

Ivury  Bi«elC| 

Indigo. 


Strmitranyparent  Colourt. 


Burnt  Terra  di  Siennai 
Indian  Yellow, 
UltramiriiWi 


Aatwerp  Blaej 
Burnt  Oebre^ 


These  colours  arc  usually  made  up  into  cake,  at  I 
rubbed  with  water  lijwti  a  alone  plate  or  lile.  The  beat 
water  colour  cakes  arc  iliosc  manufactured  by  NMnmO 
fc  Co.  and  Smith,  Warner  k  Cu.  of  London. 

Tbe  colovra  are  diluted  to  a  proper  consistencf  wiitb 
clean  wetcr»  end  worked  with  hair  pencils. 

to  water  colenr  painting  of  every  kind,  the  additioa 
of  a  very  minute  quantity  uf  ox-gali  lo  tlic  water,  w  ill 
make  the  colours  work  with  great  case,  ptii  utulai  ly 
where  any  preasincss  occurs.  The  ox->;all,  as  procuied 
from  tbe  sliambies,  may  be  boiled  to  dryness  in  a  cup, 
and  iu  this  state  it  may  be  preserved  for  any  length  of 
time.  A  small  quamity  <d  this  anbetance  in  the  dry 
atate,  not  larger  tnan  a  pIn-heaA,  will  be  rafficient  for 

n  Wioe-glassftll  of  v^.-iicv,  and  vc']:h  tl.ii  t'lc  colours  arc 
to  be  wrought.  1  lie  ox-g^ll  may  also  be  preserved  fur 
a  king  time  in  the  fluid  stale,  by  mining  U  witb  n  little 
Spirit  of  wine,  or  other  ardent  spirit. 

It  ii  also  ncccs&ary  to  have  a  small  pbial  of  the  solu- 
tion of  gum  Arabic,  which  is  to  be  added  to  tbe  cohMiret 
es  may  oe  required,  particularly  where  it  la  deeirable  to 
give  great  depi'i    f  t  :il  to  the  picture. 

The  chief  tiualiiy  n,  a  luir  peficil  is,  to  have  great 
chsliciiy,  and  a  tine  pcint,  wiihcHit  licing  itaelf  tOO email* 
The  sable  hair  pencils  are  tlie  be&t  sort. 

\\  hen  a  miniature  picture,  by  repealed  working  and 
touching,  baa  acquired  any  aaperUiea  on  ita  aurface,  it 
will  be  neeeasary  to  remove  them  by  ibe  destroQe  ap- 
plication of  the  scraper,  and  any  damage  that  it  may  have 
sustained  by  this  process,  is  easily  repaired  with  the 
hair  pencil,  and  a  little  colour.  'l"ht  scraper  is  alsio  of 
great  use  in  obiiterating  small  touches,  which  it  would 
be  iocoDvenient  to  wash  off  with  water,  but  if  the  altera- 
tion required  ia  extensive}  it  ia  preferable  to  waab  (lie 
pert  witti  water  and  hair  pencil. 

In  the  execution  of  a  jniniaturc,  there  are  three  dif- 
ferent modes  of  laying  on  the  colouis,  namely,  by  flat 
washes,  by  hatching;,  and  by  stippling.  The  first  term 
suQiciently  explains  itself,  and  by  this  procesa  the  greater 
part  of  the  miniature  ought  to  be  executed.  Mtlekbtsr 
isthetmctbod  by  wbicb  linee  ere  made  to  croaaeacb 
other  in  every  direetioo,  in  tbe  maimer  of  a  atfoke  en- 
graving ;  and  ttifi/ilin^'  consists  of  duts  of  greater  or  le'ss 
siic  and  closcnt-ss,  accor(lia^;  to  the  cfFt-ft  intended. 
Tiic  hatching;  anti  btippiing  arc  chiclly  to  be  employed 
in  the  more  delicate  parts  ol  the  picture,  where  much 
variety  ar.d  iichncb>>  of  colour  are  to  bo  given}  (ml  they 
ifCto  be  introduced  with  much  caution,  ao  ae  not  to  de* 
tract  from  tbe  ameolhness  or  oilier  quelitinB  of  eavfaee 

whi'-'i  propriety  ni:'V  '.'it^jjeat. 
Vol.  Xili.   Paut  li. 


Wifb  regard  to  Ibe  4egi«e  of  finisbingi  wblcb  It  may 
be  proper  to  beitow  on  works  of  tliia  kindi  no  rate  cen 
be  given ;  and  tbe  example  of  many  eminent  artiste  of 

the  British  school,  sufTicicntly  shews,  that  with  judi- 
cious management,  guided  by  sound  taste,  all  ihc  pur- 
poses of  art  may  he  alluined,  citlier  will)  a  light  and  de- 
licate, or  a  more  elaborate  style  of  execution.  Upon  the 
whole,  we  are  rather  inclined  to  give  the  preference  (o 
tbe  ligbt,  airv}  and  tasteful  style,  at  exemplified  in  the  ■ 
works  of  Mr.  Coaway,  and  Mr.  Antony  Stewart,  of 
London,  which  we  conceive  more  b'Liit.:blc  to  the  ^ay 
character  of  miniature  painting,  i  iie  woiks  of  Mr. 
G.  Sanders,  Mr.  A.  Hobcrtson,  of  London,  Mr.  VV.  J. 
Tboroaoo,  and  Mv.  Nicholson,  of  Edinburgh,  afford  a 
Striking  lUuitretion  of  the  power  and  brilluncy  of  co- 
lour, and  atrengtb  of  chiar'oacuro^  of  which  thia  de- 
partment of  art  la  susceptible. 

As  water  colours  are  liable  lo  fade  by  exposure  to 
light,  tiicy  ought  to  be  covered  with  a  silk  curtain,  if 
tbcy  are  not  secured  in  a  cabinet,  which  is  the  musc 
proper  place  for  works  ot  this  description,  pnriicularly 
miniatures,  where  they  may  be  preserved  for  any  length 
of  time.  A  remarkable  proof  of  tbia  ia  given  by 
tbe  works  of  Cooper,  an  eminent  Englfsb  minhtore 
painter,  in  the  time  of  King  Charles  the  First  ;  those 
specimens  which  have  been  preserved  in  cabinets  have 
retained  all  tbe  freshness  of  colouring  for  which  he  was 
so  T7,uch  celebrated,  while  those  that  have  been  expos- 
ed to  light  have  lost  all  their  force. 

When  a  nuniature  is  iniabed»  itis  covered  witb  e  con- 
vex glass,  to  which  It  la  fixed  nil  raoad  Uie  edge  with 

goldbcatei  's  skin,  and  thus  it  mtf  be  pNSeVVM  fiem 
injury  for  any  kngtli  of  time. 

In  choosing  the  allilude,  the  good  sense  of  the  artist 
will  naturally  direct  him  to  adopt  that  which  will  bo 
most  agreeable,  and  most  characteristic  of  bis  model; 
and  tbe  same  principle  will  regulate  the  effect  of  colour, 
and  light  and  shadow,  according  as  tbe  subject  is  gay, 
animated,  or  grave  ;  and  this  will  be  much  influenced 
by  the  proportion  which  the  light  bears  to  the  shadow, 
and  the  manner  in  which  they  are  introduced,  as  well 
as  by  the  quantity  of  warm  or  cold  colour  which  may 
be  allowed  lo  predominate.  Thus  the  eJIbct  will  be 
gay,  when  the  while,  delicate  yellows,  orange,  and  tbe 
other  ligbi  tinu  previil}  it  will  be  grave  or  solemn, 
when  black,  bloe,  Bfld  neutral  grejw  form  the  beeia  of 
this  effect. 

Miniatures  on  vellum  or  paper,  aie  executed  in  the 
same  way  as  ail  other  water-colour  drawings,  and  as 
these  subiatances  admit  of  rejMiled  washes  over  each 
other,  and  of  blending  tbeai  legetber  without  any  risk 
of  waahing  off  tbe  first  Isyera  of  colour,  the  processes 
of  hatching  and  stippling  are  not  so  indispcn^nblc, 
although,  when  judiciously  managed,  they  contriijutc 
greatly  to  the  richness  of  the  cfTeci.  The  only  piejja- 
ration  which  the  paper  or  vellum  requires,  is  a  simple 
wash  of  the  weak  solution  of  ox-gall  already  mcnlian* 
ed,  wbicb  ia  of  great  importance  in  making  the  colour* 
work  aweetly.  Whether  vellum  or  paper  be  used,  in 
subjects  of  so  much  delicacy  as  portraits  of  the  size 
iu  wliicii  miniatures  are  executed,  it  is  obvious  that  that 
which  has  the  smooihesi  surface  will  be  the  most  pioper. 
What  is  called  Brittoi  card,  affurda  the  best  surface,aDd 
most  agreeable  ground ;  it  is  usually  of  consideiable 
thickoeas,  and  ia  tendered  estremaly  anootb,  by  meene 
of  htt'firtuiHg. 

MinlitiiM  wAelr  AayMet  are  frtqii«otlf  eaecQlcd  Id 
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water  coloura  on  Eriitol  card  ;  and  although  lh^^,  ituil- 
rial  does  not  equal  ivoty  in  the  clearness  and  depth  uf 
tone  which  it  gives,  it  n,  under  the  hands  of  a  skilful 
and  scientific  artist,  autccpliUe  of  MUCJi  beauty  of 
effect,  and  delicacy  of  fimshinj.  We  nwf  mentioe  m  m 
proof  of  tiiU,  Mr.  Nicholson's  l)€autiful  portraits  of  Mrt. 
Scott  Moncricff,  and  of  the  Earl  of  Buchan. 

Miniature  xshole  lengtht,  are  &ometitncs  executed  on 
Bristol  card,  the  face  only  being  executed  in  colours, 
and  the  rest  being  finished  up  to  greater  ur  less  effect 
vMb  the  IdKk  |i«Bcii«  Souwiiims  the  tkf  and 
black  ground  m  also  detteetelr  tinted  with  water  co- 
lours l  ortnerly,  the  French  and  Italian  artists  painted 
OUiiiaturt-^  cittirely  in  body  or  opaque  colours,  but  as 
these  colours  arc  easily  injured,  and  have  none  of  the 
depth  eod  brilliancy  wiiich  are  so  ^reat  a  charm  in  the 
nbiaturMof  our  best  British  artists,  painted  in  the 
usual  nwoner,  it  is  now  little  prsctised.  This  mode  of 
art  is  executed  by  simply  adding  eemttmt  wMie  to  the 
iransijai  c:i  ,i  colours,  and  thus  giving  ihcin  a  bo(5y.  Mi- 
niatures have  sometimes  been  painted  in  oil  colouis, 
and  this  forms  by  far  the  most  permanent  species  of 
an  i  it  was  much  practised  by  our  countryman  Jame- 
•OIH  called  the  Scotch  Vandyke, 'cud  he  gave  to  it  ail 
tlw  fteedom  of  eseuitiem  uod  bouitv  of  colouring,  for 
whkh  Ms  larger  works  ere  distingnii^d.  Wheu  ad* 
niaiurcs  arc  to  be  painted  in  oil,  tliry  may  be  painted 
on  ilris'.ul  board,  previously  saluraled  with  drying  oil, 
on  pannci,  or  platcft  ol  coppflf^  wbkb  iMt  it  COIUillly 
the  beet  for  tiiis  purpose. 

Soma  uliM^  ia  peiMinc  tniniatures  on  ivory,  «■«• 
«tiie  the  faco  mif  ia  vMor  coloucst  in  Um  wuaI 
and  having  corered  it  with  •  coat  of  wnish,  limeh  toe 
rest  in  oil  colours;  this  combination,  howcv>  r,  of  the 
two  tnaieriaU,  oil  and  water-col«urs,  is  seldom  very 
harmonious;  but  it  is  very  chnaiik,  as  ilic  water-co- 
iours  are  not  liable  to  iaUe,  after  hitviug  received  the 
tarnish ;  but  the  watat^^olcMr  miniatures  executed  ac- 
eordi^  to  the  pwieaia  wliidi  wa  have  first  noticod  itt 
this  article,  mmt  alwajra  obtain  the  pvcfrrenoe  for  beau> 
ly  of  effect,  snd  if  properly  secured  from  extcmnl  in- 
jury, and  excluded  from  the  light,  will  be  suSicicniiy  du- 
rable,   (p.  G  ) 

MINING.    See  Mikes  or  Coal,  and  Veins. 

MINORCA,  MuNORioA,  or  the  Smaller,  compared 
with  Majurca.istbaaeGondof  the  Balearic  ialn  in  point 
of  itnportance,  and  is  sitosted  In  40*  N.  latitude,  end 
JO"  45'  £.  longitude,  abotn.  ten  leagues  to  the  north- 
csst  of  Majorca.  It  is  of  a  ion^  and  narrow  iUape,  circu- 
lar towards  the  north,  ami  concave  on  the  south  coast ; 
about  13  leagues  in  length,  and  38  in  circumference. 
It  haa  been  successively  posscaaed  bf  tba  Carthaginians, 
Romans,  Vaodalit  Moors,  ArragoneBO»  and  Caatiliamt 
and,  for  nora  than  a  century  past,  hat  bUen  hf  tumt 
into  the  hands  of  rYic  Austrians,  British,  rrencii,  and 
Spaniards.  Various  antiquities  are  still  discernible, 
and  others  are  occasionally  discovered  ir)  the  island, 
which  indicate  the  history  of  its  former  possessors.  In 
the  diatrict  of  Alayor,  is  a  large  rouad  mass  of  unhewn 
ataoas  heaped  together  without  any  eaaaeoti  caUed  b/ 
4lie  islanders  an  altsr  of  the  Ocatllaa.  There  is  a  cavitjr 
at  ita  base,  wlili  a  low  cntrai»ce;  and  on  its  conical 
summit,  a  Hat  place,  capable  of  containiof;  eight  or  ten 
persona.  Its  orij^iii  is  ascribed  to  the  Celtic  druids. 
On  the  summit  ol  -Mount  St.  Agatha,  also,  are  the  ves- 
tiges of  an  old  foitiBcaiion,  which  is  conMarad  aau 
Roaatt  work.  Sepuichra%  aepHlchni  limfh  uiM»aiid 


laciyin^'.jiitL,  small  coarse  bronze  ligurci,  medals,  und 
Coins  of  v.>riuus  nations,  arc  found  in  tlie  greatest  abiin* 
dance. 

The  island  is  ganeralljr  flat  in  its  surface,  particularly 
on  the  south  coast;  and  the  soil,  though  rocky  or  thin. 
Is  in  roost  respects  tolerably  productive.  It  is  much 
exposed  to  the  north  winds,  which  greatly  injure  the 
growth  of  the  trees  on  that  quarter;  but  snow  is  sel- 
dom seen  in  the  winter  season,  and  the  climate  during 
the  firing  is  mild  and  salubrious.  lo  autu  mn,  the  rains 
arc  esiMiaelf  heavy  i  and  in  autnniary  the  heat  and 
drought  are  most  oppreeuve. 

The  principal  mountain  is  ^T^  :tit  Toro,  nearly  in  tlie 
centre  of  the  island,  sleep  anii  Lunical,  wiih  a  flat  sum- 
mit, on  which  is  built  an  Augustine  monastery,  to 
which  penitents  and  pilgrims  ascend  barefooted  at  all 
times  Of  the  year.  Tlie  most  remarkable  natural  curt- 
oaitiea  Me  an  exteaiive  fipae  near  Cmdadalla«  full  of 
beautiful  stalactites  ;  and  in  Its  vicinity,  a  snbtemmen 
lakt  of  salt  water.  Iron  ore  and  lead  ore  are  cummoo, 
ami  nisrhle  ol  various  t|uali(ics  and  colours.  Lime- 
stone, full  of  petrified  'k  i. -bah  and  other  admixtures, 
is  very  abundanii  besides  fane  blue  slate,  and  excellent 
white  soft  stone,  which  iMldcna  by  exposure  to  the  air. 
Red  coral  ia  found  ia  great  quantities  on  the  shoree^ 
and  sometimes  the  fishers  bring  up  large  pieces  of  wiriHb 
coral  in  their  nets.    Fossils  and  sheila  are  ri:rnr  rnTis. 

The  wild  anintuls  of  the  island  arc  chict^y  hares,  rab- 
bits, and  licdge-hogs;  but  birds  of  differetit  spei  ies  arc 
very  numerous.  Tbc  hsh  around  the  coast  i;*  abuiKlaol 
in  all  seasons,  and  of  exceltcaC  quality.  Oysters,  and 
Other  kinds  of  shall-iisht  sre  also  plamifui  and  good* 
Horses  arc  suffidently  eonmon ;  but  moles  and  aoaea 
ate  chiefly  used  in  riding.  The  mules  are  very  hand- 
sonic  ;  and  some  of  them  are  not  less  than  sixteen  hands 
high.  The  ass  also  is  of  a  large  breed,  and  by  good 
management  is  rendered  a  very  tractable  animal.  The 
other  domestic  animals  are  homed  cattle,  aheap)  goatl» 
and  piesi  of  which  last  considerable  numbers  ate  luarad 
intMialand.  The  piincipal  crops  are  wheat,  barley, 
and  a  fiUle  maize  ;  but  fruit  of  every  kind  is  very  plen- 
tiful. The  olive  trees  ^row  sponianeousiy ;  but  tbo 
fruit  is  used  mure  for  [licklca,  than  making  oiL  BeCit 
red  and  whue  wines  are  made  from  the  grapes. 

The  inbabitanta  of  Minorca  have  no  manufacturea 
or  artidea  of  cemiiMiee;  but  lulght  eaaily  pieduce  for 
eaportation,  aa  veil  aa  for  tiieir  otmi  use,  cmim,  flax, 
oil,  saffron,  and  quantitiea  of  excellent  fruit.  Their 
exports  consist  chiefly  of  a  little  wool  and  cheese,  to 
the  value  of  3.500/.  sterling  per  annum;  wax,  wioe, 
honey,  and  ash,  to  tbe  annual  value  of  above  17,000./. 
The  imports  are,  com,  rice,  sugar,  coffee,  brandy,  to- 
hac6<v  aaioeii  ItMi^  fine  clotha»  pitch,  cordage,  and 
aoma  artletas  ofiundture.  The  island  is  provided  with 
the  finest  harbours  in  the  world,  particularly  those  of 
Fornella,  and  Port  Mahoo,  which  arc  capable  of  con- 
taining the  largest  fleets. 

Tbe  isUnd  is  divided  into  four  districts  or  termiiKin| 
snd  tbe  prtncipsi  towns  are,  CiudadeUa,  Mahon,  Alayer* 
Feiaiiaat  and  Meraadel.  Ciudadelia,  the  capitali  eii«- 
ated  to  the  north-waai,  with  a  aroall  harbour,  is  a  very 
ancient  place,  tolerably  fortified  ;ii  1  c  m  K,i:ii  ;.hout 
700  houses.  Mahon,  which  is  now  the  pi  mcipal  towo* 
is  situated  on  a  rocky  prontontory,  very  diflicuU  of  ac- 
cesa  from  the  land-side,  and  defonded  by  Fort  Philip 
formerly  of  great  strength,  but  of  late  comphMaly  4*- 
neliihed  by  the  Spaaiah  fewfaoMnk  Alflfec^  ihtiat 
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half  way  betw«m  MdM'  Mid  CMMi,  to  tohnblf 

v  e.l  ljuilt,  aod  it  chiefly  reTtiarkalile  fur  tbc  aculptuie 
mnd  paiiniinga  which  decorate  the  interior  of  it*  church, 
•fid  which  arc  ilie  works  of  a  nclf-iaugln  aiiist,  a  native 
of  MftJMca*  '1  he  other  two  towm  arc  mean  village*  in 
'tlMCenml  district  of  the  islaod.  The  wliole  popula- 
tion of  the  ittaad  u  aMijiMicd  at  30JJO0.  The  iiitMbii* 
ants  are  a  quiet  rtce.  They  atill  preieTf«  tmong  thmm 
thr  -ikill ill  ii»e  of  the  sliDg,  i»\  wliith  ibcii  ancesiors 
"were  renowned.  They  arc  rtn\arkai.ly  attached  to  lUtir 
rtUif'^ua  ceremonies,  ami  dtlij^iu  in  pil^i m  igei  and 
inOMtliOBSi  The  drcis  of  the  nun  resembles  that  of 
fiajoreat  b«t  tlMt  of  the  women  is  r,iilter  peculiar. 
They  have  very  loM  wna,  nd  short  full  pvttkMts. 
They  wear  a  piece  or  nraslia  or  ertpe  under  iIm  chilly 
I  ising  on  each  aide  or  ihe  face  till  it  juln  a  hiindkcrchief 
drawn  tight  across  the  forehead.  0\er"  llic  head  h  a 
large  piece  of  niuiiiin  hanging?  down  like  a  cloak  ;  and 
lOPIfltinni  thr  J  have  red  mantles  tied  behind  with  yel- 
Jmt  fil»tiWid»4|iid«^: which  their  hair,  tied  close  at  the 
neck,  hangs  ^vv^'lHiB-ft  Jion«'»  tail.  One  of  tiietr 
strangest  prsctice*  k  llmr  mode  of  ehvnting,  whkb  w 
done  by  a  woman  hoidinj;  by  iwo  pcf^i  in  il>c  wull  to 
keep  herself  8ieady«  while  wiiu  one  loot  nuked  she 
stamps  in  a  tub  of  cream,  till  it  becomes  butter.  The 
poosciaioo  of  Minorca  is  considered  as  highly  important 
to  the  British  navy  in  the  Mediterranean. — Ste  La- 
bovde's  TVmlt  Jo  Ajt«le»  voi.  iii.i  Wiliians'  Koy^fc  ufi 
ihe  MedUerrancan  ;  and  Amstiong'a  Abfmf  Higtury  of 
Minorca,  (y.) 

AIINOH.    See  Crrtk. 

MINSTRliL.    Sec  Uard,  Duama,  and  PoETaT. 

Ma  word  used  lu  denote  tbc  place  where  the 

.king**  flKHMf  ia  coined.  In  our  article  Coimac  Ma- 
oMiKaav,  we  have  already  Kitnn  iome  acooant  of  the 
Eiigliah  mint,  and  of  the  Md  as  wall  as  the  new  ma- 

xhinery  used  for  the  purposes  of  coinage.  We  shall, 
therefore,  ConSne  our  attention  at  present  lo  a  short  no- 
tice respecting  the  mints  of  Engbnd  and  Scotland,  and 
conclude  the  article  with  an  account  ot  Mr.  Barton's  itew 

■machine  for  equalizing  the  thickness  of  alipa  of  mctaUi 

«bkh  haa  been  iotradaced  Into  the  mifit  ainoe  our  ani> 
do  on  CoiMiMa  MAOHursat  wai  pwliliibedi 

Engtmh  Mbit. 

The  early  history  of  the  English  mitii:  i  luvolved  in 
•noch  obacttritjr.  At  a  vei^  early  period,  mints  and 
axchangea  were  eiudiBshed  m  various  parts  of  England. 
In  A.  D.  938,  Alhelstane  established  rules  for  the  re^^u- 
lation  of  the  mints.  He  enscted,  that  only  one  kind 
of  coin  should  be  current,  and  he  granted  to  different 
towns  a  number  of  moneyers,  in  proportion  to  their 
ikKf  «nd  one  n>oneyer  to  all  Irargbs  of  inferior  note. 
When  any  alteration  took  place  trpen  the  coins,  the  dies 
were  famed  to  these  mints,  for  which  a  ret^uiur  fee  was 

paid  by  the  moneyers,  besides  their  annual  rent. 

In  the  leth  year  of  Edwaid  II.  a  co4t»iden>hle  change 
took  place.    He  appointed  a  master,  warden,  comptrol- 
ler, kfaig's  and  m«aier*a  assay  master,  and  kiag'a  clerk, 
•^tfi  several  Merior  oHlccrBf  and  fUa  conaritirtioft  eoii> 
tlMied  with  but  few  changes  till  the  year  ISIS. 

In  IT9S  a  committee  was  appointed  to  eontider  the 
•CMablishmetit  and  constitution  of  his  M.ijesly's  mint, 
and  the  result  of  this  appointment  was  the  erection  of  a 
new  mint,  with  tdj^ly  Impmvcd  machinery,  between 
ItM  and  1810.  * 
Ir  ISI4  Mr.  Wallnlef  Polo  was  appointed  muter  «f 


dra  nriHIf  ml  draw  op  a  report  relative  to  its  conatiiu- 
tion^  which  was  introduced  in  March  1815.  The  foi" 
lowing  is  a  liat  of  the  principal  '  ffi<'ers. 

1.  1)  ii  i  >  n  ater  aadwafdea.    9.  Chief  engineer 

2.  Ring's  aiaaviT.  10  Weiglit  r  iiid  teller. 

3.  Comptrvlk  r  H.  Sutvt-jor  ol  mrliinffs. 

4.  8iipcriiitcn<i  I  t  at'  mnchin-    12.  l>o.  of  »lu- mone)  }.re»4ea. 

t      INI       ikafthc  irons.    l.S.  Hrob«tioner umycr. 

5.  Ku.^  «  clerk  ana  clerk  of  14.  Mastd'a  «eootid  clerk. 

the  papers.  IS.  AaahMM  Mupnmr. 

d.  Muter'*  aMnyer.  Mw  Met  ov  buUnB  porter. 

MlMteI^tfstsl«rkfc«dla^  17.  Waidaa  of  the  mint. 
8.  Proirott  and  company  of  am.  18.  Stamper  ef  WMwy  weighty, 

neyers.  19.  Soltator  of  the  mint,  &c. 

Our  limits  will  not  permit  us  to  enter  into  any  detail 
rospecdn^  the  duties  of  these  various  officers  and  the 
regulatkma  to  which  they  are  subjea  t— iktatis,  indcid, 
which  cannot  be  supposed  to  poeteaa  a  higher  InlmreM 

than  those  wliich  relate  to  any  other  great  maniiiaclorjr. 
Our  readers,  however,  will  find  the  fullest  informatioa 
on  ihii>,  II m'  ill  I  i  -ier  subjects  connected  w'.iii  the  mint, 
in  the  Rev.  Roger  Hudding's  Amait  of  the  Coinagt  if 
Qrtat  BiMbt  end  «•  i)<fl<atfmclM,  in  5  tola.  4Iol 

SMfffa*  iMnr. 

The  early  history  of  the  Scottish  mint  is  faiy  clb» 
actuv.  It  consisted  probably  of  very  simple  apparatne, 
and  few  materials,  which  were  kept  in  the  immediate 

vicinity  of  tin:  l-.ii:,:-     'I'hc  yr.y:^]  nri»rii       1       nf  r -li  nr, 
does  not  ^cetii       a.ivc  been  ever  <jclc^;ai.eu  to  auiijcelb 
ill  SloiIjiuI,  and  it  is  explicitly  declared  to  be  vested  in 
the  kingi  who,  according  tu  a  tiuiute  14  24,  ca/>.  34.  is 
to  cause  new  money  lo  be  struck  wh(;ii  lic  coii&idcia  it 
suitable  and  profitable  for  the  realm.    Various  placea 
of  coinage  appear  on  the  earlier  coins,  but  the  principal 
mint  was  certainly  ut  Edinburgh,  at  feast  from  the  lime 
that  this  city  became  usually  the  royal  residence,  antl  it 
coniiiiutd  there  until  tt.e  union  (jf  the  kiii^jdonis.  The 
other  mints,  if  such  they  can  be  called,  were  at  St.  Alt' 
drew's,  Perth,  Dundee,  Aberdeen,  Stirling,  DuubartOlV 
Linlithgow,  Berwick*  Rusburghtaad  Annan.  The  mint 
of  Perth  or  Dundee  was  worked  before  the  accession  of 
James  V\.    Ii  is  not  explained  whcilitr  Rcld  v, .  ,  an.ck. 
el&t  vvhetc  ih.in  lu  Evlinburgh;  and  the  nuntc  ol  ihc 
place  of  the  ininia^e  billon,  or  copper  wjsiied  with  sil- 
ver, first  introduced  in  the  reign  of  James  11.  between 
1436  and  1460,  is  rarely  seen  upon  it :  Cardonnel  A«- 
nisBMia  Araftef  p.  147.   Anciently  the  mint  ia  denomi- 
nated the  mnyte  Aense  or  coiinog  houte,  and  its  appa- 
rauis,  the  iron*.  Therefore,  when  the  reformers  In  1559 
took  possession  of  the  mint,  they  considered  tlienisi  Ives 
as  effectually  interrupting  its  operations,  by  canying 
off  the  coining  irons;  and,  in  a  royal  proclamation,  it  ia 
declared,  «  they  have  taken,  and  yet  withhold  the  irooa 
of  our  ctinyie  honee,  which  ia  one  of  the  chief  points 
that  concerneth  oor  crown.**   Keiih't  Nlttory,  p.  94. 
JTnoJi"'*  ff!»tory  fif  the  Church,  p.  301,  3'  -     I'ix-y  de- 
fended their  proceedings,  because  the  government  were 
impoverishing  the  country,  by  issuing  a  quantity  of  base 
money,  called  hardheads.  The  same  aimpticiiy  of  w* 
parstus  was  cont'moed  with  little  devlatloo  until  the 
reign  of  Charles  II.  when  the  coining  press  was  intro- 
duced into  the  Scottish  mint;  but  if  the  nature  of  the 
products  be  considered,  it  seems  not  unlikely  that  some 
belter  mechanical  method  than  merely  hammering  coins 
or  medals  most  have  been  adopted.    On  the  event  of 
the  union,  Queen  Anne  issued  a  warrant  tu  1707,  direct- 
ing that  the  officers  of  the  mint  ataoaM  be  kmacitA 
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in  the  jjlati  pursued  by  the  En(:iisli  inint«  and  soon  after 
ihe  whole  cnrrcricy  was  reculieJ  bj  proclamation,  to  be 
recoined. 

Some antiquariea  cotijectare  chat  (he  carlic!>t  .Scottish 
mlnUge  belongs  to  AwEaader  I.  But  it  is  doubtful 
whether  the  tilfer  pcmf  awribed  to  him  is  not  of  hit 
ftticcessora  of  the  aune  nune.  M*nf  are  Men  of  Wil> 
liam,  who  reigned  1 189 — 1314,  yet  nothing  is  sstd  of 
the  mint  until  the  time  of  David  11.  in  J329 — 1371. 
Then  a  statute  ordains  a  new  coina[;c,  with  a  distin- 
guishing marki  tignum  notoMtt  thai  the  chamberlain 
iliall  agree*  on  part  <ti  the  king,  with  the  coiner»  {mone- 
tariut)  and  the  workmen ;  and  the  warden,  (cu«fo*  mone- 
to)  and  ntaster  of  the  money  or  master  coiner,  {magi»ter 
mdnetariha.)  are  alio  named:  Statute^  Dav.  It.  cafi.  SB. 
46.  In  litis  rcigii,  (he  mint  perhaps  subsi'ited  on  a  re- 
gular establishment,  for  certain  privileges,  such  a«  ex- 
emption from  laxeai  aitting  on  juriesi  and  other  bur* 
deoa,  ara  confened  on  Adam  Tore,  warden,  Jamea 
Milltken,  raint<master,  and  their  serrantti  bj  a  charter 
dated  in  1358.  These  privileges  were  renewed  by 
James  V^.  in  and  his  successors,  and  so  lately  as 

the  year  1781,  the  officers  of  the  mint  proposed  to  take 
advantage  of  them.  The  number  of  ofTucrs,  and  the 
nature  of  their  duties,  were  different  at  different  times. 
At  length  the  establishment  is  deaeribed,  in  an  act  of 
Privy  Council  in  1567,  as  consisting  of  a  general  of  the 
coming  house,  master  coiner,  warden  assayer,  and  sink* 
cr,  together  with  meltcrs,  forgers,  and  priritcrs  ;  and  it  is 
desci'ibcti  ncaily  in  the  same  terms  in  ttaiute  1597,  cafi, 
349.  with  the  addition  of  another  officer,  the  counter 
warden.  Bj  the  artkiet  the  Union,  $  1 6.  it  is  provided 
that  the  eaiabHabment  aball  be  subsequently  preserved 
on  the  same  basis  as  before  it,  and  now  the  officers  con* 
stst  of  general,  master,  counter-warden,  assayer,  and 
bmith.  It  is  not  evident,  when  the  denominations  of  the 
diffierent  officers  was  bestowed,  from  vvltich  alone  a 
correct  history  of  the  establishment  could  be  deduced. 
In  the  recorda  we  find  appoiannenta  to  the  office  of  ge> 
neial  io  I5S9,  and  afterwarda  of  maaler  of  the  coinings 
house  in  1538,  warden  in  1539,  counter-warden  1549, 
master-coiner  1565,  sinker  or  hacker  of  the  irons  1546, 
keeper  of  the  king's  coining  irons  1  525,  assayer  1329— 
iS70.  This  last  office  was  then  granted  to  John  Gold- 
nnith,  burgess  of  Edinburgh.  Mr.  Rudding  observes, 
that  he  haa  obtained  the  name  of  only  two  wardens  of 
the  Soettiah  mfait,  but  we  have  remarked  ao  mutf,  that 
there  aeems  to  have  been  a  regular  succession  from  a 
very  early  period.  Indeed,  the  duties  of  this  officer, 
and  those  of  the  coiiiitcr-wardcn,  have  been  always  very 
important.  By  Slat.  1483, $93,  it  is  enacted,  that  the 
Mag  aball  appoint  a  wlae  man,  that  has  knowledge  in 
moneff  to  be  wardeot  who  by  Stat.  1551.  $  33>  58.  ia 
rendered  responsible  for  the  quality  of  the  coinage. 
He  h  to  furnish  the  master-coiner,  w  ho  h  made  respon- 
sible lor  the  qUiintiiy  of  the  coinajjc,  with  bullion,  and 
keep  an  account  of  the  number  of  ounces  struck  yearly, 
Stat.  1488.  It  has  been  affirmed,  that  foreigners  were 
employed  as  engravers  to  the  Scottish  mint  of  old,  but 
we  have  been  able  to  find  very  few,  if  aojri  auch.  Brioti 
•  French  artist,  was  employed  to  engrave  the  diea  for 
the  coronation  medal  of  Charles  1.  in  1633,  and  the  suc- 
ccssor^j  of  this  sovereign  commanded  the  celebrated 
Thomas  '-  ir-ri  in  166i,to  makr  [  ni  rhcons  for  (jold  and 
silver  coinage  in  the  Scottish  mint ;  Fertue,  Work*  of 
^mnj  j^fiauHtft  p«  Tl>  The  abililiea  of  the  artists 
vert  weet^^r  Twiooa)  and  tho  cmNWOUa  legend* 


prove  their  ignorance  of  the  lan{»uage,  regarding  which 
they  were  employed  ;  thus,  on  the  coins  of  James  IV*. 
1 48a — 1513,  for  Hex  Scotorum,  we  see,  Hex  Cot,  Cotto, 
or  Cotru.  The  ijuality  of  the  products  of  the  Scottisit 
ndnta>  howcvert  waa  net  inlerior  to  what  came  fioaa 
oome  of  the  eotemporary  mints  in  Europe,  and  in  the 
rixteenth  century,  probably  surpassed  those  et  England. 
Many  of  the  dies  are  said  to  have  been  recently  in  pre- 
servation. A  great  quantity  of  base  coin  was  coiitiuu- 
aiiy  in  circulation  ;  and,  notwithstanding  successive  or- 
dinances that  the  natiotial  coinage  should  be  ot  the  aarae 
weight  and  finei^ess  as  the  Engliah,  there  were  maojp 
oomplaiota  Io  £oglaod  of  its  infeMioriqr*  Ita  circula- 
tion there  was  proMMted,  but  it  waa  allowed  to  be 
brought  to  the  mint  as  bullion.  Rudding— 'Anrtalt  of 
the  C'Anage,  vol.  i,  p.  443,  484.  The  numerous  forge- 
ries in  Scotland  led  to  a  penal  statute  against  forging 
the  king's  irons  i"  and  magistrates  were  enjoined  to  est». 
bitah  stifliclont  doping  booeas"  where  the  "  clipper'* 
waa  to  have  a  certain  remonomtiea  for  deatrofiog  falae 
money.    Stt.  1540,  eafi.  IS4<— 1567,  c«0.  19. 

From  the  strict  prohibitions  against  exporting  tbc 
precious  metals,  and  the  anxious  enactments  for  their 
import  under  inspection  of  the  warden,  the  mint  evi- 
dently laboured,  in  general,  under  a  deficiency  of  bttl- 
lion.  However  a  very  fine  coinage  from  the  native  gold 
of  Scotland  was  issued  bf  it  io  the  fnr  fci  wfaart 
are  called  bonnet  pieces.  Nearly  two  centuries  anteco- 
dent  to  that  period,  .i  t;old  coin  or  n>edal  was  struck  of 
David,  which  has  been  supposed  Engtish  workmanship; 
and  in  1478  a  gold  medal  of  James  IV.  weif^hing  two 
ounces,  was  struck  at  Berwick,  and  sent  by  bun  to  the 
ahrine  of  a  saint  in  Prance.— -Pm/i-rnejB  on  Mtdah^  vol. 
tt.  p.  1 13.  At  this  latter  period  the  native  gold  was 
separated  from  the  sand  by  washing  ;  and  it  is  affirmed 
that,  in  the  subsec|iient  reii^n,  (Jermans  rcpairinj;  hither 
in  quest  of  that  mctai,  had  engaged  30u  persons  in  their 
service,  and  recovered  as  much  as  to  afford  large  sums 
to  the  king,  in  the  earlier  years  of  James  VL  Come* 
lioa  Oevoose,a  German  lapidary  in  London,  obtained  a 
grant  of  the  gold  mines  in  Scotland,  from  the  recom- 
mendations of  Queen  Elizabeth,  on  condition  that  the 
whole  gold  procured  by  him  should  he  carried  to  tiie 
mint.  The  subject  cuiuiiiued  to  attract  much  atiention 
after  the  union  of  the  crowns,  more,  perhaps,  thBB  it 
merited.  A  master  of  all  miooa  and  mtnerala  waa  *ap« 
pofatied  in  IM>r,  and  the  gold  and  aitvar  mines  of  Lea> 
mahago  were  bestowed  on  the  Marquis  of  H.imilton  in 
1 630.— /7rrord«  of  the  Privy  Seal.  In  30  days,  vi^hl 
pounds  of  native  gold  were  brought  to  the  mint,  by  the 
German  lapidary,  where  it  was  coined  into  L.3  pieces, 
each  an  ounce  in  weight.  All  of  tiiesc,  which  could 
not  exceed  too  in  number,  have  uuerlj  dtuppcared. 
The  workmen  also  obtained  gold,  which  thef  sold  for 
20  shillings  Sterling;  ounce.  Besides  what  was 
brought  to  the  mint,  it  ib  said  in  tlic  Manuscripts  of 
Atkinson  on  this  subject,  who  was  personally  concern- 
ed, that  a  partner  in  the  mining  concern  got  as  much 
native  gold  as  enabled  an  artist  in  Edinburgh  to  make 
<*  a  fair  deep  bason,"  capable  of  botding  an  Engliak 
gallon  to  the  brim,  which  the  Earl  of  Morton  prrsentod 
full  of  gold  unicorns  to  the  king  of  Trance,  assuring 
liim  that  both  were  from  the  native  gold  of  Scotland, 
It  is  not  recorded  by  any  other  author,  that  the  ntint 
produced  that  coin,  the  unicorn,  of  Scottish  gold. 
Another  contract  seems  to  have  beeo  made  with  a  dtf* 
lerent  Ibreigoer,  ifbeteiD  praiiaiMk  ««i  made.in^ik* 
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mariner  for  supplying  the  mint.  Atkinson  aFTirius  that 
Mr.  bulnneri  afterwards  Sir  Bcvis  Bulmery  presented  a 
porringer,  made  of  Scolti&i)  }i;uld,  to.  Qumd  EliMbeUii 
wmI  »UuiiM  to  a  ooiMge  «liffenot  frooi  th»  iam»f* 
Somewlnt  latar,  auwly  In  1633,  a  fine  nwdal  of  Scot* 
tjsh  gola,  issued  from  the  E(1inbur>:!i  miif,  on  the  coro- 
oation  of  Cileries  I.  inscribed  arouna  iiie  edjje,  ex  auiio 
ITT  IN  soOTiA  RBPERiTUR.  There  was  no  ^oid  coin- 
age in  the  two  reigns  snccccding  ;  and  tli6  last  in  Scot- 
land «aa  that  of  Wtiliam  Ili.  in  1 70 1 ,  ttnick  from  aoroe 
gold  aant  taaaae  In-  th«  Sc«ta  Onskm  Compaqf.  Natif* 
•  gold  ia  atill  fiNHw  m  Mnttl  qoatithiea  in  seotland.  Bat 

though  (ilvcr  haa  beeti  t-eq-.n-ntlv  cxtrHf  Cu  fr-Tm  lc;i;t- 
ore,  and  though  Aikin&on  ^i^c^  nu  uccuuui  ut  die  iiuu- 
ing  and  losing  of  a  rich  silver-mine  at  flildcrstonc,  in 
the  countjr  of  LioUtbgoiri  we  have  not  heard  of  any 
coinage  from  it. 

Parhapa  no  damiiMMi  a»  axlaot  which  ataew  the 
tnlkl  ooiaaga  in  aof  of  the  metals  iasuing  from  the  mint 
dwiog  the  reign  of  nny  of  rl'.c  Scott hh  F.ivereigns;  rvir 
is  it  probable  that  ciilicr  Uulliuu  or  in  .i  t  y  ever  could  be 
abundant  in  a  country  alike  destitute  uf  domestic  pro- 
ducts and  foreign  commerce.  Wiliiam  tha  Lyon  hav- 
iog  been  taken  prisoner,  waa  naaomed  for  40,000 
nerkei«nd  David  II.  nearly  tm  centuriM  after*  waa 
faMOBMd  for  100,000,  whicli  mint  InTe  dndned  tlie  iw 
tion  of  a  large  pcM'tion  of  the  currency,  and  led  to  the 
employment  of  the  mint  for  the  special  purpose  of  pro- 
ducing it.  Attempts  have  been  made  lo  prove  that 
great  advantage  was  derived  from  a  monopoly  of  trade 
with  France.  "  Nay,"  says  one  authoTt  **  who  would 
bolievo  it«  wen  ii  not  deiMMatrabie  from,  vaqueaiioiialile 
votteiiefe,  the  recorda  of  the  mint,  so  immmse  were  oar 
profits  this  way,  that,  in  the  rr";i:;n  nf  James  VI.  wc 
coined  119  stone- weij^ht  uf  gold,  .tnd  966  of  silver, 
vithin  the  space  of  one  year."  Preface  of  the  Trans- 
lotion  Beague't  Camfiaignt,  p.  28.  From  a  few  au- 
tlWBtie  deiaila  of  the  operauoaa  of  the  mint,  which  have 
Acewred  tn  ne^  we  inelina  to  oenelude  that  the  quaotiijr 
of  gold  within  the  period  apecifiedt  is  aom«what  oTer> 
rated,  but  that  the  computation  of  silver  ia  not  so. 

Between  November  l5So  and  April  1585,  inclusive, 
the  mint  coined  6  slonc,  13  lb.  10  oz.  of  gold  into  lyon 
cobles,  the  metal  being  computed  at  16  pounds  per 
stone;  and  the  coinage  of  the  fineness  of  21  i  carats. 
1" rom  tha  4lh  of  Noveoiber  159S  to  the  I  Bth  of  Jannaiy 
1$94,  ilie  mint  cenaumed  If  stone,  3  lb.  4  ot.  in  a  e<^ 
ORc  of  4/.  pieces,  which  were  struck  "  ilHTcrcn  riine=;, 
WiUiin  the  same  period,  there  wert  ukcvviic  iuuck  m 
«'  Thistle  nobles,"  of  which  we  have  never  seen  either  a 
specimen  or  a  figure,  five  pounds  six  ouncea  on  the  lOth 
01  Novembei^  IS93.  The  quantity  of  gold  dailf  uaeden 
tiMMM  occwiiiM  varied  from  19  ooneosi  to  II  moimU  « 
ounces.  Mtmuttr^t  Ateomat  ^  the  Mint.  From  I6tli 
December  1602,  to  19th  July  leOG,  and  from  20th  Sep- 
tember 1611,  to  l  llh  .\pril  1613,  the  mint  struck  51 
stone  lllh.9  oz.of  ^old.  JKuddiman'a  I'rrface  to  binder- 
.  nm'9  Difihmaia,  p.  ii5.  If  the  quantity  of  1 19  stones  be 
•Ctaally  overrated,  it  is  not  inconsistent  to  believe  that  the 
•tttlior  n»  have  made  up  hia  calcolatioaa  from  several 
ponioas  of  aoeoesdve  years,  and  by  combii^g  them,  he 
may  have  conceived  that  119  stone  were  coined  in  the 
space  of  one  year.    Gold  was  rated  at  a  very  hijfh  price. 

On  ccrtaiti  occasions,  the  consumption  of  silver  was 
very  considerable,  and  it  is  also  probable  that  the  pre- 
ceding  compulation  of  the  whole  during  a  year  of  the 

rcigfi  of  J»aiee  VI. at  l«»r76  poonda  of  b«Uiw  »  wiUuD 


the  truth.  Regarding  this  also,  we  find  only  a  few  de- 
tached notices  preserved.  Being  rated  at  too  high  a 
value,  the  </(iru/e  1581,  ca/i.  107,  recals  a  late  coinage 
wlucb  bad  been  struck  from  8 1  i  atiwe»  10  lb.  of  aihrei^ 
and  the  mint  proceed«3  to  slriice  544  stone,  in  ten,  t  wentf  , 
thirty,  and  forty  shilling  pieces,  between  7t!>  April,  1,'S2, 
and  1st  February,  1583.  r"rom  the  Ibt  of  i\lay  of  that 
year  until  ihc  1st  of  Ocloljcr  of  the  year  following,  ^64 
St.  13  lb.  of  silver  was  consumed  in  pieces  of  the  same 
dnaominalion.  No  less  than  1138  St.  10  Ik  seetn  to  have 
boon-ooBverted  into  eight  and  louf^peimy  groata  of  three 
deniers  fine,  during  the  first  ninn  noMlis  «f  1SS4,  and 
?I7  St.  7  II',  into  penny  and  twopenny  piece-,  in  tl-r  {•.;-<'X 
ihiec  months  of  1590,  thouf^h,  durinff  the  t\»u  ptcLeUiiig 
years,  the  mint  was  in  {jrcat  activity.  Ruddiman  ob- 
serves, that,  notwilli^laading  3^6  St.  7  lb.  13  oz.  of  silver 
was  used  in  the  periods  above  mentioned,  bciwcea  160S 
and  1613  ;  the  value  of  the  gold  coinage  within  the  same 
period,  surpassed  it  by  l5S4iL  sterling.  The  quantity  of 
silver  conaumed  by  the  mint  wn^  i!i;-iiijrt-  very  con- 
siderable ;  and  wc  find  it  eniploytU  iu  a  i.uiiijii'^c  during 
1694  and  1095,  when  both  the  weijjht  of  silver,  and  ihe 
number  of  pieces  Struck,  woe  all  distinctly  enumerated 
in  the  books  of  the  counter  warden. 

For  the  purpose  of  supplying  the  minti  in  the  17th 
century,  a  duty  was  imposed,  first  on  exports,  end  then 

C'i  i[rii:n:its  also,  r;f  1  rvr\?,\v,   niiantity  of  buHif'T,  r.-iiich 

tlic  U  adw.  had  u  in  hiso(Uton  lu  pay  in  money,  ui  Uic  ;  ate 
of  a  shilling  an  ounce.  Tluis  tlie  exporter  of  20  sheep 
was  taxed  with  two  ounces  of  bullion,  and  the  importer  of 
French  wines,  twelve  ounces  per  ton.  They  did  Mt 
aapptjr  the  bullion,  however;  but  the  min^  during  noat 
of  the  rdgn  of  Cliarlea  II.  seems  to  have  coined  about 

20n  stone  of  silvci  )  cji  Iv. 

Durmg  the  saiiic  icj^n,  it  was  autliorihetl  to  employ 
MOO  tons  ol  copper  in  coinaf^e.  Many  abuses  prevailed, 
and  the  officers  whose  province  it  was  to  supply  both 
that  meiai  aad  bullion,  converted  not  less  lino  40,000 
stone  10  nioDBft  obtaining  from  evcrf  pound  the  value  of 
three  sIdlUngs  Sterling. 

At  the  date  of  tlic  Union,  the  old  silver  currency  be- 
ing recalled  tor  the  purpose  of  a  new  coinage,  there 
came  in  143,180/.  Sterling  of  hammered  money,  and 
96,856/.  of  milled  money,  which  latter  must  have  been 
executed  subsequent  to  the  succession  of  Charles  IL 
The  operatioos  of  tlie  mint  were  aaapendedon  Ute  death 
of  bis  predeeeasori  which  the  commissioner*  from  Seat« 

land  represented  to  Parliamc;i',  r msicjned  an  extreme 
scarcity  of  money,  and  it  ceased  lu  ivurk  a  short  tiase 
aabaaqMM  te  the  union  of  the  idngdoma.  (e.) 

Dmrl^m  ^  Mr.  Bmrtmet  Mw  MKMHt/bttfUmMmf 

Fig.  1.  of  Plate  CCCXCVII.  represents  a  side  eleva- 
tion of  the  machine,  as  it  would  appear  when  in  action^ 
and  l'i|^.  3.  a  horizontal  plan  of  it.  This  machine  ope< 
rates  in  the  same  mariner  as  wire  drawing-machioes, 
viz.  by  drawing  the  slips  of  metal  forcibly  thiwugh  an 
oblong  openiAi  formed  between  two  surlacea  of  har- 
dened^steel.  The  boi  or  eaae  wlueh  contains  the  steel 
dies,  and  also  the  pinchers  employed  to  hold  the  metal 
and  draw  it  through,  sre  represented  on  a  larger  scale 
in  fig.  3,  4,  and  5,  on  the  plate.  Fig.  3.  shews  a  section 
of  the  die-box,  and  elevation  of  the  junchera.  Tiie  diet 
ate  composed  of  two  cylinders,  e,  i,  made  of  ateel  {  th^ 
are  «e»det«d  exiramljr  baid  $mi  iwif  atniigbt  upan 
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their  surfaces,  being  liighlf  polUhcd;  these  cylinders 
are  filled  into  convex  cuvilics  formetl  in  ibc  pieces  of 
metal  A,  B,  anil  are  rttaincO  in  tlieu  ^jIji  t  h  by  clamping 
pi«ce»  c<  r  pressiikg  against  thera<  b)  whicli  lite 
steel  cylinders  arc  nrmly  supportedi  and  prevented  (rom 
bending  during  Uic  violeat  •ctioD  of  th«  ncul  while 
passing  betwMii  ihcok   The  pieces  of  mettl  A,  B,  ere 

fitted  into  a  box  C  of  cast  iion,  so  ns  tr  boar  flat  a^'ainst 
the  bottom  of  the  same,  and  are  secuitu  by  bars,  r,  e, 
scicwcd  across  the  (roitl,  as  seen  in  5.  whicb  rt- 

presenis  a  front  view  of  the  box  coiuaiaitig  tlie  dies,  the 
lower  piece  B  rests  upon  the  ends  of  three  screws,  d,d,  d, 
which  paae  through  the  metal  of  the  bos  Cf  whilst  the 
upper  pieee  A  i*  forced  down  bf  the  eetroa  of  a  lari^ 

screw  D,  wliii  I'l  \m  a  lont'icil  \v|-,rtl  N"  Tipr<n  il'^  irppr-r- 
IDOSl  end,  v^i'u  .1.  ^niiioii  iiid  icver  10  lu;i.  .1  -(mhj,!  dj  and 
adjust  tht  (.liL'jncc  between  ll»e  dies;  the  ,1  rcw  D  is 
furnished  wiih  a  cUinping  nut  /,  to  remove  any  shake 
which  might  remain  in  the  threads  of  the  screw ;  tte 
pieces  A  and  B  are  confined  sideways  by  small  screw* 
t'  gi  pressing  against  them  tet^r  forcibly ;  A,  h  rcpreseat 
two  extending  scrcVTs,  which  arc  introduced  brtxvccn 
A  and  B,  to  furce  lliero  asunder,  and  bring  them  into 
jirni  cotitiut  with  the  ends  of  ihe  screws  i)  and  d,  d  d. 
The  box  containing  the  dies  is  fixed  at  one  end  of  a 
loog  horinMrtal  frame,  as  seen  at  C,  Fig.  I.  and  strengtb- 
Mied  te  CMloiroa  braclteta,  U  i  Fi-{i<  I.  and  S.  The 
fraine  is  fumisbed  with  adjusting  bearings,  k,  kt  at  each 
einl,  id  Ml ji [ii,rt  iwij  lixtiT  I"  .ind  F,  which  have  wheels 
fixed  ujjiJii  Uici.i  ai.jjiUU  ui  receive  endless  chains  of 
nctai  of  the  lorni  seen  at/,/;  which  lie  in  channels 
fomed  along  the  surface  of  tne  frame.  A  large  cog- 
wheel G  is  used  upon  the  axis  F,  to  give  motion  to  the 
endless  chains  t  this  cog-wheel  is  titmedhv  a  pinion  H, 
fixed  upon  en  axis  w»  cxtcndinit  acroes  tne  top  of  the 
fi.ii:it,  and  Working  in  bearings  at  each  end  j  a  cog- 
wiictl  i  IS  fixed  upon  the  axis  w,  and  works  into  the 
teeth  of  a  pinion  K,  upon  a  second  axis  across  llic  frame, 
Htllich  also  carries  a  drum-wheel  forgiving  motion  to 
tb*  whole  machine  by  an  endless  strap.  Fig.  S.  and  4. 
Mpreaeot  the  piochcrs  which  take  bold  of  the  slips  of 
■MtsI  and  draw  them  through  the  (Ras.  The  two  jaws 
of  the  pinchers  are  uiiited  by  a  joint  pin  n,  which  pro- 
jects on  each  side  ui  (he  pinchers,  and  is  furnished 
Tirith  nmall  wheels  or  rollers,  0,  0,  Fig,  4.  to  run  along 
the  edges  of  the  channel  formed  upon  the  frame.  lo 
order  to  receive  the  endless  chaiiie./k,  Jl  ere  two  wheels 
similar  to  e,  o,  but  ere  fixed  upon  an  axle  which  paaaea 
through  between  the  tail*  of  the  funchers  ;  the  axle  of 
the  wheels /i,  fi  is  attached  to  strong  links  of  iron  g,  g, 
the  ends  t  ol  which  are  formed  like  a  hook  lo  lake  hold 
of  the  rounds  of  the  cndleas  chaina  so  as  to  draw  the 
pinchers  along  with  it  i  the  pinchers  sre  -sitnated  over 
the  endless  chains,  and  will  run  backwards  or  Ibrwarte 
npon  ibetr  wheels.  They  are  caused  to  gripe  the  slipa  of 
meial  firmly  between  their  jaws  by  the  axle  of  the 
nvlic ch  actin^:;  between  two  inclined  planes  formed 
upon  the  maides  of  tb«ir  tails.  The  links  7,  g  are  fur- 
nished with  a  weight  r,  which  operatea  to  raise  the 
hooked  pan  t  above  the  links  of  the  endles*  chaiui 
whenever  the  strshi  upon  the  pinchers  eeasc*  by  the  slip 
of  metal  having  passed  tbniugh  and  out  of  the  dies.  The 
slips  of  metal  to  be  operated  upon  bv  the  drawing  ma- 
rii  II  uf  first  rendered  thinner  at  niic  end,  in  order  to 
introduce  them  between  the  dies  and  between  the  j^ws 
of  the  pinchers  This  thinning  of  the  ends  is  effected 
by  thn  msehine  repreaeniad  at  Fig.  6.  in  the  plate » it 


consists  of  a  small  pair  of  rollers  mounted  in  an  iran 
frame,  similar  to  a  rolliug-mill.  The  upper  roller  A  is 
cylindrical,  whilst  B  is  lornied  with  tliieellai  sides,  ieav- 
iiig  only  portions  of  the  cylinder  entire,  between  the  flat 
sides,  the  distaocn  between  the  centres  of  the  rollera  is 
regulated  by  screws  hating  wtieela  oo'iheir  ttMer  end* 
in  the  manner  described  for  the  drawing  dies  Cm  Pig.  I, 
3,  ttc.  The  rollers  have  pinions  upon  their  axes  w.nch 
Cause  thcin  to  turn  round  logethcr;  they  aic  [jul  in  mo- 
tion by  aneiidles*  blrap  pasbinij,  ici.rui  ,i  (,n,rj,  ii|>on  ihc 
axia  of  which  is  a  pinion  working  luto  the  teeth  of  a 
wheel  fixed  upon  the  axia  of  the  Inwer  roller  fi. 

The  end  of  a  slip  of  osetal  is  praaemad  betweatt  tba 
fallen  whilst  they  are  In  motion,  not  on  that  sido  of  tlie 
roller  whicfi  w  uM  operate  to  draw  the  slip  in  between 
them,  as  m  tollHU'  mills,  but  on  the  contrary  side,  so  that 
when  one  of  the  ti  tt  m  cs  ol  the  roller  B  comes  opposite 
the  circumference  of  the  roller  A,  an  opening  is  lormed, 
tbroagb  which  the  end  of  the  slip  of  naeul  is  to  be  iotro- 
dvcnd,  until  it  bean  agsinat  the  fixcdstop  t,  at  the  iwck 
of  the  roHeni  now  ss  the  rollers  turn  round,  the  cylin- 
drical portions  cnrrc  n7<pri' it'/,  and  press  the  metal  be- 
tween ihcm,  fo:  ii|.:;  Li  ^^uitsaids,  rcntlciiiig  the  part 
wiiicb  baa  been  inn-  <vlucctl  ctwcen  the  roilerii  as  thin  as 
the  space  between  their  cylindrical  surfaces,  whicli  al- 
lowa  the  cod  of  the  slip  of  metal  to  be  passed  betwceo 
the  diea  of  the  drawing  nachine  to  he  sciaed  by  ibn 
pinchers. 

Ii  ti'iiii^  tlir  rim^'.  ii.g  machine,  a  boy  takes  hgt4  ^ 
liic  l.uiiiJit  *.  (^>liLLi  me  hook  {  is  disengaged  from  tbo 
endless  chai:  and  raovea  thtm  upon  iheir  wheels  to- 
wards the  dic-box  C  This  causes  tne  jaws  of  the  pinch- 
ers to  open  by  the  two  pins,v,  v,  which  are  fixed  across 
between  the  links  y,  acting  upon  inclined  parts  outaidn 
of  the  piocher  tales,  ss  seen  in  h'ig.  i.  I  nc  pincliers  atw 
pij  .liffj  uji  so  clostr  to  "Jic  die  box,  that  their  jaws  enter 
lilt,  cavity  If,  which  brings  them  near  the  dies,  in  order 
to  seize  tiic  end  of  Ihe  slip  of  metal  introduced  between 
them.  The  boy  now  holds  the  handle  •  upon  the  top  of 
the  pinchers  faat,  and  with  the  other  hand  draws  the 
handle  x,  at  the  end  of  ih«  liok  ft  backwarda.  Ttiie 
closes  the  jaws  and  gripes  the  metal.  He  then  presses 
down  the  handle  x  till  the  hook  t  seizes  the  cndles!,  ch^'n  , 
whilst  in  motion,  and  carries  llic  pinchers  and  slip  ol 
metal  along  uith  it ;  when  the  whole  lengin  of  the  slip 
of  metal  has  passed  through  between  the  dies*  the  straao 
upon  the  pincbara  ia  suifaknly  nllevadt  wMeb  causes 
the  weight  r  lo  niaa  the  hook  t  above  the  chain,  and  stop 
iheir  aMtlon*  The  OMChine  in  the  mint  bee  two  seta 
of  diaa>  and  oodkaa  cbainai  as  will  appear  froaa  F^.  t. 


The  liiilowiog  iafiDrmation  nlatiTe  to  the  Mink  ef  ti« 
United  SiatOBt  baa  bean  IbrnlalMd  by  Robut  PATr»ii> 
aont  Esq.  the  proaem  Oincior  of  that  kwiiMiiMi. 

Mmt  ^t»e  UkUed  <M(m,«^  PMbde^kla. 

Thi^  institution  was  established  by  an  act  of  Coogroaa 
pasted  the  ad  day  of  Aprilf  ITii. 
Tiie  oflleen  of  the  mint  arot  at  preaaoli  a  dbneior*  n 

treaaurer,  n  rotnt-r.  :in  assnyer,  a  melter  and  refiani^nod 
an  engra^vir,  wjih  one  tic:  k.,  for  the  whole  instittition. 

The  coins  to  be  struck  at  the  mint,  as  established  by 
law,  are,  in  gold— eagles,  ( lo  dollar  pieces.)  half  caglea, 
and  qwHter  aaglea;  in  silver — <lollars,  half  dollara, 
<|uait8r  doUani  dfanoBjaod  half  dimea  |  and|  in  coppei^^ 
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ctnUfWA  half  entii   Gold  and  ulver  »re  coined  Tor  It  is  in  contemplation  toestabli«ha  fourth  in  tiie  Crimea. 
iDdiridu at -depositors  only;  copper,  mi  account  of  tlu  Bcsi  li  s  wriiin;^  a  number  of  small  works  in  th<  T^  'ar 
government,  but  to  be  transported  in  exchange  for  an  language,  Mr.  Bruntoo  translated  into  it  the  New  Testa- 
equal  amount  in  specie,  or  paper  receivable  at  the  bank  ment  ;  and  a  version  of  (he  Old  Teittament  1»  now  carry^ 
•f  tlw  United  Stateti  to  all  parts  of  tbc  United  Statesj  tng  on  by  the  other  miksionaries.   Of  these,  large  edi- 
tt      cxpme  mmI  >lak  «f  the  govMrMUcat.  tfaoM  were  printed,  and  exMnuTeiy  circulated  through 
The  anMUflt  of  coinege,  in  dinerent  years,  depwid*  OB  Um  regions  of  Tartary.   Several  of  the  natives  haw 
that  of  the  deposits.    In  the  year  1890,  the  nttiBhercf  embraced  Christianity:  and,  among  others,  one  of  the 
pieces  coined  was  6,49^        atrirjuntHi^  to  gl,M4yffCk  sultans  of  the  country,  a  young  man  of  highly  respectable 
The  machinery  is  moved  by  a  steam-engine.  talents,  and  who  is  connected  with  some  of  tlie  principal 
The  druvring-machine,  for  equaliaing  the  thickness  of  families  in  the  East, 
the  slips  of  metal,  ispceeiiely  the  same  at  that  described  In  I703,  Frederick  IV.  king  of  Denmark,  sent  Bar> 
in  page  614  of  this  EDCyctopedia,  called  «  BertMl^s  Netr  fhi^mew  Ziegenbalg  and  Henry  Plutscho  to  Ttanqiw> 
llacuiie»*'eiidkMhMitteiiee^iieetlwy«kr'iy99.  ber,  with  the  view  of  converting  the  Hindooe  to  th« 

  _  Christian  faith.  Though  the  undertaking  met  with  much 

epptjsition  and  obloquy,  particularly  [voni  tlic  Europeans 

MIRACLES.    See  Testimomt.  and  Roman  Catholics  in  India,  yci  u  was  fostered  with 

MIRAGE.    See  Optics  and  Rsfhaotion.  parental  care  by  his  majesty,  and  finally  triumphed  over 

MIRRORS.   See  IUui»o««ors  and  Omoa.  every  obatacle.   This  mission  now  consiats  of  firar 

MISSIONS.   In  tUa  artkle  we  propose  to  give  a  branches,  Tranquebar,  Vepery  near  Madras,  Trilehhia* 

gwml  fiev  «f  the  attempts  made  by  the  Protestant  poly,  aad  Tanjore.  Since  iu  •commencemeat,  about 

cburebM  Ibr  the  propagation  of  Christianity  among  S4,000  of  the  natives,  as  nearly  as  we  can  estimate  them, 

heathen  nations:  Of  the  principal  missions  established  have  been  baptised  or  recclvi  d  by  the  missionaries.  It 

by  the  Church  of  Rome,  tome  account  may  be  found  in  is  a  common  idea  that  the  converts  consist  almost'  en< 

euL  hi:  tory  of  those  countries  which  were  the  scene  of  tirely  of  the  race  of  Parian;  but  though  this  was  the 

tbem.  See  Abtsswiai  Avooio*  C*LiroftMiA,  Cavaoa,  caae  in  the  ftrat  yean  of  tbe  mission,  tiie  state  of  tbmgo 

CmnA,  Jatam,  Im.  is  sow  nuMorfally  olteiod.  At  TMnqaebar,  VcfMiryi  aM 

In  1SS9,  the  celebratod  GuaOVtts  Vasa,  king  of  Swe«  Tanjore,  more  than  two-thirdsof  them  weof  tne  hlgbot 

dtB«  aonta  missionary  of  the  name  of  Michaellnto  Lap*  easts ;  and  even  those  of  tbe  lower  order  are  so  much 

land,  with  a  view  of  extending  Christianity  in  that  in  f  rnvcd,  that  were  a  stranger  to  visit  their  places  of 

eountry  ;  for  though  it  had  been  introduced  some  ages  worship  oa  the  Sabbath,  he  would  be  surprised  at  the 

betdi  f  tiu-  reformation,  yet  most  of  the  inhabitants  were  cleanliness  of  their  appearance,  and  might  even  mistake 

atiii  littk  better  than  PagaiMk   Bot  though  it  ia  now  tbeu  for  the  higher  class  of  Hindoos.   It  baa  often  bees 

wmrif  three  centnriea  since  the  Swodeobogiuite  oitend  allegod,  tbat  any  titempt  to  coovert  the  lohabitania  of 

tbe  gesadl  in  Lapland,  it  has  hitherto  made  smalt  pro-  Hindoetan  to  Christianity  eronld  aiam  their  prejodioea, 

gress.  The tnbabitants,  indeed,  are  professed  Christians;  and  even  endanger  our  dominion  in  tbe  East;  bat  tfao 

■but  the  Christianity  of  most  of  them  is  nicrcly  r  oniinal,  missionaries  on  the  Coast  of  Coromandol  bave  pursued 

and  among  some  of  them  the  form  of  it  may  be  sought  in  their  peaceful  labours  for  upwards  of  s  century,  without 

vain.  ever  exciting  the  slightest  commotion  among  the  Hin« 

lo  1716,  Frederick  IV.  king  of  Dennsark,  sent  two  doos  or  Mahomedana,  and  bave  even  acquired,  in  a  re> 

aiMioiiaries  ^to  Norwegian  Lapland ;  and,  according  markable  degreOi  their  raapect,  and  confidence,  an4 

tothftMMMiBitavbiebatogiTeaof  tfiatpartof  tliecottii>  ktve.  On  tbe  monument  erected  by  the  East  India  Coia> 

ibo  ii^wUlanta  are  better  provided  with  the  means  of  peny  to  the  memory  of  Mr.  Swaria,  who  died  about 

WStian  ii'i'itroctioa  than  [hfy^c  of  Swedish  I,L.|)land;  twenty  year-:  ai^c,  i-  is  siatei!  llial  ilie  late  Hyder  Ally, 

bnt  wt  suvp,ect  religioii  has  made  no  great  progress  in  the  midst  ot  a  bloody  and  vmdiciivc  war  with  the 

am       ihi:ni,  Camatic,  sent  orders  to  his  officers  "to  permit  the  vene- 

In  1803,  tbe  Edinburgh  Misnoitary  Soeiely*  tent  the  table  Father  Swarta  to  peas  unmoleated,  and  shew  him 

lov.  Henif  Bnmioo  and  Atesaoder  Patenoii  on  an  teapoet  and  kiadnaat,  Inr  bo  la  a  holy  aH»t  and  «m«w 

tapiwatoty  wiaiioo  to  tbe  countries  lying  between  the  no  harm  to  my  government."   Such,  iodeed,  waa  tbo 

Blaab  and  tbe  CMpinn  Seas.   The  Russian  government  high  estimation  in  which  he  waa  held  by  all  chssee  of 

fayoured  the  undertaking,  and  afforded  them  CM  ry  assist-  ti  i  t.itivi    that  Colonel  Follarion  assures  us,  (U;(  "  i!ie 

ance  and  encouragement.   This  mission  now  cotisists  of  knowledge  and  integrity  of  this  irreproschable  raisaion- 

Ibaee  bwihaij  KaiMa»  Aaiwobaw>  wid  Orenbwgt  and  ary  had  retrieved  the  cbntactar  of  Bawpaaai  lio«  tbn 

•Tbe<blloirti«lialtater*efria6lfai  b«litadMiBamsi«*a  ftiHslaalabrndioi,  »Mib  baeeia|ipMliiwMsns  ama^tbn 

heathen  : 

I  he  Corporation  for  tbe  Propagation  of  the  (Sospel  in  New  Faglsadi  and  tbo  adjntaUt  patfs  tt  An«lba^  tfatfedtW    9f  tU» 

Society  (tic  Hrtn,  Mr  Hoyle  was  »ho«it  30  years  the  gnveTnoT, 

The  Socli",  III  London   forpromoting  (;hri«tisn  KrioUleilge,  in.itltuted  1698. 

The  Society  tor  ihr  Propa|?»tion  of  the  Goapel  in  Foreign  Party  iwcorpototvd  1701. 

The  Society  in  ijcotUrxi  lor  propagating  CbtiStiaB  Baolfiid|%ma*Sll<Matadimk 

The  itoyal  Uaaiab  Bliauon  CuUege. 

The  Horsvians  or  United  Bretbrcn,  ir32. 

The  Methodist  Missionary  Society,  1786. 

The  Bapttst  Missionary  Hnclety,  instituted  1792. 

The  London  Miwionnry  Society,  inatituted  1795. 

The  Bdinburf  h  (rvow  the  Scottiab)  Miaionarv  Society,  inatHated  tlMl 

TheCbiuch  (o*  Earland)  Missionary  Society,  insUtuted  1799. 

The  American  Board  oi  Cammissioners  for  Foreign  Miasien*,  instituted  1810. 

Thf  Baptiit  AmaticaB  Beaid  of  Comiaissiencn  for  f oieiga  Jlisaiou,  ioaututed  1814. 


Uigiiized  by  Google 


6ie 


MI8810JN& 


imputation  of  general  depravi;y."    (Fullarton's  r/fw  of  able  rcsulla.  In  some  of  the  schools  the  Scriptures  arc 

£ngli$h  Interettt  in  India,  p.  183.^    bci>i(ics  compiling  eniplnycd  as  a  sci>oot-booki  Without  the  natives  rnakiag 

Tarious  works  of  a  philological  and  religious  nature,  the  anj  objection  to  them,  or  if  prejudices  against  tbcm 

minkmries  translated  the  vtaole  Bible  Into  the  I'amul  MiMiMl  at  firatf  they  aooo  aubaidtd.  lo  otban  they  ar« 

and  Telinga  languages ;  the  Old  Teitament  mto  that  not  uaedt  Icat  thia  aboidd  excite  oppoahioa  amon{;  the 

dialect  of  Portuguese  which  is  spoken  in  India;  and  the  natives,  and  defeat  the  whole  plan.    The  teachers  are 

New  Testament,  together  with  some  parts  of  the  Old,  genersU?  Hindoos,  some  of  ihcm  Brahnnins,  but  it  is 

into  II indostanee.  ncccswry  to  maintain  a  strict  supcrinieiuicncc  over 

In  1793,  the  Baptist  Missionary  Society  tent  the  Rev.  ihctn,  as  without  this  they  are  sure  lo  neglect  their  duty. 

William  Carey  and  Mr.  John  Thomas  to  Bengal,  with  The  number  of  schools  conOBCtad  with  the  differeiit 

the  view  of  aUenptioethe  goq?  endoo  of  the  Hjuidooa  in  nikBiaQarf  atatioBa  in  India  amouM  la  aboitt  MOi  in 

that  patt  <rf  India.  For  tevaral  yean  they  laboured  which  are  educated  upwarda  of  BiGaTBSif  TBOvaavv 

without  any  apparent  success ;  but  since  the  commence-  children. 

ntent  of  the  present  centui  y  they  iiave  baptised  a  con-       About  the  middle  of  the  17th  century  the  Dutch  in- 

siderahlc  number  of  the  natives;  and  ihouj^li  some  of  troc'.ucetl  the  Protestant  faith  into  the  ibland  of  Ceylon ; 

these  afterwards  relapsed  into  Paganism,  yet  the  great  but  utiioriunateiy  the  measures  they  employed  for  ita 

body  of  them  remained  atedfaat  to  their  Christian  pro-  propagatiun  were  in  some  respects  extremely  rcpraheo- 

feaaion :  their  cbmcter  was  on  th«  wJiole  materially  aiblc.   Besides  aattiing  miiiiaterai  and  establishiog  an 

improved  by  Chtlittanity,  and  was  in  many  respeeta  extentive  system  of  eeneola  en  the  island,  they  issned  m 

oniamcnta!  to  it.    Seraniporc,  a  Danish  settlement  about  proclamation,  or>Li':i:l:r  :  that  no  native  should  be  raised 

fifteen  miles  from  Calcutta,  was  the  grand  seat  of  this  lo  the  rank  of  a  a.oJc.iar,  or  admitted  to  any  cmploy- 

rnission ;  but  within  these  few  years,  numerous  branches  mcnt  under  government,  unless  he  subscribed  the  llul- 

have  been  established  in  different  parts  of  the  country,  vctic  Confession  ot  taiih,  and  profe&bcd  liiinself  a  tnein« 

which  promiae  to  contribute  essentially  to  the  extension  ber  of  the  reformed  charch.   In  consequence  of  thin 

nf  Cbristknity  among  the  Hindoos.  The  grand  worlii  absurd  and  ioapolitic  order,  vast  anmbera  of  the  Ciagm* 

howoTer,  for  which  the  Baptist  Missionaries  are  distin-  lose  abandoned  the  religioo  of  th^r  ancettora,  and  eni'- 

guished,  is  the  translation  of  the  Scriptures  into  the  braced  the  faith  of  tlicir  conquerors.    Even  in  1801 

,  languages  of  the  East.  Here  they  arc  without  a  parallel,  the  native  Protestant  Christians  inCeylon  still  amounted 

either  in  ancient  or  modem  times.    Under  the  superin*  to  upwards  of  342,000,  according  to  the  geoeral  rtu  rn 

tendence  chiefly  of  one  individual,  Dr.  Carey«  the  Scrip*  in  the  ecclesiaalical  department;  but  in  1813  there  were 

tnraa  are  translating  into  upwards  of  Ponrr  different  onlyi  according  to  a  similar  retunii  diont  IM^OQO.  The 

hoguages.  The  whole  Bible  has  already  been  published  foct  is,  that  a  large  proportion  of  those  who  are  calM 

in  the  Stmgskril,  the  Bengalee,  the  Orissa,  the  Hiodee,  Christians  are  in  reality  heathens ;  for  though  they  bairv 

and  the  Mahratta-,  and  the  AVioTVtramm;  in  the  Chinese,  been  baptised  in  their  irjfancy,  tlicy  arc  totally  i^jnorantof 

the  Shikh,  the  Telinga,  the  Kunkuna,  the  AfTghan,  the  the  principles  of  the  gospel,  and  arc  worshippers  of  the 

Asamese,  the  Mooltanee,  the  Kurnaia,  aii<l  the  Guze-  idle  fiuddhu.    Not  a  few  avow  themselves  lioili  Chris- 

rattee.   Besides  translating  the  Scriptures  into  so  many  tians  and  Buddhists,  and  arc  willing  to  be  sworn  as  either 

bnsttBgcs,  Drs.  Carey  mm  Marahmao  have  published  the  one  or  the  other  inn  coortof  justice, 
mtoy  weiha  of  •  UtMary  nature,  which  form  a  stupen-      Within  these  few  years  a  considerable  ownher  of 

dons  tnonomenteftlielr  talents,  and  diligence,  and  zeal,  missionaries  of  various  denominations  have  settled  in 

and  which  will  be  of  essential  service  to  their  successors,  Ceylon,  and  have  been  patronised  in  the  most  liberal 

in  learning  the  languasrcs,  the  principles,  and  the  man-  mannrr  by  the  British  government.    Amon^j  these  the 

rers  of  tlie  natives,  and  thus  may  be  of  important  use  in  Methodists  have  been  sin>!;ularly  distinguished  by  their 

advancing  Christianity  in  the  East.    Dr.  Carey  is  pro-  activity  and  zeal.    In  1819  they  had  formed  no  fewer 

inaor  of  the  Sungskrit,  Bengalee,  and  Mahratta  Ian*  than  thirteen  or  fourteen  missionary  stations  in  different 

fuages,  in  the  College  of  i*ort  William,  and  with  singular  parts  of  the  island ;  and  in  the  schools  which  they  had 
isinierestedness,  devotes  his  salary,  amounting  to  about  established  there  were  4484  children,  of  whom  several 
IdOO/.  a-year,  to  the  funds  of  the  mission.  Two  others  hundreds  were  girls;  a  circumstance  whicli  is  the  more 
of  the  missionaries,  MsrRhman  and  Ward,  contribute  inteie^iiig,  as  in  Ceylon,  females,  DOtwilhsiaDdil^  tboir 
nearly  an  equal  sum  annually  to  missionary  put  poses,  great  importance  in  society,  were  ID  general  Mcludod 
Wtlhio  less  than  twenty  years,  the  miasiooariea  theni>  from  the  blessings  of  education, 
aalfca  have  devoted  upwards  of  vunr  noifSAsn  To  Javai  Amboyna,  Sumatraj  Timor,  Celebes,  For* 
lODiiM  lnth«<ri>iectaikf  the  mission.  mosa,  and  others  of  the  eastern  islands,  on  which  Um!^ 
WitMn  these  Tew  years  the  London  missionary  So-  cstahlitihcd  themselves,  the  Dutch  in  the  17tb  century 
ciety,  the  Church  Missionary  Society,  the  Methodist  seiit  ministers  to  convert  the  inhabitants  to  the  Christ:an 
Missionary  Society,  and  the  American  Hoard  for  i  urcign  lauh.  Va&t  niultitudts  of  the  natives,  as  in  Ceylon,  sub- 
!Missions,  have  all  directed  their  attention  to  lUndostan,  mittcd  to  baptism  ;  but  most  of  them,  we  suspect,  might 
and  have  estabUahed  numcnms  sutlons  in  that  exten-  nearly  as  well  have  retained  the  religion  of  their  aocea- 
alvo  and  inieraaling  coontty.  Hitherto  no  panlcalar  tors.  In  Jsva  alone  the  number  of  Christians  waa  op- 
success  has  crowned  their  lahoors;  but  the  measures  wards  of  100,000;  and  in  the  Moloceo  Islands  there  are 
they  are  pursuing  promise  aitently  to  sap  the  foundations  stUl  probably  not  fewer  than  40,000 ;  but  for  many  years 
of  Hindooism,  and  to  pave  the  way  for  the  establishment  past  they  ha%o  brcn  much  neglected,  ant'  arc  now  in  a 
of  Chri<ttiauity.  Among  these  we  may  particularly  great  measure  destitute  of  the  means  of  religious  nisiruc- 
notice  the  extensive  scale  on  which  the  educntion  of  the  tion.  Several  missionaries,  however,  have  of  late  been 
young  is  conducted.  This  is  an  object  to  which  the  sent  fnmi  Holland  to  these  islands,  and  editions  of  the 
niisNooaries  direct  much  of  ibdr  «ttention>  and  their  Scriptures  in  Malay  are  preparing  for  the  QM  of  t)w 
cscrtiom  pcomtia  to  bo  fttiendcd  iritb  tlio  most  brour*  inhabitants. 
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la  l«or»  the  Rev.  Rof>eri  MorriMa  vm  sent  bj  the 
London  MinioAary  Society  to  MaciOf  wtth  «  particular 

view  to  the  trentlalion  of  the  Holy  Scriptures  into  ihc 
Chinese  language.  In  learning  the  language  he  had  to 
maite  it  as  much  a  maut  i  f  I  if  riri  v  js  if  lie  had  bctn 
plotting  the  overthrow  of  tlic  government;  the  persons 
*  who  asaisled  him  trembled  for  their  own  safely,  should 
thay  be  diwovered.  In  Januarft  1814,  he  pnbliabcd  the 
New  Testament,  part  of  it  tranalate<l  bjr  himaelf,  and 
part  of  it  taken  from  a  valuable  MS.  in  the  British  ^lu- 
seum,  a  transcript  of  which  he  carried  with  him  from 
England.  He  now  proceeded  with  a  translation  ol  the 
Old  Teatament,  and  it  U  expected  that  it  will  soon  be 
conplat«d.  Beiides  theae  woclis*  Dr.  Morriaon  pub* 
Hshed  aeveral  others,  chiefly  of  a  philological  nature, 
with  the  view  of  assisting  the  future  student  in  acquiring 
the  Chinese  laiigviage.  In  April  1815,  the  Rev.  William 
Mylnc,  who  had  been  sent  out  to  assist  him  in  his 
labours,  proceeded  to  Malatca  with  the  view  of  esta- 
blistuog  «  branch  of  tba  Chineae  mission  in  that  country, 
aa  they  found  themselves  ^aily  restricted  in  tbeir 
labours  at  Macao.  Here  he  was  joined  by  other  mis- 
sionaries, and  an  extensive  establishment  was  formed  by 
their  united  exertiun>.  They  instituted  schools  for 
Chinese,  Malay,  and  Malabar  children ;  they  printed 
TariouB  works  in  the  Chinese  and  Malay  languages ; 
Miejr  forwarded  them  in  ^reat  numbers  to  the  different 
aettlcmenta  in  the  archipelago  where  the  Chinese  re- 
sided, to  Siam,  Cochin-China,  and  even  to  China  itself; 
and  they  arc  now  erecting  a  college  for  the  cultivation 
of  Chinese  and  European  literature. 

In  1792,  the  Moravians,  or  United  Brethren,  sent  mis- 
aionaries  among  the  Hottentots  in  the  neighbourhood  of 
the  Cape  of  Good  Hope.  Here  thef  at  ftrat  met  with 
violent  opporition  from  many  of  the  eoioi^at  the 
grosscbt  calumnies  were  circulated  with  respect  to  their 
design-,  am!  a  conspiracy  was  even  formed  against  their 
life,  'l  lie  f\iccess,  however,  with  which  their  exertions 
were  crowned,  amply  recompensed  them  for  all  the  dif- 
ficulties and  trials  which  tbe^  encountered  during  the 
first  fears  of  their  reaidence  in  ibat  countnr.  Tbey 
hove  new  two  flourishing  settlements,  the  one  about  ISO, 
the  other  40  miles  from  Cape  Town;  an-l  tVny  lately 
be^an  ■  third  near  the  bnrdeis  of  CaflVana.  Since  the 
commencenieiit  of  the  mission,  ihey  have  baptized  about 
two  thousand  of  the  Hottentots,  a  large  proportion  of 
Tvliom,  we  have  reason  to  suppose,  are  an  ornament  to 
their  Christian  ptofoaaioo.  Beaidca  cbriatianining  so 
large  a  number  of  these  wretched  'outcasts  of  society, 
they  have  been  singularly  successful  in  improving  their 
external  condition,  and  in  proniotinf;  civilization  among 
Ihcm.  Bavians  Kloof,  the  first  settlement  which  they 
established  in  tbia  country,  lies  in  a  valley  surrounded 
bgr  high  monntaiosi  watered  by  the  river  Sonderend  and 
•everal  amallcr  atreams.  When  the  missionaries  first 
settled  at  this  place  it  was  a  perfect  wilderness,  yet  such 
,K<  I'  <  improvements  they  have  made  upon  it,  that  it 
now  looks  like  a  kind  ol  paradise.  Some  of  the  Hot- 
tentots' houses  consist  of  four  apartments,  which  are 
white'Wasbcd,  and  look  remarkably  neat  and  clean} 
others  are  still  niean  and  dirty.  To  every  house  is  at* 
tached  a  garden,  surrounded  with  bright  green  quince 
hedges,  and  full  of  peach  and  other  fruit  trees,  the 
bloom  of  which  perfumes  tlic  air  with  its  delicious  fra- 
grance. Their  growth  i&  s<j  rapid  and  promising,  that, 
in  the  cultivation  of  his  garden,  many  a  Hsttentot  has 
lost  bis  national  character  of  idleness  and  alotb,  and  ac> 
Vol.  XIII.  Pakt  II. 


quif  cd  a  relish  (or  an  acUve  industrious  life.  The  whole 
settlement  is  about  a  mile  in  length,  and  a  qnarter  of  a 

mile  in  breadth.    The  gardens  are  so  numerous  and  so 
beautiful,  that  llic  whole  looks  like  a  cny  in  the  midii 
of  a  wood.    "  But  in  order,"  suys  Dr.  l.ichtenstein,  in 
his  Travels  through  Southern  Africa,  "  to  form  a  jubt 
estimate  of  these  excellent  men,  Uieir  manner  of  con- 
ducting themselves  to  the  Hottentots  must  be  seen :  the 
mildness,  yet  dignity  with  which  they  instruct  tberet 
and  the  effect  which  has  already  been  produced  in  im- 
proving the  condition  of  their  uncivilized  breiiircn,  is 
truly  admirable.    It  is  the  more  astonishing',  since  all. 
has  been  accomplished  by  persuasion  and  okhomiion  : 
no  violence  or  even  harshness  has  ever  been  employed." 
It  has  beat  often  stated  as  a  circumstance  bigbly. 
honourable  to  the  Moravian  missionaries,  that  in  VB/At 
missions  anfiong  barbarous  tribes,  they  endeavour  to. 
civilize  them  before  they  attempt  to  christianize  them 
but  nothing  could  possibly  be  more  contrary  to  fact. 
With  them  Christian  instruction  is  from  the  very  first, 
the  primary  object,  and  is  considered  as  the  grand  en-, 
gine  of  civilization.    Both,  in  fact,  are  carried  on  at  the 
same  time,  and  have  mutually  a  powerful  influence  in 
promoting  each  other, — a  plan  unquestionably  much 
more  rational  than  that  which  is  commonly  attributed 
to  thetti,  and  fur  which  they  have  obtained  so  much  cre«. 
dit  In  1819,  the  new  seulement  whidi  theSrethren 
bad  formed  near  the  borders  of  CalTrarte,  was  entirely , 
destroyed  by  the  Caffres  in  the  course  of  their  late 
eruptions  into  the  colony:  several  of  the  Hottentots 
were  murdered,  and  upwards  of  6oo  head  of  cattle  be- 
longing to  them  and  the  missionaries  carried  away  \  but 
since  the  restoration  of  peace,  the  BfOthNtt  hlM  ngritt 
returned  to  thnt  part  of  the  ceuDtry. 
In  1798,  Or.  Vanderkemp,*  ttoiich  pbyriclan  of  eon- 

sidcrablc  eminence,  and  three  other  younp  men,  ivrrc 
sent  by  the  London  Missionary  Society  to  South  Airica. 
In  l  ai  c, untry  tf>is  Society  lias  now  no  fewer  than 
twelve  setilcrDcnis,  some  of  them  within  the  colony  of 
the  Cape  of  Good  Hope,  others  beyond  ita  boundaries. 
At  these  different  plaecst  nmy  ibmnende  of  iieathaD  of 
▼arions  natiooa  have  enjoyed  the  beneBt  of  ChriatlnB 
i' St  1  c'i  [] ;  and  upwards  of  fifteen  hundred  have  been 
aiiiaattd  i>y  baptism  into  the  bosom  of  the  church.  Dr. 
Vanderkemp,  and  others  of  the  missionaries,  have  been 
censured  for  neglecting  to  promote  civilization  among 
the  people  under  their  care ;  but  though  there  appfert 
to  have  been  seme  foundation  for  the  charge,  Ihey  were, 
by  no  means  so  negligent  in  this  respect  as  their  ene- 
mies alleged.  As  (be  riGticntots  were  extremely  indo- 
lent, it  was  early  a  maxim  with  ihcra  to  teach  them  the 
necessity  of  industry,  by  allowing  them  to  feel  the  sor- 
rows  ol  want,  and  to  give  them  nothing  but  what  they 
earned  by  thslr  own  iabevi^  emcept  aoch  as,  tlwoagli 
age  or  iickneaa,  were  unable  to  work.  The  beneficial 
effects  of  this  system  was  evident  in  the  improved  habits 
of  the  people,  and  in  the  vast  increase  of  their  wealth. 
They  not  only  possesj^  large  herds  of  cattle,  sheep  and 
goats  \  but,  where  it  is  practicable,  have  cultivated  con- 
siderable tracts  of  kod,  and  pisnted  excellent  gardens. 
Of  late  years,  the  missionaries,  in  consequence  of  the 
accii5?.t:ons  I'.hich  were  brouf^ht  sgainst  tl-.cm,  have 
paiid  mor<.  pi,; uuul.ir  attention  to  the  civili2:<ii,ii:;n  of  the 
people  under  their  tHii  ;  ;u  i!,  I'ln  i^jh  they  have  many 
obstacles  to  encounter,  yet  in  some  of  the  stations  the 


progress  of  improvement  has  been  uncomoMnly  rapid* 
In  1B04|  the  Cburcb  Missionary  Society  sent  Mli» 
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sionanes  to  Sierra  Leone,  with  the  view  of  introducing 
Cbmtianiiy  among  the  ncighbourtog  Susoot.  from 
■ev«tml  of  tlx  diaen  tiMjr  nmt  wkli  Um  kindMl  recep- 
tion, and  the  greatest  encouragement ;  bill  to  olhertt 
ihcir  proposal  of  teaching  them  «•  good  things**  eeeraed 
yery  iinaccouniable,  and  ever,  nltfiost  ridimlous.  What 
tbey  bad  bilherto  known  of  white  men,  prepared  them 
to  viev  iHib  eurpriee  and  suspicion  any  dc&ii-e  or  Chris- 
llMs  to  settle  eneng  tbem  witb  »  benevolent  deaign. 
The  object  lo  which  the  miastonsries  principally  direct- 
ed tbeir  attention,  was  the  education  of  the  young, — a 
measure  which  they  pursued  on  an  extensive  scale,  and 
with  considerable  success.  But  while  they  prosecuted 
tbeir  labours  with  disinterestedneas  and  zeal,  they  had 
tOUniggle  with  dtfGculties  of  no  ordinary  kind,  most 
of  them  ariMBg  out  of  the  iaiqaitoui  treffic  io  alevee. 
It  may  appear  to  us  a  very  emnortfinery  cireumatetice, 
that  the  inhabitanta  of  Africa  should  cling  to  that  as  a 
blessing,  which  we  had  abolished  as  her  greatest  curse  ; 
bat  the  (act  is,  the  slave  trade  had,  from  time  immcmo- 
rieif  been  the  maio  cuppori  of  the  country,  and  the  re- 
moval  of  the  elaee  facioriea  atopped  the  whole  trade  of 
the  natives,  which  coold  not  fiul  to  be  felt  aa  a  aerioae 
evil,  until  some  other  profitable  traffic  was  esiabliihed. 
Ikiicc  they  hailed  the  appearance  of  a  amuggling  vea- 
scl  on  their  shores,  and,  on  a  sliort  notice,  supplied  her 
with  a  cargo  of  slaves  in  exchange  for  tobacco  and  pow- 
der and  rumi  whicb  qiiickljr  apraad  idleeeiiy  diaorder, 
and  mtacry,  threap  the  whole  coiratry.  The  govenior 
of  Siena  Leone  having  sent  armed  vessels  to  destroy 
the  slave  factories,  and  to  capture  the  smuggling  sliips, 
the  Suix.Mi  became  cxtrcrT,!  ly  L>;:is[ii'rj'(_il  ugainst  the 
missionaries,  imatrining  it  was  they  who  communicated 
kifbrmation  to  him  of  the  arrival  of  smugglers  on  the 
fiver,  though  they  in  fact  acrtipttloaaly  avoided  inter- 
iMinf  in  matteva  of  thie  deecripiion.  The  two  aetlle* 
ments  which  the  missionaries  ha<]  cci:*l)Ushed  in  the 
country  were  burnt  lo  the  grounsi ,  aiiU  the  enmity  to 
them  became  at  lengiU  so  general  and  so  violent,  that  in 
1918  ihey  retired  with  a  considerable  number  ot  the 
children  to  Sierra  Leone.  A  similar  eatablishnieot, 
vhleh  wae  iiamned  on  the  Bullem  ahore»  wee  also  aban* 
done*),  chiefly  in  consequence  of  tlie  petniciotts  infla- 
encc  of  the  slave  tra<lc. 

But  white  the  slave  trade  has  unhappily  blasted  the 
prospects  of  the  Church  Mii^sionary  Society  in  the  Su- 
aoo  coimtry,  and  on  the  Bullom  shore,  it  has  opened  to 
them  a  wide  and  imporunt  field  of  usefulness  in  the 
colony  of  Sierra  Leene.  After  the  abolition  of  this  ini- 
quitous trsfiic,  multitades  of  negroes,  captured  in  smug- 
gling vessels,  Were  hrougli!  to  I'reetown,  and,  as  they 
were  in  a  most  wretctied  forlorn  condition,  they  were 
sett  lad  in  towna  in  different  parts  of  the  colony,  and 
were  enppHed  wiib  food  and  clothiog  at  the  esneaae  of 
government,  rnitll  they  were  riile  to  neintain  them- 
<ic)ve:<.  In  the  principal  of  these  towns  the  Church 
Society  csiahlishcd  missionaries  and  schoolmasters,  who 
are  proceeding  in  their  labours  with  every  prospect  of 
•success,  in  January  1819,  the  number  of  adulu  and 
children  attcndrng  tiw  aebooit  in  SierM  Leone  wee  no 
fewer  than  ai04» 

In  irsi,  Mr.  HatM  Egede,  a  Norwegian  clergyman, 

proceeded  to  Grcenlund,  with  the  vir-A  r  f  riitcn-jpting 
the  conversion  of  the  inhahitan's  to  Ihc  C^in^uaa  laVJi. 
There,  amidst  numberless  difliculties,  und  hardships, 
and  dangers,  be  laboured  with  unwearied  patience  and 
peraeverMOCf  b«t  with  ihtle  appeartDce  of  sucMe*. 


Though  the  Greenlandcrs  often  listened  to  him  Wilk 
wonderful  attention,  and  approved  of  all  he  aaidi  it  wie 
evident  they  tmdertteod  little  of  hi*  initmetiaoe.  It  in 
worthy  of  notice,  however,  that  the  immorialiiy  of  man 
was  a  favourite  doctrine  with  them.  It  pleased  them 
to  hear  that  the  spirit  did  not  die  with  the  bo<!y ;  that 
the  body  itself  would  be  restored  to  life  at  the  last  day; 
that  friends  would  meet  together  in  aaetlier  and  a  bet- 
ter world ;  and  that  they  would  be  no  more  aubject  to 
aickneaa  and  aorrow.  In  Oreentand,  the  Danish  govern* 
ment  afterwards  established  a  number  nf  rrfirt  colonics, 
(Sec  Art.  Greenland,)  and  in  the  priiitipai  of  them 
supported  missionaries.  Many  of  the  Grccnianders 
have  now  embraced  the  Christian  faith,  and  its  benefit 
cial  influence  is  obvious  in  promoting  civilization  amoi^ 
tbemt  there  ia  e  marked  difference  between  their 
mannen  and  coaloma  and  those  of  their  pagan  country- 
men. 

In  1733,  Christian  David,  Matthew  Stacli,  and  Chris- 
tian StacI),  three  of  the  Moravian  Brethren,  proceeded 
on  a  mission  to  this  cold  inhospitable  country.  **  There 
wae  no  need,**  aaya  one  of  tbem,  of  much  thne  or  es> 
penae  for  our  equipment.  The  congregation  consisted 
chiefly  of  poor  exiles,  who  had  not  much  to  give  us, 
and  we  ourselves  had  nothing  but  the  clothes  on  our 
backs."  No  dcsciiplion  can  Ci^ual  the  difficuiiies,  and 
dangers,  and  hardships  which  the  Brethten  had  to  en* 
countcri  especially  during  the  first  yeara  of  their  reai- 
dence  in  that  dreery  region.  By  the  Greenlandera  thef 
were  tmtr--'  with  alJ  the  caprice  coniraon  lo  savages. 
Somciinui  ;hey  appeared  very  friendly  to  them;  at 
other  times  they  behaved  with  the  greatest  rudeness. 
If  the  missionaries  stopped  with  them  more  than  one 
night,  Ihey  employed  every  kind  of  an  to  entice  them 
to  their  wanton  diaaolate  practicea}  and  when  tbey  fail- 
ed  In  this,  they  endeavonred  to  weary  and  provoke  them* 
by  mocking  and  minikking  their  rrr.  'i  i  singing,  and 
praying,  or  by  accunipanyiiig  these  buLicd  exercises 
■with  their  hideous  hfiwling.  or  the  heat  of  tlieir  il.-iims. 
All  this,  and  much  more,  the  Hrcthren  bore  witb  pa- 
tience, meekness,  and  serenily  ;  but  the  savageaitnslesd 
of  being  softened  by  tbeir  gentle  behaviour,  were  only 
encouraged  to  abuse  them  the  more.  They  pelted  them 
with  stones,  climbed  on  their  sliouIJcrs,  seized  tbeir 
goods,  and  shattered  them  to  pieces;  ihcy  even  attempt- 
ed to  spoil  their  boat,  or  to  drive  it  out  to  sea,  which 
would  have  deprived  them  of  their  principal  means  of 
aubaiateneei  Cheei4eia,  however,  a*  were  the  proapecla 
of  the  Brethren  for  several  years,  they  at  length  behdd 
their  labours  ciowned  with  remarkable  success. 

*  Fired  with  a  seal  peculiar,  they  dtff 

The  r»Re  and  rigoor  of  a  polar  slty  ; 

And  plant  successfully  ?  .    .  ;  ^Itaron's  r<)»e 

On  icy  pl»in«,  jimk!  eternal  snows."  Cawrxa. 

In  January,  iSlG,  ihv  l  umber  of  baptized  Grcc;, land- 
ers connected  with  the  three  settlements  which  the 
Brethren  have  established  in  Greenland,  waa  as  foltowt: 

173:!,  New  HermhtUli,  9M 
I7SS,    Lichtenlels,  '  906 

1774,  Licbtenai,  487 

Total  !!«• 

To  s  Tnc  il  esf  numbers  may  appear  inconsiderable, 
but  let  ii  be  remembered  tbey  coasiiiute  a  large  pro- 
portioD  of  the  Oreenltnd  aeiien.  The  popvledoo  of 


Diyitizeo  by  Li 


MISSIONS. 


this  ualio»^tAU»  couatrjr  is  said  not  to  escoed  aix  or 

leven  tbooMnd;  so  that,  If  tM«  eitlmate  be  correct*  the 

Christian  converts  under  i"i<'  r-'.rc  of  'hr  li-i-tl.t  f.-n  form 
abouC  OllC'Sixth  of  ihc  whole  liiliabilJiULb  oi'  ihc  cuiuuij. 
Such  indeed  has  been  tlieir  success,  liiat  in  the  iici^li- 
bourhood  of  New  Herrnbutb  and  Lichieufels,  Green- 
land has  for  many  years  past  assumed  the  aspect  of  « 
Christian  country.  A  century  ago,  not- a  Cfariatian  was 
to  be  fband  in  the  whole  of  that  unhospittble  country ; 
now  there  arc  no  pagans  in  Ihc  neighbourhood  of  these 
two  sculcntcius,  except  occasional  visitors.  A  tew  years 
only  two  of  the  converts  at  Lichtcnfels  had  relaps- 
ed into  pagaiusmi  and  at  New  Hcrrnhuth,  the  number 
uras  nearly  the  same.  This  certainly  is  a  very  extra- 
ordinary fact,  and  is  a  striltinfr  proof  of  the  atrieioess  of 
the  Brethren  in  the  admission  of  persons  to  baptism, 
and  of  tlio  c«r«  with  vbieh  tlicj  nfterwards  w«teb  9ft 
then. 

In  ITTIf  t!ie  Brethren  succeeded  in  establishing  a 
mission  on  tbe  uohospitable  shores  of  Labrador,  after 
repeated  attempts  for  this  purpose  had  fiuled.  From 

their  first  arrival  in  the  country,  the  missionaries  were 
treated  by  ihe  Esijuimnux  in  the  most  friendly  manner] 
and  in  a  short  time  the  mosi  perfect  confidence  was  es- 
tablished between  them.  No  European  would  formerly 
have  ventured  himself  alem  with  these  aaragesi  or  have 
•pent  a  night  with  themt  m  vof  eonsideraiion  whatever ; 
bat  the  brethren  trsTelled  over  the  ice  to  them«  vldted 
them  in  their  wintcr-hous.cs,  and  slept  amon^  them  many 
nights  successively.  When  they  endeavoured  to  in- 
struct ihein  in  the  principles  of  Christianity,  tiie  savages 
often  expressed  their  astonishment  at  the  things  which 
were  told  them  ;  at  other  time*  tiMjr  would  not  liaitea  to 
any  thing  about  religion.  Thef -aeemed  to  have  some 
idea  of  a  Supreme  Being,  who  made  the  heuven  and  the 
earth;  yet  so  feeble  was  the  impression,  that  there  ap- 
peared amonjj  them  no  traces  of  religious  worship,  l  o 
convince  tiiem  (fiheir  sinfulness  wasno  easy  task.  The 
liars  consoled  themselves  that  they  were  not  thieves; 
the  tUeves  that  thej  were  not  murderers ;  and  the  mur- 
derers that  they  were  not  Kablnnats,  i, «.  Eun^anast 
to  whom  it  seems  they  assign  the  highest  place  in  the 

scale  of  criminals.*  But-  ih^sn-h  tin;  miss[:in:jrir';  f;ir 
several  years  met  with  mai.)  diiLcuUsc:!  an;!  (JiM:nura;i;e- 
inciits,  they  at  length  beheld  their  labours  crawiic  I  w  wh 
considerable  success.  In  1S17|  the  whole  numocr  of 
Esquimaux  baptized  by  them  at  the  different  B^aaionary 
setuementa  in  thb  eeimtryt  since  tlie  coouMneeomt  of 
their  hbeurs,  was  as  ftAlmrai 


BcgTJIl 

irn,  Nain, 
1776,  Okkak,  . 
in%9  Uopedale, 


Total, 


173 
185 
«01 


The  schools  were  attended  not  only  by  the  children, 
but  by  the  adults,  many  of  whom  msde  considerable  pro- 
gress in  learning.  They  bad  fandly  Worship  both  motif 
ing  and  evening  in  all  their  houses^andit  was  extremely 
pleasing  to  bear  them  emptoyed  in  their  owa  habltaiiona 
in  reading  the  New  Tesiament,  wMfih  is  now  traaalaied 


into  tiieir  langttBge>  and  in  siufiBg  hf mus  tu  the  pnisnuf 

the  Redeemer. 

After  the  hom-;  uf  Stuiirt  aacenHiifl  tl-.t-  tlirona  of 
Liigland,  the  lyianny  ot  the  j^ovcuuuciit,  both  in 
church  and  state,  was  so  intolerable,  that  nuinliers  of 
the  people  fled  from  their  native  Und,  and  sought  an 
asylum  in  the  wilds  of  Amerii%  ja  the  hope  of  ob- 
taining that  liberty  of  cooecieaoe  emons  savagesi  whidi 
was  denied  thorn  by  their  own  ceumrymeo.  In  IMS, 
Mr.  John  Elliot,  onL'  of  their  ministers,  began  to  preach 
to  the  Indians  in  itie  neighbourhood  of  Boston,  iie  af- 
lerwards  translated  the  whole  Uible  into  their  language, 
and  several  other  useful  books.  Bwides  Mr.  Eliiot, 
there  were  a  number  of  other  mtnistera,  who  exerted 
themselves  with  ^reat  energy  and  seal  in  ioktructiag  the 
savages ;  and  their  eilbrts  were  saeccssful  in  an  eminent 
dc(;ree  i  n  |  i  notini;  Christianity  and  the  arts  of  cirilisa- 
tion  amun^  ihem.  in  1687,  there  were  six  churches  of 
baptized  Indians  in  New  England,  and  eighteea  assem- 
bitca  of  CatechuoMna  praiceaiag  Cbriatiantty.  Of  tlse 
Indians  themselves,  ttiere  were  no  fewer  thou  tweBty-fisur 
who  were  preachers  of  the  gospel,  besides  four  i^aglilh 
ministers  who  preached  in  the  Indian  language. 

In  1734,  Mr.  John  Serjeant  settled  as  a  missionary 
among  a  number  of  Indians  on  the  river  Housatunnuk, 
in  the  province  of  Massachusetts.  His  labours  among 
them  appeared  at  6 rat  to  be  attended  with  considenMe 
eoccess ;  but  the  Dutch  tradcts  in  the  neighbourbaad 
never  ceased  in  their  endeavours  to  corrupt  tbem  with 
rum;  and  though  the  Indians  passed  strong  resolu- 
ticns  apainst  driiikin^^,  and  even  kept  them  for  a  con- 
siderable time,  yet  some  of  them  unbappiiy  relapsed  into 
that  and  other  vices,  even  after  they  seemed  to  be  com- 
pletely weooed  from  (item,  to  Ull»ib«  StockMdgu 
IndisnSf  as  tbey  are  now  called,  amonntud  to  47S  per- 
sons,  none  of  wliom  wn  tttpposc  were  professed  pagmns. 
Of  late  years  they  liavc  nude  considerable  progress  in 
husbandry,  andoihei  u^i  lul  arts. 

In  1743,  Mr.  David  liraioerd  entered  on  his  labours 
as  a  missionary  amoog  the  Indians.  Many  were  the 
fetiguesi  the  dingevet  Md  the  distreaaesi  which  he  ex- 
perieneed  in  the  course  of  hb  hbours  acmong  them ; 
nnd  no  less  singular  were  the  fai'  i,  iSc  patience,  and 
the  self-denial,  which  he  manifesuU  uuder  trials  of  this 
description.  His  success  however  amply  compensated 
him  for  all  his  toils  and  sofferiDgs.  The  imprassieo 
which  Us  mimstiuinos  mwlu  upon  thu  Indians  wea 
truly  extraordinary,  yet  ll  was  at  the  same  time  scrip- 
tural and  rational.  Few  men  were  ever  more  free 
from  enthusiasm  than  Mr.  Braincrd,  and  none  could  be 
more  careful  to  check  it  in  others.  A  dry  eye  was 
often  scarcely  to  be  seen  in  their  assemblies;  yet  there 
was  no  disturbeooe  of  tlie  public  wonhip,  A  deep 
Impressien  was  muds  on  their  hearts  t  but  there  was 
no  boisterous  agitation  of  their  passions.  All  was  pow- 
cilui  and  eflficacious;  yet  calm  and  peaceful.  The 
nuiuher  whom  he  baptized  W.is  tjot  cunsiderablc ;  but 
there  is  reason  to  believe  they  were  in  general  smcerc 
converts  to  the  L  iu  ibuan  faith. 

In  1734,  a  number  of  the  United  Bruibrea  proceeded 
to  Korib  Ameiicat  with  the  view  of  iBtfoduein^  Cbris> 
tianl^  iUMBg  some  of  the  Iddku  tribe*.  To  i 


'  To  saraffes,  written  I 
nvaux  u  decMration 


a,  written  Un^uajjf  must  appear  a  very  straiipc  inexplicable  thin^.  Once,  when  the  missinnKries  rcttl  to  the  Esqoi- 
Hion  of  fru  ndshiii,  by  iho  governor  of  Slewfoundl»nd,  they  would  on  no  aocouat  receive  the  paper  into  their . liaadsi 
from  a  dread  that  tiirr^.  w:,s  somotiiiiiK  iiviiif^  in  it,  whloh eouM  tfans  oonvey  to  them  the  thoughls of  000  WBo  WW  SO  Gtf  diftsot,  and 
which  miebt  afterwards  rise  and  injure  them. 
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the  dUfkultiet,  ind  tn*W,  toA  perteenttoas,  which  thejr 

Cxpcricnccil  in  ihe  proscculion  of  their  disinterested  la- 
bours) wtjulti  tar  cxccct!  the  limits  of  this  article.  In 
November,  1755, a  pany  of  French  liuiians  arrived  in  the 
iieiglibourhood  of  the  missionarjr  teiUeiDent.  A»  the 
faoS^were  one  night  sittibg  at  tappCCi  tb^  heard  an 

uncommon  btu-kiDg  of  upon  irMeli  oae  oC  th« 
brethren  went  out  «t  the  bick  door  to  tee  what  w«i  the 

natter.  Hearing  the  report  ©f  b  gun,  several  others 
ran  to  open  the  hoase-<ioor.  Here  stoud  a  number  of 
Indnat  with  their  pieces  pointed  to  it ;  ami  no  sooner 
was  iftoponedi  than  they  iiutanUy  fired  and  kitled  one  of 
the  mlaaioneiiea.  Hia  wife  aleo^  twl  eonM  otheni  were 
wounded,  but  thejr  flew  ap  ataira  to  the  garret  with  the 
utmost  precipitation,  and  barrtcadocd  the  door  with  bed* 
steads.  Having  puvsu  I  I  l  h,  the  savages  endeavoured 
to  burst  open  the  dour  ;  but  being  baffled  in  the  attempt, 
thejr  set  the  house  on  fire.  Two  of  the  family  having 
get  on  the  flamiiiR  roo^  leaped  fiown  tod  made  their  es* 
cape.  Chriatian  Fabriciua,  eoe  oT  the  Brethren,  w«a  the 
next  who  nrji  ic  !hc  attempt,  but  before  he  could  escape, 
he  was  pci Lined  by  the  savages,  and  instantly  wounded 
villi  mo  balls.  He  was  the  only  one  whom  they  seized 
alive  i  and  after  dispatching  him  with  their  hatchets, 
they  cut  off  his  scalp,  and  left  him  dead  on  the  ground. 
Ail  tl»e  mhera  who  fled  to  Uie  garret  were  bomt  to  death. 
Senaenan,  one  of  the  mfaaionariea  wlw  made  Ms  eicape, 

bad  the  ir.rA'irr^--.ih!f  t^rii:!  to  (jetmh!  Iiir  ^vifi'  |:if:i-iKl-;  jn 
Ibis  miserable  iiuuiiei.  W  Isen  !,ut  rounded  t.y  uic  ll«itncs, 
she  was  seen  standing;  with  folded  hands,  and  in  the  spirit 
of  a  martyr  was  heard  to  exclaim,  "  '  l  is  all  well,  dear 
Saviour."  The  whole  number  who  perished  in  this 
terrible  caleatraphe  waa  eleven  of  the  n^aionarv  iimily : 
five  only  made  tlieir  eaoape.  The  Brethren,  however, 

vrerc  t lie  only  sufTcrtrs:  the  Indian  conf»ret;alion  hap- 
pily escaped  ;  but  yet  tbey  lost  the  whole  of  their  pro- 
perty, for  the  savages  set  fire  to  the  towDiaod  W4  WMie 
all  tbcir  plaoiaiions. 

Duiiog  the  Americm  wii^  the  niaaionariea  and  the 
Indiana  under  tlieir  care  were  involved  in  one  trouble 
after  another;  end  toward  the  close  oF  it,  a  number  of 
the  latter  were  massacred  by  ihc  while  people,  in  the 
muni  iieacherous  and  cruel  manner.  The  Brethren 
and  their  congregation  bad  lately  been  removed  to 
Seoduafcyi  hjr  Coieoei  de  Peyater,  tiie  Engliah  gover- 
nor of  Port  Detfoitf  firom  tlM  flenriafatag  aettlementa 
they  had  established  oo  the  liver  MnalUngum ;  and, 
«s  in  consequence  of  tMa  tliejr  were  reduced  to  the 
grealebt  straits  for  want  of  the  necessaries  of  lite,  a 
number  of  the  Christian  Indians  returned,  in  order 
to  fetch  the  corn  they  had  left  growing  in  the  6elds. 
While  a  perty  of  then  were  in  that  quartert  a  bend  of 
Americane  came  into  the  neighbourhood,  with  a  de> 
sign  tu  murder  them.  Ar;rr  a  iccnc  of  unparalleled 
baseness  and  hypocrisy,  thty  ni  i  li  the  Ii  dians  jifison- 
crs,  and  told  iiiLm  that  thcv  muM  all  th':  next  morning. 
Wlwo  the  day  of  execution  arrived,  the  murderers  fix- 
ed on  two  houses,  one  fbr  the  men^  the  etiier  for  the 
woman  and  cluldren»  tn  which  tliey  wantonly  gave  th« 
name  of  ilauglwer-hoQaea.  Theae  poor  innocent  crea* 
tures,  men,  rcn,  and  children,  were  bound  with 
ropes,  two  and  iwa  iog;ether.  They  were  then  led  into 
the  slau^^htcr-houses  appointed  for  them.  There  they 
laere  scalped  and  murdered,  in  cold  blood,  by  (hete 
demotn  in  human  form.  In  tliis  horrid  manner  per> 
ishcd  no  fewer  than  nioety-aix  persons,  among  whom 
were  bve  of  tlM  moM  valiudile  aaaiatantai  .and  tbirty- 


feur  children.   They  behaved,  accordin;*  to  the  letfl' 

mony  of  the  murderers  themselves,  with  wiitiderTi/' 
palierice,  and  met  death  with  cheerful  rcsij'tiaii' >ii. 
Tl.e  iiiiscrcanis  even  acktiowlci'.i^cd  that  tlicy  were 
good  Indians,  for,"  said  they,  they  sung  and  prayed 
to  their  latest  breetb."  This  band  of  murderers  waa 
aoon  afterwarda  attacked  by  a  body  of  EogUah  and  In- 
dian warriors,  and  the  greater  part  of  them  cut  in  pieces. , 
Thus  they  met  that  vengeance  from  the  swords  of  tlieir 
enemies,  which  would  probably  never  have  been  iniiicted 
on  them  by  the  laws  of  their  country :  a  circumstance  in 
which  every  heart  would  exult,  were  it  net  for  the  awfol 
consideration,  that  peraona,  whoee  handa  wereatill  reelt- 
ing  with  the  blood  of  their  murdered  victims,  were  but 
ill  prepared  to  appcarbefore  the  tribunal  of  the  Almighty. 

By  the  numerous  aiKi  heavy  trials  winch  it  has  had 
to  endure,  this  mission,  which  was  long  extremely  nou- 
rishing, has  been  greatly  checked  in  its  progress.  The 
whole  number  of  Indiana  baptised  by  the  Brethren,  ainee 
lie  commencement,  may  be  estimated,  we  apprehend,  «t 
about  1400;  but  though  they  have  still  three  settlements 
amoiKj  them,  the  members  of  their  congregation?  do  not 
amount  10  t'oo. 

In  1738,  several  of  the  Brethren  sailed  for  Berbice, 
and  aattled  aa  missionaries  among  the  liitiians.  Otfiern 
afterwarda  prooeeded  to  Surinam,  and  eatablished  dif- 
ferent aettlementa  among  those  In  that  colony.  Some 
also  went  as  mission-iries  ainong  the  free  negroes  ;  biit 
in  ci)nsct|UL-nce  of  the  many  difflculties  and  disasters 
Ihcy  met  witli.  they  were  obli.jcd  to  relinquish  all  iheiC 
undertakings  one  after  another.  Among  the  negro  slaves 
in  Paramaribo  and  the  neighbourhood,  they  were  more 
anceeaifiil.  in  1816,  their  congregatlona  in  this  quarter 
consisted  of  8lf  members. 

In  Uemerara,  the  Methoillst  missionaries,  and  some 
from  the  London  Missiunnry  Socieiy,  liave  also  laboured 
among  the  neijtoes  with  ^rcat  success. 

In  1733,  Leonard  Dobcr  and  David  Nitschman,  two 
of  the  .Moravian  Brethren,  proceeded  to  St.  Thomnay 
one  of  t)M  Danish  \Ve«t  India  islands.  Aa  this  was  the 
first  mission  undertaken  by  the  Bretliren,  H  may  not 
be  uninteres'.iiv.,'  to  s(;Uc  i!ic  circumstances  which  jjave 
rise  to  it,  espectaUy  as  they  atl'ord  an  instance  of  disin* 
terested  benevolence,  which  perhaps  has  scarcely  a  pa* 
rallel  In  the  annals  of  history.  Wtaen  Count  Zinsen* 
dorf  waa  at  Copenhagen,  attending  the  corenatloo  of 
Christian  VI.  the  King  of  Denmark,  a  negro,  caHed 
Anthony,  contracted  an  acquaintance  with  some  of  his 
domestics,  and  informed  them  that  he  had  a  sister  in 
the  iiiUnd  of  St.  Thomas,  who  was  exceedingly  dcsir> 
ous  of  being  instructed  in  the  pi^ociplea  of  religion  t 
but  as  she  bad  neither  time  nor  ot»|Miitttnity  for  it,  abe 
often  besought  the  Great  God  to  aend  some  person  to 
shew  her  the  way  to  li'-nvrTi  Anthony  havm  ;  , nn  ^ftcr 
visited  Herrnhuth,  aj^uiu  ucclared,  in  the  picscncc  of 
many  of  the  con^jrcj^ation,  the  desire  of  his  countrymen, 
and  especially  his  sister,  for  Christian  instruction  ;  but 
he  added,  that  the  labours  of  the  negroes  were  so  accu- 
mulaicd,  that  they  could  have  nn  opportunity  of  relinoua 
Improvement,  unless  tlieir  teacher  waa  himeelf  a  vrntm, 
to  instruct  them  in  the  midst  of  their  daily  avocations. 
In  coo8«<iucncc  of  this  representation,  Leonard  Uober, 
and  Tobias  Lcupolil,  two  al  ti)c  congregation,  oflVred  to 
go  to  the  island  of  St.  Thomas,  and  lo  sell  tncmselvea 
as  slaves,  in  ease  they  should  find  no  other  way  of  in- 
structing the  negroes.  Besides  this  mission  in  St.  Tho- 
mas, the  Brethren  aftcrmtrds  established  olhcra  in  St. 
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Croix,  St.  Jan,  Jamaica,  AntigU«i  Bai^j  idoc?,  Chris- 
topher's, and  Tobago  j  but  the  last  has  been  suspended 
for  some  years.  In  some  of  these  islandst  their  sufiCSW 
baa  iMMi  iaoooudenUe}  bat  in  otiien)  it  has  been  TViy 
«xt«imve,  u  will  appear  from  tin  following  stattment 
of  the  membera  of  thrir  rr;u^r^pations  at  the  Ittest 
petiod  we  have  been  abie  to  a&certaio  them. 

»  Begun 

irss,St.  TbonMt  . 

1754,  St.  Tan  ... 
1754,  Jamaica,  about        ■  ■ 
1756,  Antigua  .       ;       ,  , 
1765,  Barbadoes, 
trrTi  St;CbrletopherV  . 


S35S 
7796 
143S 
374 

rw 

914 
3340 


1788, 
1768, 
1789, 
1789, 
1790, 
1793, 
1797, 
1799, 
1800, 
1809, 
1814i 

18l«, 


Brought  for  ward 
Barbadoes      .      «  . 
Dominica  ^   .      •  • 
Nevis  «... 

TertoU  

lennce  .      .      .  • 

Circnada  .  . 

Si.  Bartholomew's  .  . 

Bermud  i  .  *  . 

Bahama  Islands  .  • 

Trinidad        *  •  .* 

St.  Domii^  .  .  * 
Anfuille  MM  St.  RbrtiB  . 
TotaeBo  •  < 


8840 
26 
63S 
943 
1739 
54«« 
311 
308 
44 

Sir. 

341 
96 

S19 
17 
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In  aone  ef  Iheae  islands,  the  success  of  the  Brethren 
has  been  M  cooaiderable,  that  the  membera  of  their  cen- 
grcgaUona  form  a  large  proportion  of  the  whole  number 

of  blaves;  in  St.  Thomas  and  St.  Croix,  they  constitute 
about  one-third,  and  in  St.  Jan  nearly  three-lourihs  of 
the  negro  population.  Though  the  utility  of  the  Breth- 
ren's labours  are  now  universatiy  acknowiedKed,  yet  we 
)naj  here  meniioni  that  it  has  been  stated  on  high  autlMh- 
ijljri  iha^  enwng  the  pianiera  in  the  Wett  ia^M, «  Nefeo 
U  reckoned  doubly  valuable  if  be  it  a  Moravian. 

In  September,  1786,  tlic  Rrv.  Dr.  Coke,  accompanied 
by  three  ciher  ISltlhodiat  picachcrs,  destined  for  Nova 
StoLia,  bailed  from  Engbnd  for  thai  couniiy  ;  but  the 
captain  wa«  compelled,  by  stress  of  weather,  to  change 
his  coiiree,and  to  land  them  on  the  island  of  Antigua. 
Having  net  with  e  irerjr  iiavourable  reception  on  that 
and  some  other  iilandt  wUch  thef  visited,  they  resolved, 
instead  of  proceeding  to  the  place  of  their  original  des- 
tination, to  attempt  the  Cistabhshment  of  missions  in 
this  quarter  of  the  globe.  In  the  course  of  a  few  years, 
the  Methodists  accordingly  sent  missionaries  to  the 
principal  islands  belonging  to  the  crown  of  Britain  { 
end  thought  from  the  greet  iusubility  which  eppeere 
emODg  tbeir  converts,  it  is  dlfficolt  to  estimate  the  ex- 

IClit  of  their  iucci'v,  ;  yf  t  I'lerc  r:,n  rlnubl  that. 

Oil  ti.e  wholf,  lUcy  liave  been  iiis^iiiy  uselui  among  the 
Kegiocs, 

In  1819|  the  Methodist  Societies  in  the  Weat  India 
lilende  coiKistcd  of  the  following  black  end  coloured 
members,  exclusive  of  e  few  while  people. 

Begun 

1786,  Aii-l,;ua  ....  SS94 

1787,  Si.  Vincent's  *  .  .  SMS 
1787,  St.  Christopbet*e  .  .  9309 
1787»  Su  Ettstaiie    ...       SSS  > 

CuOfvnt  8840 

•  As  the  McthinUit  Missionaries  in  the  West  Imiics  hare  been  gricvousl}'  cjiliimnintcd,  wc  think  it  nollii  m  /re  than  an  set  of 
iaMice  to  iliem,  to  introduce  in  tUts  pUi-c  .in  extract  from  Watson'*  able  "  Defence  of  ilie  VVesleyin  MeiUudist  .Vlissions,"  which 
will  >liow  vi.ry  clenrly  that  the  hostility  to  llietn  wMi  far  from  uniTcrui).  "  A  gn-ut  pari  ol"  ihc  inone^,"  sjj  s  lie,  "  expended  by  tho 
West  India  mission,  hm  been  rui»prl  in  the  rolonios,  of  which  a  consifieriblc  sum  h.\a  hci-n  contributed  by  the  whites.  Thore  is 
aoarccly  a  chapel  of  sny  magnitude  m  any  of  the  islan  h,  in  tiie  erection  of  which  the  gentlcmrn  of  the  islaiuls  have  nnl  ansistt  il 
tbair  ■ub»criptto>M or  Otherwise.  Theijr  baru  given  money  i  lent  money  in  considerabk  sums  tdl  it  could  be  conveniently  repaid; 
miuie  preienu  of  tiaiber,  or  furnisbed  tt  on  long  credit :  and  lent  their  Negro  carpenters  aod  masons  s^raH*.  Subscriptions  or  ten, 
twenty,  fifty,  andoMhundied  pouiMli,fer  such  purposes,  mark  both  the  rank  in  life,  and  the  opinions  of  the  contributors.  Even  in 
ianuka*  where  the  dark  and  dangamua  fanaticism  of  the  Methodisu  has  been  discovered  with  more  sagacitv  tbaa  in  other  plaes% 
thlsaailstaiiee  hu  bcea  allbtided.  The  clergy,  though  not  in  general  personally  active  in  Negro  instiuctioiw  nave  i^ven  proora  thst 


Beeides  the  Negroes  and  people  of  Colour  who  are 
nemhers  of  the  Methodist  Soeietlee  in  tho  Weet  Indies, 
there  are  43,41 1  of  theaeuMdeeeription  of  peiKna  con* 
nected  with  thoeointhe  Unitod  Stnteatroefcins  *  ^o**!  ^ 

62,786. 

In  the  West  India  islands,  the  missionaries  of  all  dc- 
nomioetioos  here  experienced  the  moat  violent  perse- 
cution from  notnbere  of  the  while  hihabittnis.  Though 
the  Methodists  have  of  late  years  been  the  principal 
objects  of  this  opposition,  yet  the  Moravians,  pcaceftll 
and  |]i  i:i<eiu  as  were  their  endcavoura  to  instruct  the 
Negroes,  were  long  opposed  with  no  less  violence.  Not 
only  lawless  individuals,  and  infuriated  mobs,  have  fre< 
quently  assaulted  the  Methodist  Misaiotwries,  and  inter- 
rupted them  in  their  iebonrs*  but  the  legisletures  of 
several  of  the  islands,  particularly  Jamaica,  have  passed 
severe  acts  againat  them,  restricting  them  in  their  ope- 
rations, and  punishing  them  by  line,  imprisonment, 
banishment,  &c.  It  will  perhapa  scarcely  be  credited, 
yet  the  fact  is  unquestionable,  that  so  laie  as  the  year 
1793,  a  British  House  of  Aaaemhiy  (St.  Vmcenfs) 
passed  a  iew,infllcdng  the  puidshment  tn  osath  en  the 
score  of  religion.  To  what  an  extent  the  Methodists 
were  placed  beyond  the  protection  of  law  ia  evident, 
from  the  following  notable  decision  of  one  of  the  magis- 
trates uf  Barbadoes,  in  the  case  of  a  most  outrageous 
assault  on  their  cbapol  bjr  a  lawless  mob:  "The 
offaoee,"  said  he,  wee  eomnsitted  egainst  AlmighMr 
Ood.  It  therefore  does  not  belong  (o  me  to  punldi  It** 
But  !h-ii:t-h  the  >tcthrj[![=»s  have  experienced  the  most 
/losuliiy  liuiii  iiia:i)  of  the  white  inhabitants  of 
the  West  Indies,  it  would  be  an  act  of  gross  injustice, 
both  to  the  planters  and  to  the  missionaries,  were  we 
net  to  State,  that  such  sentiments  and  practices  were 
by  no  mema  viUTereal ;  that  though  multiiadea  were 
their  eBeiue«,  not  *  fcw  were  their  friende  and  anp* 


they  are  iHrt  opposed  tothe  effiirUnadi  Wttetperpc 
■anal  tbii^  Arthur  sieves  to  be  eMwbetser  the 
13s.  4d.eunenqrtsvards  the  chape)  in  that  ^ 


N*  tbat  pnrpes^  mad  that  tliiqr  nprmemt  no  danger  from  them.  II  has  not  been  an  un. 
ef  the  Usthefist  teclelke  w  tidr  wM  op  eensset.  The  raster  ef  Kingston  gave  £io. 
wt^;  aod  en  anetherec«MkMV  stewards  ths  UssantB^Obaipei;  Thciectm  af 
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lu  1796,  the  London  Missionary  Socielj  commenced 
its  operation!!  with  a  mission  to  the  South  Sea  islands. 
Nine  of  the  Missionaries  settled  in  TonKataboo;  but  a 
civil  war  having  arisen  on  the  island  about  two  years 
after  their  arrivali  three  of  them  were  murdered  by 
one  of  the  contending  parties ;  and  the  others,  discou- 
raged by  the  ditLcultics  and  dangers  of  their  situatioHt 
retired  soon  after  to  New  South  Wales.  A  solitary 
missionary,  who  settled  on  Santa  Christina,  one  of  the 
Marquesas  islands,  relumed  to  England  at  a  still  earlier 
period-  The  others  took  up  their  residence  in  Otahcitei 
and  though  they  were  at  first  most  favourably  received 
by  the  natives,  yet  they  met  with  so  many  difiiculties 
and  discouragements  in  the  prosecution  of  their  labours, 
that  this  mission,  of  which  the  highest  anticipations 
had  been  formed,  was  for  many  years  considered  as  a 
kind  of  forlorn  hope.  The  missionaries  at  length  left 
Otaheitc,  as  a  civil  war  was  on  the  point  of  breaking 
out  on  that  island  ;  and  most  of  the  friends  of  missions, 
wc  believe,  hoped  that  they  would  never  return,  as  there 
appeared  not  tlic  slightest  prospect  of  their  being  useful 
among  the  natives. 

In  1811,  several  of  them,  however,  did  return;  but, 
fur  the  present,  they  took  up  their  residence  in  Eimco, 
as  the  continuance  of  peace  in  Otaheiie  was  somewhat 
doubtful.  Soon  after  their  arrival,  Pomare  the  king, 
who  used  formerly  to  show  a  strong  aversion  to  religious 
instruction,  publicly  renounced  idolatry,  and  made  a 
profession  of  Christianity.  With  him  this  docs  not  ap- 
pear to  have  arisen  from  political  motives ;  but  from  the 
firm  conviction  of  his  understanding,  and  the  deep  im- 
pression  which  divine  truth  had  made  on  his  heart.  The 
example  of  Pomare,  in  embracing  Christianity,  produc- 
ed, as  might  be  expected,  a  powerful  sensation  among 
bis  countrymen.  Instructions  which  had  lain  dormant, 
and  convictions  which  had  been  stifled  for  years,  now 
appeared  to  revive.  Many  of  the  people  began  to  in« 
quire  for  themselves ;  the  congregations  of  the  mission- 
aries, which  had  hitherto  been  extremely  small,  rapidly 
increased;  and  great  numbers  publicly  renounced  the 
religion  of  their  ancestors.  Idolatry  was  at  length  com- 
pletely abolished,  both  in  Otaheiie  and  Eimeo.  The 
gods  were  destroyed,  the  morals  demolished,  the  Arreoy 
Society  dissolved,  human  sacrifices,  and  the  murder  of 
infants,  abolished.  Instead  of  a  multitude  of  idols,  mo- 
rals, and  altars,  there  were  now  Christian  churches  in 
every  district ;  except  here  and  there  a  heap  of  stones, 
scarce  a  vestige  of  the  old  religion  was  to  be  seen.  The 


Sabbath  was  observed  with  singular  strictness ;  family 

wor&hip  was  established  in  almost  every  bouse,  and  se- 
cret prayer  was  tiic  practice  of  almost  every  individual. 
There  was  at  the  same  time  a  material  improventenl  in 
the  moral  conduct  of  the  people ;  the  condition  of  the 
female  sex  was  considerably  ameliorated ;  the  popula- 
tion of  the  islands,  which  had  previously  been  diminiah- 
ing  with  pnj<lit;iou»  rapidity,  promised  soon  to  increase, 
as,  ill  cunsc(|U(.iice  of  the  abolition  of  imaiiucide  and 
other  criiniiul  practices,  there  was  already  a  visible  dif- 
ference in  the  number  of  children.  This  extraordinary 
revolution  was  not  even  confined  to  Otaheiie  and  Eimco; 
it  extended,  in  a  short  time,  to  the  neighbouring  islands, 
Tetaroa,  Tapua-Manu,  Raiatea,  Huahcinc,  Talia,  Bora- 
bora,  and  Marua ;  in  all  of  which  idolatry  was  aboltsbcd, 
and  Cliiistiaiiily  became  the  professed  religion.  Besides 
instructing  the  natives  in  the  principles  of  Christianity, 
the  nubsiunarics  taught  them  to  read  and  write  their  own 
language.  In  this  attempt,  they  formerly  met  with  little 
encouragement ;  now,  their  exertions  were  crowned 
with  extraordinary  success.  In  the  diiferent  islands,  k 
was  supposed  there  were  upwards  of  six  tliousand  per- 
sons who  were  able  to  read  more  or  less  perfectly.  Po- 
mare even  issued  orders  that  school-houses  should  be 
erected  in  every  district  of  Otaheite  and  Eimeo,  and  that 
the  best  instructed  of  the  natives  should  be  employed  in 
teaching  others ;  so  that  these  islands  now  possess  some- 
thing like  an  csiablishincnt  of  parochial  schools.  The 
art  of  printing  has  been  introduced,  and  the  press  is 
now  in  active  operation  in  these  islands.  The  gospel 
of  Luke,  when  printed,  was  sold  for  three  gallons  of 
cocoa  nut-oil  per  copy;  and  though  the  impression 
consisted  of  3000  copies,  yet  several  thousands  of  the 
natives  were  sadly  disappointed  that  no  more  were  to  be 
had.  Had  there  been  10.000  copies,  it  was  supposed 
the  whole  might  have  been  sold  in  ten  days.  The  plan 
of  selling  the  books  they  printed  was  adopted  by  the 
missionaries  in  preference  to  distributing  them  gratis, 
with  the  view  of  promoting  industry  among  the  natives. 

In  1814,  the  Church  Missionary  Society  formed  an 
establishment  on  New  Zealand,  with  the  view  of  intro- 
ducing the  arts  of  civilization  and  the  light  of  Christia- 
nity among  the  inhabitants.  Hitherto  the  missionary 
settlers  have  been  able  to  effect  little;  yet  their  proa- 
peels,  on  the  whole,  are  highly  encouraging. 

Such  is  a  general  sketch  of  the  principal  missions 
established  by  Protestants  in  different  parts  of  the  hea- 
then world.    Many  others  wc  have  been  obliged  to  pass 


Morant  Bay  also  gave  £10,  toward*  the  chapel  in  that  place  :  and  when  a  collection  was  made  in  tlie|ch»pcl  at  Kingston,  a  little  be- 
fore the  persecuting  law  of  1807,  fur  the  purpoae  of  aflonling  aid  to  the  buikling  of  Morant  Hay  Chapel,  many  respectable  ladies  and 
gentlemen  of  the  city  were  present,  who  put  into  Uic  box,  some  joes,  and  others  doubloons,  making  in  the  whole  a  cotleetion  of 
£74.  In  other  islands,  not  merely  pUntcraand  merchants,  hut  members  of  colonial  assemblies,  presidents,  chief  judges,  and  gover- 
nors, have  not  only  subscribed  to  the  erection  of  chapels,  but  in  some  instances  hive  paid  regular  stipend*  to  the  missionaries,  as  a  re- 
muneration for  th'rir  labours  in  instructing  their  slaves,  and  in  many  initances  have  done  uliat  was  of  more  essential  service,  have 
counteracted  the  dciiffii*  of  "  wicked  and  unreasonable  men,"  who  attempted  to  slir  up  persecutiotia,  for  which  no  pretence  but 
intolerance  and  mi»infurmalion  could  be  set  up."    P.  1:25. 

After  stating  some  of  the  causes  which  had  occasioned  so  much  oppoiition  to  the  Methodist  Missionarie*  in  the  West  Indies,  Mr. 
Watson  adds,  "  Other  causes,  which  have  produced  many  instances  of  individual  opposition  to  the  missions,  and  which  in  some  cases 
have  chiefly  promoted  acts  of  legislative  oppression,  could  he  adduced;  but  we  do  not  seek  occaaion  of  crimination,  though  the 
cause*  of  opposition  we  alhidc  to  would  greatly  explain  and  fix  its  character." — "  If  it  should  appear  that  Uie  real  ofience  g^ivco  by 
missionaries  is  their  preaching  faithfully  against  certain  reigning  vices;  that  among  the  number  of  those  '  turned  to  righteousness*' 
have  been  muny  females  who  were  the  objects  of  illicit  attachment  and  licentious  intercourse  ;  that  the  personal  ill-treatment  wiiicb 
tlic  preachers  of  '  righteousness,  and  tempcnuice,  and  a  judgment  to  come,'  have  in  many  cases  experienced,  has  been  the  conse- 
(^ucnce  of  violent  resentments  produced  by  checks  put  upon  vicious  indulgence,  by  the  introduction  of  a  stronger  principle  of  mora- 
lity among  the  slaves  and  females  of  colour;  and  that  reMrictive  laws  gravely  jiroposod  to  legislatures  have  been,  in  mai>y  instaoccs 
which  might  be  given,  mainly  the  work  of  men  who  had  stich  injuries  to  complain  of,  then  the  whole  controversy  would  be  placed  in 
a  light  in  which  that  party  are  not,  wc  arc  persuaded,  di«|jused  to  have  it  viewed.  On  this  subject  evidence  is  not  wanting,  but  the 
necessity  of  adducing  it  shall  be  created  only  by  the  conduct  of  those,  who  are  most  anxious  to  justify  their  seal  against  missions  ba 
very  different  reasons."    P- 141. 
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unnoticed,  sa  they  were  attended  with  m  retnarkabte  ttavin^  between  tltem  the  alluvial  valley,  through  which 

cirtumatances,  or  were  pruilu    ive  of  no  considerable  the  stream  meanders,  usually  near  the  mickllc,  but  some* 

effects.   Should  the  reader  wish  njore  particular  dotaila  times  washes  the  foot  of  either  hill  aitemateiy.  Perhapa 

ef  Protestant  missions  in  general,  he  may  consult  the  best  idea  of  the  topography  of  this  state,  (OniOf 

Brown's  BtMy       tk*  Pn^ntgrntkn      (kuhtUtnity  which  seO})  by  conertving  the  mte  lo  be  one  vast  el«« 

wMenf  tht  JSmrAeiit  S       Svo.  ltI4.  AcooBDtt  ofper^  vtMd  phiiiinetrtbeoeiitiwof  which Uw  iirMmariaetind 

tjcular  mis-^ions  he  will  find  in  the  following  works  :  in  their  course  wear  down  a  bed  or  valley,  whose  depth 

Mather's  Hittory  qf  A'cw  England  ;  Mayhew*s  Indbin  is  io  proportion  to  their  size,  or  the  density  of  the  earth 

Convert*  ;  Hopkin's  Alrm'-ityi  relating  to  the  Hougaiun-  over  which  ihcyflow.    So  that  our  hills,  with  some  few 

nuk  Indkint  i  tirainerd's Niecampti  Hutaria  Afk-  exceptions,  are  nothing  more  or  less  than  clifls  or  bank* 

tkmit  Svangelie*  fn  India  Orientali  i  Meier  MuthtU'  made  by  the  action  of  the  atreamt;  and  lltbeogh  these 

Gtttkkkte  eder  Jutxtg  dtr  MnrngeUttheu  Mtultm  JBf-  difb  or  bmikti  on  the  rivm  and  Urgor  creeks,  approach 

rMte  mu9  OttlnMen  wm  ITST  Mr  1767 ;  Mamr  OntMette  the  tke  of  mowitaine,  jvt  their  tops  are  generally  level, 

der  EvangeKachten  Mittiom  .1-r^ralten  In  Otiindirn  6.  being  the  remains  of  the  ancient  plain.    In  the  eastern 

Bund.     Hans    Egedc  JVachncAi  vom   Grontandiicken  part  of  (he  state,  some  few  hills  are  found  in  sharp 

Mtlitm  I  Crantz's  History  of  Greenland,  2  vols. ;  Oi  Ji  ii-  :  ulgt-H  -,.[Tiilj.r  ;o  those  in  the  eastern  States.    The  base 

4orp*a  QeuAieMe  der  Ahtton  der  EvangttUchen  Bruder  ol  tite  h  :!^  ii  |;cneraUy  composed  of  limestone,  free,  or 

ai/at.  Tkimatt  ^  Cntx^  und  Si.  Jan.  2  band. ;  Loskiel's  sandsior.  j ,  s  a.c,  and  gmtmli  Mlairi»e4  with  mbicnil  coal, 

AfMV  tf  tkeMktkm  ^  tkt  UnUtd  Brttkftn  m  /ifltrik  ochre,  kc."  Bmnt, 

dmerka;  Risler  MniMimgtn  out  dtr  Geaekkkte  der      Theatithor  ortbiearticletnrveyed,  In  16IS,  Plttabsr|( 

Bruder Kirehe ;  Yi^tn^Vs  Lettenontke  Mcobar  lilandt;  and  its  environs,  and  foi;tul  the  rocks  there,      in  every 

Moravian  Periodical  ^ceount»,  6  vols.;  Baptist  Pcriodi-  other  pan  of  Uic  Oliio  valiey,  perfectly  pai,ilkl  lo  the 

tttl  Aeeountt,  6  vols.;  Coke's  Hittwy  of  the  Wet  t  In  die  a,  horizon,  of  course,  speaking  technically,  tiociz  forma- 

9  vol*.  I  TnntaetlnM  of  the  Mittionary  Socf€ty^Ani»-i  Uon.    The  circumstance  most  conclusive  of  the  fact, 

JHlMioiievy  J?cfM»>,7  vols. ;  Proeeedtngt  ql^l/lr  Qhtreh  that  the  hills  and  valleys  of  this  region  were  formed  bf 


ierial,  of  corretpondhig  strata  en  the  opposing  banka  of 

*~~~~~~~~~~~~"^~~~~~~~~~~~~~~^^^^~'  the  sireatns;  phenomena  every  where  visible,  where  the 

MISSISSIPPI  River.  This  immense  stream,  form-  nature  of  the  country  will  admit  accurate  observation, 

ing  a  river  of  the  first  order,  deserves  particular  notice  The  coal  strata  near  Pittsburg  arc  in  every  place  found 

in  an  elementary  work.    Under  the  general  term  Miv  about  340  feet  above  low  water  level  in  tbe  rivers  of  that 

aissippi,  we  inclode  not  oolf  that  river  properly  so  cail>  vicinity. 

«d,  bat  erenr  aeeondary,  or  confiuent  bod;  of  water  Etabracing  the  whole  Ohio  valley  in  one  perspective, 

which  enter*  into,  or  contributes  to  augmentthe  maas  of  It  is  Ibnnd  ditided  Into  two  very  unequal  portions  by  that 

the  main  recipient.*  river;  leaving  130,000  square  miles  to  the  south-cast. 

Following  thia  plan,  the  basin  of  the  Mississippi  may  and  80,000  on  the  north-west.    The  Ohio,  formint;  a 

be  naturally  divided  into  four  grand  sections;  6rst,  ad-  common  recipient  for  the  water  of  the  minor  streams  of 

vaoeiog  from  east  to  west,  the  valley  of  Ohio  and  it*  both  slopes,  flows  in  a  very  deep  ravine,  S.  64°  W.,  478 

tributary  waters ;  that  of  Misalsaippl  and  it*  branches ;  geographical,  or  548  miles  in  a  direct  line  from  Pittip 

that  «F  Mtaaoori  and  it*  braiwhe*}  and  that  of  tbe  lower  bvtg  to  the  junction  of  thi*  river  with  the  Mississippi. 

Mistissippi,  below  the  mouth  of  Mhseari.   Of  theae  The  entire  length  of  Ol^  by  its  meanders,  is  by  actual 

sections  in  order.  admeaaurement  948  miles. 

Ohio  vaUey.—Th'n  very  important  region  embraces  The  peculiar  features  of  this  river,  and  its  immediate 
ebout  300,000  square  miles  of  area,  equal  to  138,000,000  banks,  have  led  to  most  of  the  gross  misrepresentations 
of  United  States  acres.  Its  greatest  length  is  f  rom  the  respcctieg  the  valley  in  general.  Tbe  low  water  aniw 
noctb'«a*t  eenrces  of  the  Allegany  river  to  the  bead  of  1n»  of  tM  Monongahehi  at  BrosmsTille,  hea  been  finind 
Bear  creek,  a  branch  «f  Tcnneaaee  tifer,  750  mllea.  Ita  lo  aiMVlIt  to  850  feet  above  high  tide  in  the  Chesapeake 
greatest  breadth,  ftom  the  eonreea  ef  the  French  Broad,  bey.  Estimatinf*  the  fall  in  the  Monongahela  to  be  30 
to  those  of  the  Wabash  river,  50'"'  mites.  In  point  of  cti-  feet  froir  the  b  ..  >iTs;h  of  Brownsville  to  the  city  of  Pitts- 
mate,  it  extends  from  N .  Lai.  34'' to  42*  SO^,  or  through  burgh,  would  produce  830  feet  as  the  elevation  of  tbe 
seven  and  half  degreea  of  latitude,  affording  a  veiy  COD-  latter  place  above  the  Atlantic  Ocean.  The  apex  of  the 
aideraUe  diffierence  of  seasoos  and  temperatnre.  hill*  in  the  vicinitjr  of  Pituburg^  we  within  %  amall  fiac- 
It  haa  been  long  the  opinion  of  the  author  of  thia  Mil-  tioo  of  460  feet  above  tbe  low  water  Wni  of  the  MonoB> 
cle,  an  opinion  formed  from  tbe  fruits  of  many  years  ob-  gahela,  Allegany,  and  Ohio  rivers.  By  these  element* 
servation,  that  the  Ohio  rej^ton  once  formed  an  immense  we  have  440  added  to  830,  or  1390  feet  as  the  extreme 
inclined  plane;  and  that  the  beds  of  nil  the  rivers  have  elevation  of  the  hills  near  Pittsburg  above  the  Atlaniic 
been  formed  by  abraaiou  of  water.  This  theory  is  sup-  tides.  We  may,  therefore,  if  tbe  correctness  of  our  pre- 
sorted by  Mr.  A.  Bourne,  author  of  a  large  and  valu-  vious  theory  is  admitted,  suppose,  that  the  latter  eleva- 
•bin  nop  of  Uie  aieis  of  Ohio.  Tbe  fbUowing  is  a  qoo-  tion  was  that  of  this  pert  of  theoriginal  plain  from  which 
Mden fiiom a  menneevipt  letter  from  that  gentlemanon  tbe  vnllef  has  been  fermed.  This  eleniian evidently 

the  subject.    "  The  hills  are  generally  fouiHl  nesr  'he  declined  tovrards 'he  now  OMMttll  nf  the Ohio^  Ictvlog  n 

rivers  or  large  creeks,  and  parallel  to  themoneacn  sI  Il  ;  descent  for  \l  c  vau  rs. 

•  Geogn^hical  precision  on  the  subject  of  river--,  s  i^mch  enhanced  hy  the  ;-,r  i  t  tin  (r^-iDS  hr.<,ni  nr  i  valiey.  Basis,  denotes  tbe 

entire  space  drained  by  any  river  i  u  InUl  the  fpaci  v.  .it  c  n  li  by  a  secoi  nin;;,  «r  i.i.rl.rcn'.  t'ULim  ih  i!vnonrmated  a  valley  i  thus  in 
die  artick  bcibre  us,  ve  have  used  the  term  iMsin,  for  lUc  entiM  refion  from  m  li  idi  flows  the  mass  of  water  cootiibiitiag  to  Cbrd  the 
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The  actual  elevktioD  of  the  present  surface  of  the 
country  adjacent  to  the  ^rcat  ccntial  junction  of  the 
Mississippi,  with  iis  conUucnis,  i»  not  detcrtnined  with 
the  •ante  precision  with  that  «f  PiU«btirp ;  but,  from  the 
length  of  the  Mississippi  below  ihc  mouih  of  Ohio,  a 
near  approkimatioa  maj  be  obtained.  I:  torn  the  inovih 
of  Ohio  to  thM  vt  the  MbiiMippi,  the  diaiance  is  vitUn 
a  small  fraciion  of  1 100  miles,  whicli,  at  31  inches  to  the 
mile  yields  3850  inches,  or  320.8  feet,  as  the  entire  de- 
pression ol  the  Mis'-isHippt  tvrtTf  front  the  meiithof 
Ohio  to  the  Gulf  of  Mexico. 

The  fall  in  the  Ohio  river  exceeds  that  of  the  Miasia- 
sippi,  and  has  been  ealinwted  at  about  5  inches  to  the 
mite,  consequently,  if  wenaliiply  948  miles,  the  entire 
Ii  h,  Vi  of  Ohio,  by  5,  we  have  4740  inches,  or  395<feet, 
as  the  amount  of  descent  in  that  stream;  and,  addini^ 
395  to  320.8  feet,  we  find  715.8  feet  as  the  declivity  of 
the  waters  from  the  conOueoce  of  the  Moooogahels  and 
AIleRsny  rivers  st  the  citjr  of  Pittsbnrfv  to  the  GttlT  ol 
Mexico. 

A  very  remarkable  difference  is  perceptible  between 
the  difftrcnt  elevations  of  Pittsburg  above  the  Chesa* 
pcakc  Bay  and  Gulf  of  Mexico,  amounting  to  more  than 
125  feet,  ia  favour  of  the  former  sheet  of  water.  Tliia 
•ppsreot  phenooieiiao  is  explicable  on  the  simplest 
Iswsefhyaroetttks.  The  Golf  stream  flows  from  the 
Gulf  of  Mexico  towards  that  part  of  the  Atlantic  Ocean 
adjacent  to  the  Chesapeake  Bay,  demonstrating  that  a 
difrcrcnce  of  level  rmist  exist  between  ilie  extremes, 
suRicicntly  great  toadmii  ucuircn  uf  considerable  velo- 
city. That  velocity  has  never  been  very  accutateiy  de- 
termined i  but)  if  we  allow  odItJ  i  inch  per  mile*  vcwld 
yield  in  900  miles  I  IS)  feet  That  the  actual  Ml  from 
Florida  channel  to  the  mouth  of  the  Chesapeake  Bay, 
considerably  exceeds  100  feet,  there  can  be  no  rational 
doubt,  when  the  aeceeaary  geognphical  phenomene  ere 
duly  examined. 

We  may,  from  the  data  giveni  consider  the  valley  of 
Ohio  composed  of  sn  inclined  pleaet  chequered  by  the 
deep  channels  of  the  rivers^  hills,  and  entenaiTO  flats,  the 
whole  restinc  upon  a  base  cf  scccndary  formation.  In 
many  parts  of  this  intcrcsiint;  region,  as  in  the  state  of 
Kentucky,  the  beds  of  the  rivers  are  vast  chasiTis,  rather 
than  valleys,  in  the  true  acceptation  of  the  latter  term. 
The  two  opposing  slopes  exhibit  SMSe  very  curious  con- 
insts.  Though  conudcrably  most  estcnaivei  the  aouth- 
eistem  slope  has  no  eirtenslve  remains  off  the  enclcot 
plane;  the  north  \.(  -  ;r>  slope,  on  the  contrary,  con- 
tains immense  rettiams  ol  Uic  former  plane.  The  rivers 
which  enter  the  main  rcciijicnt  from  the  former,  rising 
io  or  near  the  north-wcbtcrn  ridge  of  the  Appalachian 
Mountains,  are  precipitous  from  their  sources,  flouinp;, 
ni already  obsertredt  in  very  deep  channels:  whilst  those 
streams  which  enter  from  the  nortb>westem  slope,  rise 
cui;  r  f  a  level  continuous  plain,  in  many  places  morass, 
as  m  part  of  the  states  of  Ohio  and  Indiana.  The  latter 
rivers  are  sluggish  towards  their  sources,  gaining  ▼elO' 
city  in  their  advance  towards  the  Ohio  river. 

The  secondary  rivera  of  the  sooth-easiem  slope,  are, 
the  Monongahcla,  Little  Kenhawa.  Great  Kenbawa, 
Sandy,  Licking,  Kentucky,  Greene,  Cumberland,  and 
Tennessee.  Those  fltiwin^;  from  tlic  north-wesi  i  1 1 1 
slope,  ore,  the  Allegany,  Beaver,  Muskingum,  HolW- 
hocking,  Sciota,  Miami,  and  Wabash.  Of  these  streams, 
ihe  Allegany  riies  in  Pennsylvania,  flows  into  New- Yorki 


and  winding  from  aorth-weel  to  west,  attd  sotith-west, 
again  enters  Pennsffvanfa,  fbrmtn?  the  north  •  westerly 

or  rather  northern  consiitnen  oi  Ohio.  No  hrancli  of 
the  Allefrany  fiows  from  the  high  table  land  ;  the  rcgioa 
it  waters  is  in  some  parts  mountainoun,  and  every  wheiv 
hilly  i  the  souroea  of  the  Allegany  flow,  however*  from 
the  iiighest  poiM  ef  the  valley  of  Ohio.  Advancing 
westward  from  the  region  watered  by  the  Allt  gany,  the 
sources  of  the  Beaver  exhibit  the  commencement  of  the 
great  central  plain,  which  separat'-s  t  i  q  -i  cn:  basins 
of  the  Mississippi  and  St.  I^awrence.  1  ins  plain  stretches 
westward,  and,  widening  in  extent  through  the  slates  of 
Ohioi  ladisMi  and  Illinois,  reachea  the  Minisaippi  river. 
In  its  aatarai  state,  the  vsHey  of  Ohio  was,  in  the  great- 
est part  of  its  extent,  covered  by  a  dense  forest:  but  the 
central  plain  presented  a  very  remarkable  exception. 
As  far  east  as  the  sources  of  -Muskincrum,  commenced 
open  savannahs,  covered  with  grass,  and  devoid  of  tim« 
ber.  Similar  to  the  plain  itself,  thoee  savannahs  expand- 
ed to  the  westward,  and  on  the  waters  of  Illinois  river 
opened  intoimmensa  natural  meadows,  generally  known 
under  the  denomination  of  prairies  * 

We  have  dwell  with  more  minuteness  on  this  central 
plain  than  we  would  otherwise  have  done,  from  a  coa- 
viction  that  it  aifords  phenomena  highly  lUustrMiva 
of  the  peculiar  structure  of  that  part  of  Kerth  ArBe> 
ties.  It  has  been  shown  in  this  article,  that  the  surface 
of  Ohio,  at  the  city  of  Pittsburg,  was  830  feet  above  the 
nearest  tide  water  of  the  Atlantic  Ocean,  and  715.8  feet 
above  the  surface  of  the  mi\f  of  Mexico.  Lake  Erie  has 
been  found,  by  actual  and  careful  admeasurement, SCSfiSQl 
above  the  tide  water  of  the  Hudson  at  Albany ;  conie- 
qvemly,  the  Ohio  at  Pittsburg  is  96s  feet  above  thesur^ 
face  of  Lake  Erie;  the  intermediate  distance,  in  a  direct 
line,  105  miles.  Therefore,  if  a  channel  was  open  from 
the  Ohio  river  at  Pittsburg  to  Lake  Krie,  as  deep  as  the 
bottom  of  the  river,  and  sloping  towards  the  iakc  by 
gradual  decent  to  its  surface,  the  waters  of  Allegany 
and  Mooongahela  would,  in  place  of  flowing  down  Ohio, 
rush  imo  Lake  Erie  with  the  enermoue  veloetiy  sristng 
from  a  fall  of  265  feet  in  105  miles;  or  upwards  of  2* 
feet  per  mile.  When  these  mathematically  established 
facts  arc  conlresu  il  \wt:i  the  circumstance,  that  the  ex- 
treme north-western  waters  of  Allegany,  those  of  Lake 
Chataugbque,  rise  within  three  miles  from  Lake  EtiCf 
the  singular  but  real  ceoatructioo  of  the  couMiy  becoDMW 
apparent.  Kolhiiig  but  aetnat  measurement  eeuM temler 
credible,  that  Pittsburg,  siii  -'c  1  nt  the  confluence  of 
two  streams,  each  of  which,  kUowing  their  meanders, 
have  flown  above  200  miles  ;  and  one  of  which,  [  Allec^a- 
iiy,)  having  part  of  its  source  so  near  the  very  margin  of 
Lake  Erie ;  and  yet,  that  the  city  of  Pittsburg abOttUi  be 
elevated  36s  fleet  above  the  aariiDUM  of  the  lake. 

Bat  by  lar  the  most  reenerliable  fimture  of  the  OMo 

valley  is,  that  its  real  slope  lar-,  r,:)t  correspond  to  the 
courses  ol  Us  rivers.  Itisafacuiuw  well  known,  that  load- 
ed boats  at  high  water  can  pass  from  Lake  Michigan  into 
Illinois  river,  and  vice  versa.  We  have  seen  that  Lake 
I.I  ic  was  565  feet  above  the  level  of  the  Atlantic  lidea. 
The  elevation  of  LakeMichigaa  above  Lake  Erie  can- 
not, from  the  ahortness  and  gentle  currents  of  Detroit 
river,  St.  Clair  rivrr,  and  tlie  straits  of  MichilimacI  ir:  i^. , 
exceed  35  feet.  \Vc  may  therefore  assume  6oo  lect  as 
the  level  of  Lake  Michigan.  Thi«  would  correspond 
veiy  nearly  with  that  of  the  Ohio  rivcri  between  the 


*  Fiairie  la  a  French  nooa,  lUenlly  translated  owadow. 
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.  mouths  of  Miami  and  Kentucky  riven.  IttaoM  river  we 

will  see,  presents  much  mere  -lie  .<^\>sct  of  a  canal  than 
that  of  a  river,  whilst  the  central  table  land  we  have  re- 
viewed, is  so  elevated,  as  to  produce  water-courses, 
vhose  descent  is  rapid*  and  tlieae  flowing  into  Lake  Erie 
jM  precipitated  owr  iilbbtfiire  reaching  their  reeipiafM. 
'During  the  continuance  of  spring  fluods,  loaded  boats  of 
(;|  large  tonnage  may  be  navigated  from  the  rapids  of  Ohio, 
by  that  river,  the  Mi&bissippi  and  Illinois  rivers,  end 
^through  the  Canadian  sea  to  the  catamct  ot  Niagara, 
/vitlMttt  meeting  a  ungia  r^iid;  whilst  the  direct  line 
;  .WweeD  tbm  extraBca  of  thi*  navigatiaiit  would  ptM 
:  over  an  elevated  ridge.  Whm  due  atteMwo  is  paid  to 

the  rcil  plicnoiTiCnn  uf  tV.c  ronnecttv!  bn«;in=.  of  Missis- 
sippi aiiO       Lawrence,  iliu  ii  uc  i-austs  ut  lii-  jjifuii  c  j". 
anomaii<js  wc  have  noticed  ave  developtil.    Ii  iS  u\   i,*  r 
.  rendered  aj^parcut,  that  the  true  dope  oi  the  Uhio  vuilcy 
^^B.Kirl|r  at  right  angles  to  the  range  of  the  Appalachian 
.  ''4ip}9ipiKii|Qi»vlii)4  AbMt  Ua  Weal  liae  of  depireaaiaa»  is  the 
cbannelflof  the  fUlnoiia  aod  Mlastaaippi  rivers. 
'      Soil,  elimal,",  'Vid  firoductiong. — Tlic  &oi!  of  this  in  - 
teresting scctkuu  ol  the  earth,  is  by  no  means  so  unifoi  iu 
as  is  generally  buppused,  tliuugh  taken  as  a  whole,  may 
be  cutibitlered  fertile.     The  alluvial  bottoms  of  the 
streams,  great  atid  &mall,  are  generaUf  a  deep  loam,  es- 
iiberantly  productive.    This  rich  vegetable  canh*  to 
'many  places  reaches  the  apex  of  the  highest  hills.  Those 
hills  present,  however,  great  variety  of  ?  j;t;  ui  .va,:, 
clothed  with  limber,  though  often  precipitous,  rocky, 
and  s'.criU'.    The  extreme  south-eastern  part,  from  the 
aoutces  of  AUogfJoy  to  tiw  wmui  aoailian  part  «f  tlM 
valtof  in  the  alaia  of  AkbaaMt  preacMa  a  meootaiBots 
or  very  broken  hilly  tract  of  country,  upwards  of  700 
miles  in  length,  with  a  mean  width  of  about  100.  The 
soil  is  on  tliis  region  extremely  varsoL  .mil  as  it  contains 
at  its  extremities  nearly  the  greatest  contrast  of  latitude 
tlw  fallcj  of  which  ii  forms  a  part,  the  vegetable  pro 
4ttciiaMj  iwtwal  and  artifidai*  aro  hoire  also  aaost  varied. 
V enr  few  timber  traoa,  known  on  this  imntkiant  botwoea 
N.  Lat.  34  and  43  degrees,  but  which  are  here  found. 
The  moit  proiiiiiient  and  valuable  species  of  which,  are 
ten  or  tVfclvc  species  of  oak  ;  hemlock,  pine,  the  Lirio- 
(lendron  tulipifcra;  five  or  six  species  of  hickory  and 
jWalltttt;  throe  apaoies  of  maple,  one  of  which,  the  Acer 
MccbariDuohit  aaaonnt  ibo  neat  singular  aod  vahiable 
trees  known  on  this  globe ;  three  or  four  epocica  of  ash, 
vitli  „ii  iDimcr.ic  variety  of  useful  trees  and  shrubs  not 
cnuuiciauU.     i'ije  Floia  is  aiso  iiighty  varied  and  ele> 
gaiit.   Medicinal  plamta abound*  S|iriaf  valor ia abon- 
(]ai>t  and  excellent. 

Of  naturalized  plants,  treeSi  and  abrabo»  tho  number 
and  variety  preclude  a  comptottapocification.  Extend- 
ing  through  eight  degreea  dF  latitttdc,  and  presenting 
con>>i<icr.ibli:  diflerence  of  level,  tbc  climates  admit  the 
cuUivaiiuti  uf  plauts  whose  powers  of  resisting  (he  in- 
pleiDcncics,  or  of  profiting  by  the  changes  of  seasons, 
jpre  very  diflerem.  The  coroal  gramin»—wbeat|  rfCi 
ioata,  barley,  and  Indian  com  or  maize,  la  avery  where 
cultivated.  Meadow  grasses  flourish  best  in  an  advnrre 
to  the  north.  In  the  southern  part,  even  where  exten- 
sive st-ttleineins  have  been  made,  meadows  arc  rare  ; 
but.  lo^wds  the  northward,  form  a  large  part  of  rural 
CcanoODf.  This  observation,  though  in  a  more  limited 
extent*  may  bo  applied  to  orchards,  and  evoa  garden*. 
Where  tho  crofw  beoome  very  valuable,  horrtenitare  la 
every  v.hcrr  ntL^Icc'fr!,  as  are  orchards,  except  in  the 
vicinity  ol  ciucs  or  large  towns.  In  the  region  before 
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as,  behmr  If.  Lit  9iP  Itft  oolton  eomnoDcot  to  he  cnlti- 
vated  as  a  valuable  crop.  Some  culture  of  this  vege- 
table extends  north  of  the  assumed  limit,  but  rather  for 
domestic  use  than  as  an  article  of  commerce.  The 
quaotity  and  quality  of  this  vegetable  is  enhaitced,  aoii 
and  espoottfo  beini;  oqoal,  in  a  very  i»ear  ratio«  with 
advance  to  the  sotttll.  As  we  will  have  more  occasion 
to  dilate  on  this  TOgotable  la  the  sequel  of  thii  article,  it 
would  be  irroknnl  to  touch  farthor  on  tho  aubjoct  In 
this  place. 

The  orchard  trees  generally  cultivated  in  the  region 
iwfare  lis,  aro  tho  apple,  poor,  peach,  plam,  nectarine, 
kc. 

The  mineral  treasures  of  this  region  comprint  a  h'-ge 
of  its  most  valuable  productions.  Iron,  salt,  and 
tnitieral  coal,  are  the  mobt  valuable  and  abundant.  Iron 
ure  is  found  in  almost  every  section  <^  this  extensive  line. 
The  immense  masses  of  mineral  coal  are  very  extensive: 
liioo*  near  Pituburg  are  onl j  tho  moot  abowMnt  and  boot 
known.  It  Is  amongat  the  moat  remarkable  features  in 
the  natural  history  of  the  United  States,  (hat  from  Oiioii- 
dago  in  the  slate  of  New-York,  to  the  souili-«'cst 
angle  oi  Viiginia,  the  earth  appears  in  every  place,  at  a 
certain  depth,  to  aflPord  water  saturated  with  muriate  of 
tpdoy  (comOKN)  salt.)  This  indispensable  niiiKral  it 
firand  where,  if  wanting,  it  could  not  bo  obtained  without 
very  great  expense.  Salt  is  now  made  at  Obondago  In 
New-York,  Conemjiigh  in  Pennsylvania,  and  on  the 
Keohawa  and  other  places  in  Virginia  aii  in  the  same 
range. 

The  Ohio  river  bonitds  the  tract  we  have  reviewed  as 
tKt  soQtJnrard  as  the  nunitb  of  the  Great  Seody .  Here 

the  former  turns  almost  at  right  angles,  and  pursuing  a 
course  something  north  of  west  to  the  mouth  of  the  Great 
Miami,  again  inflects  about  south  west  by  west  to  its 
iunction  with  the  Mississippi.    This  wide  curve,  in  con- 

J unction  irilh  apart  of  the  Mississippi,  bounds  the  great 
imestooo  expanse  of  Kentucky  and  West  Tcnnemoe. 
TMs  latter  region,  though  adjoining  the  former,  presents 
features  essentially  rtifTerent.  The  base  of  the  Kentucky 
section  appears  to  be  in  great  part  flcetz  or  secondary 
limestone,  the  face  of  the  earth  becomes  more  monoton- 
ou« ;  the  rivers  flow  in  many  places  in  chasms,  walled 
on  both  banks  bf  precipices  of  limestone.  Fresh  water 
in  many  place*  scarce.  Minerala  rare,  if  limoBtone  is 
excepted.  In  point  ofelittiato  and  vegetable  prodaedon,no 
very  material  dllTcrence  appears  between  the  contiguous 
parts  of  the  two  sections  under  review,  except  that  which 
arist  s  from  soil.  In  point  of  extent  and  fertility,  the  soil 
ot  Kentucky  and  West  Tennessee  is  generally  produc* 
tive,  and  in  a  variety  of  ^aces  highly  ferUle,  Vogeta- 
bles,  either  indigenous  or  exotic,  are  very  nearly,  on 
both  sections,  on  a  similar  line  of  latitude,  and  of  equal 
exposure  and  elev  itl  n.  From  a  lower  'urface,  cotton, 
and  other  tender  vegetables,  are  cultivated  farther  north, 
near  the  Ohio,  than  towards  the  north-western  ridges  of 
the  Appalachian  motuitains.  The  climate  of  both  will 
bo  more  amply  noticed  in  the  sequel  of  ttds  article. 

Respecting  the  north-vctrr.  section  of  the  Ohio  vnllcy, 
a  few  observations  will  iufin  c,  after  what  has  preceded 
I  ■  [u  cting  that  of  t  vc  it  i  cast,  and  on  the  review  of 
the  whole  valley  in  general.  Similar  latitudes  present  in 
great  part  similar  climatic  phenomena  and  vogMable  pro- 
ducta.  From  tho  pamliar  structure  of  the  rnvrth-western 
section  already  delineated,  it  must  be  evident  that  mineral 
products  are  rare;  and  such  is  the  fact.  Iron  ore  is 
found,  though  not  abundantly,  in  the  noith-weat  pari  of 
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FMinsflranU,  and  north-ctit  part  of  Ohio.  Mineral  coal 
•boonds  along  the  Ohio,  and  on  some  o; her  streams,  as 
far  down  the  valley  as  Cii  ciniuii,  atid  mi^hi,  it  is  pro- 
bable, be  obtained  in  other  place*,  if  the  earth  was  per- 
forated to  aofirieni  dcptb.  ladicaliona  of  muriate  of 
Bod^,  and  som«  trifling  fragnMM*  of  sulplwte  of  boMt 
(Gypsum.)  have  been  ditcuTered,  but  neither  to  any  cofi- 

sidtldblc  txunt.  In  the  far  ^rt-.itcr  piirf,  ti'jwfvcr,  of 
this  srciiuii  of  the  Ohio  vjllcy,  lew  or  no  iijUir-uiuni  ul 
miiicrals  appcMr.  The  fl^itncss  aiid  peculiar  slruf  iure  uf 
tbe  t«o«thirda  of  Ibc  auicaof  Ohio,  Indiana,  and  Illinois, 
preclude  tbe  esporare  of  mineral  bodies,  if  such  exiated. 
It  has  been  by  the  action  of  water  in  wcariae  deepcbM- 
nels  in  the  earth's  surface,  that  mineral  bediet  have,  to 
most  cases,  been  expo'scJ  to  iunii  tn  view  and  use. 

In  point  of  soil,  climau-,  aitd  vei^etablc  production,  the 
aouth-western  section  of  the  Ohio  valley  has  been  too 
Itigbly  coloured,  though  favourable  in  many  respects  to 
human  reaidenee.  Tfie  nngeoF  eoontrjr  within  one  hun- 
dred miles  of  the  Ohio  river  being  broken  into  hill  and 
dale,  ^uod  wholesome  water  is  abundant,  but  receding  to 
the  central  table  land,  is  in  many  places  wanting.  In 
nioat  easential  circumstances,  as  respects  natural  phe- 
nomena end  banan  economy,  strong  analogies  exist 
iMiwem  the  cootiguotu  parts  of  tbe  two  great  sccUooa 
of  Ohio  ▼ailcf,  whiht  thdr  extremes  present  a  total 
contrast.  It  would  be  mere  repetition  to  dilate  further, 
iftcr  what  has  been  given  on  this  subject  ;  the  foregoing 
'.  b'lcrv.ttion  «\,s  made  in  urAcr  to  draw  the  ri-adcr's  at- 
tention to  features  so  strongly  traced,  and  illustrative 
of  th«  tnbjcct  oo  which  we  are  treating.  It  has  been 
too  generally  prevalent  with  authors,  as  well  as  tnvel« 
lers,  to  reapreaent  the  Ohio  vallejr  as  a  monotonous  sur- 
iace,  uniform  in  aspect,  climate,  and  fcriilit)-  ;  whilst,  in 
all  these  respects,  perhaps  nu  ecjuul  region  of  the  earth 
jj:  cst  iits,  ill  all  these  points,  more  marked  or  more  ab- 
rupt contrasts,  if  some  very  mountainous  tracts  are  ex- 
cepted. 

yiaOey  of  the  AOnUtffifil  Pre^^Before  entering 
upon  the  physical  aurvey  of  the  particular  valley  of  the 
Mississippi,  above  itsiunctiun  with  Mis-iouri,  it  is  neces- 
sary to  take  a  view  of  the  entire  stream  which  now  de- 
signates the  whole  basin. 

In  our  defective  state  of  information,  it  is  impracticable 
to  determine  which  Is  the  moat  remote  branch  of  the 
Mississippi,  nor  is  it  perhaps  an  object  of  much  conse- 
quence. The  latitude  and  longitude  of  its  source  are  also 
undefined.  Auliioritics  on  that  subject  differ  so  much, 
that  no  great  confidence  is  due  to  any.  It  is  probable, 
that-fifce  other  rivers,  no  real  certainty  of  tbe  main 
source  or  latitude  is  attainable  without  eatraordiMr* 
pains  and  ahill.  We  may,  however,  aasome  N.  Lat.  48*, 
and  W.  Long,  from  Washington  city  18°,  as  the  source 
of  that  jjrtat  tivcr.  Its  general  course  is  about  south- 
west 300  miles,  to  tlic  rnomh  of  the  Corbcati,  which 
comes  in  from  the  right.  Htiow  the  Covbeau.  the  Mis- 
sissippi assumes  a  south-eastern  course  of  300  miles  to 
St.  Anthony's  Falla,  at  the  foot  of  which  it  receives  tho 
St.  Peter's,  a  Isrge  tributary  atream  from  the  north-west. 
Below  the  moi^th  of  St.  Ptici's,  the  Mississippi  con- 
tinues south-east  80  miles,  and  in  that  distance  receives 
from  the  left  the  St.  Croix,  Chippeway,  and  Black  rivers. 
Between  the  two  former  occurs  Lake  Pepin,  a  mere 
dilatation  of  the  tiver.  After  receiving  Blaek  river,  the 
Mississippi  curves  more  to  the  south,  and  80  miles  below 
the  Ibmter,  receives  from  the  left  a  large  branch,  the 
OuiicoiiHQ.  Theocn  af^  ttuiiins  to  lovtli^cist  100 


miles,  is  joined  by  Rock  river,  a  atream  of  considerable 
size,  flowing  from  north-east  to  south-west,  and  rising 
near  Lake  Michigati  Below  Rotk  river,  the  Missis- 
sippi turns  to  a  little  west  of  south,  100  miles,  to  its 
jonctian  with  the  Lemoine  river,  a  very  considerable 
tribalarr  stream  firom  the  north-weat.  One  hundred  atwt 
twenty  miles,  in  a  south-eastern  course,  below  the  l,e> 
moine,  tlie  Illinois  unites  with  the  Mississippi,  and  15 
miles  lowci,  the  latter  and  Missouri  form  their  juticiion. 
The  entire  length  ol  the  Miisi3-,ippi  uljo^e  the  mouth  of 
Missouri,  is  by  comparative  estimates,  993  miles.  The 
country  drained  by  this  river  is  generally  rather  level 
than  hiUf ,  much  of  iu  surface  prairie.  £xcepi  towartb 
its  source,  no  lakea  of  any  considerable  consequence  are 
found  on  any  of  its  confluents.  Its  watt-r  h  tolc  rdbly 
limpid,  and  its  current  i;eiitle.  TlioUkfh,  from  accidental 
circumstances,  the  Mis:>issippi  has  gained  the  pre-nml* 
nence  in  giving  name  to  the  gcneial  recipient,  it  is,  on> 
verthelessy  a  mere  branch,  and  by  no  means  the  prin* 
cipal  on^  of  Missouri.  Below  their  junction,  the  united 
stream  flows  198  miles  south-east,  where  it  receives  an 
immense  accession  of  water  through  the  channel  of 
Ohio;  below  which,  the  congregated  mass  turns  a  little 
west  of  south,  and  nowt  in  that  direction  316  miles,  r9> 
ccives  the  White  river,  and  14  miles  lower  the  Arknn* 
saw ;  both  from  the  right.  The  Taaoo  enten  from  the 
left,  187  miles  below  the  mouth  of  .\rkan5aw  ;  and  211 
miles  below  the  mouth  of  Yazoo,  the  .Mississippi  re- 
ceives its  last  tributary  stream  ul  constnntn;  l,  Red 
river,  from  the  right.  Two  miles  below  Red  river,  tbe 
Atchafalajn  flows  out  to  the  south.  From  the  HMNlth  of 
Arfcanaaw  to  the  efflux  of  Atchafalaf%  the  ^nanl 
course  of  tbe  Mississippi  is  nearly  from  north  to  south. 
Rt  low  the  former,  the  latter  assumes  a  south-east  conrsib 
w  hi(  li  it  pursues  347  miles,  to  its  final  exit  into  the  Gulf 
of  Mexico.  The  entire  length  of  the  Mississippi,  below 
the  mouth  of  Missouri,  is  1373  miles,  by  the  windinpjsf 
the  stream.  If  ooe-third  is  added  to  its  companlivi 
length  above  Miasouri^  Csr  itt  particular  meanders,  the 
result  will  give  %SiT  Bdlea,wUcli  addM  to  isra,  yields 
3500  miles,  as  the  entire  length  of  the  MlasisaipfAi  fal- 
lowing the  bends. 

Like  all  rivers  of  great  length,  the  Mississippi  is 
subject  to  an  annual  rise  and  fall.  The  periods  of  thane 
floods  are  tolerably  regular,  but  the  quantity  and  eleve> 
tion  of  the  water  diSera  continually,  and  often  to  many 
feet  in  two  succeeding  seasons.  The  river  commences 
its  swell  generally  in  March,  or  the  beginnini;  of  April. 
The  increaae  of  the  water,  at  Hrst  rapid,  gradually  be* 
comes  mora  llowi  itnlUthe  supply  beginning  to  exhaustt 
the  volume  comoicnGeB  hs  fall  or  decrease,  whichtjat 
Natehet,  Is  in  a  long  series  of  years,  from  the  1 5th  to 
the  20ih  of  June,  and,  at  New  Orleans,  in  the  first  wreck 
of  July.  There  is,  however,  in  most  years,  a  lesser  and 
eai  lici  Hood,  which  varies  in  time,  much  more  ihm  that 
of  the  spring  and  summer.  In  October,  November,  or 
December,  this  lesser  flood  intervenes  genCimlly,  in  the 
Isst  days  of  Oecember,  and  first  of  January.  This  Icaear 
flood  seldom  rises  so  high  ss  to  overflow  the  banks,  and 

it  has  been  observed,  that  when  the  earlier  flood  is  more 
than  commonly  high,  that  the  later  Hood  is  in  proportion, 
lower  than  common.  The  efflux  of  Plaquemine,  is  the 
common  scale  in  the  Delta  of  the  oMess  and  period  df 
iioth  floods  {  wliicb  anidesse. 

The  velocity  of  the  current  of  the  Mississippi  has  been 
greatly  mistaken.  Taking  the  motion  of  its  swells,  the 
only  safe  criteiioniU  is  found  that,  below  Ohtoiy  the  en- 
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tire  mass  does  not  move  as  much  as  one  mile  per  hour. 
TiM  line  of  upper  corrcDt  moves  more  rapidly  than  the 
iim«»tittt  even  the  (brmer  does  not  move  by  any  means 
with  the  rapidity  usually  supposed.  Tbis  subject  will 
be  more  amply  explained  under  tb6  heed  of  Kvertf 
trhicli  cc. 

The  depth  of  water  in  the  Mississippi  varies  of  course 
■wiih  the  increase  and  decrease  of  its  floods,  but  this  dif- 
ference of  elevatioa  i«  more  perceptible  ebovei  than  in 
tbe  Deha.   At  Natches  h  b  from  90  to  40  feet,  at  Im- 

fourchc  about  23  feet,  and  at  New  Orleans  about  9  feet. 
There  is  usually  about  12  feet  water  on  the  bars  of  the 
North-cast  and  South-west  Passes.  In  the  South  and 
Weat  Passes  9  feet,  and  in  those  of  the  North  and  Pa&s 
j|  la  Lontre  8  feet.  Above  the  passes,  the  river  deepens 
to  upwards  of  100  feet.  At  New  Orlcana  it  ia  upwards 
of  lao,  and  at  the  Lafourche  153  feet  at  high  water. 
There  is  no  place  hcl ov-  the  mouth  of  Ohi0|  where  the 
channel  is  ever  Icbs  than  iS  feet  in  depth. 

Vailey  <jf  the  Mittiitifitii  ftroficr  ;  above  the  mouth  of 
Jlfil««ott7l— Id  point  of  area,  the  valley  of  the  Mississippi 
proper  is  not  to  extensive  as  that  of  Ohio,  tbe  former 
only  extending  over  a  surface  of  180,000  square  miles. 
Its  greatest  length  is  from  the  sources  of  the  Mississippi 
river  to  the  janction  of  that  stream  wilh  the  Missouvi. 
650  miles,  and  its  greatest  breadth  from  the  sources  oi 
the  Ouisconsin  to  those  of  Ltmoine  river,  350  miles. 

Before  proceeding  farthert  however,  with  the  descrip- 
tive geographical  dstaiif  It  msj  not  be  considered  irrele- 
vant, to  review  one  of  tboee  gieat  natural  features  of 
North  America ;  withont  attention  to  which,  no  correct 
conception  of  its  peculiar  topography  can  bo  obTiiTicr*. 
This  feature  is  the  great  natural  meadows,  known  by 
the  name  of  Prairie.  In  a  state  of  nature,  with  but  very 
partial  esceptions,  a  denae  forest  covered  all  those  parts 
of  the  continent  of  North  America  cwitained  in  the  At- 
lantic <.1opc-,  the  lower  part  of  tlie  basin  of  St.  Law- 
rence,  below  the  head  of  Lake  Erie,  and  two-thirds  of 
tlml  l)asin  to  its  extreme  north-western  point;  north  of 
the  St.  Lawrence  basin  to  the  55th  degree  of  N  Lat. ; 
four-fifths  of  the  valley  of  Ohio ;  ihc  residue  of  tlic  con- 
tinent cast  of  the  Mississippi  river  to  tbe  Gulf  of 
Mexico;  and  west  of  that  stream  from  SO  to  100  miles. 
This  enormous  forest,  one  of  tbe  largest  on  tbe  globe, 
reni.tii;3  yet  nineteen  pans  in  twenty;— the  cfTorls  of 
tiian  ha\iii({  luaiU:  but  partial  inroads  on  cither  its  mass 
or  extent.  This  great  forest  is  bounded  on  its  western 
Ihnit  by  another  region  of  much  greater  area,  but  with  a 
werjr  different  character.  The  second  may  be  strictly  call* 
ed  the  grassy  section  of  tbe  continent  of  North  Amerlcat 
which,  from  all  that  is  correctly  knnwn,  stretches  from 
the  forest  region  iiidefiiii;cly  wtsiwdrc),  and  from  the 
Gulf  of  Mexico,  to  ilie  fjrthesl  Arctic  limits  of  the  con- 
tinent The  two  regions  are  not  divided  by  a  deiernti- 
Mte  limit.  In  passing  from  one  to  the  other,  the  fea- 
tures respectively  are  so  blended,  that  tbe  change  is  in 
most  places  imperceptible ;  though  in  some  instances 
extremely  n'j  ru  pr. 

In  gcntial,  uic  prairie  region  is  less  hilly,  mountain- 
ous, or  rocky,  than  that  of  ilie  ftji  est ;  but  exccpiiotis  in 
liolh  cases  arc  frequent.    Plains  of  great  extent  exist  in 


the  latter,  and  mountains  of  no  trifling  deration  and  ma«8 
chequer  the  former  section.  We  are  now  to  approach 
the  survey  of  regions  in  which  prairie  forms  no  small 
part  of  the  entire  surftce*  and  will  in  tbe  sequel  reach 
others,  where  those  seas  of  grass  extend  over  almost  tbe 
whole  superficies. 

The  extreme  northern  source  of  the  Mississippi, 
strange  as  it  may  appear,  continues  unknown.  In  Me- 
Uah's  map,  it  is  laid  down  at  Turtle  lake,  47"*  46'  N. 
liat.,  whilst  in  8chooierafi*s  Msp.  lately  published,  the 
sources  of  that  great  river  arc  extended  to  the  Lakes 
Labeish  and  Turtle,  both  extending  above  N.  Lat.  49°: 
a  discrepancy  between  these  iv«  u  authorities  of  course 
exists  of  !•  14'  of  Lat.  The  nature  of  the  country, 
indeed,  renders  precision  on  this  point  difficult,  wilhoM 
extreme  expense  of  labour  and  time.  We  will  assume 
N.  Let.  48*  as  die  source  of  this  greet  liver;  its  junc- 
tion with  Missouri  being  at  N.  Lat.  38"  55',  it  flows  con- 
sequently through  nine  degrees  of  l.ttitude,  within  a 
trifling  fraction.  The  length  of  the  Misbissippi  above 
the  mouth  of  Missouri,  is  still  less  accurately  known  than 
the  position  of  its  source,  every  authori;y  difTcrinjj  from 
each  ether  on  the  former  subject.  That  nearly  all  esti- 
mates of  its  length  are  overrated,  there  are  many  weighty 
reasons  to  believe.  Compared  with  the  Ohio,  on  most 
maps,  no  essential  difference  appears,  when  the  Allegany 
is  added  to  the  latter.  The  actual  length  of  the  Ohio, 
by  its  meanders,  we  have  shewn  to  be  948  miles,  that  of 
the  Allegany  is  about  350  ;  the  two  distances  united 
aaonnt  to  1 199,  say  ISOO  milea.  For  a  long  period,  the 
OMo  Itself  was  estimated  at  II 88 :  more  correct  infbrma* 
titm  correctc  1  the  ciror.  On  all  maps,  and  from  every 
information  v»c  liavc  seen,  the  sinuosities  of  the  Oliio 
arc  at  least  as  great  as  that  of  the  Mississippi;  we  ni  iV , 
therefore,  without  much  risk  of  material  error,  give  I J37 
miles  aa  the  maximum  length  of  the  latter  stream. 

The  confluent  rivers  of  the  Mississippi,  advancing 
from  its  source  along  its  right  bank,  are,  Leech  Lake 
river,  V^ermitlion,  Pine  river,  Riviere  de  ('  T;;.u, 
Elk,  Sac;,  and  Crow  rivers  :  these  enter  above  the  falls  of 
St.  Anthony ;  below  that  point  are,  S(.  Peter's,  Upper 
Jowa,  Turkey,  Little  Maquauquetois,  Galena,  Great 
Maquauquetois,  Lower  Iowa,  Lemoine,  and  a  few  other 
atreamsof  little  note  between  the  mouih  of  Lemoine  and 
that  of  Missouri.  From  the  left  the  Mississippi  receives, 
advancing  from  its  source,  Thomberry  river.  Round  Lake 
river.  Turtle  Portage  river,  Chevreui),  Prairie,  Trout, 
Sandy  Lake  river,  St.  Francis,  and  Rum  rivers.  These 
streams  enter  above  the  Falls  of  St.  Anthony.  Below  Uut 
point  are,  St.  Croix,  Chippeway,  Black,  Prrirle  le 
Crosse,  Oui  r-n^ii  ,  Sissinawa,  Riviere  su  Fevre,  Rock, 
Ilcndcrson'i,  and  the  Illinois.  These  streams  arc  given, 
in  most  part,  from  the  authority  of  Mr.  Schoolcraft,  and 
are  also  more  minutely  detailed,  from  the  circumstances 
that  the  valley  of  the  Mississippi  proper  is  yet  Imper- 
fecUy  koown»  of  great  importance  in  the  geography,  of 
the  tfidted  States,  and  that  the  source  of  intelligence  is 
recent  and  respectable. 

Mr.  Schoolcraft  estimates  the  elevation  of  the  sourcea 
of  the  Mississippi  at  ISSo  feet  above  the  Atlantic* 
From  comparison  with  our  own  calculations  respecting 


*  TaUii{[the  elevation  of  Lake  Eii^  as  determined  by  the  actual  survey  of  the  New  York  commiuioncrs,  for  a  bans,  we  find  the 
(OlAce  ef  Lake  Superior  to  be  641  liMt  above  the  Atlantic  Ocean.  From  the  head  of  this  lake,  following  up  the  St.  Louis  river  (o 
the  Savannah  Portage,  and  from  thence  i»cros»  the  dividing  ground,  tu  thtr  spot  where  we  first  strike  the  waters  of  the  Mitsissippi,  at 
the  head  of  the  west  savaiinsh,  ihc  sggregmtc  elevation,  at550feet.  1  tie  descent  of  this  stream  into  Sandy  Lake,  and  from  thence 
into  the  Mississippi  river.  rt'dticf-  this  estimate  by  the  sum  of  60  feet.  From  the  junction  of  Sandy  Lake  river,  to  the  principal 
source  of  tbe  Mis»i9»ii>pi  in  i.'a.'isina  Lake,  wc  attain  an  elevation  of  163  feet,  which,  superadded  to  the  former  estimates,  shews  the 
Niaismppi  river  to  originate  at  an  clerstion  of  1330  feet-i«SleMfn(^<  AteretfM  ^  l*c  Eaptdkun  umfar  Gawnwr  CQit,fitge  S6l. 
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the  descent  of  the  Ohio,  a  very  remarkable  coincidence 
appears,  though  founded  upon  totally  independent  data. 

The  valley  of  the  Bfiamappi,  Itough  contiguous  to 
fbat  of  Oliioi  mbifail*  m  aipod  •McaUalhr  difforcnt. 
The  aourem  of  the  latter  we  bare  fiMnd  iataing  from  an 
elevated,  mouiiijinoiiH,  Iiilly,  and  broken  country;  those 
of  liie  fwiner,  on  tite  coiurary,  flow  from  »n  imn)en»e 
marshy  plain,  in  t;reiit  pari  devoid  of  timber.  The 
l|,umble  elevation  of  the  region  from  which  the  sources 
of  the  Miiaiasippi  are  drawn,  accouMt  tor  the  adjacent 
nouMTf  Nimdning  in  its  primitive  state,  and  fully  corro- 
borate* the  eorrectneaa  of  the  theory  assumed  respecting 
the  valley  of  Ohio. 

One  of  the  first  observations  which  strikes  the  mind 
on  a  survey  of  this  extensive  tract,  is,  its  i^neral  mono- 
tony. No  chaina  of  mountains  of  note,  or  even  lofty  hilli 
■tie  to  vary  the  perepeetive.  Some  elevation*  there  are 
towardii  (he  soun  es  of  the  largest  confluents,  and  a  few 
solitary  hilli,  di^niiied,  for  want  of  contrast,  by  the  title 
of  muuu'.aiiis.  The  Misii-isippi  is  traversed  by  several 
falls,  such  as  those  of  Pecagania,  about  tnidway  be- 
twccn  Sandy  and  Winncpcc  lakes,  at  N.  Lat.  47°  3(/ ; 
the  Littlo  Falla.  at  N.  Lau  4i* ;  the  Big  Fatla,  below  the 
nooth  of  the  Sae  river;  and  thoce  of  St.  Anthony,  at 
N.  Lat.  44",  itiituedijiely  aUtive  the  laoath  of  St.  Peter's 
river.  The  new  of  extensive  prairies,  when  first  seeilt 
have  all  awful  and  iiiiposin^j  cITect  on  the  miiid,  but  that 
impresuon  is  so m  lust,  and  a  dreary  void  obtrudes  in  its 

Kce.  Many  |>.u  ts  uf  the  Mississippi  banks  are  high, 
keut  and  precipitous ;  but  taken  at  a  wholOi  thia  great 
valley  present*  few  objects  upon  which  theie  can  dwell 
with  intercut  who  p  .ss  from  the  rich  ever  varying  scenery 
of  Ohio;  |)urucuUi  ly  that  of  its  bunks  and  suuth-eastern 
slope. 

lUd  the  head  waters  of  the  Missisuppi  deacended 
fine*  a  neaniainont.  or  even  a  very  high  table  land» 
timUar  to  that  from  which  flowa  the  Ohio,  with  a  slope 
ef  euffielent  inclination,  the  general  face  of  the  country, 

drained  by  the  former  river,  would  have  now  assumed  an 
aspect  similar  to  that  from  whtctt  iiow  the  head  waters 
of  the  latter.  But  In  reality,  though  on  a  much  larger 
•oale,  the  Miaaiseippi  reeemblet  those  of  the  north- weat 
alope  of  Ohio  valley,  in  the  drcnnwlanee  of  Hewing 
from  a  flat  table  land,  and  in  galninp^  ascent  and  depth 
of  channel  in  their  pioj^rcss  towards  their  respective 
recipients.  It  is  a  feaiuie  peculiar  perhaps  to  the  Mis- 
aissippi,  that  th«i  country  ad|actnt  to  its  source  and  that 
near  its  final  discharge,  are  in  so  great  a  degree  similar 
in  their  general  phyaiognomy.  A  difference  of  latitude 
of  nineteen  degreoa  precludea  mnch  resemblanee  in 
ve)jet.i')lo  or  stationary  animal  production.  Bui  accord- 
ing  to  Mr.  Schoolcraft,  who  vistitcd  its  sources  in  the 
month  of  July,  the  migratory  water  fowl  found  there  at 
that  time  of  th«  year  are  very  itearly  specifically  the 
lame  Ibund  at  Ita  mouth  in  the  month*  of  Deecmber, 
January,  February,  and  March.  •*  It  ia  also  deserving 
of  remark,"  says  that  writer,  **  that  its  source*  lie  in  a 
region  of  almost  continual  winter,  vvhilc  it  enteie  the 
•cean  under  the  latitude  ot  pcrpeiuul  verdure." 

CUmattt  Soil,  and  />rodurf<on.<— -Extending  through 
nine  dvgreea  of  latitude,  the  change  of  climate  in  the 
valley  of  the  Mississippi  proper,  is  greater  than  Ibnnd  in 
any  other  valley  in  the  basin  of  which  it  forms  a  part, 
except  the  iiioie  northern  pjrts  of  that  of  Missouri. 
So  tlcfective  is  our  iiiloimation  respccliii^;  the  lar.kjcr 
tributaries  which  enter  the  Mississippi  above  Mis- 
aanri,  that  little  mora  need  be  added  napnetiitg  dm 


Mississippi  valley  in  general.  Suffice  to  say,  that  in 
point  of  soil,  vegetable  aivd  mineral  productions,  (tend 
excepted,)  this  valley  is  in  every  respect  inferior  to  tiMt 
efOhio.  The  ordinary  timber  in  ainiilar  Jatitndea  are 
nearly  the  same  in  both  valleys;  but  towards  the  soorces 
of  the  Mississippi,  pine,  spruce,  cedar,  maple,  and  white 
birch  are  the  prevatent  timber  trees.  In  fact,  the  far 
(!;rc.iter  part  of  the  upper,  and  much  of  the  lower  part 
of  the  valley,  ia  conpoaed  of  prairie,  low  awaMtp*  or 
lakes.  Much  good  allnvtal  land,  paitientarly  «a  the 
Illinois,  borders  the  streams,  but  in  no  moderate 
portion  to  what  is  found  in  the  valley  of  Ohio. 

Ill  tlie  hnver  part  of  the  Mississippi  valli  v  iliu  exotic 
vegetables  cultivated  are,  in  most  part,  the  same  fwund 
in  our  flsiddle  gtates  generally.  The  climate  being 
rather  naore  eevera  In  a  given  latimde  in  the  Miaeiaaippi 
basin  than  on  the  *oathe*«t  *ide  of  the  Ai^pnlacbiaB 
inount  iin^,  some  small  diriTcrence  of  vegetable  locatiad 
may  exiil.  but  not  to  any  very  threat  amount. 

Towards  (he  sources  uf  the  Miaaisalppi,  the  wild  rice 

(,aisama  aquatic*)  abound  in  the  swamps,  and  along  the 
ow  margins  of  the  rivers  and  lakes,  and  coostitutee  nn 

stiiall  pirt  of  the  food  of  the  natives.  Perhaps  in  an 
advanced  biate  of  society,  this  species  of  cerealia,  which 
can  be  cultivated  in  places  inisuitablc  to  any  of  icr  vcjje- 
table,  may  become  the  resource  of  civiltsed  man,  and 
under  skilful  culture  attain  a  devele|iiBlfll!''i{milar  to 
what  has  taken  place  with  other  gra&t*,' eieb  as  wheat, 
rye,  oats,  barley,  and  maize.  In  fine.  In  ¥nc  valley  of 
the  Mississippi,  we  find  every  object  denoting  our  ap- 
proach to  the  wide  spreading  waste  on  which  we  are  now 
to  enter.  '  ' 

Valley  tff  Misiouri,  above  ii»  junction  v>lth  the  ilfitaff- 
»ififii.^—Hy>i^  Mississippi  having  been  first  discovered,  has 
by  prescription  (»iven  name  to  the  whole  basin;  but  the 
Mis^ui-i,  above  their  junction,  is  a  stream  which  has 
drained  a  country  of  more  than  six  times  the  extent 
of  Ihe  valley  of  the  fbrner.  The  error  is  now  without 
remedy ;  therefore,  though  of  so  much  greater  ntagtti' 
tude,  must,  ill  a  ^cot^raphical  point  of  view,  be  ceQaiiMr- 
ed  a  tributary  stream  to  the  Misaisaippi. 

Missouri  fiver  rise*  to  theChippewan,er,  a*  they  am 

absurdly  called,  Rocky  Mountains.  Whit  is  by  pre- 
eminence called  Missouri,  is  not  the  main  stream,  if  our 
ma|)s  arc  even  tolerably  correct.  The  Yellow  Stone 
river  is  longer  th.m  its  rival  above  their  junction, and  re* 
ceives  larger  and  longer  tributary  atrsaoMt  Aaann^ng, 
howeveri  Jefferaoo'a  river  aa  the  ektreme  source  of  Mie- 
Bonri,  the  latter  will  rise  at  N.  Lat  44*  9(/'W.  Lenf. 
from  Washington  City  3^°  Tt  ^^enera!  course  for  about 
lao  mile*  is  north-east,  re<.civiiik7  in  that  distance  several 
tributary  streams.  It  thence  turns  north  120  miles,  and 
about  N.  \aa.  4ff  2ef,  is  augmented  by  Dearborne's  river 
from  the  north-west.  It  thence  curves  to  the  nnrth^eaal 
80  miles,  to  the  entrance  of  Mariaa  river  from  the  north- 
west. Below  its  junction  with  the  Marias  river,  the 
Missouri  pursues  an  eastern  course  ISO  iiileH,  anr)  thence 
a  north-eastern  course  of  150  miles  to  the  mouth  of  Yel- 
low Sione  river.  Estimating  the  distance  from  Ita  sourcw 
by  either  braocb,  along  the  stream,  the  Missouri  ban 
flowed,  at  its  junction  with  Yellow  Stone  riveis  room 
than  1000  miks,  and  has  drained  above  150.000  square 
miles  of  suifjce,  musily  prairie.  Its  vulume  is  here* 
perhaps,  as  wide  aiul  dccj)  as  at  its  j  unction  with  the 
Mississippi.  After  receiving  the  Yellow  Stoitc,  the  Mia- 
Bonii  enrret  first  noitb-etMi  mid  thence  enntli-aMti  SOO 
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miieii  to  the  Mandsn  villages,  at  N.  Lat.  47"  35'.  Be> 
tWOMldM  mouth  of  Yellow  Stone  river  and  the  Mandui 
filllf  %  Uic  vokuiiB  of  Miuouri  lua  nined  its  csovme 
nBrth  bend  tt  N.  Ltt.  md  baa,  beddea  many 

leaser  tributaries,  received  the  Little  Missouri  from  the 
right,  flowing  from  south-west  to  north-cast.  Nearly 
opposite  to  the  mouth  of  the  latter,  the  Moose  river 
branch  of  Aaaioiboin  riaes  withia  less  than  one  mile  from 
ti»e  bank  of  the  Misiouri.  At  the  Mandan  villagest  the 
Mtaaouri  turns  diractlj  aoutbi  and  flows  in  that  course 
tbrouKh  four  degreea  and  twenty  minutes  of  latitude,  or 
near  300  miles.  In  this  distance  it  has  received  a  few 
unimporMni  tributaries  from  the  leftj  and  from  the  right 
the  large  streams  of  Cannon  Ball,  Wetarhoo,  Sarwarcar- 
na,  Chajreonct  T«ton»  and  White  rifera.  Below  the 
mouth  or  the  latter,  the  Miieouri  tmm  to  the  teuth-eaat, 
east,  and  south,  300  milea,  to  its  junction  with  the  La 
Platte,  an  immense  body  of  water  Huwing  from  the  west, 
and  heading  with  the  Arkansaw,  Lewis's,  and  Yellow 
Si  one  rivers.  In  the  latter  course,  the  Missouri  has  also 
received  from  the  left  the  Jacques,  Great,  and  Little 
Sioux  rivera*  Below  ilt  junctioo  with  the  Platte,  the 
Miaaouri  flowa  900  milea  aouth-eaat  to  the  mouth  of  the 
K  HiseH  river,  a  Urge  tributary  flowing  from  the  west, 
and  heading  between  the  Arkansaw  and  Platte  rivers. 
The  Misiiouri  has  now  gained  nearly  ihc  33ih  dcgrtcof 
north  latitude,  and  turning  to  a  little  south  of  cust  3so 
nUkMfjidaa  Ite  tatt  volume  to  that  of  the  Mississippi, 
after  m  emtre  eomparetitre  course  of  1870  miles,  and  par* 
dcular  course  of  about  SOOO  miles.  Beiweeo  the  mouths 
of  the  Kanses  and  Mississippi  rivers,  the  Osage,  a  large 
branch,  enters  Missouri  from  the  south  west.  The  Osage, 
is  a  considerable  stream,  rising  in  the  an^  between  the ' 
Senses,  White,  and  Arkanaaw  rivers. 
/  Our  geo^ra^ldcal  knowledge  of  the  various  branehet 
(^Missoun,  U  still  more  limited  than  respectiuK  tbe 
Mississippi.  Of  the  main  stream,  as  high  as  the  Man* 
dan  villages,  our  notices  are  lolerahly  ample.  Lewis 
and  Clarke,  Stoddard,  BrackcnriHge,  Bradbury,  and 
Others,  have  enlarged  the  public  stuck  of  information  on 
this  inleresliM;  topic:  but  with  all  that  has  yet  been 
pttblisbed,  •  leebie  ligbt  has  been  thrown  upon  those 
immense  regions. 

The  greatest  length  of  the  basin  of  Missouri,  is  from 
the  mouth  of  that  stream  to  the  head  of  M.uias  river, 
1300  miles;  its  greatest  breadth,  froTn  the  sources  of  the 
platie  to  a  few  miles  south-east  of  the  Mandan  villaeea, 
yoo  miles.  The  outline  is  too  vaguely  known  to  adiiUt 
precisloa,  as  to  the  area  of  thia  vast  extent}  it  must, 
however,  equal,  if  not  exceed  500,000  square  mUles, 
equal  to  320,0O0  000  United  Siaies'  aci  l-s. 

General featuret. — Engrasping  the  whole  valley  of 
Miaauuri  in  one  view,  two  remarkable  features  must 
commend  pre*eminence }  the  turbid  muddy  appearance 
of  the  waiter,  and  the  vecy  (rent  difference  in  length  and 
volume  of  the  confluent  streams  from  the  right  bank, 
vrben  compared  with  those  from  the  left  bank  of  the 
main  recipient.  Whilst  from  the  right,  the  Missouri 
receives  such  vast  branches  as  the  Yellow  Stone,  Chay- 
eniie,  Quicourre,  Platte,  Kanaes,  and  Osage;  from  the 
ell  the  branches  are  of  minor  importance.  This 
characteristic  continues  to  distinguish  the  valley  of  the 
lower  Mississippi  below  the  mouth  of  Ohio;  where,  to 
the  \  .is(  volumcsof  (he  While,  Ai  kansLiw,  ami  Rlc!  rivers, 
arc  opposed  the  very  inferior  streams,  the  Yazoo,  Big 
Black,  and  Homochitto. 

'  It  wonld  appear  that  the  MiasiBsippi  basin  is  divided 


into  two  immense  inclined  planes,  falling  from  the  two 
opporing  chains  of  mountains,  that  of  the  Chlppewan, 
and  the  Appalachian ;  and  that  the  two  planm  are  in  a 
very  near  ratio  to  the  respective  magnitude  and  elevation 
of  the  ch:iti',-(  from  which  they  decline.  The  line  of 
coiuaci  bciwctrj  ttiost  planes  is  formed  l)y  the  Illinois, 
and  thuncc  by  tl»c  Mississippi,  below  the  n^.outh  of  the 
former;  and  it  we  extend  our  views  beyond  tiie  Missis- 
sippi basin,  Lake  Michigan  la  evidently  the  continuation- 
of  tlua  line  of  depression  to  the  north  |  wMlat  to  tho 
aeuth-easi,  the  rivers  entering  the  gulf  of  Mexico,  as  lar 
as  the  Appalar.tiicola  inclusive,  belong  to  the  Appalachian 
plane  ;  and  to  the  south-west,  all  streams  flowing  intothe 
gulf  of  Mexico,  as  far  the  Rio  Grande  del  Norte  inclu- 
sive, appertain  to  the  plane  of  the  Chippewan. 

But  to  return  to  our  psrticular  subject,  that  of  the 
Missooii  valley.  It  would  be  useless  to  give  a  list  of 
the  smaller  rivers  of  this  tract,  the  names  of  which 
are  hardly  known.  A  general  outline  is  ;ill  that  ought 
to  be  attempted.  The  Missouri  valley  is  bounded  on  the 
west  by  the  enormous  chain  of  the  Chippewan  or  Rocky 
moonlhdosi  from  which  flow  the  sourcca  of  the  Miaiouri 
and  noei  of  its  largest  branches.  Tlie  eSiact  elevation 
of  the  Chippewan,  or  indeed  any  of  its  peaks  within  the 
domain  of  the  United  States,  have  never  been  determined, 
and  ihi  ie>,ult  made  public.  The  general  table  land 
upon  which  those  ridges  rest  must  from  the  great  length 
of  the  Missouri  exceed  3000  feet ;  perhaps  about  9000 
£Bet  would  be  a  safe  estimate  for  the  goeral  elevation 
of  the  whole  chain,  particular  peaks  excepted. 

The  Chippewan  partakes  with  the  adjacent  country 
the  character  of  nakedness,  timber  being  rare  an<l  of 
stunted  growth.  Like  the  Appalachian,  and  most  oiher 
American  mountains,  the  Chippewan  is  formed  in  col- 
lateral ridges,  with  deep  intervening  valleys.  The  rivurt 
rise  in  these  valleys  and  pierce  the  ridges  in  their  course. 
The  sources  of  Missouri  extend  along  the  chain  throngh 
near  eight  degrees  uf  latitude,  or  upwards  of  500  miles. 
In  this  region  the  main  stream  and  most  of  its  tributaries 
flow  to  north-east.  The  sources  of  Big  Hf>rn.  a  branch 
of  the  Yellow  Stone  river,  rise  at  N.  Lat.  ^X"  30%  whilat 
Marias  river  has  il«  most  northern  aouree  above  N.  lat. 
48"  so'.  Some  of  the  northern  conlucnts  of  Mlisoaii 
probably  lie  as  far  as  N.  lat.  50. 

Missouri  leaves  the  Chippewan  by  falling  over  con- 
tinued ledges  of  rocks,  in  a  distance  of  18  miles  ;  after 
which,  this  overwhelming  masa  of  water  is  augmented 
every  few  milea  \n  large  tributary  waters,  without  falls 
or  even  shosis  to  Its  mouth.  The  channel  is  deep,  and 
bounded  by  enormous  precipices  of  rock.  The  imme- 
diate niargin  of  the  streatns  only  excepted,  this  almost 
intcrmiriahlc  expanse  is  pri  uie,  devoid  of  timiift  ;  and 
except  the  deserts  of  Arabia,  no  part  of  the  earth 
presenta  an  equal  surftce^  less  inviting  to  civilised 
mso,  than  the  &r  greater  pan  of  the  valley  of  Blis- 
sonri.  Its  asperities  become  more  apparentas  inform 
mation  respecting  its  real  features  expand.  The 
general  character  of  this  extensive  valley  may  be  com- 
pleted in  few  words ;  that,  with  some  very  partial  ex- 
ceptiona,  it  is  a  wide  and  arid  waste  in  summer,  and 
over  which  in  winter,  the  plereing  winds  of  the  north 
sweep  without  impediment,  and  on  which  U  dease  civil- 
ized  population  can  never  exist. 

CHmale,  Soi/,  and  FroduaionH. — In  so  wide  an  extent 
a  very  great  diversity  of  climate  must  necessarily  exist. 
From  the  considerable  elevation  of  some  parts,  nortbero 
poaiiion  of  -others,  and  the  open  ezpoanre  of  nearlj  thn 
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whole  extent,  ilic  winters  arc  extremely  severe.  The 
whole  of  the  valley,  a  small  part  of  tbo  south-eastern 
•kiremitjr  excepted,  hat  an  Mp«et  «nil  elfanate  with  a 
atriking  reieioblance  to  tlw'MiB|ipM  ttf  central  Asia; 
and,  like  those  ateppes,  matt  for  ever  be  thinly  peopled. 

With  the  exception  of  the  alluvial  hanks  of  the  streams, 
the  soil  is,  as  far  as  correct  infoi  maiioa  has  been  obtain- 
ed, dry  and  sterile,  whicii,  added  to  the  want  of  timber, 
tad  in  maoj  places  of  great  extenti  wateri  aettlcment  of 
an  a^rlcttltural  people  it  rendered  not  on^  dlffieult  but 
impo'i^iblc. 

lite  state  of  Missouri,  embracing  about  63,000 
square  miles,  it  is  probable,  if  the  advantages  of  climate 
are  superadded  to  soil,  possesses  one  fourth  part  of  the 
productive  surface  of  tkh  entire  valley. 

Of  the  indigCDOue  vegeubtea  of  the  MisMMiii  nllejr 
litUe  can  be  taid.  Mr.  Bradbury  waa  the  only  naturatltt 
ofsufiicictit  skill  to  investigate  the  subject  of  its  botany, 
whoever  reached  the  interior  of  tiic  valley,  ;is  far  as  the 
Mandan  villages,  and  his  opporttinitics  of  observation 
were  so  limited  as  to  preclude  extensive  research. 

Of  (he  timber  trees  and  exotic  plants,  we  will  have  an 
upportant^  lo  apeak  under  the  article}  State  of  Miaaour^ 
(which  tec.) 

It  h  probabiC  that  the  mineral  trcnsurcs  of  this  cxtcn- 
aive  valley  may  in  some  measure  cumijcnsate  for  its 
many  other  disadvantages.  Of  the  quantity  of  iron  ore 
and  mineral  coal  laid  open  to  the  day  along  tb«  banks  of 
Miaaonrit  Mr.  Bradburjr  expresses  himself  in  raptures. 
So  small  a  part  has  been  examined,  and  that  ao  baatil/t 
even  by  Mr.  Bradbury  himself,  that  no  concltttiTe  de* 
ductioiis  can  be  made  on  any  branch  of  the tMtUfel lliitOly 
of  the  valley  of  Mii»suuri,  ut  present. 

Valietf  of  the  Mu»U«i/i/ii,  bdow  the  mouth  of  the  Mit- 
twri^Vfc  now  approach  what  may  be  atrictljr  deaig- 
nated  as  the  tropical  regiont  of  the  Umted  Statea,  though 
the  entire  suriiice  of  the  section  under  review  is  not  in- 
cluded under  that  government.  The  common  recipient, 
the  Mississippi,  has  been  noticed  under  the  head  of  that 
river  in  general ;  wc  may  therefore  observe,  that  the 
MCtioO  nndcr  review  extends  in  itt  greatest  length  from 
the  month  of  the  Miaaiaaappi  to  the  aonrcea  of  the  Ar- 
kanttWj  1400  mtleat  thegreateat  width  of  the  valley  is, 
from  the  junction  nT'li  -  Mississippi  and  Min'.uuri  lo  the 
mouth  of  the  Au:ii^la(j.ya,  600  miles.  The  aicaufno 
section  of  the  Mississippi  bjsin  can  be  determined  >viil» 
more  dtStculty  than  that  under  review.  TiiC  sources 
■nd  length  of  the  two  moat  conalderable  confluents  re- 
main onoertain  to  •  very  aerioua  extent.  In  this  article 
ve  have  aiaumed  S30,000  square  miles,  equal  to 
21 1,200,000  acre<. 

In  respect  tu  climate,  the  lower  valley  of  the  iMiaMs- 
lip^  extends  from  N.  Lat.  29°,  that  of  the  mouth  of  the 
Miaattaippii  to  N.  Lat.  42°,  the  sources  of  Arkaoaaw 
fiver, or  through  13  degreea  of  latitude,  with  a  diflbr* 
ence  of  cicvaiiun  from  the  level  of  the  Ciulf  of  Mexico 
to  at  least  SOOO  feet.  These  extremes,  when  due  allow- 
ance is  made  for  diiTereneo  of  elevation,  amount  to  SB 
degrees  of  latitude. 

The  principal  conflaenta  of  this  niteyt  which  enter 
the  main  recipient  from  the  rigkti  erot  commencing  be> 
lew  the  month  of  Miasouri,  Merrimack,  St.  Francis, 
Wliitc.  Arkansaw,  and  Red  river  ;  tl.osc  from  the  left 
are,  commencing  below  the  mouth  of  Ohio,  Kaskampa, 
Rt  dlno!,  (;)bian,  Cliii  ki&aw,  Forked  DeeFi  YmOO)  filg 
Black,  Hoiaoclutto,  and  Buffalo  rivers. 

^tvii9«t«— Tbo  lower  vaUqr  of  the  UMaip/ifl  U  the 


most  diversified  scc'.ion  the  United  States.  Every 
variety  of  landscape,  every  trait  of  natural  physiognonyt 
and  an  cxhausllciis  source  ofmOtslUc  and  vegetable  pro- 
duction, ia  here  found.  This  ospsooo  ta  limited  on  the 
east  by  adenae  foreat,  end  on  the  wcat  by  the  lofty  but 
naked  spines  of  the  C hippcwui  mountains. 

After  receding  about  100  miles  from  the  banks  of  the 
Mississippi  to  the  west,  and  in  many  places  a  less  diS' 
taacCf  prairiea  commence,  which,  gradually  encroaching 
on  the  foreata,  finally  spresid  one  wide  waste  of  grass,  as 
on  the  higher  bnnches of  the  gjenersl  basin.  The  open 
plains  of  Arkansaw  and  Red  rivers,  are  merely  a  con- 
tinuation of  ihosc  of  the  valley  of  Missouri,  and  with 
simibr  features.  Those  immeasurable  plains  of  grass 
aeem  destiaod  to  be,  in  all  future,  as  they  have  been 
in  all  former  if  ea,  the  empire  of  mminant  animala,  such 
as  the  buffatoe,  deer,  wild  goat,  or  antelope,  and  wild 
sheep.  Following  this  apparent  law  of  nature,  if  those 
prairies  sh  uld  ever  become  the  residence  of  civilized 
inhabitants — ibosc  inhabitants  must  be  herdsmen,  and 
not  cultivators  of  the  earth.  As  far  as  seiiienicnts  have 
been  made  on  one  aide  of  this  grassy  desert  by  the  Sp»> 
niah  Amcricansi  and  on  the  other  by  the  people  of  the 
United  Statea,  In  western  Louisiana  and  elsewhere,  ef- 
fects have  followed  natural  causes,  and  Ihe  travfJIcr  /Jncls 
a  rude  habi;;!Uon  on  tlie  banks  of  a  Ijrook  or  river,  with  a 
small  ticUl  or  l\*  o,  in  w  hich  a  iitilc  incize  a:!il  sweet  po» 
tatocs  arc  cultivated  and  from  tiicncc  the  eye  ranges 
over  s  shoreless  sea  of  grass,  on  \Thich  cattle  and  horses 
nre  seen  graaing  in  all  directions.  This  is  not  the  fiction 
of  a  sportive  imaginadon ;  it  is  a  reality  which  the  eye 
that  direc  ts  the  pen  that  recon!s  the  fact  hath  seen  innu- 
merable limes.  And  it  is  here  noted  as  illustrative  of 
how  much  man  is  influenced  in  his  modes  of  existence* 
his  manners,  and  political  condition,  by  the  soil,  climate^ 
•nd  other  natural  phenomena  around  him ;  and  to  the 
operations  of  which,  as  he  cannot  control,  must  su!)m:t. 
And  such  is  the  flexibility  of  human  nature,  that  wliat 
was  necessity  becomes  by  habit  pUasure,  at.iiiht  mount- 
ed herdsmen  of  New  Sicxico,  Texas,  Louisiana,  and 
Arkansaw,  would  not  change  condition  with  any  other 
people  on  earth.  Free  aa  the  plaina  on  which  they  rote 
are  wide,  theae  horsemen  know  no  luxury  beyond  tbcdr 
heids,  sigh  for  no  distinction  but  that  of  managing  thoir 
steeds  with  most  adroitness. 

Such  is  the  Rcrm  of  a  people,  wliich,  in  the  short 
lapse  of  two  centuries,  will  inhabit  a  surface  more  than 
equal  to  t  wo-iliirds  of  ail  Europe.  The  mind  cannot  do- 
tach  itself  from  this  truly  interesting snbiect  without  re- 
flecting, that,  to  the  physical  similitude  between  the  de- 
serls  of  ,\i'atjla  and  tlic  stcp[)es  rif  central  Asia,  with  the 
interminable  plains  gf  interior  Norilt  America,  a  »trong 
moral  resemblance  does,  and  ever  must  continue  to  exisi 
between  the  respective  inhabitants  of  thoasdiatant  regions. 

To  the  many  Mher  features  in  common  between  tbo 
prairies  of  Red  and  Arkansaw  rivers,  and  the  steppes  of 
central  Asia,  is  the  prevalence  of  muriate  of  soda,  (com> 
mo-A  salt,)  which,  as  has  been obsetTOdt renders  tbo  water 
of  those  rivers  brackish. 

When  wc  turn  our  eye  to  the  entire  sorfitce  of  tho 
valicy  under  review,  we  find  it  divided  into  two  very  un- 
equal portions.  The  grand  recipient,  the  Mississippi, 
is  seen  roUinr;  atmost  at  one  extremity;  a  narrow  strip 
of  land,  with  rivers  of  very  small  coinpsrativc  magnitude, 
skirl  its  \(  ('  bank.  This  confined  bon'er  of  about  500 
miles  in  length,  by  a  mean  width  of  SO  miles,  amount* 
ing  to  S5|000  square  inUei«  is  oppowd  by  to  encnc  of 
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S05,000  square  luAtz.,  watered  by  the  great  volumes  of 
White,  Aikimsaw,  and  Red  rivers.  Coiiscquiiitly  the 
y»Hey  is  divided  inio  l^vu  seclion!»,  the  proportions  of 
vblcli  exceed  16  to  1. 

Next  to  the  Mitaisuppt  ittelf,  ths  Arluuimw  m«r 
would  appear  the  moit  prominent  object  on  this  almott 
interiirni:^bU  landscape.  When  the  \fissriiiTi  nsMrni-rl 
as  the  pnncipiil  stream,  (he  Arkansas,  in  p  /iiiiol  icu^iU, 
ranks  as  its  scconti  cdtifliitiit,  btini^  lon^^cr  than  either 
Ibe  Plate,  Mississippi  proper^  or  Oluo,  which  follow  in 
order.  The  •tources  of  the  ArkiiMMW  reioaio  unknown 
to  anj  precision,  but  ere  generelly  tuppoted  to  extend  to 
K.  iat.  49',  and  TV.  Ion.  from  Weshingion  city  34° ; 
the  po^i  i  iii  of  its  mouth  has  long  bct  n  sufficipmiy  w^ll 
knuwiii  ii  Cillers  the  Mississippi  at  N.  Iat.  u.>°  56',  atid 
W,  Ion.  from  ^VJ•^ilitl^;llJn  city  14°  lu'.  This  stream, 
therefore,  winds  tbrouKh  upwards  uf  8  degrees  of  lati- 
tttde  end  SO  degreee  of  longitude.  Its  length,  bj  com* 
parative  course,  ie  ebout  1400  miles,  buti  by  Us  mceti* 
ders,  must  exceed  3000  milet. 

The  ^e(J(;raphy  of  the  Arkansaw  has  now  become  an 
object  of  the  first  importance,  as  its  channel  roi-nis,  IVom 
tfae  lOOth  degree  of  longitude  west  of  London,  to  its 
eourcoi  if  those  sources  are  south  of  N.  Let.  43°,  part  of 
the  limit  between  the  United  State*  end  the  Spenish  do* 
minions  in  America. 

From  the  discoveries  recently  made  by  Captain  Long, 
the  magnitsule  ol  the  Arl^jtisaw  has  been  hiilitrto  uiidti- 
rated.  A  large  body  ol'  waiter  hitherto  made  to  enter 
Bed  river,  is  now  lour.d  to  flow  into  Arkansew  by  the 
CaiMidian  Fork.  The  Arkansaw  is  more  impeded  b; 
fells  and  cataracts,  than  any  river  of  the  great  tnelineo 
plane  ne  have  noticed.  Issuing  from  an  elevated  and 
mountaittu'.is  rt^ion,  the  bed  of  this  stream  is  unnavi- 
gable  witli  hi  gc  boats,  except  about  600  miles  above  its 
nioulh.  I'  tnm  litence  it  flows  in  a  deep  rapid  chaunel, 
of  about  six  Imrtdred  yards  wide,  to  its  junction  with  the 
Alissiuippi.  The  particular  tributary  streama  of  the 
Arkansaw  remain  in  great  pert  imperfcily  koowflk  This 
river  now  i;!vcs  name  to  a  territory  of  the  United  States, 
and  ill  llic  Up&c  oi  a  icw  years,  will  no  doubt  designate 
a  btate  of  the  confederacy,  uoillar  tOthO  lUinoil,  Mil* 
souri,  and  Misbissippi. 

N<  si  in  magnitude  of  volume,  and  length  of  course 
to  Arkansaw,  is  R«d  fiver.  Like  its  rival,  Red  river 
flows  fitom  that  spine  of  monntiina,  which,  ranging  from 
^lexico  northward.  a«.sumes  local  appcilations  in  differ-" 
ctit  places ;  in  Mexico  this  chain  retains  the  native  Aztec 
ntinic  of  Analuuc;  licar  tlv:  sources  of  Red  and  Arkan- 
aaw  riversi  it  is  known  as  the  Mountains  of  New  Mexico  { 
and  farther  north  as  the  Rocky  Mooauiiw,  or  the  Chip- 
pewan. 

Great  uncertainty  reigns  over  the  sources  of  Red  river; 
but,  if  liic  ihfortiiutiiin  given  by  Captain  Lon^j  be  cor- 
rect, and  it  iss  euiiiltd  to  great  credit,  ilvosc  waters  which 
originate  from  N.  L^t.  33°  to  35°,  and  W.  Long,  from 
'Washington  City  from  35°  to  38*,  which  in  all  our  maps 
are  represented  as  flowing  into  the  Gulf  of  Mexico,  by 
the  Colorado  and  other  aire  uns,  on  the  contrary,  are  the 
sources  of  Red  rivtr.  Hy  comparative  courses,  this 
Strcuni  is  a'loui  Inou  miles  in  leii^th  ;  but  felloWlOg  it 
by  it»  imaiKlers,  is  probaixv  I  ^00  miles. 

Both  the  Arkatisuw  and  Red  river  have  their  reguUr 
periodical  inundations,  umilar  to  the  Mississippi,  and 
enter  their  recipient  at  the  season  of  flood  respectively, 

-ivi'Ii  an  irnrwriSL'  li'idy  ol"  v-U:v,  which  in  no  Small  de- 
gree conintiuies  to  supply  tuai  enormous  mass  of  fluid 


which  annually  rolls  over  Louisiana  into  the  gulf  of 

Mexico.  Arising  from  the  saline  and  ochreous  earths 
through  which  they  flow,  the  waters  of  these  two  great 
rivets  are  in  a  considerable  degree  brackish ;  that  of  Red 
rivar  ao  much  so,  that  at  Natchitoches,  and  from  thence 
to  Ita  entrance  into  tlie  Mississippi,  cannot  be  need  for 
either  drinluog  or  for  culinary  purj  5r! 

Red  river  enters  the  Mis^issipjji  »i  S.  Lat.  31"  Ol', 
and  ^^'  Lr  nf;.  from  Washini^ton  City  14°  •JO'. 

The  next  conBueni  of  the  Mibsi^sippi,  io  point  of  mag- 
nitude,  which  enters  from  the  right  bank  below  the  mouth 
of  Ohic^  ia  White  river.  This  latter  river,  tboogb  of 
greatly  inferior  length  or  volume  to  the  two  Ibrmer,  is 
of  great  importance  from  the  extent  of  excellent  land  it 
drains.  White  river  rises  in  the  angle  between  Arkan- 
saw and  Osage  rivers,  and  has  its  sources  mingled  with 
those  of  both  the  latter,  also  with  those  of  iMcrriraac  and 
St.  Francis.  White  river,  af^er  a  comparative  course  of 
abovt  400  milea,  falla  into  the  Misaiasippi,  a  few  milet 
above  the  month  of  the  Arkansaw. 

S'.  Francis  and  Merrimack  would  neither  deserve  par- 
ticular notice  amid  the  description  of  rivers  such  as  we 
have  been  surveying,  except  as  flowing  from  onOoftitO 
most  interesting  metallic  regions  of  this  globe. 

St.  Francis  rises  in  the  counties  of  Washineton  and 
St.  Genevieve,  in  the  state  of  Missouri,  and  flowiii||  soutli 
by  comparativa  course  9S0  miles,  enters  the  Miiaiiaippi 
about  one  bnndred  mllea  by  water  above  tha  'White 
river. 

The  Merrimack  rises  in  the  highlands  between  the 
sources  of  St.  Francis  and  those  of  the  Gasconade,  a 
branch  of  Missouri,  Bows  east  by  coroparativa  couna 
one  hundred  miles,  enters  Ilia  Miasissii^iciglitaeafliilaa 

below  St.  Louis. 

It  is  unnecessary  in  this  to  notice  the  soil,  climate,  or 
productions  of  the  lower  Mississippi  valley,  as  these 
subjects  will  come  mora  appropriately  under  the  re- 
spective beada  of  the  ttstas  oTMisustippi  and  Misaouti, 
which  see.  A  referenea  is  alto  made  to  tha  article  Mi^ 
sissippistate,  as  respects  the  conftii^-nf^  rif  the  Mississippi 
river,  from  its  left  bank,  below  the  mouth  of  Ohio. 

Square  Mdc^. 

Valley  of  Ohio,  ......  aoo,ooo 

Do.     Mississippi  proper,     »  .  180,000 

Do.  Missouri  .  .  .  «  •  500^000 
DOb    Lower  Misrissippi,  .      .  SSOjOOO 


Totai  area  of  the  Mississippi  Basin,  1,3IO,000 

We  may  liero  remark, that  ineluding  the  basin  of  Co- 
lumbia, the  Trans-Mississippian  Territory  of  the  United 
Stales  amounts  to  1,144.843  square  miles,  equal  to 
732  693,520  United  States'  acres. 

To  close  the  survey  of  the  Mississippi  liasin,  it  only 
remains  to  examine  the  general  laws  by  which  the  an- 
nual floods  of  the  Missisnppi  are  regulated  and  deter* 
mined.  In  order  io  elueidste  this  subject,  it  is  necessary 
to  combine  under  one  view  the  entire  surface  of  the  ba- 
sin. This  investigation  embraces  one  of  the  most  im- 
portant questions  in  physical  geography  ;  it  is  tfi  ' 
amine  one  of  the  most  stupendous  operations  of  nature, 
pet  lot  mrd  on  a  scala  commeosorata  with  tha  maflniittida 
of  the  effect 

In  our  review  of  the  valley  of  Ohio,  390.8  feet  was 

!:xlvcn  as  the  clcvatinn  of  the  waters  at  the  junction  of 
Ohio  and  Mississippi  rivers.   From  want  of  correct  data 
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a>  to  ibe  real  length  or  general  fall  of  its  waters,  oo 
satikfactory  calcuutkia  can  be  made  as  to  the  alMolate 
elevation  of  the  souroea  of  Miiaottri.  Wc  have  ii'ssumed 
in  thU  article  3000  feet  as  the  probable  lieij^iit,  above 
the  respective  oceans,  of  the  i  ]]  ■  ■>  of  im-  .Missouri. 
In  an  analysis  similar  to  that  un  whicii  wc  arc  engaged, 
relative  elevation  is  one  of  the  elements  most  necessary 
to*  correct  rcault.  We  maj  remark  in  this  place^  with 
aincere  regret,  that  daring  all  the  time  in  which  our  citi- 
zens have  visited  the  sources  of  Missouri,  that  the  cleva- 
tion  of  not  one  peak  or  pass  has  been  delerrulnt-d  am! 
published.  We  Uavc,  however,  some  facts  wiiicli  enable 
IIS|  by  analogy,  to  approach  an  accurate  cstimuie  ol  the 
height  of  the  sources  of  the  Missouri.  From  the  ex- 
treme eoldy  and  from  the  late  continuance  of  snow  at  N. 
Lat.  45*  or  46*,  we  cannot  suppose  the  bate  oT  the  Chip- 
pcwai)  mouiituius  to  be  in  that  region  less  than  3800  or 
300Q  feel.  At  the  first  glance,  when  it  is  known  the 
great  length  uf  the  stream,  from  its  discharj^c  into  the 
gulf  of  Mexico  to  its  remotest  sources,  so  moderate  an 
elevedoo  of  the  latter  may  appear  too  limited;  but  3000 
feet  would  demeod  veiy  oeeriy  a  foot  per  milei  m  enor- 
moDs  descent,  much  more  than  doable  that  ordinarily 
found  in  rivers.  In  the  foregoing  estimate,  the  absolute 
height  of  peaks,  or  even  ridges,  are  not  taken  into  ac- 
count. 

It  haa  often  excited  astonishment  in  those  who  knew 
the  extent,  without  duly  attending  to  the  stracttire  of  the 
Mississippi  basin,  that  the  entire  Delta  is  not  annually 
submerged.  We  now  proceed  to  investigate  the  causes 
of  the  long  continuance, and  in  common  years,  the  mode- 
rate elevation  of  the  Mississippi  floods.  Recurrence  to 
a  good  map  will  render  intelligible  what  is  to  follow,  and 
render  obvious,  that  the  peculur  structaie  and  relative 
poMtion  of  the  respective  vaUofS  which  compose  this 
great  ba&in,  are  the  true  causes  which  prolung  the  du- 
ration, and  mitigate  the  height  of  the  atiijual  inundation. 

In  conducting  this  review,  wc  may  consider  the  b.isin 
subdivided  into  the  four  valleys  already  noticed ;  that  of 
Ohio,  Mississippi  Propcr»  Missouri,  and  Lower  Missis- 
lippi.  The  relative  exteot  of  each  has  been  determined, 
and  the  principal  streams  noticed.  If  we  were  to  turn 
on  aitctitivL  1  yc  to  a  mapof  those  four  ';rctioo8,  and  un- 
aided by  a  single  fact  drawn  from  aciuaJ  observation,  it 
would  follow  from  tlicory,  from  its  mure  southern  position, 
and  from  its  length  extending  east  and  west,  that  the 
tallejr  of  the  Lower  Mississippi  must  first  discharge  its 
waters  {  the  Ohio  vallej  would  ibllow;  Upper  Missia- 
nppt  would  succeed  to  Ohio;  and  lastly,  would  usue 
the  discharge  of  Missouri,  or  largnt  inbdivision  of  the 
basin:  such  are  indeed  the  facts> 

It  would  also  be  evident  from  in^pCCtloa,  thst  of  every 
valley  taken  separstelj,  nature  opposes  iuiiniioantabie 
olbitacles  to  s  stmultaneoos  discharge.  Red  and  Arkan* 
saw  rivers  flow  nearly  p^i-nllel  through  fourteen  degrees 
of  longitude,  and  yet  in  tvi^ry  year  the  diijchargc  ot  the 
former  precedes  that  of  tiie  latter  nearly  a  mouth.  Red 
river  is  the  true  North  American  Nile,  though  on  a 
smaller  scale.  That  title  has  been  bestowed  oo  the 
Mississippi  with  nnparaUelMl  absurdity.  Except  in  the 
single  circumstance  of  each  protrnding  e  Delta  at  thdr 
re>>pcciive  mnuths,  no  two  rivers  could  possibly  present 
more  coinrasted  features  than  docs  the  Mississippi  and 
Nile.  In  fact,  except  in  one  circumstance,  very  little 
resemblance  exists  between  the  Nile  and  Red  nver :  the 
Nile  in  eomMou  jeirs  has  only  one  flood.  Red  river  has 
efloB  two}  bat  tbt  ieedt  of  the  Kile  are  titcbirged  if 


regular  rise  and  as  regular  depression,  which  iseminenlly 
the  case  with  Red  river ;  a  circumstance  which,  in  a  very 
striking  manner,  distinguishes  both  from  the  Mississippi, 
which  rises  and  ^lls  by  pulsation,  if  such  a  term  is  ad- 
missible. 

Near  the  north- went  angle  of  Louisiana,  a  chain  of 
lakes  commences  on  both  shores  of  Red  river,  which 
continue  to  skirt  that  stream  upwarda  100  roilea.  The 
writerof  this  article  examined  these  lakes,  and  found 

them  to  be  evidently  formed  in  (he  ancient  channels  and 
adjacent  low  grounds  of  considerable  water-coursca,  the 
di->cl\ur|^e  of  which,  into  Ur  l  incr,  has  been  gradually 
impeded  by  a  natural  embtinkmcni,  formed  by  the  sedi- 
ment brought  down  by  that  river.  These  lakes,  as  they 
now  exiat,  are  from  four  or  five,  to  thirty  nUlea  in  length, 
and  from  one  quarter  to  three  miles  wide,  and  ere  mled 
and  emptied  aitcrnarcly ,  as  the  floods  of  Red  river  rise 
aiid  fdll  :  they  arc  in  ucx  real  reservoirs,  which  in  the 
rise  1)1  Red  river  receive  great  part  of  its  surplus  water, 
and  as  the  river  (k-pres!>eb  dibcharge  that  surplus  slowly, 
tending  very  greatly  to  mitigate  the  rapid  emiaaioa  of 
the  Red  river  flood  on  the  Delta.  As  ur  as  the  writer 
is  mformed,  thia  feature  is  pecuUarto  Red  tiyer,  and  dis- 
tinguishes that  stream  from  every  other. 

Red  river,  like  the  Mississippi,  has  a  flood  in  autumn, 
but  wiiat  may  Ijc  denominated  the  annual  inundation  of 
that  river  reaches  the  Delta  in  February,  and  contiaue* 
through  March  and  April. 

The  efflux  of  Arkansaw  uniformly  succeeds  that  of 
Red  river ;  but  from  the^reater  length  of  course,  extent 
it  drains,  and  also  from  the  more  northerly  and  moun- 
taiivous  country  from  which  its  remote  sources  arc  drawn, 
the  volume  of  the  former  very  greatly  exceeds  that  of  the 
latter ;  though  from  difierent  catisea,  both  rivers  are  alike 
in  yielding  their  waters  by  a  riow  and  regular  discharge. 
The  great  mass  of  the  fl  o-!  rf  Arkansaw  reaches  the 
Delta  in  March  and  April,  an  l  n  uietefurc  simultaneous 
with  the  latter  part  of  tfi.n  ■  i  Red  livcr.  White  river,in 
slrictuess,  forms  part  of  the  Arkansaw  tide,  and  flows 
out  with  the  first  flux  of  the  latter  stream. 

We  may  here  observe  that  all  the  rivers  of  the  Mis> 
sissippi  basin,  above  N.  Lat.  37*,  are  liable  to  be  an- 
nually frozen.  The  Mississippi,  at  St.  Louis,  is  iluxe 
yeajs  in  five  passable  on  the  ice  with  loaded  cartiagus, 
by  the  first  week  in  January.  The  Ohio,  in  an  equal 
latitude,  is  not  so  soon  frosen,  though  the  cbid  ia  equally 
intense  on  the  latter,  as  on  the  former  river.  The  causes 
are  i^vimis  which  produce  this  apparent  anomaly.  The 
waters  of  the  Mississippi,  flowing  from  high  latitudes, 
are  cooled  almost  to  ilie  point  ui  congelalioii,  when  they 
srnve  at  the  junction  of  the  iMississsippi  and  Missouri; 
whilst  those  of  Ohio,  in  the  latitude  of  Su  liouis,  Bowiii( 
nesriy  from  east  to  west,  denwnd  a  longer  exposure  lo 
frost  to  become  froeen.  The  grsdual  melting  of  the 
ice  and  snow  above  the  latitude  assumed,  that  of  37°,  is 
anoiiier  very  controlling  cause  of  the  slow  cmis&iou  of 
the  general  flood. 

The  Ohio  valley,  from  its  compact  form,  greater  CfMi* 
parativc  descent,  and  from  the  medium  climate  in  which 
it  is  situated,  eaUls  its  waters  with  more  irregularity  than 
any  stream  Id  the  Mississippi  ba^dn.  The  Ohio  tide  of 
flood  occurs  from  November  until  March,  inclusive, 
though  perhaps  four  years  in  hvc,  this  river  yields 
the  principal  discharge  in  the  latter  month.  The 
floods  of  this  valley  are  more  sudden  in  their  rise,  and 
more  impetuous  in  their  discharge,  than  that  of  Wf 
Other  lection  of  the  Minianppi  baun.  The  iMin  tid*  of 
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Ohio  reaches  the  Delia  Id  May.  The  various  streams 
•lei  however,  so  relatively  placed,  as  to  render  a  simul- 
taiMous  dUdiai^e  impiMsiblc.  The  effect,  therefore,  of 
this  tivert  in  producins  an  kUBineotatiot)  of  the  floodB 
which  Inundate  the  Delta,  b  much  lenened  in  iu  op«ni- 
tion. 

The  Mississippi  proper  is  still  more  disadvantagcously 
ntuated,  to  admit  a  rapid  cmi»ioi)  of  its  waters  than  the 
OhlOi  Flotving  nearly  in  a  north  and  south  direction, 
■nd  tfcTOOgh  ao  j^reat  a  range  aa  nine  degrees  of  latitude, 
the  more  aoulheni  confluenia  must  be  very  much  ex- 
hausted before  those  towards  the  source  are  relieved 
from  feucrs  of  ice.  The  grest  body  of  the  Mississippi 
tide  is,  however,  coeval  wiih  that  ofOliio. 

It  is  the  accunui lotion  of  the  waters  of  the  three 
valleys  we  have  surveyed,  and  those  of  the  Kanses  and 
Oaage  braocbes  of  the  Misaouii,  which  produce  what  is 
known  aa  the  etmnti  Bfliariidpj^  inundation.  Thia  flood, 
nine  yeai-s  in  ten,  reaches  the  highest  point  of  its  eleva- 
tion at  Natchez,  between  the  10th  and  20th  of  June.  Few 
insiaticcs  occur,  in  a  loiij;  succcsiion  of  years,  in  which 
the  waters  at  th;it  ciiy  have  not  comnienced  ilieir  dc- 
preasion  by  the  first  week  of  July.  And  yei,  the  heaviest 
nwat  efibrded  by  the  largest  natural  section,  has  not 
yet  reached  the  Delta. 

Powerful  as  arc  the  natural  causes  which  combine  to 
prolonf;  the  diseharKe  of  the  enormous  body  of  waters 
contained  in  the  three  sections  of  the  Mississippi  basin 
v(c  have  examined,  none  coiiiatn  such  controlling  impe- 
diments to  an  aggregated  and  sudden  emission,  as  does 
the  Missouri  valley  above  the  Piatte  inclusive, 

The  Telloir  Stone  and  Mhnonri  spread  their  tourcei 

Ihrniitjh  seven  deforces  of  latitude,  and,  assuming  a  ge- 
neral cmirsc  of  sou'.h-east,  unite  their  waters  above  N. 
Lat.  4B°,  turn  to  the  east  and  south-east,  and  finally  as- 
sume, at  the  Mandan  Villages,  a  southern  course,  after 
having  flown  through  eleven  degreea  of  longitude.  The 
Platte  pttfeuea  a  gneial  oouraemm  weat  to  east,  above 
N.  Lat.  4fi^,  and  flows  thronj^h  fourteen  def^rees  of  longi- 
tude. It  must  be  obvious,  from  what  has  been  shewn  in 
this  article,  or  by  inspection  of  a  i^;ood  map,  that  the 
higher  hranr.hes  of  Missouri  niust  remain  frozen,  long 
after  tho:^  more  southward  have  commenced  their  rise, 
and  nearly  as  late  as  the  period  of  high  tide  on  the 
Delta.  The  mean  UMMion  of  the  entire  mass  of  watert 
in  any  of  the  confluents  of  the  Mississipiri,  does  not 
much,  if  any,  exceed  one  mile  per  hour  ;  therefore,  be- 
tween thrco  and  four  months  arc  necessary  for  the  pas- 
sage of  water  from  the  extreme  sources  of  the  Mi  l;  j 
to  the  Delta  of  the  Missisntppi ;  consequently,  though 
tboee  waters  comniencc  their  rise  in  May,  they  do  not 
frequentlf  reach  the  Delta  until  late  in  July,  or  early  in 
Augoal,  consequently  at  a  period  wBen  the  main  spring 
and  summer  ini-ndation  is  very  greatly  abated,  and  the 
water  retired  within  the  banks  of  the  Nlississippi  river. 

Though  the  jjciiod  of  flood  is  well  known  to  tiic  in- 
habitants of  the  Delta,  and  in  common  years  can  be  cal- 
culated witliina  few  days,  such  is  the  inequality  of  the 
seasons  over  the  whole  bealn,  that  no  length  of  eipeii* 
ence  gives  much  rid  in  estim«th)g  the  probable  elevatiau 
or  quantity.  In  ISOO  and  1801,  the  waters  of  the  "Missis- 
sippi at  Natchez  <litl  not  attain  the  height  of  the  banks. 

The  Delta  commences  at  the  mouth  of  Red  river,  or, 
more  correctly,  at  the  cflUix  of  the  Atchafaiaya.  At  this 
place  is  a  gorge,  through  which  the  overwhelming  mass 
of  sufplua  water  Is  confined  to  within  three  miles  ;  but 
by  the  efamnel  of  Alehafulaya,  a  very  large  quantity  flows 
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out  to  the  right  from  the  main  stream,  never  again  to  re- 
turn. One  hundred  and  twenty  miles  lower,  flows  trom  the 
left,  the  Manchac  or  IbcrvUle.  Those  two  streams,  the 
Atchafaiaya  and  Iberville,  bound  the  Delta,  and  below 
their  efllux  respectively,  no  water  which  flows  from  the 
Mississippi  ever  returns ;  nor  are  there  any  bodies  of 
arable  land,  except  upon  the  immediate  banks  of  the 
water-couises}  all  beyond,  is  either  swamp  or  morass. 

MISSISSIPPI,  one  of  the  Uoltsd  States  of  Korth 
America. 

aUuatian  «nd  £«reitr.— Having  the  Misrisstppi  and 

Pearl  rivers  on  the  west ;  the  35thdcgree  of  N.  La",  or  the 
stale  of  Tennessee,  noi  ill ;  the  state  of  Alabama  on  the 
cast;  and  the  fiiiH  of  .Mexico,  antl  N.  Lat.  3i°,  or  Loui- 
siana, on  the  soutli.    Tiic  ouilirics  of  this  state  are  : 

iGles. 

From  the  mouth  of  Pearl  river  along  the  Gulf  of 
Mexico,  to  the  soQth*we«t  angle  of  Alabama,  .  80 

Along  the  western  boundary  of  Alabama,  to  the 
north-west  angle  of  that  slate,  on  the  southern 
boundary  of  Tennessee,    .....  330 

Thence  wc6i  alurtg  the  southern  boundary  of  Ten- 
nessee, to  the  south-west  angle  of  that  state  00 
the  left  bank  of  the  Mississippi  river,      .      .  90 

Thence  down  that  stream  to  N.Lst.  SI*,  .  930 

Thence  due  east  along  N.  Lat.  31°,  and  the  state 
of  Louisiana,  to  the  right  bank  of  Pearl  river,   .  103 

Thence  dotvn  Pearl  rtTer,tD  the  place  of  faegimiin  p .  at 

Having  an  entire  outline  of       .  .      .  IIM 

Area  45,760  square  miles,  equal  to  S94M6)400  acres. 

F.xtrcme  south,  N.  Lat.  30°  8';  extreme  north,  N.  Lat. 
3:>°.  Lenj;th  from  south  to  north,  338  miles;  medium 
width,  about  L">5  miles. 

The  remarkable  resemblance  in  form  and  geographi- 
cal  position,  between  the  states  of  AUbama  and  Missis- 
sippi, is  obvious  on  a  first  glance  on  their  comected 
maps.  In  addition  to  every  other  pmnt  of  nmilitude, 
both  have  a  prolongation  towards  the  Gulf  of  Mexico, 
below  N.  Lat.  31°,  of  nearly  e(iual  area  and  extent  oij 
that  Gulf. 

Features,  ii'oil,  C'iimate,  and  Froducfiom. — Of  the 
rivers  of  t!ie  state  of  Mississippi,  that  stream  from  which 
the  name  of  the  sute  is  derived,  claims  the  first  rank. 

The  Mississippi  washes  the  state  from  N.  Lat.  31*  to 
53°,  a  distance,  fo!lowin(^  the  stream,  of  530  inilcs.  The 
features  of  the  Mi&si&sjppi  have  been  so  amply  noticed 
under  the  preceding  head,  that  no  farther  notice  res- 
pectint;  it  is  necessary  in  this  place. 

N<  xt  in  magnitude  and  importance  amongst  the  rivers 
of  this  siste,  is  the  Pearl.  This  stream  rises  in  the  state, 
about  N.  Lat.  3S*«  and  flowing  in  a  general  course  nearly 
south,  flows  into  the  Rigolets  between  Lakes  Borgne  and 
Pontchaiirain,  at  N.  Lat.  30°  l<f,  after  an  entire  compa- 
l  ative  course  of  about  200  miles.  I'ron)  N.  Lat.  31^  to 
the  mouth  of  the  Pearl,  forms  part  of  the  boundary  be- 
tween the  states  of  Louisiana  and  Mississippi. 

The  Pascaguula  rises  in  the  state  of  Mississippi, 
about  N.  Lat  39*  40',  flows  In  a  southern  course  to  N, 
I.at.  30°  20',  falls  into  the  Gulf  of  Mexico  after  a  com- 
parative course  of  about  UO  miles.  The  main  branch 
of  Pascugoula  is  known  by  the  name  of  Chickisawhay,  as 
far  down  as  five  miles  south  of  N.  Lat.  31°,  where  it 
forms  a  junction  with  the  north-west  branch,  the  Leaf 
river,  and  from  thence  to  the  final  dtocbarge  takes  the 
neme  of  Pascagoula. 
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Some  ttrcaoMt  but  of  tmall  note,  enter  the  bkj  of  St. 
Louie  betvceo  ibe  Pcerl  end  Petcegoub  rivera. 
The  Mureet  oT  tlw  Amite,  Ticltibhe,  Tengipto*  end 

Bo^ur  Chiio  rivera,  are  in  the  state  of  Mi&sisMppi. 

Fio%vit)g  iniu  xhv  Mi»sissippi,  are  the  BufTaloc,  ilomo- 
chitio,  Big  Black,  and  Yazuo  rivers.  Ol  these  latter 
streams,  in  poiut  of.  owgniiuiic,  the  6rst  rank  is  due  to 
the  latter.  Thie  vNer  has  its  source  near  the  southern 
koundanr  of  Tenmieee,  interlocking  with  the  head  wa- 
ters of  Tofsbiftbec.  The  Yesoo  eoteis  the  Mienssippi 
at  N.  Lat.  39P  9tft  •Ito  •  coiBpenitife  comee  of  aboot 

200  miles. 

Big  Black  rises  about  N.  Lat.  33*,  between  the 
sources  of  the  Pcari  and  the  Yazoo,  flows  aouih-wcst 
150  miles,  and  falls  ioto  the  liiteiaelppi  «t  the  Grand 
Gnli;  K.Lai,  as*  s'.  * 

Between  the  Big  Black  and  Homochitto,  the  Mieaia- 
eippi  river  receives  the  water  of  Bayou  Pierre,  Coles  creek, 
and  St.  Catherine  creek;  these  crctks  arc  compuia- 
livcly  small,  but  important  from  their  position,  ai»d  the 
excellence  of  the  land  they  drain.  The  city  of  Natchcs, 
tkough  ao  itcar  the  bank  of  the  Misusstppi,  is  situated 
on  a  branch  of  Si.  Catherioe  creek,  which  baa  iu  die" 
charge  IS  milea  below. 

The  Homochitio  river  rises  about  50  mites  north-east 
from  Natchca;  (lows  south-west  about  li>0  miles;  en- 
ters the  Mississippi  at  N.  Lat.  31*  12*. 

Tlie  Buffaloe  is  rather  a  creek  than  a  river,  not  having 
•  course  of  mor»-than  2s  or  30  miles.  This  stream  rises 
in  AnAite,aQd  flows  west  throogb  Wilkinaoncenoty,  and 
fidls  btio  the  Missiasippi  two  milea  above  Loftus 
Heights. 

The  Tennessee  river  formii  a  p«rt  of  the  boundary  of 
the  state  of  Mi!>si»»ippi.  from  the  mouth  of  Bear  creek 
to  the  Tennessee  line,  at  N.  Lat.  35*,  about  80  miles, 
and  ought  ceoeequentlf  tn  be  clawed  e>  one  of  the  rivere 
of  the  atetc* 

We  haTO  alreedf  obsenred,  that  the  aoureea  of  the 

Tombigbee  were  in  the  state  of  Mississippi.  The 
aources  of  Tombigbee  rise  near  the  Tennessee  line,  flow 
to  the  south-east,  and  enter  the  aiete  of  Alebeoie  at  about 
N.  Lat.  S3*  JKf. 

The  state  of  Miatiauppi  has  a  very  confined  and  in- 
commodious sea- coast,  of  fO  milea  in  extent.  In  thia 
distance,  ihe  Pascagoula  la  the  onljr  inlet  by  which  ves- 
scls  of  the  itmallest  size  can  cmcr,  and  in  (hat  only 
schooners  of  small  draught,  at  Wiy;h  water,  can  rtach  ibc 
junction  of  Chickisawhtiy  and  Leaf  rivers.  The  Pearl 
edanits  oo  navigation  worth  mention  i  and  the  bay  of  St. 
Loids  ia  a  mere  indentation  of  the  eeaat,  of  no  practical 
use  in  a  commercial  point  of  view. 

The  Missiasippi  river  is  the  great  harbour  and  outlet 
of  the  state. 

The  state  of  Mississippi  is  naturally  divided  into  four 
grand  divisions  of  soil.  The  islands  in  Lake  Botgne, 
end  the  Gulf  of  Mexico}  Pine  Forest}  Miasassippi,  and 
otherffverallovieof  and  the  Mhaiseippi  BluRa. 

Advancing  from  south  to  north,  first  occuraa  chain  of 
low  sandy  islands,  lying  about  six  or  seven  mites  from 
the  main  shore;  their  names  are, ranging  from  west  to 
east,  the  group  <^  the  Malbeureux  (unfortunate)  Islands; 
Mary  Anne,  Cat,  Ship»  Oeg^  IIon%  and  Pe^  Beia 
Islands. 

The  opposing  shore,  once  a  part  of  West  Florida,  la 
alevel  pine  forest  to  the  wA'cr  (rl^e;  constituting  the 
second,  and  by  f*T  most  extensive  superficies  of  soil  in 
the  State.  Receding  from  the  sborea  of  the  Gulf  inland, 


the  face  of  the  country  imperceptibly  swells  into  bills; 
and  though  no  pert  of  the  aute  rises  into  elevatiooa  that 
can  be  designated  mountafaii,  much  of  ha  surface  la  ex- 
tremely broken. 

Next  in  extent  to  the  Pine  Forest  land,  is  the  range 
cjIIi  1  lUc  .Mississippi  BlulTs;  and  ljsilv,thc  inote  con- 
fined, but  greatly  most  valuable  land,  where  found  above 
annual  overflow  river  allvvioo.  Of  theee  three  latter 
divisioos  of  aoil  in  order. 

Aa  we  have  already  observed,  the  Pine  Foreats  reach  the 
waters  ofthe  Gulf  of  Mexico  ;  and,  wc  may  add,  txttnd  to 
the  intervals  between  the  streams,  to  the  norilici  u  txire- 
Ti;ii  .  if  ihe  state.  This  species  (^f  soil,  deriving  its  title 
from  the  principal  timber  it  produces,  in  most  places 

Sradually  mingles  with  the  river  alluvion,  or  Mississippi 
itufls,  and  pioducea  an  Inlsnnediate  soil  partaking  ef 
the  qualities  of  both ;  and  on  winch  oak,  ash,  hickwy, 
dogwood,  sweet  gum,  and  other  trees,  intermingle  with 
the  pine.  This  mixed  soil  and  limber  h  known  in  the 
country  by  the  name  of  interval  land,  and  is  ut'eit  fuund 
very  productive.  The  pine  lands  have  hitherto  been 
considered  extremely  aterile;  how  far  future  modes  of 
culture,  or  artificial  meana,  maf  tend  to  uieUont*  tUa 
Bpcciea  of  aoil,  lemalna  au  undecided  probten. 

In  ilic  northern  parts  oF  the  stare  of  Mississippi,  to- 
wards  Tennessee,  the  pine  wockIs  are  frcfjucntly  inter- 
rupted by  a  species  of  pi  ..nc,  r  rather  barrens,  on 
which  grow  shrub  oak,  and  other  dwarf  bushes  i  but  the 
soil  continues  to  exhibit  the  unpiudnedflo  ehaiMterof 
that  of  the  pine  woods, 

It  would  not  be  haaardiug  much,  to  eeiiiwiu  tko  ex- 
tern nf  thr  [>  b«Trentnctaattw»«hMnof  tha'aadrearcu 

01  the  state. 

In  all  the  length  of  the  state  of  Mississippi,  from  X. 
Lat.  31°  to  35",  a  range  of  bluifs  extend.  These  biufiiB 
reach,  and  are  washed  by  the  Missiasippi  in  a  few  plaoeo 
anif,  Imoiediateljr  above  N.  Let.  SI*,  riwa  the  highest 
of  these  blefls,  known  hf  the  neve  of  Loftus  Heights, 
which  skirt  the  liver  four  or  five  miles.  A  very  large 
curve  of  the  Mi>sissif)pi,  to  the  west,  leaves  an  ex- 
ten.>ivc  ovcrRown  tract  along  liu:  'ight  bank,  as  high  as 
Ellis's  Cliff's,  where,  by  an  eastern  curve  nf  the  river, 
the  UolTa  are  again  washed  by  the  stream ;  which  la 
also  the  caae  at  the  ei^  of  Match  ex.  Above  the  latter 
place,  the  Uoffkend  river  do  not  aga>.i  come  in  e«Mitaet 
bctow  Ihe  Grand  Gulf  at  the  mouth  of  the  Rig  Black 
river.  The  bluffs  again  reach  the  stream  at  Walnut 
Hills,  hclow  the  mouth  of  the  Yazoo,  and  at  the  Chi;:ki- 
saw  Bluffs,  immcdiateljr  at  the  oorih-wcsi  angle  of  ihe 
state. 

These  bluffs  are  the  mere  exienaien  of  the  compara- 
tively elevated  surface  of  the  stste  of  Mississippi  over 

the  low  grounds  of  the  river  of  the  same  name.  When 
the  waters  arc  low,  it  is  found  that  the  bluffs  are  under- 
laid by  a  crude  concrete  of  sand  and  pebbles,  held  ki 
mass  by  an  oxide  of  iron ;  the  whole,  no  doubt,  rcatiit|^  eo 
a  secomiaiy  base. 

The  elevadoo  of  the  bluffs  varjr,  but  about  one  ban- 
dred  feet  medium  height  would  not  be  a  serious  depar- 
ture from  fact.  They  are  cut  into  hills  by  the  abra&ion 
of  water  of  the  numerous  streams  which  flow  from  the 
pine  woods  in  the  interior. 

•  What  renders  these  tduffa  and  billa  objecta  of  peculiar 
iniererat,  la  the  ^allty  of  the  aoil,  which  ia  in  elmoatall 

places  good,  and  in  many  exuberantly  fertile.  Receding 
from  the  bluffs,  the  pine  forests  imperceptibly  encroach, 
and  in  aone  piaoe^  tt  m  more  or  leea  diatmco  froai  the 
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river,  say  in  a  direct  line  from  ftftiM  to  tVM^niles, 
closet  the  productive  border. 

Tba  fnMggiog  limit  is  uk«B  in  general;  many  of  tbQ 
«BMf>e«wra«»  kvf  fitrUle  tract*  sn  their  tmkh  futhar 
nito  the  interier  of  die  state ;  but  the  letter  deaer^tlon 
of  land  belongs  more  pariicularljr  to  river  aJluviOlt  than 
to  the  soil  of  the  bluffs  or  hilJi. 

The  soil  of  the  bluffs  and  hills  is  a  rich  loam,  resting 
on  clay  ;  and  digging  wells  has  disclosed  the  fact,  U»t 
the  general  substratum  to  the  clay  is  loose  tend. 

The  whole  of  this  fine  border  m  eoU,  in  a  siete  of  im> 
tare,  it  covered  with  •  verjr  dense  forest,  with  an  ander> 
wood  of  i  ced  cane,  the  ArunJogigantea,  many  species  of 
vitis,  smilax,  and  other  climbers,  aiid  an  in&nito  variety 
of  more  humble  vegetables. 

A  mere  list  of  tbe  most  prevalent  timber  trees  will 
aerve  to  deoMmetrate  the  feiiilitf  of  tfaia  tract :  thcie 
•re, 

Black.. oak,  Qucrcvjs  tinctoria. 
Wliilc-oak,  Quercusalba. 
Spaiitah*oak,  Querciw  fsteata. 
Bhiok  jaekKwk,  Qtmvtis  ferapnea. 

Willowf-onk,  Qncrcus  obtuailoba. 
Wiltl-chcrry,  Cciasus  VirgintaiMk 
Sweet  gtim,  Liquidambar  styraciflaii 
Poplar,  Liriodendron  tulipifera. 
Large  laurel.  Magnolia  gnodiltonu 
Beech,  Fagus  sylveetris. 

Fagus  pumila,  here  a  tree  often  fbrtf  fMt  ki  Ughti 

nncl  rip-h*  or  Ten  inrhrs  fliameter. 
Black  locust,  KoLiiiii  pseud  acacia. 
Mult]eriT,  \lorus  rubra. 
Persimon,  Oiospiroa  Virgiotant. 
Honey  locott,  Uleditaia  tricanthOAi 
BUck  gum*  NfSM^lvalica. 
Coltonwoodi  l^pahis  angulata. 
Linden,  TiJia  pubcsccns. 
Muscilagiiious  elm,  Ulmus  Americana. 
Red  elm,  Ulmns  uhru. 
Sassafras,  Laurus  sawuifras. 
■  Sycamore,  Flatamu  dccideiMalia. 
Aib|  FraxtBOB  tomentosa. 
Black  waknit,  Juglans  ni^^ra. 
Bitternut  hickory,  Jn^^-tn  amorn. 
Natmeg  hickory,  JugUns  myristiexfomiu. 
Red  flowering  mafta)  A«er  rabmnk 

Of  more  humble  trees  and  shrubs,  and  other  vegcta^ 
bleti  the  Ibllowjng  are  most  indicative  of  fertilitr  of 
aoU. 

PapaW}  Aononatiiklia. 

Dogwood,  Comos  florida. 

Spice  wood,  Laurus  benzoin. 
Spanish  mulbery,  Morus  scabra. 
Buckeye.  Pavia. 
Poke,  Phytolacca  decandra* 
Blackberry,  Rubus  viUqaOl. 
MtiacadiiM,  Vitia  verrucosa. 
Raod  can^  Aramiogiga&tea. 

It  woold  iwell  this  article  to  loo  great  length,  to  give 
a  mere  li»t  of  the  nu>!,t  interesting  vegetable  productions 
of  the  fine  trar  t  under  review  ;  ihe  foregoing  are  iuscrt- 
ed  as  illubirativc  <tl  its  natural  fertility. 

^Vhen  compared  with  the  entire  area  of  the  atate,  the 
productivo  tract  before  ua  ia  conflaed  in  extent  s'bttt 
vnen  we  (um  oar  attentkii  to  Iho  esotk  vcgetabt^ 


which  are,  or  can  be  produced  vltUln  its  limits,  thain* 
trinsic  value  of  the  land  is  rendered  apparent. 

Indigo,  tobacco,  and  cotton,  iiave  in  turn  been  cu1ti< 
vated  aa  ata]>le%  and  produced  in  great  abundances  the 
latter  has  fbr  more  than  twenty-five  years  past  suponeded 
the  two  former,  and  will,  in  all  human  probability,  contiattO 
the  great  staple  of  this  part  of  the  United  States. 

Much  speculation  has  been  made  upon  the  quantity 
of  cottoQ  which  isi  or  can  be  produced  per  acre,  upon 
tbe  blnff  landa.  The  writer  of  this  artkki  ftom  aome 
ponooalexperleiicot  will  undertake  to  astamossopoonds 
of  clean  cotton  aa  about  an  average  crop. 

To  cotton,  indigo,  and  tobattco,  may  he  added,  as  the 
exotic  plants  cultivated  in  tlie  state  of  Mississippi,  Indian 
Corn,(zca  maize,)  oats;  and,  where  the  inhabitants  choose, 
wheat  may  be  produced ;  but  tbe  culture  of  that  grmin  ia 
seldom  aiiempied.  Most  gtrdeo  plants  grow  Tuxuri> 
anily,  though  good  gardens  are  rare.  That  apecies  of 
potatoe,  tbe  ttiberous  rooted  solanum,  commonly  called 
Irish  potatoe,  is  cultivated,  but  does  not  succeed  so  well, 
either  as  to  quantity  or  quality,  as  the  same  yegetable 
does  farther  northward.  The  sweet  potatoe  (convol- 
vulus batatas  of  Muhlenberg)  is  produced  in  tbe  utmost 
abundance. 

Of  cultivated  fruits,  the  principal  are  the  apple,  peach, 
atid  fig,  tbe  latter,  below  N.  Lat.  33*,  seems  to  flovriah 

as  if  natural  to  the  climate.  The  plum,  nectariOBi  apri- 
cot, fiic.are  cultivated,  but  not  extensively. 

Like  all  the  southern  states  of  the  United  States, 
meadows  cannot  be  correctly  aaid  to*  exist  in  the  atate 
of  Miaeissippi. 

Though  the  winters  are  in  general  mild,  (be  seasons 
are  extremely  variable.  Frequently  frosts  occur  in 
sufficient  severity  to  destroy  cotton,  indigo,  tobacco,  and 
other  lender  plants,  as  early  a&  the  first  week  in  October ; 
whilst  perhaps,  in  the  next  season,  the  flowers  of  the 
same  vegetables  will  be'  found  blooming  in  Dacembor, 
and  even  b  Xanuaiy,  aa  was  the  case  In  1805. 

No  winter,  however,  passes  without  frost,  and  very 
few  without  snow,  at  Natchez.  In  December,  1800,  tbe 
thermometer  of  Fahrenheit  fell  to  13°,  five  miles  south  of 
Natchez ;  and  often  since  that  period,  the  cold  has  been 
nearly  if  not  altogether  as  intense.  This  casual  severity 
prevents,  to  the  utmost  southern  extremity  of  tbe  statei 
the  cultivatioa  of  either  sugar  cane  or  the  orange  tree  ; 
vegetables  which  are,  in  fact,  confined  in  the  Delta  nf  the 
Mississippi  to  a  latitude  south  of  most  parts  of  ti  e  state 
of  Mississippi. 

The  bluff  lands  are  followed  by  the  river  alluvion, 
which,  though  leaa  io  ^nantiiy,  is  still  more  productive, 
where  aboro  aimual  or  caaual  overflow.  From  the  bluffa 
confining,  and  of  consequence  canting  the  aecumulatioQ 
of  the  surplus  water  of  the  Mississipfii  in  the  spring  and 
summer,  there  exists  less  arable  soil  ki  inc  lei;  bank  of 
the  Mississippi  river,  in  the  state  of  t  uit  r,  imc,  than  on 
the  right  bank  in  Arkansaw  territory,  and  iu  Louisiaita. 
Some  very  wealthy  settlements  on  the  left  bank  do,  how* 
ever,  exist,  with  a  toil  poeaeaaing  the  uaoal  fenili^  of 
tbe  Miasttsippi  banks.  The  srabltf  border  vaties  from 
half  a  mile  to  two  fuin  lrr  1  is,  and  is  every  where 
tenninalcd  in  the  rtat  by  ovt  i  Kuwn  grounds,  submerged 
annually  from  one  to  ten  or  twelve  feet. 

The  natural  growth  on  the  river  arable  border  is,  io 
gencial,  sweet  gutn,  diSbreat  epeeiea  of  oak,  ash,  and 
hickory,  backberryy  aycamore,  fcc.  with  an  under-growth 
of  reed  cane,  and  below  N.  Lat.  31°  3(/,  the  palmetto. 
In  tlie  oforflowii  awanps,  the  priadnol  timber  is  cypresa, 
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tup'.;lo,  difTcrcnt  species  uf  o:ik  and  lilckory,  maple, 
sweet  gum,  and  ash.  On  all  nilicr  waier-courscs  in  ihe 
iUkte^  more  or  less  alluvion  occurs  ;  but  in  all  places  is 
confined  in  e»tcnl»  end  on  the  streams  in  the  interior, 
often  merges  Into  the  interval  land  or  pine  Toresi. 

Taken  logettier,  the  blufl*  lands  and  river  alluvion 
amount  to  about  5560  square  miles,  equal  to  3,558,400 
acre.  The  blufT  hinds  extend  from  N.  Lat.  31"  to  35°, 
with  raoic  or  k&&  wiiSth,  a  ihc  rivers  intervene. 

Confined  as  the  two  foregoing  tracts  of  land  are,  when 
compared  to  the  ere*  of  the  stste^  of  which  they  form  n 
part,  ihtj  nevertkelem  Joriniin  the  aggregate,  the  oioet 
extensive  continuous  tract  of  productive  soil  in  the 
United  States,  south  of  N.  Lat.  35" ;  and  when  its  fer- 
tility and  local  advantages  are  taken  into  view,  it  is 
hazarding  no  violence  to  truth,  to  c&timaic  this  region  as 
one  of  the  most  valuable  in  the  United  States. 

CoutUie$t  Tovntf  Po/uUationf  and  JJiatoricai£ifie(h<u— 
In  the  state  of  MiMisaippi  there  are  19  coumImi  aa  Cal- 
lows, commencing  «l  the  looth-easi  anf^ie  of  the  atate. 

Counties.  Chief  Towns. 

Jackson, 

Hancock, 

Green, 

Wayne, 

Covington, 

Marion,  lacksonville. 

Pike,  Holmesville. 

l^wrence,  Montieello. 

Amite,  Libftv 

Franklin,  Franklin. 

Wilkinson,  Woodville. 

Adams,  Natoubz. 

Jvfrcraon,  Huntston,  or  Greenrille. 

Claiborne,  Gibaonaport. 

Warren,  Warrenton. 

The  returns  of  the  census  of  1820  have  not  yet  been 
rccrivcd  from  this  state,  but  the  number  of  inhabitants 
probably  amounts  to  within  a  trifling  fraction  of  6(M>0O; 
one  hair  of  whom  are  black,  or  of  mixed  breed.  Of  this 
population,  more  than  half  are  contained  in  the  live 
counties  bordering  on  tlie  Mississippi  river,  Wilkinson, 
Adams,  Jefferson,  Clairxjrne,  and  Warren.  Franklin 
and  Amite,  lying  ea^t  of  Adams  and  Wilktnioi^  are, 
after  the  river  counties,  best  peopled.  Lawrenee,  Pike, 
and  Marion,  aitaated  on  the  watera  of  Pearl  and  Bogue 
Chito,  and  immediately  east  of  Franklin  and  Amite,  arc 
but  thinly  peopled;  and  the  five  south-easterti  coumits, 
("ovington,  Wayne,  Greene,  Hancock,  and  Juckson,  have 
Still  tewiT  inhabitants  on  an  equal  surface,  than  are  found 
in  Lawrence,  Pike,  and  Marion. 

The  country  near  Nstebes  was  settled  bj  the  French 
In  ins,  and  Fort  Rosalie  bailt  on  the  bloff,  within  the 
now  incorporated  limits  of  that  city.  The  first  French 
colony  was  massacred  by  the  savages  in  1 729,  and  the 
rnuiitry  i  umaincd  nninhabited  bf  Ihe  wbiteamanjr  yeera 

afterwards. 

In  1 763,  Natchez,  then  conddered  a  part  of  West 
Florida,  waa  ceded  by  Spain  to  Greal  Britaii^  who  re* 
talned  possesaion  nnlH  1781,  when  that  place  and  all 

West  rti>i  i  '.a  was  rui.'iucicd  hy  the  Spaniards  under 
fioveriior  Bernardo  fi  i1m  z;  and,  tiy  tlie  treaty  of  I'ans, 
West  I'lorirta  was  toiifim>L(l  to  Spain.  As  the  lintits  of 
the  iiruish  and  French  coloiucs,  and  afterwards  those 
between  the  British  and  Spanish  colonies,  had  never 
been  fixed,  the  Spanish  naiboritiea  held  Matches  and 


the  adjacent  country  as  an  appendage  of  Florida  until 
1798,  when  the  city  and  country  were  cvacuatrd  by  the 
officers  and  troops  of  Spain,  and  the  United  States  com- 
missioners took  full  possossioo.  In  1799,  the  line  of 
denareation  waa  completed,  and  the  boundary  fixed, 
which  now  separates  the  sutes  of  Louisiana  muA  Min- 
sissippi,  between  the  Mississippi  and  Pearl  rivera. 

April  Till,  1798,  an  act  of  Congress  was  passed.  u- 
thorizing  the  President  of  the  United  Slates  to  apjMMol 
commissioners  to  adjust  the  Kmitanf  Ihe  tortllocy  west 
of  the  Chsuboocby  river. 

May  lOih,  an  act  was  iiaaaed  Ibr  the  organiaatioo  of  ■ 
eovemoient,  and  the  lerrkory  named  The  Mi— tyyj 
Territory." 

Jum  n,  i  r  s  an  act  passed,  admitting  n  dnlegnie 
from  the  Mississippi  Territory  in  Congress. 

June  17th,  1813,  the  assent  of  Georgia  demanded,  for 
the  formatioo  of  two  autieaout  of  the  Miasiaaippi  Tocri* 
tory.  Thia  demand  waa  attbaequenily  aeeeora  to  by 
Georgia. 

January  21st,  1815,  a  petition  from  liic  lej^islature  of 
the  Mississippi  Territory  laid  btlbic  Cotipress,  praying 
admission  into  the  Uni<ji)  on  the  same  iooltng  with  liic 
original  statea.  A  committee  of  Congrcea  reporUd  on 
this  petition  favourably,  December,  I8l«b 

A  taw  was  passed  in  cohaeqoence,  March  lat,  1917, 
lutKririzing  the  call  of  a  Convention,  which  was  called, 
anu  met  July,  1617,  accepted  the  icruis  propoisccl  by 
Congress,  framed  a  constitution,  Au[;usi  isiii,  which 
was  accepted  by  Congress  iu  December  tulkowing;  aod 
the  state  of  Mississippi  assumed  her  suiion  as  a  member 
of  the  Untied  States.  Since  the  period  of  admisakiB,  no 
event  of  consequence,  in  a  general  view,  haa  taken  plicn 

In  this  stale 

MISS(.)L'Ui  KivEU.  See  Mississirpi  .Aawi,  p.  $33. 
MISSOURI,  one  of  the  United  States  of  North 

America. 

Situation  and  £x;cn/.— The  stale  of  Missouri  is 
bounded,  nonh>eaat  and  aouth-east,  hy  the  Miaaiaaippi 

river ;  south  by  the  territory  of  Arkanaaw  {  and  WMt  mid 

norlli  hy  the  western  unappropri     .1  t c i  .~iior]f  oC  tlM 
United  States,  formerly  a  part  ut  Lioui^^uiia. 
The  linuta  of  Mtiaouri  are  t 

MUCft 

Beginning  on  the  left  bank  of  the  Mississippi  river 
at  the  mouth  of  Lemoine  river,  and  thence  down 
the  former  stream  to  where  it  is  intersected  by 

N.  Lat.  36',  

Thence  due  west,  along  N.  Lat.  36°,  to  the  right 
bar.k  of  St.  Francis  liver,  .... 

Thence  up  St.  Francis  to  a  point  where  tlvai  river 
is  intersected  by  N.  Lat.  36"  90',     .  . 

Thence  due  west,  along  tbe  territory  of  Arkanrnw* 
to  a  point  where  a  meridian  line,  drawn  from  the 
junction  of  the  Missouri  and  Kanscs  rivers,  will 
iratrsect  N.  L.u.  36"  3u',  .... 

Thence  due  north  to  a  pDint,  where  a  line  extend- 
ed due  west  from  the  Sac  Village,  on  Lemoiite 
river,  will  intersect  the  west  boundary,  . 

Tiience  due  east  to  the  Lemoine  river, 

Thence  down  the  Lemoine  river  to  the  place  of 
be^noJug, 
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Area  within  a  trifiing  fraction  of  63,coo  6<|uate  miles, 
~  to4O}3t0j00O  acrei.  Mean  length  fram  north  lo 
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south,  280  miles  i  main  breadth  from  east  to  wtMt  S90 
iniles.    Extreme  M«lb  N«  L»t  ExtTBOW  DOItll 

N.  Lat.  40'  26'. 

Missouri,  in  point  of  extent,  is  the  third  state  of  the 
Uoitfld  St»tmt  Md  ooljr  bil*  below  Vii^inia  and 
George* 

Frdtiret. — Though  part  of  this  state  is  hilijr,  and 
s  irii'  <jt  the  hills  approach  in  elevation  the  dignity  of 
rivivuiiains,  yet,  strictly  speaking,  no  mountains, either  in 
detached  groups  or  chains,  exist  within  the  limits  of  the 
aute. 

For  even  object  of  hiiiiwn  effiunh  riven  ere  the  moat 
inpofwnt  Meturee  of  an  tnfcuid  eamitry,  end  few  regions 

of  the  earth,  of  equal  extent,  cfan  compare  with  Missouri 
in  the  magnitude,  number,  and  tiuvigabic  facilities  of  its 
rivers. 

Of  these,  tl^e  first  in  order  is  the  Mississippi  and  Mis. 
aouri,  bcMh  of  which  have  been  already  so  amply  noticed 
in  our  deecripiko  of  the  Miariaaippi  Basin,  that  no  far- 
ther eceoont  of  them  ie  neceeaary  in  thit  piece. 

The  Lemoine  river,  though  for  a  few  miles  forming 
part  oi  tlic  boundary,  can  hcarcely  be  called  a  river  of 
Missouri.  The  Osage,  rising  in  liic  territory  of  ArliaP' 
aaw,  and  flowing  novih-easi  into  the  Mi^isouri,  is  the 
meet  important  confiuent  of  that  river  in  the  state  of 
Misioiin.  The  Oaage  baa  ita  moi4th  near  the  centre  of 
the  atete,  where  the  nitore  leet  of  govemmcot  it  lotend- 
ed  to  be  placcc!.  The  Osage  is  a  targe  navigable  stream 
in  all  its  length  in  the  state,  and  waters  some  excellent, 
and  much  good  land. 

Btsudtis  the  foregoing  large  stream,  the  Missouri  re> 
ccives  from  the  right,  below  the  mouth  of  the  Kanaea, 
Blue  Water,  Gascaoedetend  eome  eiiwller  atreems}  end 
from  the  left,  Grande,  Cherleloii,  Good- Woman's,  Greet 
Manitou,  Otter,  and  Charcttc  rivers.  The  Merrimack 
enters  ihe  Mississippi  18  miles  below  St.  Louis,  iiul  has 
been  miiired  under  the  article  Mississippi  Kasin,  as 
have  been  White  and  St.  Francis  rivers,  whicli  closes  the 
liet  of  the  atreams  of  the  state  of  Missouri. 

The  poeitiooof  Missouri  ia  in  a  high  degree  favour- 
able to  eoaimerce,  population,  end  wcellh.  Extending 
four  and  a  half  degrees  of  latitude,  its  tempcratt:re  must 
vary  considerably,  if  uninHueoced  by  any  other  cause 
than  mere  geogruphic  extent.  Thie  ie  not|  liowever, 
the  case,  as  will  soon  appear. 

In  conducting  this  goneivt  survey,  I  have  endeavoilt- 
«d»  ia  •  perticular  in«iniar«  to  delineate  tliose  featuroi 
which  inflaence  the  meteorological  phenomena,  end  the 
teirpci  i  J  re  of  the  seasons,  and  also  to  point  out  the 
grenj  oiitliiies  of  soil.  In  respect  to  Missouri,  it  will  be 
ncct^^  iiy  to  deviate  from  the  strict  observance  of  the 
plan  pursued  in  describing  the  state  of  Mississippi.  In- 
llead,  therefore,  of  dividing  the  former  state  into  its  na> 
ttirai  aections,  in  relation  to  edit  we  will  take  each  of  ita 
river  dtatricta  bf  itself. 

We  have  seen  that  the  river  Mississippi  washes  Mis- 
souri on  Its  north-east  and  souih-f  ust  frotiiier,  550  miles, 
followiin:;  the  meanders,  though,  by  comparative  course, 
the  distance  aiong  the  Mississippi  would  not  exceed  350 
niilei.  Though  the  mere  banks  of  the  Miaaissippi  pre* 
•erve  a  nearly  uniform  character  in  all  their  extent  along 
the  front  of  Miswori,  yet,  from  difference  of  climate,  the 
vegetable  productions  arc  very  clifTerent  at  the  two  ex- 
tremes. So  much  has  iilreudy  been  said  on  the  features 
and  quLiliiy  of  tlie  ulhiviul  in;irginsof  the  Miaiierippittbat 
it  is  needless  to  amplify  on  the  subject. 

Aicflndiiif  the  liiiiiiMppi  from  iu  mouth)  m  emi- 


nence is  to  be  found  on  its  weatem  bank  in  a  dittanee  of 

upwards  of  1000  miles.  Twenty-eight  miles  above  the 
junction  of  Mississippi  and  Ohio,  occurs  the  first  rocky 
bluif  on  the  right  bank.  It  is  composed  of  an  enormous 
projecting  precipice  of  limestone,  whose  real  height 
above  the  water  baa  never  been  very  satisfactorily  deter- 
mined. Thie  ledge  ia,  no  doubt,  a  continuation  of  the 
great  limestone  formation  of  the  Ohio  valley.  In  Mis* 
souri,  it  is  a  part  of  a  ridire  of  hills  which  continues 
from  this  point  westward,  through  the  state,  and  ranges 
between  the  waters  of  Arkanaaw  and  those  of  Osage  and 
Kanaea  rivera,  perhaps  to  the  Chippewan  moaotains. 
This  ridge  dividee  Miaaouri  into  two  very  distinct  cli- 
mates. In  the  south-eastern  part  of  the  state,  along  the 
Mississippi  river,  the  cotton  plant  is  cultivated,  though 
only  for  family  use;  as  an  object  of  commerce,  itofifers 
no  great  advantage :  but,  above  the  ridge  in  quealiuni 
that  plant  ceases,  and  a  region  commences  favoumbic  to 
the  production  of  the  cereal  gramioa. 

Near  tin  MisMasippv,  below  the  iimestooe  ridge,  the 
baolta  are  in  every  respect  similar  to  what  they  have 
been  described  in  Louisiana.  The  rear  lands,  as  far  as 
the  Si  Francis,  are  analogous  to  grounds  sin^ilarly 
placed)  in  atl  the  distance  from  the  limestone  range  to 
the  sea  marsh. 

The  St.  Francis  risea  partly  in  the  hiila  of  the  lime- 
atone  ridge,  and  in  part  from  the  dr^  of  the  Mlseia- 
sippi.  The  north-eastern  branch  of  that  stream  appear* 
to  have  been  formed  from  an  ancient  outlet  of  the  Mis- 
sissippi, and  to  have  contained  a  volume  of  water  much 
larger  than  passes  by  its  channel  at  pr«&cnt.  The  ordi- 
nary distance  between  the  two  rivers  is  about  50  miles, 
flowing  nearly  parailel  from  N.  Lat.  37°  to  N-  Lat.  34* 
Stf,  where  the  St.  Francis,  by  a  gradual  curve  towards 
the  lower  part  of  its  course,  joins  the  Mississippi.  The 
nortli-westcrn  luauch  rises  near  N.  Lat.  38",  in  a  very 
hilly,  !)i  kt  II,  rocky,  aiui  barien  tract  ufcounti-)-.  There 
are  some  good  lands,  but  in  no  quantity  commensurate 
with  the  extent  drained  by  this  river,  whose  whole 
length,  by  comparative  eourse,  is  Sso  miles,  one  half  in 
Missoari,  and  the  other  in  Arkansaw.  Extensive  settle- 
nients  have  been  made  on  the  soui  ccs  cf  the  St.  Francis 
and  its  tributaries,  .^ccordin^'  to  the  very  rcsptciable 
testimony  of  Mr.  Schodlcraft,  from  personal  observ.aion, 
the  country  from  which  the  western,  or  rather  north- 
western source  of  St.  Francis  flows,  is  primitlvet  com* 
posed  of  granitet  gneias}  and  other  cengenerate  racluif 
amongst  which  are  situated  one  of  the  richest  iron,  and 
the  most  abuiitlant  lead  mine  on  the  globe.  The  theolo- 
gical notices  of  Mr.  Scboolcrsft  deserve  the  utmost 
attention;  because  made  by  a  prolessed  inincralot;ist, 
and  a  man  who  visited  the  region  to  collect  facts,  and  not 
to  support  any  pre-conceived  theory.  Thia  gentleman 
haa  bcen^  it  muat  be  acknowledged,  much  too  general  on 
a  fact  BO  important  as  the  existence  of  a  primitive  region 
west  of  the  Mississippi,  and  so  near  that  stream.  He 
has,  however,  enriched  our  literature  with  by  far  the 
best  account  extant  of  the  mineral  resouiccs  of  Mis- 
souri, and  very  correct,  though  brief  notices  of  its  soil 
and  vegetable  prodactloni. 

Black  river,  tbe  north  fork  of  White  river,  rises  in 
the  south-western  part  of  Missouri,  by  a  number  of 
branches,  of  which  Strawberry  river.  Spring  ri\er,  and 
Currents  river,  are  the  principal.  The  sources  of  Black 
river  are  in  the  ridge  of  hills,  or  rather  mountains,  which 
has  been  already  noticed.  The  base  of  the  country  drained 
by  Black  river  ii  calcareona}  coneqacDtly  the  loU  ie 
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very  prodactive.  The  climkte,  as  to  temperature,  is  in 
no  respect  essenlUIIj  diflTcrent  from  tliat  ut  Si.  Francis. 
The  former,  fiom  superior  elevation  and  more  exemp- 
tion Trom  stagnant  water,  is  do  doubt  much  more  salu- 
brious than  the  latter.  LiktiUealoiriMHM  re^ons,  that 
of  Black  river  afford*  eoim  TMjr  larga  fiountaim  «C 
water,  rroot  one  of  wbtcb  Spring  river  takea  ito  namab 
The  surface  watered  by  Black  rirer  is  about  8000  square 
miles.  The  timber  is  extremely  large  and  Taried.  On 
the  streams,  cotton  wood,  different  species  of  hickory, 
«ak|  and  elm,  prevail.  The  sugar  maple  is  foundi  but 
the  climate  it  rather  too  far  south  for  the  profitable  ex- 
traction of  its  sap.  The  Liriodendron  lalipifera  it>  also 
found  in  this  section  of  country  of  an  enormoHS  growth. 
Oak  i>,  iiowcvcr,  tlic  prevailing  tree  on  the  waters  of 
Black  river.  Like  TenDCSsce,  and  the  southern  parts 
of  Kentucky,  the  vegetation  of  the  aouthern  section  of 
Miatouri  partake*  of  the  specific  variety  of  the  portbera 
md  Mniibeni  cxtrenhy  of^tbe  United  Statea.  Gotten  ia 
cultivated,  but  rather  for  dooaestic  use  than  as  a  com- 
inercial  staple.  The  cereal  gramina  produce  abun- 
dantly: iliQugh,  on  the  ver^e  of  the  prairie  country. 
Black  river  drains  a  very  dense  ibrcst.  In  fine,  that 
pin  of  Missouri,  south  of  the  ridge  we  have  alluded  to, 
and  watered  bf  St.  Franciii  Black*  and  Miaaia^ppi 
xivera,  may  be  with  propriety  coowwred  a*  naturally 
connected  with  the  Arkansaw  basin,  though  politically 
included  in  Missouri.  The  ridge  is  generally  clothed 
with  pine,  the  soil  handy,  and  extremely  sterile.  It  in 
fact  divides  the  state  into  two  unequal  zunes,  of  very  dif- 
ferent temperature. 

The  Merrimack  rise*  near  the  centre  of  the  state  j  haa 
Ita  source  in  the  dividing  ridge,  thoonrh  iti  ooorse  ia 
nearly  east  atonu;  its  northern  slope.  The  length  of  the 
Merrimack  is  not  above  1 20  miles,  comparative  course. 
Its  sources  arc  in  a  sterile  pine  forest,  and  moat  of  its 
.banks  partake  the  chaiactor  oi  (he  soil  from  which  it 
flew*.  Itisan  unimportant  stream  in  either  a  geographical 
«r  agricultural  point  of  viewj  thought  in  reapeet  to  mio0> 
ntl  wealth,  one  of  the  moat  remarkable  in  the  Uidted 
States. 

The  mine  traci,  according  to  Mr.  Schouici.il;,  the  bctii 
authority  on  tiic  siii)ject,  extends  in  icnj^th  from  the 
head  v^atcrs  of  St.  I'rancis,  in  a  north-west  direction,  to 
the  Merrimack,  a  distance  of  70  miles,  and  from  the 
Miastsaippi,  in  a  aouth>west  directioDi  to  the  Fourche  i 
Courtoia,  a  diatance  of  about  4iS  miles,  and  covering  an 
area  of  3150  square  miles.  The  same  author  remarks, 
that  it  is  not  in  every  section  of  it  that  lead  is  to  be  traced, 
and  he  describes  the  iniiicral  character  of  the  soil,  rocks, 
and  other  fosul  bodies  of  this  tract,  as  subject  to  so 
aitich  varletyi  aa  to  render  indicatjona  of  ore  difteuli  to 
■educe  to  any  aafefcaalt  The  aapect  of  the  country  is 
Bterile,  hilly,  and  in  many  phees  precipitous.  Many 
highland  barrens,  level  but  sterile,  chequer  the  inii  G  dis- 
trict. The  soil  in  general  is  a  reddish  coloured,  hard, 
'StifT  clay,  admixed  with  much  siliceous  gravel.  No- 
dules of  iron-ore  and  pyritea  are  firequent.  The  mineral 
hills  are  covered  in  rooai  placea  by  a  atvnted  growth  of 
oaka,  principally  the  poat  oak»  the  quercua  obtoailoba  of 
Michaux.  A  line  of  pine  aeparatea  the  sources  of  St. 
Francis  from  those  of  Merrimack,  anci  pa.tscs  tln-oui^h 
the  mine  tract  in  a  direction  from  norttt-west  to  south- 
cast.  Though  in  general  the  soil  of  this  tract  is  unpro- 
ductive, the  bank*  of  aome  of  ita  atreama  are  very  Cm 
vourable  ozceptioiw.  Tlua  fact  ia  aiucidatod  1^  the 
ibff«al  traeaiiDutidoii  tUs  aUsvial  aoili  «hi«li  ai«|  ayca- 


morc,  elm,  cr/.ton-tvooJ,  walnut,  maple,  buckeye,  hack* 
berry,  aih,  pKp,jw,  b.[)iccwaijd,  and  other  trees  and  shrub- 
bery, in<  K  Jtn  c:  'j{  fertile  land.  Mr.  Schoolcraft  inentiaoa 
a  fkct,  of  which,  from  tho  accompanying  remark  *|  bo 
seems  not  to  havt  uixieratood  the  cause.  He  obNVWa» 
that  arouiKl  mtmf  of  the  minea,  the  earth,  thnva  aitt 
and  raiaod  from  great  depths,  prodtieaa  treea  and  ahrabn 
which  are  not  peculiar  to  the  surbce,  and  instances  thn 
cotton-wood,  or  poplar,  and  beach-grapes,  the  vitia 
riparia,  I  presume.  He  states,  that  he  frequently  saw 
those  vegetables  growing  near  old  diggings,  where  the 
earth  had  been  rriaed  thirty  «c  fatty  ml^  and  white,  prc- 
vioua  to  those  diggings,  no  aaeh  iroes  or  vines  auaicd. 
It  is  well  known  to  bouunsts,  that  the  seeds  of  maof, 
perhaps  most  plants,  if  buried  at  great  depths  in  ibe 
earth,  will  retain  their  vegetable  organization  for  count- 
less ages.  The  indeatnaclibility  of  the  seeds  of  pisnta  is, 
indeed,  one  of  the  moat  eorioaa  aubjectaof  philosophical 
fofleetion  and  research.  Mr.  Schoolcraft  ascribes  tha 
cause  of  the  phenomeaon  to  that  epprobriom  of  science, 
equivocal  generation :  a  supposition  at  variance  with'  all 
the  laws  of  analogy,  as  applied  to  organized  beings.  The 
fact  proves  unequtvucaJly,  that  the  country  baa  under- 
went great  changes  in  its  external  crust,  since  the  vege- 
tables cited  depoaited  their  aeeda  ia  the  aoil,  now  covatw 
ed  by  estraaeeua  and  voty  tUffnaat  bodias. 

Here,  aa  In  every  other  place  where  ailiea  Ibrma  a 
large  part  of  the  soil,  the  spring  water  is  clear,  cool,  and 
of  course  wholesome;  and  bcinjj  cxi^  n  j/,  from  the  causea 
that  produce  disease,  stagnant  water  and  decaying  veg«* 
tables,  the  mine  country  la  possasaad  at  an  amnaBmaw  <f 
the  utmost  aaluteitr. 

The  ebaaf  e  of  ettmata  hatwoen  tha  vagioD  wamred 
Black  and  St.  Francis  rivers,  and  that  by  Merrimack,  ia 
apparent  in  the  vegetables  cultivated  by  the  iohabilanta 
of  each.  On  the  Merrimack,  wheat  succeeds  extremely 
well,  a  fact  no  where  perceptible  south  of  the  dividing 
ridga.  Wheat,  and  btdaed  all  the  cerealia,  may  be,  it  is 
true,  cuhivatad  even  ia  Loataiana  {  biu  balow  the  3&tk 
degree  of  north  htitade,  wheat,  r^e,  and  barby,  avioctt 
that  they  are  removed  from  tlieir  congenial  climates; 
atid  lii  no  part  of  Noriii  America,  except  some  of  the 
tabic  land  of  the  great  spiui  ii:  An^i  n  i  .  or  Chippcwan, 
where  elevation  compensates  advauce  towards  or  iiMo. 
the  tropics,  does  the  cereal  gramina,  except  roaizOf 
uin  the  fuU  dcveJt^iiMnt  of  their  growth.  And  ev«n 
maize,  in  Louiiiaoa,  Miaakaippi,  and  Alahaana,  does  not 
by  any  means  attain  the  rich  and  abundant  p-r.  'urc  of 
that  grain,  as  in  the  Mississippi  basin,  above  N.  Lji.  Go  . 
The  same  remark  api)lies  m  a  strikinf;  manner  to  the 
apple.  This  most  \  .duatde  of  all  tree  fruits  detcrioratea 
about  the  same  latitude  whb  wheat.  The  apple,  weak 
of  the  MtasiisipjMi  first  grawa  to  advantage,  above  th« 
mine  district.  The  peaen^rae  llnda  ita  meat  cont^enial 
air  about  X-  Lat.  38",  tt.r)i:.:h  it  is  a  fruit  possessing 
the  Uikiled  Slates  a  much  wider  range  than  the  :ipplc. 

The  Osage  rises  about  N.  I. at  37"',  W.  l.oni^  from 
Waahingtmi  City  31°,  and  flows  east  a  little  north,  havuiar 
a  comparative  course  of  four  hundred  miles,  oots-tliira 
of  which  ia  in  Misaouri.  Thia  river  riaaa  in  the  great 
western  prairies,  and,  like  every  atream  of  tiial  region, 
exhibits  some  very  productive,  and  a  large  proportion  of 
Bteril  land.  Its  meanders  are  in  the  lower  part  ol  its  courae 
very  winding,  consequently  it  contains  much  alluvial 
aoil  in  proportion  to  ita  length,  estimated  comparatively* 

The  MMS  of  the  Missouri  and  Miaaiamppi  are  ttm^ 
fbmly  jo  a  high  dagrea  pradmetlvflta  «ad  ctmtMii  parhapa 
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wie>tbird  of  all  the  valuable  arable  land  of  ihe  state. 
Th9  liflrt  thore  of  the  Mississippi  is»  from  Tewapaiy 
fcatipm  to  the  nootb  of  th«  MiMtmrit  ta  moot  ptoccs*  m 
ononiMMis  BiiHiaWiio  wM.  Thii  diManeo  It  ttoof  170 

miles  This  limestone  is  merely  Ihe  buttress  of  the  un- 
dcriayiiH;  strata  of  the  interior  cotifitry.  The  Mississippi 
f)()'.'-s  111  a  fliT-p  rlijtiru:!,  \vli  :-si:  sides  jfe  clevuV.d  hCjr 
900  feet  above  its  highest  sutfuce.  Those  precipitous 
bonkt  are  oondnoed  in  the  Missouri.  The  rich  alluvial 
iMMtDiilo  «t«  at  the  bote  of  thia  limeatone  precipiee»  and 
no  ftoobt  dei^o  niuch  of  tbotv  biiiluj  ftwit'tlN  colcoceoui 

ifrVi^  Thnt  the  ahrjiion  of  the  water%in  pOlt  OgOli  iMtfO 
woiii  awdv  aiid  deposited  below. 

Aiic  i.<^  r in>i-ihird  part  of  Misaouri  lies  north  of  Missouri 
river,  and  west  of  Mtoslssippi  river.  This,  in  point  of 
soil,  is  niiich  the  best  part  of  the  state.  It  is  more  uni- 
foraitjr  fertile,  ibough  ieea  dhreraified  io  aurfiMO,  tiwn  the 
Motion  MOth  of  Muaoori,  and  aootli'weat  of  the  Miaiia- 
•ippi  river  The  northern  <:.er'.iot)  is  also  much  chequer- 
ed by  small  nvcrs,  which  ^i-iicraHy  flow  south  into  Mis- 
souri. an<l  thougn  mostly  forest  land,  some  extensive  and 
verf  productive  prairies  occur.  South  of  Missouri,  there 
exists  no  medium  botveen  the  best  and  worst  lands,  and 
ainilar  to  all  tboao  pam  of  the  United  8«atet  below  the 
MitKNift,  and  weit  of  the  Miesiaaippi,  the  good  toft  es« 
tends  in  lines  mostly  upon  the  alluvial  banks  of  rivrrs, 
or  along  the  mai!;in  of  prairies.,  ami,  consequeiiilj,  ciin 
never  admit  a  tlt^iii  r:  aurl  stauered  population.  This  is 
OOtao  much  the  case  with  the  noribem  section ;  the  farms 
wUleaamne  in  that  quarter  somethimof  the  promiscaoaa 
OVieMkm  over  the  face  of  the  ooontfj*  which  ia  charae* 
tarislie  of  aettlenicnta  in  the  northern  and  eaaietn  mtoa> 

Taken  as  a  whole,  Missouri,  like  most  new  countries 
ht  the  United  Ktates,  has  been,  as  a  body  of  arable  land, 
greatly  overrated.  As  a  commercial  position,  if  due 
ulowance  is  m^de  for  its  mtemal  situation,  the  value  of 
tim  section  ot  our  country  has  never  yet  been  duly  ap* 
pfociated.  The  truly  astonishisB  aiaaaablage  of  lit on» 
vMch  aeeiB  to  have  sought  a  common  eefitre  of  onion, 
would  indicate  Si.  Louis,  or  ^lome  o'h!  r  place  in  its  vi- 
'  cinity,  as  the  future  irntrcfiot  betw<.tjii  \videly  extended, 
and  far  distant  pjiiio  i'?  ris  i  i.r  empire.  If  tlie  pursuits 
of  mankind,  and  their  individual  meaoa  of  subsistence, 
were  exclUbively  agricultunl*  Mliaearl  could  never,  in 
proportion  to  territorial  eattent,  posaeat  a  popalatinn 
equally  dense  with  New^Torfc,  Penrayltaida,  Ohio,  Indi- 
ana, or  lIHnnis ;  but  in  tt-r  complex  admixture  of  em- 
ployment, and  the  ilUmiubIc  iransmissinn  of  the  pro- 
ducts of  human  labour,  ari»ing  from  the  improvement  of 
modem  manners  and  arts,  population  does  not  depend  for 
its  entire  Mhaiatence  upon  the  quality  of  dioaoil  inha- 
bited by  OBf  portion  of  mankind.  Commerce  and  the 
plastic  bHb  demand,  perhaps,  aa  many  hands  ss  agricul- 
ture There  is  indeed  no  employment  of  human  labour, 
where  so  great  a  surplus  is  produced  aa  that  of  agricul- 
ture; and  none,  in  which  the  industry  of  a  few  will  ao 
,  Oift-ctaallf  aiipply  the  wants  of  manjr.  It  ia  for  t'hia  rea* 
•on  that  tbo  density  ol  popolatioo  must,  partlcolarly  In 
Bueh  places  aa  Missouri,  depend  as  much,  if  not  mi>rr, 
Qpon  commercial, mining,  and  manufscturinj*  pursuits,  is 
upon  the  optralions  oi-  ■-c-i.n.ii  s  of  ,:L'riL lilturc.  In  ::rj- 
ditioD  to  the  apparently  inexhaustible  stores  of  lead  ore, 
aome  of  the  most  abundant  iron  mines  in  the  world  exist 
on  the  Miaeouri  river,  and  in  the  interior  of  the  atate. 
Ixk  WaabhtRton  county,  Belvae  aettlement,  in  addition 

to  lead,  sjys  Mr.  Schoolcraft,  *•  in  »hr  ritlmess  of 
tbe  ore,  and  eateot  of  the  beds  or  mines,  it  is  no 


where  paralleled.  The  most  noted  place  is  the  iron 
mountain,  where  the  ore  ia  piled  in  such  enormous 
masses,  as  to  conatitiito  the  entire  aoutfaem  ostremity  of 
a  lofty  ridge,  wbieh  ia  elevaiad  «00  or  dOO  Ibat  above  tbo 
ptein."  Water  power  to  work  this  mass  abounds  in  all 
directions.  It  is,  however,  only  one  of  a  number  of 
mines  of  this  really  most  precious  of  all  metallic  bodies, 
which  lie  scattered  over  the  sources  of  St.  l-'rancis  and 
Merrimack  rivers. 

In  the  aamo  trkinitjri  and  in  ftct  over  tiie  entiro  lead 
tract,  oroa  of  line  miind,  a  very  important  liiet  fo  tb* 
mineralogy  of  Missouri.  Zinc  is,  when  it  can  be  cheaply 
procured,  one  of  the  most  useful  metals,  answering 
nearly  all  the  purposes,  witho  u  liie  desiiuctVve  qualities 
of  copper.  Zmc  has  been  hitherto  considered  a  scarce 
ore,  and  ahould  it  be  found  in  large  bodies  in  the  Missia* 
aippi  baahi,  will  add  a  very  important  article  to  tlie  yo> 
aovroea  of  that  fine  region. 

The  most  singular  circumstance  in  the  mineralorfical 
history  of  tbe  interior  of  North  America,  u  the  ^Lun- 
dancc  and  cxtetu  ol'  tin-  storesof  nmriiitc  d'  sn,ia,  ciirn- 
mon  attlt.  Amongst  the  revolutions  effected  in  the  last 
forty  years  on  the  condition  of  aociety,  there  is  none 
aMre  aahtiarjr  to  privau  oooveaieaee  than  the  cb«^  ta 
the  price  of  aalt  In  the  bMerior  of  thia  continent.  Wo 
remember,  when  the  supply  for  west  Pennsylvarii.i  and 
west  Virginia  was  procured  by  transportation  fjoni  the 
Atlantic  slope.  At  a  p'-tir  I  wiicn  money  was  at  Icist 
100  per  cent,  above  its  present  value,  aalt  cost  to  those 
jdacea  ive  dollara  per  baahel,  at  a  nMMum  price.  It 
la  now  manufoctorad  in  a  greai  varieqr  of  plaoea,  wheri 
tho  face  of  the  oartb  fjavo  no  Mleariooa  of  iia  esiatenc*. 

There  is  good  reason  to  believe,  that  at  certain  depths, 
the  whole  basin  of  the  Mississippi  is  saturated  with  salt 
water;  a  fiict  wliich,  comiiKifil  \',iih  the  abundant  cx- 
tstenceof  limpiu  trciili  water  at  the  surface,  ia  highly 

Whero  nrariaio  of  aoda  prevailatoaoeh  aacHatM  te 
some  parts  of  the  Spanish  mtemal  provbiees,  the  ear^ 

becomes  uninhaFiitn'  lr,  co'rl,  and  steril.  This  is  also  the 
case  with  part  pi  cciurul  Asia.  In  Europe,  salt  is  pro- 
cured gciiei  ally  fnmi  the  sea,  or  found  in  substance  in 
mines,  as  at  Guadaloupe  in  Spain,  and  more  particularly 
Wielitzka,  near  Cracow,  in  Austrian  Poland.  In  North 
America,  this  mineral  baa  not  been  found  in  aoiid  imbed- 
ded maases,  though  no  roaaooable  do«riM  can  be  enter- 
tained, but  that  the  bowcia  of  the  earth  must  contain  pro- 
digious bodies  of  that  fossil  in  its  crystallized  state,  in 
places  where  it  is  so  very  extensively  held  in  solution  by 
water.  It  may  be  safely  expected,  that  in  aome  futuro 
day,  muriate  of  soda  will  be  quaittcd  ta  tiio  Mlariaaippl 
bMin,  aa  ta  Spam  and  Poland. 

Coal  has  been  mentioned  amongst  Ihe  mineral  products 
of  Missouri ;  but  we  art  iniac<]uaintcd  any  extensive 
body  of  tiiat  foitsil  ye t  brought  into  use  in  that  slate.  Mr. 
Brudtniry  speaka  with  enthuaiaam  of  the  enormoua  atrata 
of  both  coal  and  iron,  which  linea  bmoj  pane  of  the  banlta 
of  Miaeottvi ;  bnt-tbe  coal  apokco  of  1^  thia  aullMria  go* 
nerally  above  the  limitaof  Missotirt. 

Many  other  mineral  substances  of  less  value  have 
been  discovc'cri  in  Missouii,  [ii.it  much  of  the  area 
of  the  state  remains  unstitlcd,  that  its  mineral  and  vege> 
table  wealth  have  only  commenced  their  developmMt< 
From  what  \»  knovn,  much  may  be  expected  \  few  aec* 
tiona  of  the  earth,  of  equal  aoperfielea,  and  of  ao  recent 
civilize  t  cot  I  i2,^<i  r  ,  hiive  exhibited  so  rieb  8  variety  of 
mineral  resources  as  southern  Missouri. 
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This  state  is  in  a  peculiar  degree  remarkable,  as  form- 
ing the  GODoecling  link  between  (h«  foraat  and  meadow 
«c  prtiri*  aaetiona  of  North  Amefkt.  Thnt  enoriiKNi* 
isKst,  which  tre  have  remarked  aa  eovering  the  eiuire 
Atlantic  siu|)c,  nine-tenihs  of  St.  Lawrence  twsin,  all  the 
basins  of  App^lucliicola  .iiul  Mobile,  all  the  Delia  of  (he 
Mississippi,  and  roost  parts  of  the  left  side  of  its  basin, 
reaches  into  Missoai^,  and  covers  nearly  all  its  southern 
and  Kiutb-eaaiem  lectionai  This  great  body  of  woods 
h  todcoted  ia  Ohm,  Iiidian»  nod  Illinois,  bf  a  protrualou 
of  the  prairiea,  wbkh  expand  advancing  souih-woti,  and 
range  through  Missouri  south  of  Missouri  river.  On  the 
west  boi  dcr  (jf  that  state,  on  the  Osage,  and  near  the 
junction  ot  the  Missouri  and  Kanscs  rivers,  the  prairies 
usurp  much  the  grcaicr  ^iim  e  of  the  surface  of  the  whnle 
countrj.  Linea  of  woodland  follow  tbc  atraamSf  leaving 
tb«  intennediate  tpacoa  open  plaina.  TboM  linet  m 
timbered  ground  gradually  become  more  attenuated 
westward,  until  nearly  one  unbroken  wa<;c  spreads  over 
hundreds  of  miles.  The  [x  ninsuld  bciwi  in  Mi'ssouri 
and  Mississippi  rivers,  though  not  so  naked  ol  timber  as 
are  the  sources  of  Ai  kansaw,  Kanses,  and  PJ«tl0  river*, 
y«t  tmmcnae  prairiaa  occur  on  tbe  femwr  mpon  alaa 
Ofer  an  extent  mvch  more  than  equal  to  the  inhabit«l 
parts  of  the  United  States  and  Canada,  the  winds  of  tbe 
north,  west,  and  south>west  breathe  over  Missouri,  with- 
out nuicl)  impediment  from  mountains,  liilU,  or  fc^rcsts. 
It  Will  l>c  seen  in  the  sequel,  that  from  this  exposure  arises 
the  peculiar  variable  and  cold  climate,  wMch  prevaiia 
near  tbe  junction  of  tbe  MiMiesippi  and  Miaaouri  riven. 
If  due  attentioa  it  paid  to  the  physiognomy  of  the  adja* 

cent  regions,  it  will  at  on-c  be  seen,  that  the  surface  of 
Missouri  is  in  a  pcculiai  n.unncr  liable  to  cxtrarieous 
influence.  To  iHl-  south-wis',  lor  upwards  of  twelve 
hundred  miles,  expands  a  dry  salt  desert.  To  the  west| 
as  far  as  known,  the  extension  of  the  same  desert  leaves 
the  earth  a  void.  To  the  north-weati  a  two.fold  cittia 
■aperindncea  a  ffns  of  cold  air  over  Mteaouri.  The 
openness  of  the  immense  regions  in  that  direction,  and 
the  constant  volumes  of  cold,  and  often  frozen  water, 
brouglit  down  by  the  Mississippi  and  Missouri  rivers. 
It  is  from  these  combined  causes  that  such  excessive 
change!  ere  felitand  incqualitieaof  aMiooa  experieaeedt 
10  cxtreroea  acarcely  known  in  any  other  apot  on  thia 
planet.  It  ii  from  thia  complicated  dimatet  that  in  N. 
Lat.  oR"  30*,  the  rivers  are  frozen,  four  years  in  fivc,be- 
fui'ctlic  end  ol  December,  Another  phenomenon  hasbcen 
observed  in  Missoui  i,  wbicii  in  a  strikinf^  mai;ncr  dis- 
tinguishes its  seasons  tram  iliose  of  i..ouisiana  or  the  At- 
lantic  slope ;  that  is,  the  much  less  moiatare  in  the  at'* 
JDoapbere  of  the  former.  Though  frosts  are  ao  rigorooa 
at  St.  I^uit  aa  to  render  tbe  Mississip])i  pasaable  on  tbo 
ire  1jcr(jre  the  beginning  of  January  in  ordinary  scaaona) 
yet  deep  snow  or  drenching  rains  are  uncommon.  The 
air  is  commonly  dry,  cold,  and  clahtu .  In  reality,  the 
position  of  Miiaonri,  Arkaoaaw,  and  Louisiana,  are  all 
MDgularly  worthy  of  pbitoaopMe  attention.  A  denae 
fbreat  covera  all  the  allovial  bottoms  of  the  Misaiiaippi, 
and  those  of  Its  conllaents.  On  the  east  side  of  that  vast 
rcci|)ieiit,  wc  have  seen  this  forest  only  terminated  by  the 
Atlantic  ocean.  On  the  west,  it  is  loilowcd  by  the  prai- 
ries or  desert  we  have  noticed.  Moisture  is  as  remark- 
ably abundant  in  the  foreat  tracts,  aa  it  ia  wanting  in  that 
of  the  prairiea.  The  natural  conacqueoee  of  the  poaiiion 
of  places,  on  the  confine*  of  two  regions  whoae  meteoro- 
logical constitulkma  are  so  essentially  dilforenti  i*  an 
cspoaure  lo  the  osiremea  of  botli>  foUowing  tbe  curveot 


of  air.  This  is,  in  an  eKUnordioMy  degreei  the  case  witb 
Louiaiaita«  srhere  two  ancceasive  anaons  mtf  differ  nv 
much,  as  one  lo  present  an  alntost  conatam  deluge  of 
rain,  and  the  other  scarcely  affording  a  single  shower. 
Ascending  the  Mississippi,  the  quantity  of  rain  becomea 
less  in  a  i;i\en  time,  at  II.  :.i  as  Ijr  norili  a-,  . 

A  remark  may  be  made  in  this  place,  that  what  majr 
be  designated  the  rainy  and  dry  seasons,  are  not  cooftaod 
to  tbe  irofHcc.  Rain  and  aoow  are  mere  relative  t«raiit« 
thereforoi  in  the  United  State*.  The  rainy  and  dry 
seasons  are  nearly  aa  regular  In  their  succession  and  pe- 
riods, as  similar  •eaaon*  are  within  the  tropic*.  The 
difference  is  rather  in  the  r|i)antity,  than  in  the  times  of 
rain  and  fiir  weather.  To  tbiii  tiieory,  Louisiana  is  tbe 
most  remarkable  exception;  and  when  viewed  in  coil> 
nectioo  with  tbc  adjacent  and  diatant  rMiana»tbecattaee 
of  the  •bemitloaa  of  (he  aeasoos  of  wat  etatc,  are  ot 
once  perceived,  and  clearly  nnderatood.  It  ought,  how- 
ever, to  be  recollected,  that  we  are  now  makini^  a  natu- 
ral, and  not  a  political  survey  ;  therefore,  in  ing 
Louisiana,  the  Delta  uf  the  Misitissippi  and  contiguoua 
places  arc  meant.  It  is  when  making  such  expooehpo 
aurveysi  and  elucidatiaK  the  phenomena  of  netoro  <m  am 
large  a  acale,  that  the  full  valoe  of  mapa  can  be  fUly 
appreciated.  Without  maps,  no  enlarged  views  of  the 
laws  of  meteorology  could  ever  be  formed  by  aoy  exer- 
tion of  the  human  intellect;  and  it  i-j  from  neglect  of 
such  comprehensive  combinations,  that  so  many  crude 
notions  on  particular  ^mates  pass  current. 

CUmMe,  Sttttmat  entf  i>f«tfi(c<fen«d— After  what  ban 
been  given  m  this  artiele,  little  can  be  added  on  theoo 
bends. 

The  climate  of  Missouri  is  liable  to  great  extremes  of 
hrat  and  cold.  The  winters  at  St,  Louis  arc  severe  ; 
tbe  Mississippi,  in  ordii»ry  seasons,  being  frozen  before 
the  end  of  December.  The  illimitable  pMns  M  the 
aooth-west  and  wcat  of  tbe  atate,  leefo  as  open  vest 
to  tbe  wind*,  and  aupei^tidnee  a  much  greater  aeventy 
of  c<jld  ii)  a  >;iven  l.ititude  than  on  the  .Atlantic  coast. 

'I'he  seasons  ol  Missouri  pait:ike  ol  tbc  unsteady  cha- 
racter of  the  climate  of  tbc  Mississippi  tasin,  and  in- 
deed ol  the  continent  of  North  .Xmerica  in  general.  No 
two  seasons  in  succeaalon  hsvc  much  rcsembJnee  to 
each  other.  The  occurrence  of  first  froat  in  atltamn, 
the  last  in  spring,  or  the  quantity  and  limea  of  rain  and 
snow  in  winter,  are  equally  uncertain. 

In  one  rrspect,  the  climate  of  Missouri  differs  essen- 
tially from  that  on  tbe  .\ilaiiiic  slope  in  similar  latitudes: 
as  we  before  observed,  less  moisture  falls  on  the  former 
than  on  the  latter,  either  aa  rain  or  aoov.  This  circum- 
eteiwe  baa  misled  many  aa  to  the  real  natnro  of  the  cli> 
mate  of  Missouri,  and  has  given  lo  it  a  character  of  mild- 
ness, ihc  reverse  of  the  fact, 

Tlic  ptuducliuiiii  uf  Miskoni  i  have  been  noticed,  both 
vegetable  and  metallic.  Wc  may  merely  add,  that  tbe 
vegetables  usually  cultivated,  are  those  found  in  the 
middle  statee  generally. 

In  metallic  and  other  fossil  aubstancesi  Miaaouri  is 
perhaps  the  richest  region  in  tbe  United  Slatea.  The 
following  cstalogue,  given  by  Mt.  Schoolcraft,  yields,  a 
result,  which  strongly  illustrates  tbe  mineral  wealth  of 
the  state  of  Miasoorif  where  moat  of  theeo  avbetancea 
are  found. 

Metallic  Hubitame*. 

Native  iron,  Iron  sand, 

Red  osyd  cfifon,  Native  angiiBt, 
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Argillaeecu;  oxyr!  of  iron,  Cranuhr  snlphuret  of  lead| 

Micaceous  osyd  of  iron>  Karthy  oxyd  of  lead, 

Iron  pyriie*,  Carbonate  ci  kai!, 

Bruwn  hematite,  Sulphuntt  of  antiroonfi 

Sulphurct  of  zinc,  Bhidc         «lf  OHIIgMMMf 

Salphkl*  of  aiac,  Nttiv*  wff 

flttlphnnt  of  iMd,  SnlplikM  i 


Thrt'^r-  rountlcs  lying  along;  Ihe  ferrlfory  of  Arkansas 
south, aod  along  the  banks  of  tho  Mississippi  east,  are: 


Saline  Su&ttaneet> 


HitnU  of  potubt 


Solplwte  of  magnoua. 


Sulphtirt 

Stone-coal| 
Pumice, 


Madreporti 
Graphite. 


Earthy  SuiaUmeet. 


Chalk, 
Flint, 

Homestone, 
Rock-crystal, 

NoTOCttUtO) 

Cemiioii  qoutsi 

Citrine, 

Radiated  quartz, 

Red  ferruginous  qiwrt^ 

Granular  quarUi 

Tabular  quartS} 

HooiT  qiMrtXf 

Steotlte, 

91  tea, 

Chalcedony, 

Vcllow  earth, 
Opalised  wood, 
Agaric  mineral, 


Pliatie  wkMo  tUtft 
Fullers*  eardif 
Stalactite, 
Stalagmite, 

OptI, 

Jasper, 

Agatized  wood, 
Carnelian, 
Sulphate  of  lime, 
Feldspar, 
CiJcareous  spirt 


Buhrstone, 
Onyx  agate, 
Greenst 
Schorl, 
Ochre, 
Shale. 


To  the  above  may  be  added  carbooste    Itnef  in 
of  fimesume,  and  marble. 

The  lcad>mines  of  Missouri  are  principally  in  the 
county  of  Washington,  but  there  are  also  diggings  hi 
St.  Genevieve,  Madison,  and  Jefferson  counties. 

The  ore  is  that  species  called  galena,  by  roioenlo« 
gists;  the  sulphuret  of  lead,  of  chemistry.  TllO  ore 
wields  about  ftO  per  cent,  of  pure  lead.  TIm  mats  seema 
mexbaaadble,  but  very  irregularly  diapoied,  the  vems 
havitij^  no  stratification,  hut  branch  through  the  othrr 
substances  in  every  direction,  and  an  indefinite  iiiick.- 
ness.  Taken  as  a  whole,  the  lead  district  of  the  state 
of  Missouri  is  the  richest  in  the  productioo  of  that 
metal  of  any  ever  discovered. 

CowtUtt  md  iSttorical  £/iocAe.— Bounded  oo  the 
MUeeuri  and  the  Mississippi,  and  occupying  the  noflli 
•nd  west  aecdoBa  of  tlie  atetoi  are  tlie  comuieai 


^  St.Louia» 
FraoMioi 
Cooper, 
Howardt 

St.  Charles, 
Montgomery! 
Pike, 
Lincolot 
V0X.XIIL  Pa&tIL 


Chi  fff  Towns, 

St.  Louis. 
FkankllD. 

Sl  Charlet. 


L:i'.'''r(.Tic  e, 
Mew  Madridt 
Cape  Qiratdeaiii 
Wayne. 


chief  Towns. 

New  Madrid. 
Cape  Girardatu. 


Jefferson, 


The  miniog  district  contains  the  central  counties  of 

Chief  Towns. 

St.  GeneHeve^  St.  Genevieve. 

Madison,  FrederkittowiW 

5  Herralaneumf  or 

I  St.  Michael. 
Washington,  Caledonia. 

The  lead  mines  of  tiie  state  of  Missouri  deserve  some 
historical  notioei  from  Ibeir  ironemUy  and  national  im- 
portance. 

The  West  Comimny  was  formed  by  letters  patent 
under  the  regency  of  the  duke  of  OriMnei  during  the 
ninoritf  of  the  king  of  France,  Lonis  XV.;  dated  tlm 
S3d  of  A^ien  t  I7i7,and  eniegiaiared  (be  6th of 

tember  following. 

Under  this  connpany,  came  out  to  Louisiana  in  1719, 
PhiUp  Francis  Renault,  son  of  Philip  Renault,  a  noted 
ifumnnder  at  Consobre,  near  Manberge,  in  France. 

In  1730,  Renault  and  one  of  his  associates*  a  M.La 
Motte,  discovered  the  respective  ndneawUeh  besrtlidr 
names. 

Renault  worked  the  mines  extensively,  but  was  in  the 
end  obliged  to  abandon  the  undertaking,  from  some  fiscal 
anangemeota  in  France)  and  retnmed  to  his  native  coon* 
irf  in  I74t.  From  that  pmiod  until  im»  or  during  the 
long  period  of  5S  yeaiai  no  attempts  of  any  consequence 
were  made  to  smelt  lead  in  these  neglected  mines. 

In  1797,  a  MfJSL  -,  Austin,  Escj.  from  Wythe  county  in  ' 
Virginia,  made  a  journey  to  the  lead  mines  in  Louisiana* 
and  obtained  a  patent  from  the  Spanish  authorities  for 
one  league  squarei  in  censideralion  of  erecting  a  rever* 
beratory  furnace.  This  wmk  was  commenced  in  1798. 
Mr.  Austin  aoafc  ikf  first  tegular  shaft  fcr  raisbg  the 
ore. 

In  1799,  this  gentleman  erected  a  shot  fo«  (  i ,  -.iid 
made  shot  of  approved  quality.  The  latter  work  was 
erected  under  the  superintendance  of  Elias  Bates.  Since 
the  ibregeing  periodi  the  lead-mines  iiave  continued  to 
atttect  public  attention,  and  liave  b^  entansively  votlt- 

ftl  When  .Mr.  Schoolcraft  visited  ttda'tnct in  I tlSy 
lie  tTiiiini  raud  forty-five  diggings. 

^\\y.,■:  IS  nov.  the  state  of  Missouri  formed  a  part  of 
Louisiana,  and  has  underwent  the  political  revolutions  of 
that  country,  and  was  amongst  the  first  parts  that  the 
French  discovered.  Id  1674i  two  Misaloaarieat  by  the 
names  of  Jeltlet  and  Marquette,  entered  the  Miselseippi 
by  the  route  of  OitkrorTnin,  descended  the  former  stream 
to  the  Arkniiiiw,  aiu!  retuircd  to  Canada  hy  the  Illinois. 
The  country  was  vifi'cJ  l>y  M  ilc  l,i  Salle  in  1683. 
Some  settlements  were  made  soon  alter  in  the  respec- 
tive regions  now  comprised  in  the  BtaM  of  Ilflnois  and 
terriionr  of  ArkaomWi  but  none  in  any  part  now  irltbiD 
the  state  of  Atfsfloorf . 

In  1762,  :ill  Louisiana  was  ceded  by  Fwnee  ia  Sfiiiy 
and  posikc.Hiiion  taken  in  1769. 

Upper  Louisiana,  now  state  of  Missouri,  began  to  be 
peopled  about  1760.  The  attempt  of  settlement  at  the 

6  Be 
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mines  hf  Hemolt,  nid  It*  ftitiir*,  w«  have  Men.  In  \f«»$ 

the  prcstnl  to«n  of  St.  Louis  was  commenccfl,  since 
which  periutl  getilrmcnis  huvc  (;railuall), but,  durinjrthe 
esi-itutiCC  of  the  Siv.iuisii  j;(ivci  iiitient,  slowly  nilvanced. 
In  1803,  this  country,  witb  all  Louisiana,  was  ceded  to 
the  United  States;  and,  early  in  I80i,  «»t  Ukso  pok* 
Mssion  of  bf  M4jor  Anua  Stoddkrdi 

Louisiana  was  divided  into  two  territories,  tlist  of  Or- 
leans  bclo.v  N.  Lat.  31',  and  I^ouisiana,  c  i  t  ,iniTn^  the 
residue  ctl'  ihai  cuuntty.  New  Orleans  cui.uuucd  the 
CApital  of  Orleans,  and  St.  Louis,  of  L  iuisuna 

In  IStO,  the  then  territory  of  Louisiana  contained 
S0,S4S  iiiiiabitams,  of  which  9011  were  slaves. 

1h  IBtSt  when  ihc  territory  vi  Orleaii*  became  the 
state  of  Louisiana.  Louisiana  territory  was  changed  to 
the  territory  of  Missouri;  and,  on  the  4th  of  J  unuary, 
1813,  Mr.  Edward  Hamslcad  took  his  seal  in  Congress, 
as  i)f-lcv;ate.  April  3<l,  1818,  the  bill  for  the  admission 
of  Mi>^souriintotbe  Untno  as «  atate  received  the  second 
reading,  and  was  commiued. 

Oti  the  bill  being  brought  up  for  a  third  readinBi  itA 
pas'iai^'c  was  opposed,  uidfss  under  condition  of  promMt- 
in^  il";  intioductiiJii  of  Nry^ro  s!  ivcs.  Tins  oppoiition 
deft  uied  the  hili  in  the  scsiun  uf  18  18 — \9,  ami  in  tlic 
session  of  1819 — 20,  both  of  which,  particularly  the 
latteri  was  io  great  part  coaaumed  in  debates  on  the 
subject.  In  the  former  sesrion,  March  $th,  1 830,  an 
act  was  passed  permitting  the  people  of  Miaaoari  to 
elect  a  convcniion,  which  was  empowered  to  frame  a 
constitution,  and  adopt  such  name  as  they  slinul<i  c  tioose ; 
and  under  such  cansiiiuiion,  when  approved  by  Con- 
gress, such  state  to  become  one  of  the  United  Stales, 
with  all  the  rights  and  immunities  sppertatniDg  to  the 
oriKinal  states. 

The  convention  of  Missouri  met  at  St.  Louis,  - 

1820,  and  formed  a  constitution,  which  was  presented 
to  C«>lii;iess  fur  approval,  at  tlic  i)pt  ni:iij;  of  the  session 
of  1820— 21.  A  clause  in  the  coitstiiutiun,  excluding 
from  the  state  free  negroes  and  piopic  of  colouri  gave 
rise  to  a  long  and  violent  debate  in  both  houaes,  which 
eventuated  in  a  reaolution  of  Congress,  dated  March  M» 

1821,  ill  I  lie  foltowint;;  Icntis. 

"  Rt  s'jlvrii  b'j  ;hc  Urnalc  and  H'iusc  cf  Refirentniativrs 
of  the  United  Slates  of  Ann  rk  a  in  C'.>::;ret»  ameiv.hU-d , 
That  Missouri  shall  be  admittid  into  this  Untoti  on  an 
equal  footing  with  the  original  states,  in  all  rcspci  ts 
whatever,  upon  the  fundamental  conditioni  that  the  {ourib 
clause  of  the  twemy-aixih  section  of  the  third  article  of 
the  conMitu'ioii  -siitiinittcd  on  ^I.c  puii  of  su'ul  stale  to 
Congress,  shall  tK-\er  he  ( onsiriU'd  '.o  auiiio! izc  tlie  pas- 
sage of  any  law,  liikI  ihut  no  law  shall  be  pjssi.d  in  crjo- 
forniity  thereto,  liy  which  any  citizen  of  cither  of  the 
states  in  this  Union,  shill  be  excluded  from  the  enjoy- 
ment of  anf  of  the  privilegea  and  immunitiea  to  which 
such  citiaen  is  entitled  under  the  constitution  of  the 
United  Slatts:  PryviJril,  Tliat  tlu*  Ici^it^ldiure  of  the 
said  s'atr,  by  a  sokmii  puljlic  act,  sliil!  clfck'.fc  the  as- 
sent ot  the  said  state  to  the  said  fuiidami-nt.il  condition, 
and  shall  transmit  to  the  President  of  the  United  btates, 
on  or  before  the  fourth  Monday  in  November  next,  an 
authentic  copy  of  the  said  act  i  upoo  the  receipt  whereof, 
the  President,  by  proclamation,  shall  announce  the  fiicti 
whtff  lip.in,  and  without  any  further  proceeding  on  the 
part  of  Congress,  the  admission  of  the  said  state  into  this 
Union,  shall  be  considered  as  compleic," 

The  legislature  of  Miaauuri,  on  the  seihofJune,  182 !« 
fasMd  an  set  of  wsMiion  to  tlMvon^tisiii  conUdned  in 


the  foregotnfr  reiaHiHao  of  Congress,  and  tnuMiklei  tlw 

act  to  the  President  of  the  United  States,  who*  on  I  he 
loth  day  of  August,  1831,  issued  his  proclamaiion  por< 
BUant  lo  the  tenor  of  the  i  cs  '  i  i  i  <  f  ('ongress,  srnd  the 
accession  of  the  legistatuic  ot  Missouri  to  its  proviM(M)S« 
and  Missouri  became  a  state  of  the  United  States. 

It  may  not  be  uninteresting  to  trace  the  line,  wtticb,by 
the  act  of  admission  of  Missouri,  benods  the  shvc-lmldiag 
from  the  non-slave-hddlog  ststes  and  territories  That 
have  been,  or  may  be  fornwd  beyond  the  Mississippi. 
Beginnin):^  on  tlic  riy^ht  hunk  oftii.ii  stream,  at  ihumou  h 
of  Ohio,  and  iollowio^  the  liourularies  of  the  stale  of 
Missouri  up  the  Mississippi  :3nM  Li:inoine  rivers,  and 
thence  to  the  south- west  angle  of  Missourit  on  the  minh 
boundary  of  Arkanaaw  territory,  at  N.  Lat.  M*  3Qf  %  and 
thence  due  %vc$t  to  the  fitmiiar  Una  faatwaan  the  Uniiad 
States  and  Spain. 

DAnaf. 


MITHRi  DATES.  See  Roita. 
MI  PYLENE.   See  MrraLiM. 

MN'KMON'ICS  (art  mnemonica,  from  the  Grccli 
mcmur,)  signities,  in  the  more  general  sens<;  of 
the  word,  the  laws  which  regulate  the  exercise  of  the 
faculty  of  memory;  in  its  more  limited  signification,  it 
means  a  system  of  rules  to  assist  the  memory,  by  means 
of  associatitm,  in  recslling  past  impressions.  Sucfi  a 
system  was  called  by  the  ancients  memsria  artifieialia^  to 
distinguish  it  from  a  naturally  good  memory,  unaaaiated 
by  icchmcal  ruics. 

There  is  no  doubt  that  the  memory  is  a  faculty  high- 
ly  susceptible  of  cultivation,  and  also  very  capable  of 
being  assisted,  in  many  cases,  by  arrangement  and  at* 
sociation.    We  have  numerous  instances,  inrfecd,  both 
in  ancient  and  modern  times,  of  individuals  who  pos- 
sessed and  exercised  tins  faculty  in  a  very  extraordinary 
degree  ;  but  wc  arc  frequently  left  in  doubt  whether 
they  depended  entirely  on  the  natural  strength  of  an 
originally  good  memory,  improved,  perhaps,  by  regular 
and  assiduous  cultivation;  or  whether  they  had  recourse 
to  some  incchanic.l  aid*,    Cyncas.  who  «as  sunt  by 
King  Pyrrhus  on  an  end^assy  to  tlic  Rornjns,  Jt-,n-r>i,  in 
the  coui  str  ol  one  ii.iv,  die  names  of  all  those  persons 
whom  he  h.-id  seen  vi  perfectly,  that,  on  the  following 
day,  he  could  name  all  the  members  of  the  senate,  and 
all  the  Romans  who  had  aaaembled  round  them.  Kiof 
Cyrus  could  name  all  the  soldiers  In  his  army ;  and  L. 
Scipio  all  the  ci  iacns  '-f  R.inn.    Mithiid  ites,  the  king 
of  two  and  (weniy  n,i;ioi  s,  hi  Id  (inii  t-,  in   ,is  many  Ian* 
j^ua^es,  unci  e-iiild  converse  \viili  each  ii.iiion  in  its  own 
tongue,  without  using  an  interpreter.    Themtsiocles  ia 
said  to  have  been  oppressed  by  tlte  strength  and  tenadlf 
of  his  memory;  and  in  the  course  of  a  year  he  leamt  to 
speak  Persic  with  perfect  propriety.    Crassos,  whilo 
^o\£:nor  of  \sia,  leamt  ilie  tive  Greek  dialects  so  com* 

plelcly,  that  he  \v.is  able  tu  j-J<igrncnt    in  cach. 

Morteiisins,  the  HcxnAn  orator,  was  able  to  repeat  a 
whole  oration  in  the  words  he  bad  previously  cooceiv* 
ed  it,  without  cwnmittlag  it  to  writing;  and  to  go 
through  the  whole  arguments  of  an  opponent  in  their 
proper  order.  It  Is  said,  that  he  once  attended  a  »  i^ulc 
day  at  a  jjuhlic  sale,  and,  at  the  end  of  it,  rccrcd,  ia 
regular  order,  the  names  of  all  the  buyers,  the  articles 
sold,  am:  tlicir  prices,  with  perfect  exactness.  Seneca, 
in  his  youth,  could  pronounce  two  thousand  giveo  wucda 
in  thdr  propar  order;  and  having  got  a  vera*  frM 
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cteh  of  his  •cliool40Uava*  he  wyted  imv*  timu  t«ft 

hondr«d  of  ibem  fiom  the  bottom  to  the  top.  Avieen- 
na  <  I  ii.il  with  fucility  repeat  the  whole  books  ol  Aris- 
totle's n)eupl»y»ica.  Picua  de  Miraitdula  repeated  (m  o 
UiouuikI  names  which  had  been  read  over  to  him.  Jo- 
ttfh  Scaliger*  when  •  young  m^nt  could  repeat  above 
MB  bundtcd  venca,  bavioK  ouce  read  them ;  iDdy  in 
(be  eoujve  of  a  few  weekai  be  could  repeat  the  coDtoHs 
of  whole  books  in  foreign  languages.  Magltabechi 
dlcttttcd.  from  memory,  whole  bookis  which  had  been 
ioat.  Several  individuaU  are  mm  to  have  been  able  to 
repeat  the  cooicnts  of  entire  books  fruin  the  end  to  tlie 
begiimlniEi  at  ia  reported  oC  the  German  poet  X,lop- 
Mockt  with  respect  to  Homert  wben  he  was  at  the  achool 
of  Ports.  William  Lyon,  a  travelling  piuyer,  repeated 
the  contents  of  a  newspaper  iroin  begiunin);  to  end. 
An  Englishman  once  came  lo  Frederick  I'r  Hrcat  of 
Prusbia,  tor  the  purpose  ui  giving  him  some:  specimens 
of  his  extraordinary  memoiy.  Frederick  sent  for  V'ol- 
talre,  wbo  read  to  his  majesty  a  pretty  long  poem  which 
he  had  jnet  fiaiehed.  The  Eoglisbmaii  «aa  C€iice»led 
io  such  a  manner  as  to  be  able  to  bear  eveiy  word  that 
was  said.  When  Voluire  had  coiwlodedi  rrederick  ob- 
served  that  a  foreign  gentleman  would  immediately  re- 
peat the  same  poeiu  to  himi  und  tiierclorc  it  could  nut 
be  original.  Voltaire  listened  with  astonishment  to  the 
■trsnger'a  dcclaraatioo,  and  then  fell  into  a  great  rage, 
nd  tore  tbe  maDUtcript  io  lucces.  When  Frederick  in- 
formed him  of  his  mistake,  the  £Rgliabmaii  again  dic- 
tated to  Voltaire  the  wiiole  poem  witb  perfect  correct- 
•ess. 

These  instances  are  sufficiently  remarkable,  even  af- 
ter making  every  reasonable  allowance  for  exaggera- 
tion. But  there  is  a  atoiy  toid  bjr  Aatoniaa  Mareiu»» 
respecting  the  wonderlbl  memory  of  •  fouoR  Coni- 

can,  which  is  still  more  astonishing.  We  shall  relate 
the  siory  ucirly  in  his  own  words.  "  At  Padua  there 
dwell,  not  far  from  me,  a  young  Corsicjn,  who  was  be- 
lieved to  be  of  a  good  family.  He  had  come  ihiihcr  in 
Wdcr  m  learn  the  civil  law,  and  had  devoted  himself, 
Ibr  aeveral  jrc»ra»  to  this  atudji  wHb  aucb  diligaicc  and 
inccenrtlMt  we  all  began  to  entertain  a  high  opuiioo 
of  his  learning.  During  one  summer,  he  came  almoat 
every  evening  to  my  bouse.  He  was  reported  to  be  to 
po  I  1  n  of  an  art  of  memovy,  by  means  of  which  he 
could  perform  things  which  no  one  could  believe  with- 
out being  an  eye-witness.  I  bad  scarcely  learnt  this 
-Wbeo  I  became  deairuu*  of  seeing  some  of  theae  won« 
dcre ;  and  my  wiab  was  aooc^  gratified.  1  toM  him 
that,  in  leiurn  for  my  hospitality,  1  conceived  I  had  a 
right  to  ask  to  sec  a  specimen  of  his  art,  ii  it  were  at- 
tended  uith  no  inconvenience  to  liimsclt.  He  answer- 
ed immediately,  and  wuitout  taking  time  to  reflect, 
that  be  would  willingly  contply,  as  soon  at  1  ahould 
deaire  it.  We  went  direcU^  uito  an  adjoining  (oom»  and 
•at  down.  I  dictated  to  btm  words  from  the  Latin, 
C-f  K  r.nd  other  iai.giiages,  wi'.h  which  he  was  less  fa- 
Tiiiljui,  ^oniLiimes  with  and  someUiiKS  wiUioul  mean- 
ing, so  dinVicnt,  so  uiiconnt  cied,  jiid  in  such  number, 
that  I  was  abundamiy  fatigued  with  dictating,  the  bi-j 
Who  took  down  the  wonts  with  writing,  and  the  other 
prnona  preaenl*  with  hearing  and  eapcctaiion  of  the  re- 
suk  Hr  lionet  «UI  cheerful  and  nnexliaaatedt  elways 
called  for  more.  1  told  hunt  however,  that  every  thing 

*  George  Bidder,  a  boy  fmra  Devonshire,  has  exhibited  power 
cducaun^  in  Judiobaigb,  under  tbe  psironags  of  Ucniy  Jardtne^  1 


Muat hnve Um  doe  weewre  wd  Unitti  and  tint  Islwold 
be  perfectly  eatisfied  if  he  could -repeat  bnt  the  one 

half  of  what  I  hail  diclatetl.  He  then  stood  for  some 
time  silent,  with  his  eyes  fixed  upon  the  ground,  while 
we  were  all  full  of  cxpectulion.  At  length  this  won- 
derful man  began  to  speak}  and  he  repeated,  to  our 
•atoniabment,  every  thing  in  the  veiy  same  order,  and 
witlioat  the  aligbtest  embemsaroent  or  hesitation.  He 
then  began  with  tbe  last  word,  and  repeated  backwards 
to  the  first  ;  and  he  afterwards  repeated  the  first,  third, 
fifili  worfl,  8tc.  or  in  any  other  given  order.  I  after- 
wards became  belter  acquainted  widi  him,  and  found, 
after  roatty  trials,  thai  there  was  no  quackery  io  hia 
ayaiein.  He  once  assured  me  (and  he  was  the  great* 
est  enemy  of  all  boaaiing)  that  be  could»  In  tbe  same 
manner,  repeat  S6  000  (others  read  only  A.OOO)  words.  . 
But  what  is  most  r-  rn n  k;iblc,  every  thing  was  so  firmly 
impressed  on  his  rncinory,  that,  as  he  asserted,  he  could 
withoui  dififiruliy  remember  whatever  he  had  commit- 
ted to  it  after  a  lapse  of  years;  and  this  assertion  I 
found  to  be  true,  upon  nuking  a  trial  some  consider- 
able time  afterwards.  But  farther  i  Tbet e  dwelt  with 
me  Franciseus  Molinus,  a  patrician  of  Vetitce,  who  was 
exceedingly  ardent  in  the  study  of  the  sciences.  Im- 
pressed  with  the  feeling  of  the  weakness  of  his  memo- 
ry, he  entreated  the  Corsican  to  teach  him  his  art,  (o 
which  the  latter  immediately  consented.  A  place  and' 
hour  were  accordingly  fiswd  for  their  daily  meetings  (< 
and  in  the  eoorae  of  six  or  seven  days  tbe  scholar  could 
repeat,  without  difficulty,  more  than  five  hundred - 
wurds,  in  the  same,  or  any  other  given  order."  Mure- 
lus  adds,  '*  1  should  not  have  ventured  to  relate  all 
this,  lest  I  should  be  suspected  of  a  falsehood,  if  the 
facts  bad  not  been  quite  recent,  and  capable  of  being 
atteaied  by  a  nnmber  of  witnesses.  Tbe  Corsican  as* 
serted  that  he  had  learnt  this  art  from  a  Frenchman, 
who  had  been  his  tutor.**  Gisbert  Voelius,  a  reformed 
divine  of  the  seventeenth  ceniury,  considers  the  per- 
formance of  this  Corsican  as  a  proof  of  his  intercourse 
with  the  devil. 

The  astonishing  powers  of  calculation  possessed  by 
fedediah  Buxton,  •  nan  otherwise  illiterate,  are  weU 
Imown;  and  many  of  us  have  had  a  recent  opportunity 
of  witnessing  a  similar  phenomenon,  in  the  person  of 
Zerah  Colbom,  an  American  hoy,  under  eight  years  of 
age,  wbo  exhibited  in  London  and  Edinburgh  some 
years  ago,  and  who,  without  any  previous  knowledge  of 
the  common  rule*  of  arithmetic!  or  even  of  tbe  uae  and 
power  of  the  Arabic  oumerals,  and  without  havin;^  Rtvsn 
any  particular  attention  to  the  snhjctt,  was  fuund  to 
pos,se55,  a-i  il  by  intuition,  the  singviLir  faculty  of  solving 
a  great  variety  of  ai itlunetic;il  questii^n^  by  the  mere 
operation  of  the  mind,  and  withoui  the  usual  assistance 
of  any  visible  symbei  or  contrivance.* 

We  might  quote  various  other  instances  of  individu- 
ala  wbo  possessed  extraordinary  powers  of  memorv,  but 
it  is  unnecessary  to  multiply  example-.  \yr  ijroceed, 
therefore,  to  noitcc  the  iraduionjl  uiij^in  of  Uie  mnemo- 
nic an.  as  meiitione<{  in  the  Psuiarj  Chiotiicle,  as  wi  ll  as 
by  Cicero  snd  Quintilian,  and  other  ancient  authors.  And 
here  we  bliall  avsil  ourselves  of  the  labours  of  the  late 
Piolcssor  Banooi  who,  io  hia  Leetvntt  Baa  ewered 
pretty  fully  iotiQ  the  discusaion  of  this  subject. 

The  principal  espediem  lor  asaisting  the  memory  is  - 

of  calculation  ijot  infir.or  t<j  ihose  tiC  Ztrah  ('.olbnrn.  He  l.i  no«r 
icq.   See  tbe  £dini>weh  fldiMtpMcal  Journal,  Vol,  U.  p.  193.— En. 
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deriTed  from  association.  Tor  instance,  when  I  see  a 
bouse,  1  Daturallf  recollect  the  inbabiunta,  tbeir  roanoer 
of  life,  and  Ui«  intcrcaune  I  htnt  had  whb  them.  The 

sight  of  a  book  prompts  the  memorjr  of  ilt  contents,  and 
the  pleasure  or  profit  I  have  received  from  the  perusal 
of  it.  A  view  of  the  sea  may  suj^j^csi  (he  iilcu  of  a  storm  j 
and  the  painful  rci  ollection  oJ  the  loss  of  (n  ojierty,  or  of 
the  life  of  a  friend,  by  shipwreck.  The  act,  then,  of 
aJding^  recolleciioti  by  aaaociatioa,  is  to  connect  thougbu 
remote  or  abstract,  with  other*  more  obvioua  end  fami- 
liar,  thai  the  recurrence  of  the  latter  may  bring  along 
>viih  it  the  niemoi  y  of  the  former.  Thus,  the  sif^htof  mf 
riiii^,  whirl)  I  caniiot  miss  to  observe,  i  Limnds  roe  of  the 
action,  to  su^gc^t  the  remembrance  of  which  I  removed 
it  from  one  finger  to  another.  The  ringing  of  the  bell, 
or  the  aoiiiidiog  of  the  clock,  prompt*  the  recollection  of 
the  business  t  had  resolved  to  perform  at  these  ttmea. 
A  glimpse  of  the  first  words  of  a  parai^raph,  or  a  paj^e, 
inu  otUiccs  ilic  rccollcciion  of  the  whole.  In  a  word,  we 
must  conned  ilic  tliifii,'s  we  wish  to  remember  wiih  ihe 
immediate  objects  of  our  senses,  that  ofler  themselves 
di^ly  to  our  attention,  but  particularly  with  the  objects 
of  our  sight,  the  most  vigorou*  and  lively  of  all  our 
flcoses,  and  of  which  the  objecia  are  perhaps  more 
numerous  than  tliuse  of  all  our  other  senses  |uu  togcitier. 

This  theory  is  (lie  foundation  of  all  contrivances 
■"-viiich  have  been,  or  j>erhaps  can  be,  cm;)loyed  to  help 
recollection.  It  is  the  groundwork  of  the  famous  arti- 
Acial  memory  of  Simonides,  a  lyric  poet,  whole  cele- 
brated by  Cicera  and  Quintilian  as  the  iaTeirtor  of 
mnemonics.  Both  these  aatbors  relate  the  following 
niytholo^fical  incident,  on  the  occasion  which  su^;i;csied 
the  inveniioti.  Simonides  was  employed  by  Scopas,  a 
rich  Thessali^tii,  to  compose  a  panegyric  on  him  for  a 
certain  sum  of  money  ;  was  invited  to  a  festival,  given 
1>f  Scopes  to  his  friends,  in  order  to  rehearse  it,  bot 
v  as  sordidly  refused  more  than  half  the  atipulated  com* 
pensation;  because,  puzzled  perhaps  with  the  sterility 
of  the  principal  subject,  he  had  introduced  a  lon;^  epis- 
ode in  praise  of  Castor  and  Pollux.  Simonides  was  &oon 
after  summoned  from  the  company  by  two  young  men 
on  horseback,  supposed  to  be  Castor  and  Pollux  in  dtB>* 
guise,  whO)  «t  toon  as  they  had  saved  their  IsToorite 
poet,  made  the  roof  fall  on  Scopea  and  bia  company, 
bruising  them  to  death,  that  not  a  lineament  of  them 
could  be  known.  Simonides,  ho*vevcr,  by  recollecting 
the  order  in  which  they  sat  at  table,  wm  enabled  to  dis- 
tinguish them,  and  to  deliver  them  to  their  friends  for 
burial.  The  aid  which  the  recoUectioo  of  the  poet  re« 
ceived,  on  this  oceasioa,  is  said  to  have  suggested  the 
Idea  of  an  artificial  menioi7. 

Tiic  principle  of  the  ischtme  of  Simonides  is,  to  trans- 
fer a  train  of  ideas,  the  archetypes  of  which  are  not  the 
objects  of  sense,  and  are,  tberelbre,  of  difficuit  recollec- 
tion, to  another  train  which  we  cannot  fail  to  recollect, 
because  the  archetypes  are  not  only  objects  of  sense, 
bat  objects  of  sight,  with  which  archetype*  we  at«  per> 
fectly  familiar,  or  which  m.iy  be  placed  actually  before 
our  eyes.  Suppose  then  Snnonidei  were  to  commit  to 
memory  a  tliiccyursc  consisting;  of  apccniations  concern- 
ing government,  finances,  naval  affairs,  or  wisdom,  none 
of  the  archetypes  of  wluch  could  be  made  objects  of 
lense,  at  least,  at  the  time  of  delivery )  and  to  assist  hia 
recollection,  he  were  to  connect  the  serfes  of  ideas,  in 

th;it  (!)-.tourbc,  with  a  series  of  objects,  which  he  could 
either  place  in  sight,  or  with  which  he  was  so  familiar 
tlMi  bo  could  not  iudl  to  tccollect  thoin;  ho  would  pro- 


ceed in  the  following  manner :  He  would  take  a  fawtteoi 
for  instance,  either  the  one  in  which  he  might  deliver  tlw 
discourse,  or  another;  with  every  pert  of  which  bo  was 

perfectly  acquainted.  He  would  begin  at  some  fixed 
point  of  that  house,  suppose  the  right  side  of  the  door, 
and  he  would  proceed  rf  u  id  ii  in  a  circular  line,  till  he 
arrived  at  the  point  from  wliich  he  set  out.  Ho  would 
divide  tbie  circumference  of  the  house  into  as  many  partft 
as  there  were  diffsrent  topics  or  paragraphs  in  the  <ti*- 
course.  He  would  distinguish  each  paragraph  by  soanO 
symbol  of  the  subject  it  contained;  that  on  government 
by  the  symbol  of  a  crown,  or  a  sceptre ;  that  on  finances, 
by  the  symbol  of  some  cuirent  com;  that  on  naval 
affairs,  by  the  figure  of  a  ship ;  that  on  wisdom,  by  the 
figure  of  the  goddess  wbo  pmridod  over  it.  He  woiM 
either  actually  transfer,  or  aunMee  transferred,  tboeo 
symbols  to  the  different  compartments  of  the  bouee,  and 
then  all  lie  had  to  do,  In  order  to  recollect  the  "^'ihjrc: 
any  paragraph,  was,  cither  to  cast  his  eye  on  the  ivmbjl 
during  delivery,  or  to  n  i  i nr  ;  r  upon  what  division  the 
symbol  was  placed.  The  memory,  by  this  contrivance, 
easily  recalled  the  discourse.  The  OlUtor  either  auw,  or 
could  no«  fail  to  remember  the  comp«rtibeot%  beeavae 
he  was  perfectly  familiar  with  them.  Keilher  eotild  ho 
forget  the  symbols  of  each  p  :  j:i  ,iph,  because  they  wofo 
no  more  than  hieroglypUical  pjintin,^s  of  the  sense. 

Such  were  tlie  origin  and  pi  incipUs  of  the  celebi  atctl 
topical  memory  of  the  ancien  s;  Itom  which  source  are 
derived  all  the  vuriooa  modem  systems  of  local  and  sym- 
bolical memory.  Our  readers  will  find  this  atory  of 
Simonides  circomstsmiatty  related  and  commented  on  by 

Cicero,  dc  Orat.  lib.  ii.  ;  by  the  author  of  the  books  ad 
Nerennium,  Itb.  iii. ,  and  by  Quiiitilian  m  the  second  chap- 
ter of  the  eleventh  book  of  his  Institutions.  The  An- 
thology baa  preserved  the  following  distich  of  SlmooidcSt 
relative  to  tlie  snbjoet  of  his  memory :  rVL 

Mra/Mg>  f'n  Ttf»  0ru.i  irtflmf^ui''^'*'^*'^ 

AVms  tiiugu  memor  rst  StmaniiJe,  csntcim  aia 
Ctd  tex  elfuerant  luHra  pertuta  dteem. 

We  must  observe,  however,  that  in  spite  of  those  aiiciciit 
autbortiiest  the  cliim  of  SlimmldcB  to  the  merit  of  in. 

venting  the  art  of  memory,  has  been  recently  cor>tro- 
verted  in  a  dissertation  on  the  mnemonic  art  among 

the  ancients,  by  Professor  Mor>;i-nsiern  of  Uorpal,  who 
seems  to  trace  this  acieiice  to  the  l-^gyptian  hierogly- 
phics. 

Several  of  the  Greek  philosophers  apponr  lo  bav« 
adopted  and  recommend^  certain  artlfictel  mlea  fer 

the  assistance  of  the  mcmon'  :  Aristotle  is  said,  aiiiong 
others,  to  have  written  a  work  entitled  Mri>vu>iix«i, 
which  has  been  lost;  and  Pliny  (//i»f.  ->af.  J.ib.  VII. 
cap.  34.)  expressly  names  Metrodorus,  a  contemporary 
of  Cicero,  SS  the  individual  who  first  brought  the  art 
into  a  eystomotic  and  scientific  fiorm.  It  is  to  btnH 
therefore,  that  we  are  probably  iitdebted  for  tbo  tbetny 

of  places  and  images. 

In  more  modern  times,  this  art  was  rultivaied  by 
Raymond  Lully,  [\n  his  .4ra  Mai^na.)  and  others,  v»hose 
works  we  shall  notice  i^t  the  end  of  this  article.  Tiio 
Germans,  who  are  food  of  eoo«trtic4ng  tboorico  npaa 
aJl  aubjeets,  have  recently  paid  much  attantloo  to  nuM- 
monies,  and  have  not  only  ex  plained  the  ancient  methods, 
but  invented  several  new  systems. 

So  early  as  towards  the  end  of  the  16th  century,  the 
tttof  nenocj  vas  reviTUd  by  Lambvn  Sctaonokal,  o 
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roan  wbo  posseiised  coDsi(lerablele&rniiig>ar)(i  whu  wrote 
varioiM  works  or  grmtnmar,  proiodjr,  rhetoric,  Sec.  He 
tnvaJied  fat  mtm  yean  in  Gcnnaoyi  ibe  Neibcrlaodi* 
■Dd  Pnoce;  tfw  Im  obtained  from  tbe  Univeraiiy  of 
Paris  the  privilege  of  teaching  hia  mnemoDic  doctriDea 
in  that  capital.  In  liis  old  u($e,  he  appointed  his  Friend 
and  pupil,  Manin  Sommer,  a  Silcwati,  to  be  his  succtisur 
in  llie  mnemonic  chair.  Soramcr  pubiii>lied  a  biwn 
tract  in  Ltliiit  by  way  ot  invitation  to  the  study  of  bis  art. 
IJke  bis  nwnlitr  ScbenciMi}  he  tnveiicd  a  great  dealt 
•Md  realiMd  a  considerable  fortune  by  teaching.  Scbenc- 
kcl's  work  uti  the  art  of  memory  appeared,  for  llic  firbl 
time,  in  I61U,  uiui  Sumnii.!  publislicd  a  new  edition  of 
it  in  1019.  For  a  long  period,  the  principh^  ol  i  uUus 
and  Scbencliel  continued  to  be  atudied  and  cotumeiucd 
,  iHit  thde-neiMMiaii  via  maide  to  the  doctrine  of 
1 1  eo  tlw  coMimiyt  tlie  ipeculatimt  on  thia 
aobjeet  degenerated  to  mncli  into  frivoloua  goommid- 
placc,  or  roysticn!  i  i  i;on,  that  they  tended  ratJlCr  tO 
degrade  than  to  piutaa^c  tlie  siudy  of  the  art. 

The  principal  work  published  in  Llngiand,  on  tlie 
aubject  of  ibc  local  memory,  appeared  in  1618,  under 
the  title  of  MwineniM  /  »hte  art  reminucendi,  &c.  by 
John  Williif  and  waa  lunalatedi  in  1661 «  by  oue 
Soweraby,  a  bookwiler.  In  the  year  165 1«  Henry 
Herdsnn  published  h\%  Art  Mnemonica^tive  HerdHO  i: 
Mntxiatui,  &c.  in  Latin  and  Cni^liiih.  It  is  merely  a 
republication  of  part  of  llrux's  Smionidea  Jiedivivut, 
Tbc  Mtmwria  Trchnica  of  Kicbard  Grey  was  pubtiahed 
in  1780 1  and  to  the  ninth  edition  are  appended  (be 
■  Mmtmtnka  "f  Solomon  Lown*  n  aOMll  trae^  note  eseaed* 
ingly  rare,  which  wan  fint  published  in  t7S7.  The 
eysiem  of  Dr.  Grey  ia  nUhwed  to  he  very  inj^enious.  Ur, 
Prie«tley  observes,  It  It  to  easily  karncd,  and  may  be 
of  so  much  use  in  recollecting  dates,  when  other  methods 
are  not  at  band,  that  be  tbiuka  all  pertooa  of  a  iiberal 
edneatten  inexenaabia,  wiio  will  not  take  the  amall  de> 
gree  of  pains  that  is  necessary  to  make  themselvea  mas> 
tcrs  of  it ;  or  who  think  any  thinp:  mean,  or  unworthy  of 
their  ncticc,  which  is  so  useful  and  convenient." 

Since  the  commencement  of  the  present  century,  the 
mnemonic  doctrine  has  been  again  revived  on  the  Con- 
tinent, with  oonaiderabk  aucceta,  by  Grkffc,  Aretto, 
«  Dochet,  UiatnertFeinalgIe,and  othera*  Fdnaigle  tra- 
velled a  giiod  deal  |  and  tome  yeara  ago,  he  laugbt, 
and  exhibited  specimens  of  hit  mathod,  at  Paris,  Lon* 
don,  and  Edinburgh.  A  sinull  volume  was  after waids 
published,  iitu&traiive  of  the  principles  of  bis  system, 
and  exhibiting  their  application  tu  the  varioua  acienccaf 
from  which  we  ahall  endeavour  to  preaent  onr  readara 
with  an  abridged  aeeennt  of  his  method. 

y.'^rr it  IS  observed,  <i  the  most  efficacious  me- 
dinni  ut  reminiscence  ^  and  thai  system  of  memory  will 
be  the  most  serviceable  which  brings  this  principle  iiuo 
the  mo%\  extensive  operation.  For  this  reason,  iocaiUjf, 
or  the  connection  of  our  ideaa  with  placea,  ia  ntade  the 
fiauodatioo  of  the  present  system. 

A  room  having  generally  four  walla,  the  moat  obvioaa 
division  ofit  i»  ii.tn  four  sides,  and  each  wall  oi  side  may 
be  svibdividiro  iino  pannels  or  toinparimenis.  Accord- 
in^^ly,  tlie  anciciii  uystt  rn  divided  a  wall  into  five  spaces; 
and  this  plan  wa»  applied  to  as  many  rooms  a*  ware 
figmnd  necetsary  to  the  extent  of  each  particular  aeheme 
■Kteff  room  being  aimilarly  divided  into  four  sidet.,  and 
every  -side  being  aobdivided  Into  five  compartments. 

Thus,  any  idea   which,  iurotilinn  to  this  intlhod,  had 

been  aasociated  in  the  mind  with  ibe  forty -cigbtb  com- 
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partmeni,  would  be  placed  in  lite  third  compartment  of 
the  second  wall,  in  the  third  room.  But,  as  few  com* 
partrocnts  could  be  obtained  on  each  wall  by  theae  meant} 
the  calcuUtiwi  of  high  numbert  would  be  exceedingly 
diffictilt.  To  remedy  tbia  defect,  each  wall  might  he 
divided  into  nine  or  ten  compartments.  If  a  wall  be 
divided  iuio  nine  parts,  there  will  be  36  compaiiments 
in  every  room.  In  order  to  ascertain  the  situation  qf 
Any  particular  number,  it  is  to  be  cmisidcred  in  relation 
to  the  total  number  of  tlie  tubdivitiona.  For  esatnplOi 
if  the  ailoatioii  of  number  48  be  required;  according  to 
the  last  mentioned  division  of  the  rooms,  it  i.,  •  j  !:f  found 
by  considering  the  proportion  which  that  rjuinber  L>curs 
to  iT,  total  number  of  the  compartments  in  tliis  ar- 
rangement, ii  the  number  in  question  be  less  than  this 
total,  the  place  inquiix-d  after  will  be  obvious;  thus,  13 
being  within  the  number  36,  must,  of  necesiity,  be  in  the 
first  room;  being  above  9,  it  is  equally  clear  that  in  can* 
not  be  on  the  first  wall,  and  hcnif^  less  than  18,  it  must, 
necessarily,  be  in  some  part  of  the  sccorjd  wall  ;  and 
as  it  exceeds  the  number  of  the  first  wjU  by  3,  it  fol- 
lows, of  course,  that  its  place  must  be  in  the  third  com- 
partment of  the  second  wall.  If  the  number  in  queation 
be  higher  than  the  number  of  th«  compartments  in  one 
room,  its  place  will  be  readily  found  by  dividing  it  by 
that  number.  Thus,  auppoae  4S  to be thenumbcrwhoae 
place  is  required: 

At  4B  exeeedt  S6«  we  know  t1i«t  it  can' 

not  be  in  the  first  room,  the  1  is  therefore 
changed  into  two;  and  the  fraciion  remain- 
ing shews  it  In  ,  'J  in  the  twelfth  compart- 
ment. There  bein){  nine  compartmeuts  in 
every  wall,  thia  remainder,  or  number  of  the 
eompartmenta,  ia  divided  by  9,  for  the  pnr- 
pote  of  atcertainmg  the  wall.  Now,  at  the  divisor  la 
contained  more  than  oners  not  twice,  in  the  dividend, 
it  follow^,,  that  the  compuiUuv;ii  sought  must  be  on  the 
sccohd  wail;  the  remainder  ^ives  the  specific  compart- 
ment. I'his  operation,  then,  bhews  that  48  is  in  the 
third  compartment,  on  the  second  wall,  in  the  tCCdod 
room.  Thia  waa  the  plan  adopted  by  the  ancients,  when 
they  divided  their  Toonia  Into  parts;  but  being  both 
conipiii  atcd  and  difhcult,  Mr.  Fcinaigle  has  rejected  it 
in  his  sy.stcm  ;  and  another  scheme  has  been  it.iroduced 
in  its  place,  which  lie  conceives  to  be  more  simple  in 
its  coiiatructiun,  less  difficult  in  its  application)  and 
nneh  mora  exientlve  in  ita  powcn. 

He  dividaa  «  wall  in  the  following  manner  i 

These  figurea  are  arranged  from  left 
to  right,  in  the  usual  manner  of  wiiting; 
and  lor  the  im  ;  c  cj  ,  !\-  remembering 
their  situauon,  it  will  be  found,  that  if 
two  lines  be  drawn  diagonally  from  the 
four  coroera  of  the  figure,  tbey  will  iaiersectall  the  odd 
Bumbera.  The  idne  aqoarea,  or  compaKmems,  it* 
termed  /k/larr«,  and  are  called  first  place,  second  jdace, 
tte.  The  same  mode  muat  be  pursued  with  the  three 
remaining  wall,  in  i!iis  room,  by  which  means  four 
walls  arc  obtained,  each  divided  into  nine  filacca.  In 
order  to  find  the  number  36  in  this  room,  we  should  na- 
turally lay  four  timet  nine  wjl)  be  36,  and  should,  of 
conrae,  eonclude  that  36  would  be  in  the  laat  place  of 
the  last  side  or  fourth  wall  of  the  room.  But  this  cal- 
culation is  erroneous;  6  must  ever  be  in  the  aame  situ- 
ation, which  will  b»  tlwt  occupied  Iqr  tb*  point  in  tiw 
following  figure : 


2 

3 

Digitized  by  Google 


64$ 


MNEMONICS. 


1 

1 

1 

And  the  numl>ers  16,  9fi  and  36,  will  be 
in  the  corresipoiiilin^  situation  on  their 
6  respective  walls. 

It  must  now  be  determined,  how  wc 
are  10  reckon  these  walls.  If  wc  siaud 
in  a  raoHk  with  our  back  to  the  wiDdow»i  the  first  wall 
ia  on  <Mir  left,  the  secoml  before  «■»  the  third  on  our 

right,  an;'  the  fourth  hctiitid  us.  Wc  shall,  however, 
coninitiice  with  the  fl  ^or,  and  ilividf  it  iiilo  nine  parts, 
in  the  same  manner  as  ilie  wallii.  Where  are  u>,  20, 
SO,  6ic.  to  be  placed  2  Every  dccitiie  begins  m  sc- 
lieh  and  the  deciinal  is  placed  on  the  ceiling  of  the 
room  over  ita  proper  walli  tbua  the  firat  deciwalf  or 
10,  will  be  over  the  first  wall  \  the  seeond  deeifnal,  or 
20,  over  tlie  second  wall,  Str  ;  and  the  fifth  dccim  .;,  nr 
50,  as  its  lciilli-()ai t  exceeds  ihc  liunitjcr  ol  wana,  will 
be  .issij;ncd  to  the  ceiling;  of  tlic  tuoiii,  and  vull  consc- 
qucntty  hv  the  highest  ouoibei  in  tlie  fii  st  room,  toi  in* 
ing  the  conaectili|{  link  kclwccn  thi^  room  and  tlic  sc> 
oond.  When  a  aecond  room  ia  takcoi  the  floor  ol  it  ia 
dcnomitiated  the  fifth  wall,  the  wall  on  the  left  the 
sixth,  kc,  and  as  the  iiumher  50  "  j  n;iijn  the  ceiling 
of  Uic  liim,  so  the  number  iO"  will  i^e  upon  the  ceiling 
of  the  second  room. 

In  order  to  remember  »  aerica  of  words,  they  are  put 
In  the  several  aquarea  or  piaMa»  and  the  recollection  of 
them  ia  assisted  by  associating  some  idea  ol  relation  be« 
iween  the  objects  and  their  situation ;  and,  as  we  find 
by  experience,  that  whaievtr  is  ludicrous  is  calculated 
to  make  a  stiruMg  tniprti&kiuii  upon  liic  tuuid,  the  more 
ridiculous  the  association  the  belter.  To  illustrate  this 
idea,  Mr.  Feioaigle  placea  the  names  of  certain  aenii* 
hie  obiectt  In  the  diffcicnt  computmMMa,  lUHl 


objects  In  the  diffcicnt  computmcata, 
the  ideas  of  their  imagea  by  some  story,  ao  aa  to  make 

it  almost  impossible  to  forget  the  order  io  which  they 
arc  arranged. 

AiioUier  part  of  Mr.  Feinaigle's  system  is  the  con> 
verting  figures  into  letters, — a  branch  of  the  mnemonic 
■rt  which  baa  bcco  adverted  lo^  wc  believe,  by  almost 
•very  writer  on  the  aabject.  Mr.  Pdnai|;ie  uaea  the 
Consonants  only,  ri-c  or  more  of  which  are  altHchcd  to 
the  series  ot  li);ui.^!i,  each  fijjure  having  its  ajjprupriate 
consonunt.  The  letters  appropi  latcd  to  the  figures  arc 
selected  on  account  of  some  real  or  supposed  resem* 
blaace.  Tbeae  letters,  and  the  figttrca  which  Ibejp  are 
intended  to  repreaani»  abottid  be  auongly  imprcased  «p> 
00  the  memory,  aa  the  iettera  mait  oe  cooveHed  imo 

words  by  the  ;r,ti oduction  of  vowels.  The  iwo  conso- 
nants reprtsemiii^;  two  lii^uies  must  be  converted  inio 
a  word,  lo  which  sliould  be  atVixed  some  slrikiti^:;  idea  ; 
and  the  images  represented  conuecied  together,  i  lie 
objects,  when  selected,  each  being  a  word,  must  be  ar- 
ranged in  the  differcot  /Ubcr«,  beginning  with  the  floori 
and  proceeding  to  the  first,  second,  and  third  walls,  tee. 
In  milking  these  words,  it  is  necessary  that  the  two 
consonants  required  should  be  the  two  J^'ii  m  the  woid  i 
if  there  be  more  than  two,  it  is  ol  no  iniporiance,  as 
the  two  first  only  will  be  needful.  The  cuuvcrtin|{  of 
figures  inio  letters,  and  making  ikense  by  (be  introduc- 
tion of  vowels,  will  be  fouiMl  applicable  to  maoy  of  the 
purposes  of  common  life. 

Mr.  Ftin.ii^'le  proceeds  to  oljserve,  thai  if  the  reader 
has  practiced  inc  instruciiotis  alieiidy  given  in  a  rouiu 
in  which  he  is  accustomed  to  spend  the  greater  part  of 
his  time,  and  this  room  should  have  been  hun|{  with 
lectures,  engravings,  kc,  be  will  have  been  very  mate* 
rtally  Miiattd  in  the  rwi«inbn«c«  cf  liiaiMMcc  or  locap 


lities.  The  tranaition  is  slight,  but  the  imprcs^iuin  u 
permanent.  Let  us,  says  he,  fill  the  squ  irca  oi  piacci 
with  some  pictures  ol  our  own  cirawing;  the  two  rooms 
Will  be  ibeo  iumisned,  and  ii  wiU  be  aa  easy  to  rcmcm* 
b«r  the  symbols  or  hieroglfpkieat  as  to  remember  tb« 
aiiuatimi  or  place  of  any  picture,  or  article  of  funwtaiWb 
in  a  room.    Mr  Peinaigie  iiat,  accordingly,  llltiauaud 

this  p;ii:    if  till  \yi[cm  t:y    ,  i:m:  iables  of  symbola,  and 

some  oia^; aiiii,  io.  w.iicii  we  must  refer  the  reader  to 
the  book  itseifi  us  it  has  been  our  ubjeci  rather  to  give 
au  outline  of  his  prtuupies  than  a  fuil  exposiiion  of  hia 
aethed.  For  the  same  reason,  we  deem  it  uniteceaaaiy 
(o  •OGoni^any  the  learned  proleaaor  io  hit  «pplicatiaft 
of  these  principles  to  the  variooa  sciences. 

We  have  already  admitted  the  po^sioility  of  giving 
great  assistance  to  the  memory  by  means  ol  arrattgc- 
ment  and  association.  It  appears  to  us,  however,  that 
tile  apparatus  of  must  of  ibe  systems  hitncrto  proponed 
with  that  view  is  a  gre.tt  deal  too  complicated ;  and  tbct 
a  method  might  he  deviaed  much  more  simple  in  its 
elements,  more  easy  of  acquisition,  and  equally  well 

ai!apted  to  all  pui  poses  of  real  utiliiy. 

the  following  .^rc  ibc  principal  works  which  have 
been  written  on  the  subject  of  mnemonics:  The  Ca*tH 
of  Afemorie,  kc.  made  by  Oulielnuu  Gntantu*  /  Kag'^ 
tythed  by  Wiltiam  Fulvood.  (BUck  letter.)  Givuar* 
Oli'a  treatise  un  the  Memory  was  alao  traostated  into 
French  by  Stephen  Cope  ;  L*oiw,  lj86.  Jordan©  Bnmo, 
De  Imafftnurn  el  id'itrum  com/t'jsilunr  aJ  'jmtiium  inven- 
lionem.  et  Memori*  genera  irca  itbri  }  Franc.  1391.  Bvo. 

Reminitcendi  Joan.  BafxtUitt  Portt  J^eaftiUitani  i 
Naples,  1603,  4to.  Lambert  $c(ienckcl>  Aiethodut  dc 
iMtlmt  Lb^vm  tHra  C  Mrnvir  tf»enHle«  Strarirargh, 
1609  6vo.  Ejusd.  Gaz^iphylacium  ArtU  Memori€.  kc. 
Ibid.  1610,  8vo.  Various  other  works  were  published 
in  iliiisUation  ol  Scheiicki'i's  method.  Simonidea  rrdi- 
vivut,  Uc.    Authore  Adam  liruxio  ;  Leipsic.  1610,  4to. 

jW.  Ravctttni  Art  Metnorim,  &c.  Franc.  1617  8vOw 
John  WilliSi  H^tmnka^  fcc  Londom  1618.  Thin 
book  was  trandated  into  English  by  one  Sowcr^,  Lon- 
don, 1661.  Art  Memorix  localia.  Sic  Leipsir,  t^iO, 
Svo,  .^urian  Ic  Cuirot,  Magazin  clct  Sciences,  ou  vruy 
I'art  de  Memoire  i  P^ui,  1623,  12ino.  Henry  Jfenlson, 
Art  Mnemonica  &c.  in  L:>tii>,  and  An  Memona;  ^  TAg 
Jtrt  of  Memory  made  fitaxne,  in  English  i  bo;n  tracts 
published  at  Loiidun,  I6SI,  8«o>  Jean  Beloti  X^'Oesmrv 
dn  Otuvret,  &c.  Lyons,  ldS4. 6vo.  Aihanasioa  Sirebei^ 

Att  Manila  Scirndi,  &c.  Anistcrdain,  1959,  fol.  Thm 
Divine  An  of  iMemuTij,  kc.  iransl.ileci  fiu.n  llic  Latin  of 
the  Rvv.  Juhn  Shaw,  by  Siiiiun  W'astel,  Li-nil  1 633^ 
t'2n)o.  liullier,  ie  Perc,  Pra(it/ue  de  ia  Mcmorie  Artl- 
Jlciellc,  kc.  Paris,  1719 — 1723,  3  vols  8vu,  Memoria 
rMA«lra»aic.  by  Richard  Grey*  D.  D.  London.  1730, 
8va  Solomon  Lowe,  Mnemanin  DeSneated  in  a  tmaU 
co)ii/ia»s,  he.  Lundoii,  1737,  8>o.  Th  ^  ti.ici  «  is  re- 
|>i  uticd  tit  a  laie  C'.liUtnii  <.>!  Gi'cy's  MtmoTui  Tcchnica^ 
D.  G.  Morhof  Potyhittor,  Sec.  edit,  quart.  Lub.ck.  1747, 
3  vols.  4io.  Fr.  U.  J.  Feyjoo,  Carioa  eruditat  y  Curs- 
oaatt  Madrid,  1781,  S  vols.  4io.  D.  J.  L.  Klaber; 
CM^jUndlum  dtr  Mnemonik  ;  Palm.  1804.  4l0.  QraflTe^ 
KateehetUcAet  Magazin  {  Gotlingen,  1801,  8vo,  J  C 
von  Ariili,,  lyenkichrift  Wx-r  dm  -mahrcn  Begnff"  und 
A'uizm  der  ^Mnemonix,  it- .  .Mumh  h,  1804  8-«>.  Ej>i:>d. 
Synematitche  Anleitung  zur  I'/iane  und  Praxis  der 
MnemmiidLfi  .SuUsttarb,  181U,  8.u.  C.  L  KK. 
ner«  Mntmotdkt  «der  4^«lras  der  Geddchtnitt—KfiwM 
4cr  Munf  lie,  LripMCi  1804i  Svo*  £ju»d.  Lt^i^d€tt  zu 
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leinrn  Unlcrhaliuftifen  uber  die  Mnemcnik,  he.  Lcipsic, 
18iJ5,biM.  7'/te  .Vdtu  .'Irt  of  Memory  founded  ufion  Che 
J^ci/iies  taught  by  M.  Grtgor  van  I^einaigUt  fcc.  Lun* 
don,  1819.  Ol  this  work  a  second  edUioiH  With  •ddiUoMl 
iUuMnttiom»  vat  publulMd  in  18 1 S. 


MOBILE,  a  river  of  the  United  States  of  North 
America,  in  the  state  of  Alabama,  is  formed  by  the  linhad 
•trwms  of  Tombigbjr  and  Alabama  rivera.  The  ezireiae 
mrtli-weat  lonnea  of  Tombii^ee  are  hi  the  «tat«  of  Mla- 

•issippi,  near  tlic  sonih  line  of  Tcnnc^ci-,  from  whence 
the  iliHtrciit  braricliL-s  flow  Hovstli  eiibt  iiii<j  Alabarna, 
where,  uniting,  tlicy  form  the  Ti»nibii;l)ce,  wluch  flo\*s 
nearly  due  south  to  irs  juticiion  with  the  Alabama,  at  N. 
I<at«  81*  05'«  The  ToinbiRbcc  receives,  besides  many 
kamr  conOveMa,  the  Tuacaloosa,  or  Black  Warrior,  a 
large streanfirom the narth-eaat.  Theeniire lenxihofthe 
Tombigbee  is  abotii  300  tnilcs,  by  coniparaiivc  course. 

The  Atabania  it  formed  by  llie  uaiteci  snxains  of  the 
Coo'ia  and  'i'alldpoosia,  wliich  both  rise  m  Georgia,  and 
flowing  to  the  south  west,  uiuie  at  N.  L;ii.  32'  23',  and 
from  thence  to  the  jurxtim;  with  Tomi  ii^iu  c  assumes 
the  name  of  Alabama.  The  entire  iength  of  .the  Ata> 
bema,  from  the  aourcea  of  the  Cooaa  to  the  head  of  Mo. 
bile  river,  is,  by  comparative  course,  about  four  hundred 
miles.  A  considerable  branch  from  the  north,  called  the 
Caliaba,  enters  the  Abbuinu  alxmt  (jtie  hundred  miles, 
by  the  windinKit  of  the  stream,  below  the  junction  of  the 
Coosa  and  Tallapoosa.  Cuhaba,  the  scat  of  government 
lor  the  atate  of  Alabamai  is  aitnated  at  the  mouth  of  the 
Cahaba  river. 

The  rivff  Mobile  is  about  forty  miles  in  length,  ffom 
the  head  of  .Mobile  bay  to  the  junetion  of  the  ToiTitiis^ljec 
and  .Mabaina  rivers.  Within  a  very  iihcirl  distance  of 
its  head,  the  Mobile  divides  into  two  branches,  that  of 
Mobile  proper  to  the  west,  and  Tenaair  to  the  east. 
Tlie&e  never  again  reunite,  but  flow  aeperateljr  into  Mo- 
Ule  bay,  with  aeverat  inlets  from  otte  to  the  other.  The 
islands  cr.closcd  hetwrm  the  n-  n  hranchea  and  the 
inlets  aif,  in  ^^'■eiieriil.  liable  to  niui.vUtion. 

The  Mobile  river  admits  vessels  of  twelve  feet  drau^bt 
in  all  its  length;  the  Tombigbco,  those  of  five  feet  to 
.Fort  Stoddart;  and  MoUiet  those  of  about  ais  fret  to 
-For>  Claihonie. 

-   MOBILE  Bat,  epena  below  the  novth  of  the  Mobile 

and  Teiisaw  rivers,  and  i:;radually  widens  from  four  to 
ten  ui  twelve  niikis,  and,  extending  thirty  miles  nearly 
south,  attain  contracts  to  about  five  miles,  having  Dau- 
•phin  Island  in  nearly  the  middle  of  ita  entrance  iiMo  the 
gulf  of  Mexico.  The  main  channel^  between  Oauphtn 
Island  and  tht  Point  <tf  Mobile,  ha*  a  depth  of  about  18 
feet.  The  channel  between  the  main  shore  and  Dau- 
phin Island,  known  by  the  numt  of  the  P.isis  au  Ui  run, 
has  only  six  feet.  A  bar  of  thirteen  feet  water  crosses 
Mobile  b.<y  three  miles  below  the  town  of  that  name. 

MOBIL.E  PoiMT,  is  a  h)(>gt  loW|  sandyi  and  narrow 
peninsolsi  which  bonnda  Mobile  bay  en  the  aeutb,  ex- 
tending from  the  hay  of  Bon  Secourt,  the  south-ca<stern 
extremity  of  the  former,  towards  D-iuphin  bland,  to- 
wards which  it  approaches  to  within  three  miles.  This 
point  has  been  rendered  remarkable,  by  the  erection  of 
a  military  post  on  ita  eatratiie  ireat  esteoaiQm  wiled 
Fort  Bowyer. 

I    Th«a  Ibrt  wa«  attacked,  September  isth,  IS14,  by  a 

Bri'ish  s  |ii  r'r  -1  :i  filing  of  two  ves^efi  of  3!?  i^uns 
each,  and  one  oi  i  ^  guas,  with  a  land  ibrce  ol  300  Indi- 


ans, and  1 10  marines.  The  BriUsh  were  repulsed,  with 
the  loss  of  the  Hcm«S|  and  about  one  hundred  men 

killed  and  wounded. 

After  their  defeat  at,  and  retreat  from  New  Orleans, 
the  British  attacked  and  took  Fort  Bowyeri  on  the  19th  of 
Febmary,  1815. 

MOBILE  Tows',  is  situated  on  the  west  or  ri(»ht 
shore  of  .Mobile  b^iv,  near  the  mouth  ol  Mobile  river, 
upon  a  bank  elcvatct!  ci(?hteen  or  twenty  feet  above  the 
surface  of  tnc  water  in  the  bay.  .Mubile  contains  about 
two  hundred  houses  and  one  iltousaod  inhaUsants.  It  is 
a  place  of  considerable  trade,  though  the  entrance  tt» 
the  harbour  is  incooirenient  for  TOssels  drawing  mora 
than  cii;ht  feet  Water.  A  long,  nar^o^v,  .sn  l  It  island 
lies  belbre  the  town,  and  extends  aboui  Int.  uiilt,;*  above, 
rouiul  whicli  large  vessels  are  obli>;ed  to  pass  in  order 
to  reach  the  harbour,  in  which  any  vessel  can  cntei-  in 
safety  which  can  paaa  the  bar,  three  miles  below  the 
iaiand. 

Mobile  iamtUBled  at  M.Lat.  90*44%  and  W.  Long. 

from  Wasbingian  Ci^i  10^  df**  and  from  Grcenwicbi 
87°  a'.  Daebt. 


MOCHA,  or  Mokha,  a  maritime  town  of  Arabia 

Felix,  on  the  eastern  coast  of  the  Red  Sea,  is  situated 
in  the  midst  of  a  barren  plain,  about  1.5  miles  nortli 
from  the  Straits  of  Babelmandel,  in  13°  16'  N.  Latitude, 
and  43''  II'  15*  E.  Longitude.  It  is  placed  between 
two  low  painta  of  land,  which  project  from  the  shorci 
ao  as  to  form  a  Imjt  capable  of  abeltertng  avch  abipe  aa 
can  approach  withra  a  mile  of  the  ^ore.  On  each  of 
these  points,  which  are  about  five  miles  distant  fiom 
each  other,  is  constructed  a  circuliir  castle,  built  of 
stone,  and  provided  with  artillery,  (either  of  which  a 
British  ship  of  war  would  level  with  the  ground  by  « 
single  broadside ;)  and  nearly  in  the  centre  of  the  walte 
of  the  town,  frontii^  the  aea*  is  a  atttilar  fiart,  pioieet^ 
ing  the  only  gate  in  this  qnarter  for  the  entrance  of 
goods  and  p  i*  sens^fr-.  From  this  gate  a  pier  of  stone 
runs  out  in  a  due  westerly  direction  for  the  space  of 
150  yards,  which  was  built  about  the  middle  of  last 
century,  by  Captain  Watson,  supehntendant  of  the 
Bombay  Marine.  The  town  itself  stands  ao  cloto  te 
the  sboroi  that  during  a  westerly  wind  the  act  washes 
against  the  waits,  and  ia  about  a  ndle  and  a  half  in 
Icnmh  from  north  to  south,  and  half  a  mile  in  breadth. 
It  IS  completely  surrounded  witi)  walls  of  hewn  stonOy 
about  16  feet  high  on  the  sea-side,  but  about  30  in  soniB 
placea  on  the  land-side,  which  are  generally  kept  ia 
good  repair,  and  provided  with  loop-holes  for  arrows  or 
muaiutrjr  at  the  distance  of  every  five  fiset.  There  are 
also  batteries  at  each  end  of  the  town,  and  round  towers 
11)  lie  v.Mlis  at  equal  distances.  But  the  walh  ji  l  -.ijo 
thin  to  withstand  a  cannon  ball,  and  the  batteries  scarce- 
ly able  to  bear  the  firing  of  their  own  guns.  The  houses 
fronting  the  aea  are  very  lofty,  built  of  atone,  and  ail 
whlte-waahed.  There  are  aevcral  moaqoea  is  the  place, 
the  minarets  of  which  rise  to  a  considerable  height,  and 
the  largust  uf  them  serves  as  a  landmark  to  ships  en- 
tering the  road,  particularly  as  a  steeling  point  to  avoid 
the  dangerous  shoal,  which  begins  about  four  miles  from 
dM  iiwre,  and  ceaehea  nearly  to  the  pier-head.  There 
era  aeveral  tomba  or  aqoara  edifices,  C4ivcred  with  ci»> 
eular  domes,  whieh  break  the  uniform  line  of  the  fat* 
ro')f<''l  ihiusi-N,  \v\(\  :iI;njT,  ther  ilic  a7}]iejranrc  r-f  the 
town,  when  &een  trom  the  {oadalead,  u  uriiLxug  ood 
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handsome.  Hut  tlic  expeclalions  of  t!ic  siranpcr  arc 
conaplelcly  disa|>{>ointed  as  soon  as  he  enters  the  fratesi, 
when  he  aeee  the  streets  covered  with  filth,  and  full  of 
vacant  spi.cea»  or  the  rtiiiia  of  desened  habitaiiont.  The 
principal  bttiMinfr  in  the  town  is  the  residence  of  the 
Dola,  a  lart^c  anti  lofiy  stnirtiire  with  turrets  ou  the  top, 
and  a  variety  of  famasiic  ornaments  in  wliiit-  muicco. 
One  from  of  it  looks  towards  tfic  sea,  and  another  into 
a  square,  the  onl>  rcRuhir  place  in  the  town  where  the 
Dola  and  his  officers  amuse  themselves  in  throwin|[^  the 
jcrid.  The  beet  houses  look  toward*  the  aea,  and  arc 
chtefljr  tltoeted  to  the  north  of  the  sea^f^te.  They  arc 
mostly  built  of  hrick  nriadc  by  the  heat  of  the  sun,  inul, 
unless  careftiliy  preserved  Ironi  the  access  of  moisture, 
arc  soon  reduced  to  a  heap  of  niud.  The  windows  are 
generally  small,  placed  regularly  in  the  walls,  and  scU 
<Iom  capable  of  being  opened  for  the  admission  offmh 
etr.  The  fioore  m  well  aa  the  raofa  of  the  larger  houses, 
are  made  of  chanam,  laid  on  piece*  of  plank  or  thin 
sticks,  closely  arranged  like  lath*  across  the  beams,  hut 
are  CKtremely  uneven,  a  circtimstance  which  occasions 
less  inconvenience  where  neither  chairs  nor  tables  are 
used.  The  ioterml  atnicture  ot  the  habitations  it  tini- 
Ibnnly  bed^  the  peasagea  long  and  narrow,  and  the  itelrs 
•o  steep  as  to  be  ascended  with  difficuUjr.  Tlw  lower 
orders  live  in  huts,  composed  of  wicker  work,  covered 
on  the  inside  with  mats,  and  sometimes  on  the  outside 
with  a  little  clay,  the  roofs  of  whicli  arc  uniformly 
thatched,  and  each  nf  «hich  has  a  small  yard  fenced  in 
front.  The  auburba  are  situated  to  the  south  of  the 
loirn»  with  a  large  vaeant  space  between  them  and  the 
walls,  and  contain  as  tnaof  tnhabitaata  aa  the  citjr  ttselft 
but  chiefly  of  the  poorer  classes.  One  quarter  is  eccQ* 
pied  by  Jews,  another  by  prostitiilcn,  a  third  by  tlic  pub- 
lic slaves,  who  are  mostly  Abyssinians,  employed  in 
repairing  the  buildings  or  loading;  the  vessels  belonging 
to  the  government,  and  the  other  diatricta»  by  labourers, 
artisans,  and  a  few  gardeners,  who,  bf  means  of  great 
industry  and  plenty  of  manure,  coolrive  lo  raiae  a  little 
aallad,  pulse,  and  sweet  potatoes.  The  amount  of  in- 
habitants, both  within  and  witliout  the  wailsjisoot  aap- 
posed  to  exceed  1 0,000. 

TIm  cHmaie  of  Mocha  ia  extremely  sultry,  in  conse- 
^CDca  of  its  victBitf  to  the  arid  sands  of  Africa,  from 
■wkieh  the  souih^st  winds  blow  above  eight  months 
in  the  year,  and  often  with  such  violence  as  to  prevent 
all  commimications  between  the  shore  and  the  vessels  in 
the  road.  Duiintj  other  three  or  four  Tiiomhs,  the  op- 
posite monsoon  blows  from  the  north-west  with  less  vio- 
lence, but  with  still  greater  heat.  The  country  in  the 
'viciniiT  of  Moeba  is  remarkably  draary,  andf  for  a  cir* 
etiit  of  ten  miles,  consists  of  arid  sand,  covered  by  a 
saline  efflorescence,  and  with  scarcely  any  appearance  of 
vei;etatioii,  except  the  common  mimcwrj,  and  a  species  of 
salicorula  ;  btit  near  to  the  town  are  numbers  of  date- 
trees,  ot  stunted  growth,  and  a  few  patches  of  vegetables 
in  the  neighbourhood  of  the  wells.  The  town,  however, 
is  well  supplied  with  provisions  from  the  Inlanid  districts 
and  the  opposite  coest  of  Abyssinia,  and  in  summer  great 
abundance  of  excellent  fruits  arc  bro\iKht  from  the  ad- 
joininj;  country  from  20  to  50  miles  distance.  The  water 
is  hr.tckish  and  unwholesome  to  strangers,  but  pure 
water  is  brought  daily  to  market  from  MoosSt  a  town 
about  30  miles  inland. 

About  the  end  of  the  t4th  century  Mocha  was  not  in 
existence,  but,  ntiout  the  end  of  the  16th,  it  had  become 
tegtMt  mart  for  the  trada  boMracn  India  and  Egypt, 


and  about  1738  it  seems  to  have  reached  its  greatest 
height  of  jjro^perity,  when  the  English,  French,  and 
Dutch,  earned  oti  a  regular  trade  with  it,  by  the  Cape  of 
Good  Hope,  for  the  coffee  which  used  (oirmcrly  to  go  by 
Sues  across  Egypt  to  Atemndria.  This  article,  which 
is  the  principal  produce  of  the  country,  together  with 
gum-arabic,  myrrh,  and  frankincense,  which  arc  brought 
Irorn  the  opposite  coast  of  Africa,  form  the  (greater  part 
of  the  export  trade  of  Mocha,  and  of  which  the  larger 
pertton  still  goes  up  the  Red  .Sea  to  Suez.  The  impufta 
arc  very  considerable,  particularly  from  India  and  Mus- 
cat, the  greater  part  of  which  traflic  Is  carried  on  through 
Banian  tr:\ders  from  Suiat,  who  ure  f  r.nd  in  great  num- 
bers at  Mocha,  and  are  indulged  with  the  public  exer- 
cise of  their  religiaii. 

Mocha,  as  well  as  the  other  towns  belonging  to  the 
Imam,  is  goi-crncd  by  a  Dola,  who  is  usually  a  slave, 
who  can  be  reniovttl  at  pleasure,  and  made  to  tlisi.^orgc 
the  profits  of  his  government,  which  are  very  consider- 
able, and  arise  from  the  sums  levied  upon  the  Banians 
and  other  foreign  mercbania.  The  second  officer  in  the 
town  is  the  Bss  KMeh,  or  Secretaty  of  Slate,  who  is  at- 
viiy9,  an  Arab,  and  considered  as  a  licensed  spy  over 
the  Dola.  The  third  is  the  Cadi  or  Judge,  and  these 
three  compose  the  divan,  where  all  pu'jlic  business  is 
conducted,  and  wheic  the  Dola  has  only  a  vote  along 
with  the  rest.  The  police  is  very  strict  during  th0 
night,  and  any  person  found  out  of  his  house  after  Uia 
Dola  has  retired  to  rest,  which  Is  indicated  by  the  drams 
beating  before  his  door,  would  be  conducted  lo  prison. 
The  garrifon  generally  consists  of  about  SO  horsemen 
and  200  foot  solciicrs,  armed  wi'.h  tnatch-locks  and 
crooked  daggers.  These  troops  have  no  appearance  of 
discipline  or  of  warlike  habits,  and,  when  on  guard  at 
the  different  gates,  are  seen  reclining  on  conches,  with 
their  matchlocks  lying  neglected  by  their  sides,  and  m 
cup  of  coffee  or  smokin^'-[)ipe  in  their  hands.  They 
attend  the  Dola  every  Fiiday  on  his  procession  to  the 
great  niostjuc,  and  arc  afterwards  exercised  in  the  front 
of  his  house :  they  arc  tolerably  good  marksmen,  but 
require  a  long  time  to  take  aim. 

The  food  of  the  lower  ranks  of  Arabs  consists  of  ft 
coarse  grain  raised  in  the  country,  jowarry,gbe«,  date% 
and  fisl^  which  last  article  fa  very  abundant  and  excel- 
lent. The  crabs,  particularly,  are  uncommonly  kirf^e 
and  plentiful,  some  of  them  not  less  than  four  pouticls  in 
weight.  The  higher  o;  i'  <  crasionally  use  also  beef 
and  mutton  boiled  to  rags,  wait  the  addition  of  a  little 
pillau.  The  cawa,  made  from  the  busk  of  the  eoflbe> 
berry,  ia  drank  by  most  of  tbrnn  acvemi  timea  ••diqr» 
and  the  pipe  is  rarely  oat  of  the  hands  of  the  moo. 
They  arc  not  very  strict  in  the  ceremonies  of  their  rcli» 
gioti,  except  in  tlic  perhn-mance  of  their  ablutions,  and 
on  t' c  Fiiday,  the  Mahometan  Sabhaib,  the  lowe  r  oi  dtrrs 
carry  on  their  usual  occupations,  bince  the  triumphs  of 
the  British  arms  in  India,  their  conduct  haa  become 
more  tolerant  towards  Christiana,  who  may  imw  walk 
along  the  streets  without  being  liable  to  insult,  but  whft 
are  still  prohibii<  d  fn.m  jroiru*  out  at  tic  Meet  a  ;^ ate, 
though  both  Jews  ami  Uanians  ate  tnduiged  miV.i  that 
pt  ivilrge.  The  character  of  the  Arabs  who  inhabit  the 
town  is  very  inferior  10  those  of  the  country,  who  Mill 
follow  the  pastoral  habhs.  They  are  cowardly,  cruelf 
revengeful,  lewd,  dishonest,  inordinately  addicted  to 
falsehood  in  every  form,  and  scarcely  possessed  of  a 
single  good  qttality.  See  Paraon'a  l^mtttg  ValcDtiR'a 
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Vauagea  and  TraveUy  vol.  ii. ;  firuce's  Travel;  vol. 

MODENA,  (Mutina,)  a  cily  of  Italy,  situated  m 
North  Latitude  44"  38'  51";  and  Ea«t  LoiiKitude,  rec- 
koned from  the  meridiuii  of  Fcrro.  28°  34'  39*. 

This  ciiy  is  situated  on  ilic  I'la  EmiiUt,  in  the  plea- 
nnt  plain  of  Lombardy,  and  ia  the  capital  of  the  duchy 
of  Mod«OR>  It  it  aiio  the  se«t  of  tbe  aov«r«igiM«  and  of 
the  But»tem»  trilmnits.  It  »  surrottwlcd  bf  •  giooA  walK 
'whh  a  fortress  in  the  side  betwMO  the  north  and  west, 
and  in  dihtliit^uished  by  spacious  squares  and  streets, 
adorned  with  noble  edifices,  plcasiiu  cav;i(  ns,  UTid  by 
the  ample  public  promenade,  which  was  iunned  and 
embellished  by  tbe  present  sovereign,  Francis  IV,  The 
tajf*l  palace  is  one  of  the  fioeat  in  Italy.  The  tower  it 
of  beautiful  archheoiare*  all  coated  over  with  white  roar* 
hk,  one  of  tfic  seven  of  that  description  in  Italy.  It  is 
a  biiigul;\r  pro;)<M  ty  of  the  Modencae  soil,  that  in  di)?f;ii)g 
inio  lint  carih,  lo  the  dLp.ii  of  jbout  siviy  fcf  •.,  iIri'i.  niisc 
vcitis  of  very  pure  ispi-ing-water;  thus  aflbrding  cxccl- 
leu  perennial  fountains.  The  populatko  of  thia  city 
anountato  about  26,000  aoula. 

Modena  is  a  very  ancient  city,  of  which  the  first  men* 
tion  occurs  in  the  year  of  Rene  535.  diuinn;  the  war 
with  Carthage:  at  which  period  ihc  tiiumviratc  com- 
missioned to  assign  the  lim  is  to  tlie  new  colonists  bliai 
themselves  up  in  Modeita,  in  order  to  escape  the  fury  of 
the  baic Gauls;  from  wldeh  clrcumatance  it  may  be  in. 
ferredt  that  thit  city  was,  at  that  itoief  well  fortified}  and 
capable  of  enduring;  a  !>icgc }  and,  therefore,  most  pro> 

bably  fonndL-d  :i  lung  little  btfurc.  In  tlic  yedi  i6T  it 
yt'ds  made  a  Roman  colony  ;  and,  in  tlic  civil  war  which 
broke  out  in  the  year  675,  tjetwcen  the  two  consuls  Q. 
Catulus  and  M.  Lcpi<iu3,  Poropey  here  besie^^ed  M. 
Bnitus,  father  of  thai  Brutus  who  kiiled  CLx;sar.  Still 
more  celebrated  was  the  siege  sustained  here  by  firutusi 
in  the  year  of  Rome  709,  against  M.  Anthony,  and  the 
defeat  of  the  latter  in  the  year  710,  under  the  walh  of 
the  city,  by  the  consuls  Hirtiii-:  und  Paiij^i,  willi  Cxsar 
Oetuviaiius,  uf'.i  .'wanh  Augusuis,  in  {lonsctjuencc  of 
Whicn  Anthony  was  compelled  to  raise  the  siege.  Seven 
months  after  this  victory,  Lepidtta>  Octavianua>  and  An- 
ihoDft  divided  the  >  cpublic  among  them  into  three  parts, 
having  met  for  this  purpose  in  a  small  island  in  the  river 
Lavino,  in  the  Modi  nest  territory,  according  to  the  (;pi- 
nion  of  most  writers.  The  revolutions  lo  which  Italy 
vras  exposed  during  the  time  of  Coristaniine,  and  the  in- 
vaaions  of  the  barbarians,  were  more  or  less  common  to 
the  city  of  Mndena,  which,  after  htring  figured  at  the 
^me  of  the  peace  of  Constance  amoo^  the  lulian  re- 
publics, and  being  in  danger  from  the  mtemal  factions 
of  the  f^uclfs  and  the  Ghibbeilinrs,  threw  itself  into  the 
arms  of  tlie  Princes  of  Este,  by  electing  for  its  sovereign, 
on  the  Isth  December,  I2H8,  (Jbizzo  II.  .M.irquis  of 
Este.  These  princes  governed  the  city  until  towards 
the  commencement  of  the  fourteenth  century,  when  the 
desire  for  repubUcao  forms  again  revived  in  Italy.  From 
this  period  there  was  an  interregnum  of  about  forty 
years,  during;  which  Modena  was  governed  by  various 
masicrM.  and  suffered  mucb  from  hostile  factions.  Finally, 
in  the  year  1336,  Obizzo  III.  of  Este,  resumed  posses- 
sion  of  tbe  city,  which  his  successors  enjoyed  till  the 
7«ar  Ifitf  with  the  exception  of  some  periods  of  inters 
npltnn,  oecasioDed  by  the  wars  which  from  time  to  time 
desolated  the  Italian  pentnaula.  In  the  last  mentioned 
year  Modena  was  occupied  by  the  French,  and  after- 
wards formed  a  part  of  the  lungdoro  of  Italy,  until  tbe 
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year  1814,  when  it  was  restored  to  its  legitimate  sove- 
reign, Fnincis  IV.  AieMuke  of  Austria. 

The  government  is  monsrchical.  There  is,  however, 
a  noble  regency  of  conservators,  who  administer  the 
public  patrimony  of  the  community,  under  the  direction 
of  it  governor  named  by  the  sovereign.  There  is  a 
bishop,  a  chapter,  and  a  seminary ;  and  also  a  flourishing 
college  for  the  education  of  native  and  foreign  noblea. 
The  uiuversity  has  been  tvatored  by  tbe  reigning  sove* 
reign,  who  allows  the  students  tbe  use  of  his  vast  and 
elejrant  library,  which  is  preserved  in  bis  royal  palace, 
and  Is  rich  in  books  and  precious  manuscript-),  lie  has 
aiso  revived  the  Academy  of  Sciences,  literature,  and 
the  arts,  the  Academy  called  Atestina,  or  the  fine  arts, 
and  haa  here  fixed  the  seat  of  the  Italian  Socie^  of  Sci- 
ences, formerly  inatituied  by  the  tltuatrfoot  Chevalier 
Gio.  Mario  Lorgna  Veronese.  The  Capitular  archive 
of  the  cathedral  is  celebrated  on  account  of  the  anticjuity 
of  its  documents,  and  its  very  honourable,  royal,  and  im- 
perial diplomas,  among  which  are  some  originals  of 
Charlemagne.  Still  more  rich  fai  the  secret  archive  of 
the  iiimily  of  £ste,  in  which  ttre  preferred  a  great  many 
precious  parchments  and  remarkable- doetiiaenta  rela- 
tive to  tUc  antiquity  and  grandeur  of  that  family,  one  of 
the  nidbt  ancient  and  noble  lines  of  sovereign  princes. 
Tlierc  ale  various  cliariiable  institutions  in  Modetia, 
among  which  are  the  grand  hospital,  the  house  of  reco- 
very, and  tho  bouse  called  St.  Paul,  which  was  recently 
founded  by  the  present  aovereign  for  tbe  education  of 
poor  girls. 

Many  Icarncl  men  liave  nourished  in  the  dominions 
of  the  house  ol  EsiCjaa  may  be  seen  inihc  woi  k,  entitled 
JUhliQicca  Modeneae^  by  C.  'I'lrabosciii ;  and  among 
whom  are  distinguished  the  names  of  Sii(onio,  Casicive- 
tro^  Montecuccoli,  VaUsnlere,  and  Muraiori.  The 
means  which  tbi«  city  pqeseaseaat  present  for  the  culti- 
vstieo  of  science,  literature,  and  th«  arte,  have  brought 
letters  into  hi).;h  estimation,and  rendered  flourishing  the 

study  of  ihe  sciences. 

'i'lic  country,  in  general,  is  fciiilo  in  all  kinds  of 
grain,  leguminous  vegetables,  and  mulberries;  and  in 
all  sorts  of  large  and  small  cattle,  grapes,  cliesnuis,  and 
fruita.  Tbe  principal  commerce  of  this  state  coomsis 
in  wines,  spirits,  silks,  bestial  and  coarse  cloths.  Pew 
manufactured  articles  are  exporitd;  because,  being  an 
agjicultural  country,  the  greater  part  of  its  ]iopulation 
is  employed  in  cultivating  the  ground.  It  has,  iiowc\er, 
one  very  lucrative  branch  of  commerce,  viz.  that  of 
hats,  caUed  eafifiem  dt  Mifcels,  of  which  f^aat  numbers 
are  exported. 

MOFFAT,  tbe  name  of  a  town  and  parish  of  Scot- 
land, in  the  coanty  of  Dumfries.  Thetoun  is  situated 
on  the  east  side  of  the  river  Annan,  at  the  head  of  a 
plain  or  valley  extending  upwarda «f  90  mile*  alODg  the 
banks  of  the  river. 

The  principal  street,  through  which  passes  the  great 
road  from  Edinburgh  to  Dumfries  and  Carlisle,  is  spa- 
dons.  The  town  eontaina  msny  good  houses,  two  inns, 
excellent  lodging-houtei^  with  a  bandiome  church,  and 
an  a«&etubly-ioum. 

Moffat  is  priocipslly  celebrated  for  its  mineral  waters. 
The  sulphureous  spring  called  Moffat  Well  is  situated 
aboQt  a  mUe  and  a  half  from  the  town.  There  i«  •  good 
carriage  road  to  the  well,  and  excellent  accommodation 
for  the  company  while  they  are  drinking  the  water. 
This  well  was  discovered  about  170  years  ago;  and, 
according  to  Dr.  Qarnet,  it  contains  muriate  of  soda, 
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36  grains,  sulphuretted  hydrogen  gas,  10  cubic  inclics, 
azotic  gas,  4  cubic  and  carbonic  acid  gas,  5 

cubic  inches. 

Th«  chail/beatt  spring  called  liartfell  Spa,iMttes  from 
B  rock  or  alum  «laie,  on  a  tremendous  ravine  on  the  aide 

of  H.iiiri  ll,  \i:<:uidii)g  to  Dr.  (I  iIIjcI,  a  winc-jjallon  of 
it  coiiuiiji  buJj)lials  of  iron,  84  giaiiii,  M.ljjhatc  of  alu- 
mine,  13  {grains,  aautic  gas,  5  cubic  inches,  to(;ethcr 
i»iih  15  grains  of  oxide  of  iron,  with  which  the  sut- 
phuric  acid  sceina  to  be  sttperaaturated*  and  which  it 
gradually  deposits  on  exposure  to  the  air,  and  almost 
imnie^Btely  when  boiled.  The  other  chalybeate  spring 
near  the  bri:li;<-  is  now  clioakti!  up.  Thtvc  are  vestiges 
of  a  Roman  )'  r:;ad,  ^iid  ot  several  stations  near 

ilic  iov>:i.  .VtjLut  u  uu'.c  c.iji  ol  the  UodBan  road  are  two 
lar(;c  caves  cut  out  oi  litciitonc  rock. 

In  1811,  [i  >M>h  contiined  406  families,  of  whutu 
120  were  employed  io  ir«dc«  and  73  io  agricuJturei  and 
the  total  population  was  1834  inhabitaote.  See  Dr. 
Sinjjcr's  .  /;,'Ji  :/iV.  .Iccow.t  of  Dumfriei-Hhire.,  p.  48,  &cc. 

MOG  ADtllil.^,  or  Moi.ouoK,  a  marnime  town  of  the 
en\pire  ot  Morocco,  is  situated  in  y:)'  ol  tiorih  lati- 
tude, and  9°  36'  of  we»t  longitude,  about  4S  miles  south 
of  the  river  Tcitsift.  It  was  founded  in  the  year  1760 
by  lite  Emperor  Mohaaimed*benFAbdallah-b«n-lsinael, 
and  received  lis  name  from  a  sanctuary  in  the  vicinity 
callLtl  SlcuI  Moj;ur'oI.  lJul  by  the  Mtjors  it  is  cullcil 
Sutial),  or  more  pi  upcrly  Sawccra,  a  iiainc  coutoricd 
upon  it  by  the  Emperor  in  allusion  to  the  beauty  of  its 
appearance,  and  purliculariy  the  regularity  of  its  con- 
stiuction.  li  IS  built  Upon  a  low,  flat,  sandy  tract,  and 
in  spring  tides  is  almoat  Mmwiided  by  the  seai  but  it 
defended  from  the  encroachinent  of  the  ocean  by  a  line 
of  rocks,  w'lich  extend  fi  fm  tlie  northern  to  the  south- 
ern gate.  The  lidiLoiu ,  or  bay,  is  formed  by  a  curve 
in  the  land,  and  a  small  isUnd,  about  a  quarter  of  a  mile 
from  the  shore,  but  is  rather  shallow,  and  daily  bccoin* 
in^  more  &0|  by  the  accumulation  of  the  sand,  so  that 
ships  of  war*  or  of  great  burden^  must  lie  at  anchor 
above  a  mile  and  a  half  west  of  the  Long  Battery  on  the 
>vcsl  of  the  town  towards  the  sea.  At  the  entrance  of 
the  road  is  a  circular  battery,  and,  within  the  h:irbnur, 
at  the  ljt)ding  place,  are  two  long  batteries  mounted 
with  handsome  brass  eighteei^pounders.  On  the  land- 
side  aUo,  to  the  csstward  of  the  towDi  is  a  battery  of 
considerable  forcO)  fully  sulBcient  to  keep  the  .Oralis  at 
a  distance ;  and  were  the  other  forts  well  mounted  and 
manned,  it  is  s  ipj>'i  =  <:(l  Ur:t  ^Ix  or  seven  large  frigates 
would  be  rccjutrcd  to  redn u  ihe  place.  There  is  a 
very  spacious  cistern  under  liie  Luiiicry  at  the  Water- 
port  gate,  which  is  fiiled  with  raiu-waler  front  the  ad- 
joining terraces,  which  is  never  used  except  in  cases  of 
emergency;  and  as  the  water  for  the  use  of  the  town  is 
brought  from  the  river,  this  supply  migJit  be  rendered 
inaccesiible  in  the  event  of  an  attack.  Tlic.  arc  i  .vo 
towns,  or  rather  a  citadel  and  an  outer  town,  both  of 
.tre  Availed  in  and  protected  by  cannon.  The  ciia* 
del  cuutains  the  custom-house,  the  treasury,  the  resi- 
dence of  the  alksid,  the  houses  of  the  foreign  merchants, 
and  those  of  some  of  the  civil  oificcrai  andasthc  houses 
urc  nil  of  stone,  and  of  a  white  colour,  the  appearance  of 
the  luwii  nt  3  (lisi.ince  is  extremely  Ju  j'-iiirnl ;  but  the 
streets  (wliich  cross  each  other  at  right  angles)  arc  very 
jiarrow,  and  the  houses  have  few  windows  towards  them, 
to  that  the  interior  of  the  place  baa  a  sombre  look.  The 
hottBCS  of  tbe  foreign  merehaQta  ana  very  spacious,  hav- 
ing eight  or  twelve  roonu  «■  a  floor,  all  epeoiog  into  a 


gallery,  which  goes  round  the  whole  Iniide,  forming  an 
area  m  the  centre  wludi  i:,  appropriated  to  the  transact- 
ing of  business  and  the  warehousing  of  goods.  The 
roofs  are  fiat,  and  beat  down  with  a  composition  of  lime 
and  amalt  stones,  which  forms  a  very  durable  cov«rin^ 
and  serves  as  a  walk  for  the  family. 

The  emperor  who  founded  the  town  was  very  desir* 
oil?,  lu  rtiidci  u  a  flourishing  commercial  port.  To  im- 
press his  wishes  on  the  minds  of  the  inhabitants,  he 
commanded  his  principal  officers  to  bring  mortar  and 
atones,  and  with  his  own  bands  he  began  to  build  a  wail, 
which  is  still  to  be  seen  on  the  rocks  to  the  westward  of 
the  town.  In  order  also  to  cniourai.;c  the  merchants  to 
erect  substantial  house-),  he  no;  only  presented  them  with 
gioiiud,  i)ut  ^tliuwcd  ihein  to  bhip  [>rDduoe  fre*  of  dutjf 
as  a  lemuneraiion  for  their  expenses. 

Tlie  .\rab9,  however,  have  «0  great  a  repugnance  to 
quit  their  tents,  ud  such  a  contempt  for  tbe  rcstreinia 
of  a  town  residence,  that  he  was  obflged  to  draft  a  cer- 
tain number  of  [icrsons  from  the  Ara')  or  Ilcztilj'jCT 
tribes,  as  well  ai  Iruni  ^umc  <if  the  towns,  and  to  com- 
pel tliLin  to  hciUi:  ill  hii  new  city.  The  popubtiuii  now 
amounts  to  about  1 0.000,  and  it  is  the  only  pari  of  West 
Barbery  which  mainuins  a  regular  commercial  inteiw 
course  with  £urape.  it  dtfl'crs  from  every  other  port 
along  that  coast  in  this  respect,  that  the  inhabitants 
have  no  other  resource  or  ijct:iip.iiirin  [Irjn  cuir.iiic 1 1- c, 
and  by  it  every  ininvidu.il  is  dirccil)  ur  iiiducciiy  s>ajj- 
ptjiicil.  The  town  is  ma  manner  insulated  by  saHd- 
huls,  wiiich  separate  it  from  the  cul'tvatcd  country,  and 
which  are  so  continually  driftin,^  liy  ;l!C  inccssaat  high 
winds  of  summeri  thai  scarcely  any  kind  of  esculent 

?lants  can  be  raised  for  the  supply  of  the  inhabttaats. 
'he  fruits  and  vt:.,'i  t.vljii:-,  arc  i  tforc  ';;ijai;!'.t  fr-ni 
gardens  bctwcuu  luur  And  iwcivc  iniics  dtsUnl  ;  arid 
the  cattle  and  poultry  from  the  other  side  of  the  sand- 
hills. The  foreign  merchants  of  Mogadore  supply  the 
various  iiiics  and  markets  of  the  empire  with  European 
goods,  receiving  in  return  the  produce  of  tbe  country 
ror  exportation ;  and  formerly  used  to  give  to  tbe  na- 
tives credit  to  a  considerable  extent.  But  of  late  yeurs 
the  Moorish  government  has  greatly  abridged  their  power 
of  cnlorcin.;  [).i>  incr.t,  so  that  credit  is  almost  annihilated, 
and  transturmed  into  barter,  which  has  curtailed  the 
trade,  and  confined  it  among  fewer  hands.  The  principal 
imports  are  Yorkshire  and  West  country  cloths  of  vari- 
ous colours,  superfine  cloths,  druggets,  linens,  cambrics, 
muslins,  Indian  blue  linens,  i-tripcd  India  silk,  velvets, 
damask,  and  raw  silk,  alum,  copperas,  sugar,  iron,  hard- 
V  j:  >.,  Kunis,  spices,  tea,  pewicr,  tin  bars  and  plates,  wliite 
and  red  lead,  copper  in  sheets,  thread,  mirrors,  earthen* 
ware,  glass,  btass  pant  and  copper  teakettles,  Dutch 
knives,  peper,  cotton,  coral  and  amber  beads,  wire, 
cochineal,  li^n  nails,  deals,  dollars;  which,  with  several 
oUu  i  ui  tides,  ainoiKitcd  in  lo  the  value  c:  15  1. 150.'. 

i  Jic  |jriiiGijjal  exports  arc  almonds,  walnuts,  gums,  wax, 
hides,  olive  oil,  wool,  OStrich-fcathers,  elephant's  teeth, 
dates,  raisins,  anise^aeeds,  tsliow,  kc.  which  amounted 
in  the  same  year,  after  paying  freight  and  duties,  to 
\Ztfit9t,  The  police  of  the  town  is  very  strict,  and 
there  is  neither  house-breaking  nor  rioting  in  the  place. 
The  governor  ul  ilic  c  iiy  lri.;in-iiily  goes  thi.'  louu.!,  n 
person,  and  looks  the  watchmen  in  the  face,  wUu  lie  on 
their  sides  with  their  ear  to  the  ground,  that  they  majr 
the  better  hear  any  noise,  and  who  would  be  in  daituar 
of  capital  puntshneat,  if  (bund  asleep  on  their  post 
Sec  JacktoH't  Aeemini  ^  Mtncto  /  Cbeaiier**  J*rmatmt 
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:wa(f  c/  She  Rmfiire  of  ^hfjca and  Paddoc^fi  JVfcira- 
tive  of  the  S/iiftv-rcck  of  the  0*w*^o.  (y.) 
MOGUL  EMPIRE.  See  India. 


MOHAWK,  a  river  of  the  United  States,  in  the  state 
of  New-York,  is  the  north-weet  branch  of  the  Hudson. 
The  Moh«wk  rises  in  Levis  coualyt  bjr  a  oumber  of 
btanchcs,  wMeh  umte,  and  flow  south  to  Rome,  toOnrida 

county.  Here  this  river  turns  to  a  little  south  of  east, 
which  course  i'  r.nrsiies  to  its  junction  with  the  Hudson 
at  Watcrford  a;i<i  I.ansiniijlnirgh.  The  Mohawk  i*  im- 
peded by  two  falls ;  these  are,  the  Little  Tails,  in  Herki- 
mer, and  those  of  Cohoes,  between  Saratoga  and  An»D7» 
two  miles  above  Waterford. 

The  entire  length  of  the  Mohawk,  by  comparative 
courses,  is  about  130  miles;  it  is  naviirablc  at  hiRh 
water  below  Itome.  '1  i<t»  siieam  receives  from  the 
north  only  two  creeks  of  any  consequence,  East  and  Wcsit 
Catiadst  and  from  the  south  Schoharie  river,  from  which 
the  county  of  Schobaiie  takes  its  name. 

Damy. 


MOISTURE.  See  Hyorombtrt  and  Mktxoxo- 

MOLD,  a  town  of  Wales  in  Huntii^gJonshire,  is 
agreeably  situated  on  the  river  Alum.  It  consists  of 
four  streets,  which  are  neat  and  wide.  The  houses  are 
in  general  well  built.  The  principal  public  buildings 
are  the  church,  the  town-hall,  in  irhieh  the  assixes  are 
lield,  and  a  large  hospital.  Great  quantities  of  coarse 
woollen  cloth  were  formerly  manufactured  here ;  but 
the  inhabitants  are  now  employed  principally  in  the 
manufltcture  of  copper  and  brass  articles,  and  the  knit< 
ting  of  stockings,  xbe  remains  of  iia  ancient  castle,  and 
some  ruins,  supposed  to  be  Roman,  are  the  only  antiqui- 
ties of  the  place.  The  town  contains  700  houses,  and 
4235  inbabiti»nt8.  Sec  the  BcauHe*  ef  Eni;!and  and 
Jl'alct,   vol.    xvii.    p.    689,  and  Wynne's  Jlnl&ry  of 

MOLDAVIA,  a  country  of  Europe,  bounded  on  the 
north  and  north-east  by  Poland  and  the  river  Dneister ; 
on  the  south  by  Bessarabia  and  the  Danube}  and  on  the 
west  by  Wallachia,  Transylvania,  and  branches  detach- 
ed from  tlic  Car]):iihia:i  mountains.  Its  extreme  Icnpih 
18  computed  'iaa  miles,  and  it!>  brcadtli  at  200.  'Vim 
surface  is  finely  diversified  with  hills  and  valleys,  with 
extensive  forests  and  numerous  streams,  of  which  the 
principal  are  the  Proth,  Sireth,  Moldau,  Danube,  and 
Dneister;  and  it  contains  severs!  small  lakes.  But  the 
suuimcr  heats  convert  several  of  the  tatter  to  marshes, 
exhaling  dangerous  niiasniata.  The  climate  is  rigorous 
in  winter,  and  oppressive  in  summer.  During  six  weeks 
the  Danube  is  frozen;  when  the  ice  is  capable  of  bear- 
ing the  heaviest  artillery,  and  tbe  intercourse  on  land  is 
by  means  of  sledges  on  the  snow.  Much  run  falls  in 
summer,  accompnnicd  by  thunder  storms  every  evetiirg 
abuiit  the  same  hum*,  and  slight  earthquakes  are  fre- 
quent. 

Moldavia  abounds  in  minerals.  Particles  of  gold  are 
rolled  down  by  some  of  the  rivers.  Fussil  salt  is  plenti- 
ful ;  a  quanitly  of  nitre  is  exponed ;  and  the  prince  of 
thta  territory  must  send  3S  tons  of  nitre  yearly  to  Con- 
Btnntinoplc. 

The  Turkish  navy  is  supplied  with  the  lincht  oak  from 
the  forests  of  Moldavia,  and  aho  with  man's  t nrd.im; 
of  Dative  growth.  Wii6at>  barleyj  oats,  millet,  and  moixe, 


are  in  ordinarr  cultivation  j  the  usual  return  is  sixteen 
fold,  and  in  favourable  seasons  twenty-ltve.   Vines  are 

planted  in  shel'.erotl  sitf.atirins  !;n  llie  (Icclivi;i':s  of 
hills,  but  the  ^rapeh  ate  not  .I'.iowcil  to  come  to  perfec- 
tion, \viicnce  tiic  wine  oiitaincd  froin  them  is  inferior, 
though  a  great  quantity  is  exported. 

Great  numbers  of  bees  arc  reared  by  the  Moldavian';. 
The  hives  are  lodged  in  portions  of  the  hollowed  trunk 
of  a  tree,  about  three  feet  long,  and  closed  at  the  tipper 
end.  Thnsc  converted  t  j  use  arc  srnokcd  towrt  rl-.  llie 
end  of  October,  and  those  meant  to  !)C  prcsf  rvtd  uie 
kept  in  cellars  covered  with  straw  di::  in.;  w  intt  r.  lices 
are  an  article  of  luxaiiurt :  The  produce  of  the  lax,  in 
1785,  amounted  to  4000/. 

The  principal  domestic  animals  are  horses,  cattle, 
sheep,  and  goats  ;  and  great  herds  of  swine  are  fed  in 
the  forests;  the  wild  atiinnls  iue  wolves,  foxca,  bears, 
martins,  liares,  atui  oiheis.  About  10,000  martins  arc 
taken  yearly,  and  atjout  300,000  hares,  in  this  country 
and  Waliacbia,  which  are  ciiiefly  hunted  during  wmicr. 
It  was  lately  computed  that  ihe  principality  contains 
3,348,000  sheep  and  goats ;  a  large  proportion  of  which 
are  carried  to  Constantinople;  for  the  Turkish  govern- 
mcnt  sends  a  company  hither  every  spring  to  purchase 
domestic  animals  and  provisions,  in  an  oppressive  man- 
ner, at  a  low  and  arbitrary  price.  The  horses  arc  c^- 
tecmed  for  their  spirit  and  docility,  and  arc  bought  for 
tbe  use  of  (be  Austrian  and  Prussian  cavalr}-.  Sotne  of 
tbe  wealthy  proprietors  have  400  or  500 }  and  it  is  said 
they  allow  them  to  remain  always  unsheltered  in  every 
season.  Beyond  the  river  Pnitb  there  ia  •  particular 
breed,  superior  to  the  rest. 

The  government  is  nearly  absolute,  in  the  person  of  a 
prince,  iraivode  or  bospodar,  appointed  by  the  Turkish 
emperor,  and  eeleeted  from  the  Greek  families  at  Con-, 
stantinople.  He  purchases  his  appointment,  and  its  du- 
ration is  dependent  on  the  Turkish  government.  A 
divan,  or  siiprenre  covmril,  consisting  of  twelve  mem- 
bers, assembles  at  leaat  twice  weekly  to  decide  on  ju- 
dicial and  other  matters ;  but  its  authority  is  rather  nomi- 
nal than  real,  almost  every  thing  being  conducted  at  tbe 
pleasure  of  the  prince.  The  lawa  of  the  province  have 
been  lately  revised  and  published,  by  command  of  (he 
present  prince  of  Moldavia,  who  was  appointed  in  the 
year  1812.  Capital  punishment  is  very  larcly  inflicted; 
but  the  prince  has  absolute  power  of  life  and  death 
throughout  his  government. 

The  prince  of  Moldavia  is  responsible  to  the  Porte 
for  a  yearly  tribnte  of  a  million  of  piastres,  or  S5|3S9i: 
sterling ;  and  the  total  revenue  of  the  country  is  said  to 
amuunt  to  46,666/.  The  sources  of  revenue  arc  a  capi- 
taiion  tax  from  the  peasantry,  and  small  landholders,  salt 
mines,  customs;  a  tax  on  tobacco,  wine,  bees,  and  the 
pasturage  of  sheep  and  <  atUe. 

The  chief  trade  of  Moldavia  consists  in  the  export 
of  timber,  grain,  yellow  berries,  live  stock,  wool,  wine, 
wax,  antl  honey;  and  in  the  import  of  coffee,  sugar, 
pcpijcr,  rum,  fruit,  foreign  wines,  furs,  cotton  and 
wooilci)  cloths,  ij;lass  and  earthen  ware.  Tim  jcr  for 
ship-buildiiii;  and  staves  ia  AoateU  down  ilte  suiasler 
rivers  into  the  Danube;  wbeat  is  contraband,  but 
Turkish  vessels  come  to  carry  away  about  1,500.000 
bushels  from  this  and  the  neighbouring  principality,  by 
the  auMuiiity  of  i;ovei'iiment.  Wax  is  carried  to  Ve- 
nice, .ml  honey  to  Constantinople:  and  the  othrr  iirti- 
clcs,  must  of  them  lojcle.!  with  improvident  restric- 
tions, arc  exported  elsewhere.   About  1)30  tons  of 
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coffee,  Rnd  1340  of  attgar,  are  imported  it  Galttz  year- 
ly ;  :iiic!  manufaclurts  of  (lifl'erent  kinds  from  Germany, 
which  arc  offered  as  English,  meet  a  rcaciv  ^alc  Tl>c 
fur  and  leather  trade  is  mostly  conductcii  Uussians, 
tivc  sitk  and  woollen  by  Greeks>  the  murocco-lcatheri 
ipiccrieii  and  aromttict,  by  Tttrksiind  jewellery  by 
Jews. 

The  total  poputation  of  Moldam  wat  eomptiled  hi 

179  4  ai  t  -0  5  0  souls,  of  wliont  20.00O  were  supposed 
to  t>c  ect.lcsijsiics.  At  present  the  populatioti  is  cal- 
culated at  500.000.  The  t;realcr  part  is  dispersed  in 
the  coonity,  inhabiting  miBcrabie  TUIage»|  where  the 
liiitK  are  faahtoiMsd  of  «pood|  daubed  wUb  clay*  having 
doors  that  scarcely  closet  paper  windows,  and  the  roof 
open  to  the  winds.  In  winter  their  tenanu  descend 
to  Mibtci  Paiu  oub  CL  lis,  M  tiii  I  are  easily  hcutet),  where 
boUi  icxcs  and  *il  a^u^  mingle  promi^cunusly  together, 
sleeping  on  a  coarse  ru^,  which  serves  them  cqu.iUy 
for  bed  and  coverlet.  They  aubsiat  for  the  most  pari 
on  a  kind  of  thick  porridge  or  dough,  called  inainatini;a« 
made  of  the  flour  of  Iiulian  eorn.  Durint;  a  faniine  in 
1795,  ihcy  were  compelled  to  live  gn  acorns  and  the 
b;iik  <:f  l  ie  t  ;n),  ground  j\\<]  mixed  will)  iin;>l  .  y-t 
many,  uepiived  of  even  this  wretched  fare,  died  of 
want. 

There  are  few  towns  of  considerable  aice  or  import* 
ance.   The  captial«  lasiy  or  Yaaai,  ia  ailuaied  on  the 

Iskc  an  l  river  Baklui,  runninj;  into  '.hu  I'luili,  and  oc- 
cupies a  vast  extent  <if  {ground,  from  the  h'uisrs  being 
delaclied,  and  sui  I ouiii.i  >l  dy  \iinib  .md  t,'ard<-ns.  The 
cathedral,  cnurches,  ami  roiivcnis,  the  palaces  of  the 
boyarst  or  noUea,  and  that  of  the  prince,  fbim  the  most 
conspicuous  fesittret.  The  l.isi  is  very  spacioust  fitted 
up  portly  ill  the  Europr;m  slyle,  and  tacapableof  accem- 
niixl  1000  pel  sons.  Ill  general  the  houses  consist 
t)i  oi.ly  une  sLuiey,  buill  ot  brick,  and  whitewashed  both 
witliuut  and  within,  uii  I  are  roofed  with  wood  ;  liut 
there  are  many  of  a  diflcrcni  construction,  and  after 
the  best  style  of  European  architecture.  Yassi  con- 
laioa  acvri^'y  churcbesi  public  bost^uls  and  achoola  for 
about  Soif  pu;)ils,  who  are  instructed  in  the  national 
language,  aiv  itht  and  modern  Greek,  writini^.  nr.d 
arithnivlic.  l^Juc^tion  nevertheless  is  vciy  much  ne- 
glected throughout  the  principality.  Many  coachma- 
kers  are  rsiablislied  here,  from  the  custom  among  the 
better  clas;ics  of  never  Ottt  on  foot.    The  streets, 

instead  ot  being  causewayed,  are  floored  with  thick 
beams  of  the  finest  oak,  which  must  be  renewed  every 
fiv.-  or  six  Tcnrs.  In  rainy  seasons  they  are  covered 
wim  dii  i>  li-.juid  mud,  and  in  dry  weather  with  tliick 
black  dtis*.  wiiich,  added  to  the  stagnation  and  accu- 
tnulatMn  of  putrescent  substances  below,  are  produc- 
litre  of  numerous  diseases.  Hence  Taasi  Is  esteemed  ao 
unhealthy  residence,  and  the  inhabitants  arc  constantly 
sfllicted  with  intermittent,  bilious,  and  putrid  fevers. 
Its  populatton  is  computed  at  4  ),'  0  Gaiatz,  the  sea- 
port and  chief  emporium  of  the  (Jiuvmce,  is  situated  on 
the  Danube,  65  miles  from  Vassi,  whctc  tlmt  river  is 
navigable  by  vessels  of  3(J0  tons  burden.  Here  ibcre 
tio  public  granaries  for  wheat,  and  many  targe  ware> 
houaca  belonging  to  private  merchants.  A  number  of 
vessels  frequent  the  harbour,  among  which  are  some  from 
tlic  Intiian  is?;ui(h,  of  late  iiiider  Bn.i^iii  lolraiis.  The 
slaiioiuiry  (wpulation  of  this  town  amounts  to  7000,  but 
there  is  a  great  reaort  nf  strangera  engaged  in  commer' 
cial  pursuita. 

Moldnvin  !•  pan  of  lira  inctent  Dacla»  wboM  inlm- 


bitants  resisted  the  progress  of  the  Roman  arms.  Thu 

Kim;  oTilic  Visi^i)t;i»i,  IkId,;  coiupcllcd  to  retreat  hither 
in  tl.c  hjuitii  ecli'.ijiy,  erected  a  wall  between  liie 
Pru'ii  jnd  the  D.iiuilie,  where  various  anti'i uiiies  of  a 
remote  era,  as  described  by  Count  Maraili  and  other 
authors,  are  still  to  be  recognised.  In  the  thirteenth 
century  it  was  occupied  by  n  new  trib^  tinder  their 
leader  Uogdan,  who  assumed  the  Sclavonic  title,  way- 
vod  or  voivotie,  equivalent  to  reigning  prince,  and  from 
him  the  country  received  the  name,  iiogtliana.  It  be- 
came tributary  to  Turkey  in  1536,  and  since,  having 
been  the  theatre  of  sanguinary  ware  between  that  em- 
pire, Russlsi  and  Austria,  each  has  alternately  held 
Ike  sovereignty.  At  length  the  growing  power  of 
Russia  obtained  the  cession  of  thr  best  portion  of  the 
provnicc,  between  tli;  Piiitlt  »nd  Di.eiiter.  in  li.c  year 
181'^,  which  may  perhaps  be  anticipated  the  precursor 
of  the  rest,  on  the  commencement  of  the  first  hostilitlM 
between  the  empires. 

MOL1ERE,(Jeaii  Baptistb  Po4TTRi.tir,)  the  moet 
celebrated  author  of  French  comedy.  wa»  horn  m  Parts 
in  1630.  His  father  and  granfather  were  vdlei-uc. 
chiiiiibrc  Ujilinlsterei s  to  the  rcpyal  household  of  France. 
Yuuiig  l'ii(|iiuiai  rcmanied  ni  lii»  iaihei's  house  (ill  the 
age  of  fourteen,  receiving  no  other  education  than  was 
conformable  to  the  employment  which  it  was  intended 
that  he  should  follow;  but  having  acquved  a  aste  for 
reading,  he  was,  by  his  own  earnest  desire,  and  at  the 
instance  of  his  grandfather,  sent  as  a  day-scbolar  to  the 
Jesuits'  Lolle^e  uf  Clennoni.  He  there  formed  an  iti- 
timacy  witli  Cbapellc,  Bernier,  and  some  otlier  men  of 
promising  talents,  and  through  their  friendship  was 
permiued,  in  their  company)  to  attend  the  lectures  of 
the  celebrated  Gessendi.  The  journey  which  Louis 
XIII.  made  to  Narbonne,  in  1641,  g.ivc  a  temporary 
interruption  to  the  course  nf  ids  siiidie!i;  tor  his  father 
having  become  infirm,  and  unable  to  follow  the  court, 
young  Poquelin  was  obliged  to  go  in  his  place,  and  to 
attend  to  the  duties  of  his  father's  office ;  but  on  the 
death  of  his  father,  he  returited  to  Paris,  and  had  it  in 
his  power  once  more  to  pursue  the  bent  of  his  genius. 
It  luckily  I  'Tik  a  mm  for  the  theatre.  The  Msd-  for 
ihcauical  ciUurtninnK  iit>  ua:,,  at  this  it  cue,  at  a  grent 
height  in  Frame.  (  ti  linil  Hichlicu  himself  was  nt* 
lached  to  them,  and  protected  drsmatic  autbors.w 
Among  the  new  conip.tniea  of  comcdiana  which  begun 
to  be  formed  at  Paris,  our  author  entered  into  one  of 
them,  which  was  eslled  L'tllustre  Theatre.  It  was 
at  first  only  a  private  society,  establislict!  for  the  sake 
of  amuseiiienl ;  but  by  degrees  it  made  its  exhibitions 
public,  and  fixed  itself  in  the  suburbs  of  St.  Gennain't. 
Either  from  regard  to  the  feelings  ot  his  relatioas, 
itho  disapproved  of  his  following  tbta  vocation,  or 
after  the  example  of  his  comrades  on  the  stage,  our 
author  dropt  his  pniper  fiimily  name  of  Poquelin,  and 
asunmd  that  id  Mi.li<.ie.  by  wliith  lie  w.i-,  d<sti[iLd  to 
be  known  to  posterity.  He  •iooii  after  asisuciaicd  him> 
self  with  a  provincial  a«  tubs,  called  La  Uesnrt^  and 
they  formed  a  company,  which  set  out  for  Lyoaa.  At 
that  city,  in  1653,  his  comedy  «*  L'Mtoarir  waa  for 
the  first  lime  leiircsented.  Being  an  early  c«say,  this 
piece  (as  we  might  expect)  is  not  to  be  ranked  among 
the  masterpieces  of  Molierc.  It  has  more  in'ii-^ne  tiran 
interesting  delineation  of  character ;  and  the  events 
do  not  spring  out  of  each  other  with  that  felicity  and 
force  of  natural  succesaion,  which  be  afterwards  ao  well 
knew  bov  to  infuse  into  his  ctnmc  plots ;  but  it  Irat 
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great  vivacity  or  dialogue^  and  contains  one  charactart 
the  intri^uin^  valet  Mascarille,  which  is  hiRhly  amus- 
iog.  If  wc  .  otisidci,  too,  ihc  s;;ito  of  Trench  comedy 
previous  to  Molitrc,  wnich  Wds  nothing  better  than  a 
compounded  imitation  of  the  extravagance  of  the  Spa- 
lush,  and  the  buffoonery  of  the  Italian  dramai  lite  ap* 
pearance  of  the  **  JSnurif*  muat  i>a  rej^arded  as  an  era 
in  the  national  literature.  This  comedy  went  off  at 
Lyons  with  s^rcat  eclat,  and  Moliere  proceeded  from 
tlicnf  c  1(1  Lainriitiioi:,  ill  order  to  offer  his  services  to 
the  Prince  ot  Coiui,  »viio  at  this  time  presided  over 
the  stutes  that  were  asstmblcd  at  Bezicrs.  Here 
Armand  de  BourlMMi,  who  luul  known  our  author  at 
Paris,  and  had  often  been  amused  with  his  acting  in 
the  "  Illuitrc  Tlieatif,"  received  hitn  with  great  kind- 
ness. The  Etourdi"  was  icactcd  at  Beziers  with  the 
same  buccess  as  at  Lyon's,  and  was  quickly  lollowcd 
by  Le  Uepit  Aniuurcux,"  and  ^'  Les  Frecieuses 
Ridicuiea.**  The  former  of  those  pieces  displays  Mo- 
liere as  a  poet,  still  relying  mainly  for  Comic  effect  co 
the  intrigue  and  surprise  of  incident  which  prevail  in 
the  S|i.inisii  scliool  i  ih-jugh  there  is  a  more  ariful  ar- 
rangement ol  incidtnls  than  in  the  "  Ktourdi."  and 
great  pkasamy  and  in^'cnuity  displayed  iii  the  lal>y- 
rinib  of  perplexed  situations  in  which  the  chdractcts 
,  ara  involradi  and  from  which  the  denouement  dis- 
misses them.  The  latter  piece,  the  J'rteieusea  Sidt- 
euie*"  is  of  a  higher  order  of  comedy.  The  author 
sliiiits  here,  for  the  first  lirnc,  as  a  deep  and  delicate 
paiiiier  of  manners  and  characters.  It  is  an  exquisite 
satire  on  the  affecuition  of  hi;:;h-flown  sentiments  ami 
tritt>  bnguage,  which  are  said  to  have  then  prevailed 
in  France.  The  piece  was  acted  iueenantly  for  four 
months,  and  the  confluence  of  apectatora  enabled  the 
managers  to  charge  double  price  for  adnlaaion  to  see 
it.  Among  the  compliments  paid  to  it,  one  is  men- 
tioned to  have  been  uttered  by  an  ol  1  mari,  who  cried 
out  from  llie  gallery,  '•  Couraife^  Moliere  !  volia  urte 
VMle  e«medif  f"  Ht«  rcpntauon  was  now  widely  es- 
talhUahadi  and  he  had  a  right  to  congratulate  himself 
CO  the  proCssaion  which-  he  bad  ctaoaeo.  But  all  bis 
success  and  celebrity  could  not  overcome  the  repug- 
nance  of  his  relations  to  sccinj^  him  on  the  slu^je,  and 
he  was  repeatedly  bcsou^lit  by  them  to  forsake  it. 
Believing  that  the  master  of  a  bt)ar(lin>;-school,  with 
whom  he  had  once  lived,  imu;ht  have  »ume  influence 
with  himi  they  sent  the  grave  man  to  try  to  persuade 
him  to  giv«  up  the  life  of  a  player ;  but  the  result  of 
the  embassy  was  worthy  of  the  histoiy  of  a  comic  ac- 
tor and  comic  author.  Instead  of  heint^  converted  by 
his  friend  the  schoolniu^icr,  he  persuaded  the  elderly 
gentleman  to  become  himself  a  player,  and  launched 
bim  on  the  boards  in  the  character  of  a  comic  doctor, 
which  be  thought  suited  his  appearance.*  He  next 
visited  Grenoble  iind  Rouen,  and  from  tlie  latter 
returned  to  Paris,  undt  r  the  protection  of  Gaston  Dnke 
of  Oilcans,  who  introduced  l/mi  to  Louis  XIV.  .ind 
the  Queen.  He  obtained  pcrniiiision  to  open  a  the<itrc 
in  the  metropolis ;  and  the  Guard  in  the  old  Luuvre 
«as  first  allotted  him  for  thai  purpose.  In  1604.  it 
was  changed  for  that  in  the  Paiats  Royal,  and,  in  IfiSf , 
he  was  placed  in  the  service  of  the  King,  with  a  pen- 
sion. He  continually  fed  his  reputation  with  new 
works,  and  produced  many  farces  and  slight  pieces, 
liesidca  bis  regular  comedies.    In  15  lears  he  supplied 


the  theatre  with  thirty  productions.  Though  hia  finBCi 
however,  was  on  the  whole  progressive,  he  wss  neither 

CRciiipted  from  invitlious  nor  just  criticism,  nor  were 
all  his  pit-ces  equally  well  received.  From  his  comedy 
"  Le  Cocii  Imaginaire"  it  was  supposed  that  his  style 
improved  after  nis  establishment  in  Paris j  but  hia 
<*  Don  Garcia  de  Mitvarre**  acquired  no  reputatjoOj 
and  be  yielded  to  the  public  opinion  by  forbearing  to 
print  it.  In  his  subsequent  piece,  L'Ecole  dos  Ma- 
ris," he  however  indemnified  himself  for  this  temporary 
failure.  Among  the  principal  objects  of  hiii  satire, 
were  the  coxcomb  men  of  quality  of  his  time,  called 
the  petits-maitres,  the  pedanta,  and  the  affected  belles 
eapnia,  male  and  female,  aiid  the  medical  facultjr. 
His  L* Amour  Medecin  was  the  first  piece  in  which  ha 
embarlccd  in  a  war  with  the  last  of  these  tribes,  which 
continued  all  his  life;  for  the  "  Matade  Imaginaire"  in 
which  he  still  holds  up  the  faculty  to  ridicule,  was  the 
concluding  work  of  his  lifei  The  influence  of  common 
sense  on  modern  manners  has,  no  doubt,  stript  evwf 
description  of  professional  men  of  any  pecoliaritica 
which  formerly  belonged  to  them,  so  that  Molicrc's 
picture  of  doctors  in  the  inh  century  is  likely  to  ap- 
piar  to  us  more  cxagt;erated  and  illiberal  than  it  really 
was  with  regard  to  the  originals :  nor  is  it  assuming 
too  much  to  suppose,  that  tlie  very  ridicule  of  Moliere 
contributed  to  dimiiuab  those  traita  of  charlataniam  and 
pedantry,  which  it  would  be,  at  this  day,  the  lowett 
resource  of  caricniure  and  farce  to  ascribe  to  the  medi- 
cal character.  His  comedy  of  ite  "  Misaiitrope"  is 
placed  by  his  admirers  in  French  criticism  very  high 
ill  the  scale  of  his  works,  perhaps  it  is  generally  re- 
garded as  infeilor  only  to  Tartuffe.  It  is  sadlf  defbe* 
tive,  however,  in  interesting  action,  and  has  a  greet 
deal  of  prosing  discussion  in  the  dialogue,  meant  to 
pourtray  characters  by  the  repeated  expression  of  their 
opinions  and  principles.  In  this  respect  he  someiimca 
remind-*  us  ol  our  own  Ben  Jonson,  and  his  imitators 
Carl  Wright  and  liandoiph,  in  their  less  happy  mo* 
ments,  when  they  substitute  hard  and  abstracted  j(f 
of  human  character  for  ita  natural  developmanti 
for  the  amusing  business  nf  comedy.  The«*  .~~ 
trofif"  was,  accordin^,'Iy,  too  spiritual  in  its  touches  for 
tlie  Parisian  audiences,  and  it  was  not  so  kindly  re- 
ceived as  his  pieces  ot"  broader  humour.  In  recom- 
pense, ii  has  since  received  the  suflfrages  of  the  more 
philosophical  class  of  Krench  criilcei  end  it  baa  iniqiiee- 
uonably  aome  fine  traits  of  charectMNpeinting,  emidet 
the  aqperabundance  of  its  epinionative  Aaensston.  One 
philostiphcr,  J.  J.  Rousseau,  has,  with  his  acciininnicd 
siiii;iilarity,  olij-.'ctcd  to  it  on  the  i^rounds  of  its  moral 
tendency.  "  It  is  a  piece  (he  says)  which  holds  vir- 
tue up  to  ridicule.  This  paradox  was  worthy  of  the 
writer  who  Would  have  sent  back  human  nature  to 
harbartsin  as  to  a  golden  age.  The  miaantliroM  Al» 
eeate,  Moliere's  hero,  he  observea,  is  a  man  of  recti- 
tude, sincerity,  and  genuine  worth  ;  and  ytt  he  is  made 
to  appear  ridiculous."  All  tliis  is  sophistry.  Alceste, 
it  is  true,  is  represented  as  an  honest  man,  whose 
« failings  lean  to  virtue'*  $idt  f"  but  Still,  with  all  his 
worth,  he  has  failings,  and  they  are  legitimete  e>bjeetB 
of  ridicule.  The  misanthrope's  love  of  truth  and  plain 
dealing  is  carried,  as  Rousseau's  sometimes  were,  to 
spleen  and  rudeness;  as,  for  instance,  when  he  has  the 
cruelty  to  tell  a  poor  vain  poet  to  bis  facc,  that  his 
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Tenet  are  esecrable.  Hh  posiiiTenets  in  maiRtalning 
this  point  is  made  entertainingly  extravagant,  when, 

on  being  tolil  that  he  is  to  be  taken  before  a  court  of 
the  marshals  of  Fram  ir,  hi:  uiTivs  to  prove  that  any  man 
deserves  to  be  hanged  iui  laaknij?  such  ver-ics.  iicre 
tlw  virtue  of  sincerity  is  not,  as  Rosneau  alleges,  held 
up  to  derision ;  but  the  misdirection  of  the  virtue.  We 
are  not  made  to  laugh  at  the  misanthrope's  love  of 
truth — but  at  his  putting  himself  into  a  passion  about 
a  (rilli;,  which  neither  called  for  his  sincerity,  nor  jus- 
tified his  ill  temper.  The  scene  is  therefore  neither 
immoral  nor  irratiuaal.  But  still  Rousseau  will  insist 
that  Moliere  has  degraded  the  picture  of  a  good  man, 
at  the  expense  of  conMStencf  of  character.  He  ought, 
be  eays,  to  have  made  him  furioat  only  against  public 
vices,  and  not  acjninst  the  personal  traits  of  wicltedness 
of  which  he  is  tt.u  viciiiu.  The  plain  answer  to  this 
i'i,  tl'.nt  it  is  most  natural  (or  a  man  to  feel  indignant 
at  the  vices  which  immediately  aflfect  his  own  happi- 
ness. Molierc  certainly  might  have  made  his  hero  a 
fiuiUc-tfifrUfd  nu$attt&nfie ;  but  unfortunately  there 
are  to  few  men«ha(ers  of  this  descriptioiii  who  are  be- 
lieved to  be  sincerely  absii acted  from  all  considerations 
oftlicit'own  interest,  ih.il  a  misanthrope  insensible  to 
personal  injuries  would  not  have  benn,  ptcbahly,  re- 
ceived as  a  very  natural  character.  lie  might  have 
made  him,  if  he  had  liked,  a  perfect  and  a  wise  being  ; 
but  where  would  have  been  ibeo  the  scope  for  comedy  i 
Where  would  have  been  the  failtnge  to  instruct  ds  i 
Atici  if  lie  ineai;t  to  paint  a  misanthrope,  with  wliat 
coiibisteiicy  could  he  exliibil  a  \v)nc  ar)d  perfect  btin^;  ? 
Such  a  man,  if  be  existed,  would  neU  liatc  liis  spu-^^ics,  but 
regard  their  errors  with  the  very  sou)  of  compassion. 

Hla  Woftuffe"  is  esteemed  by  his  countrymen  as 
iho  nuntnrpieco  of  hia  works,  and  of  their  national 
drama.  most  own  that>  to  our  taste,  some  others 
of  his  cometlies,  such  as  "  Le  B'jurgeo'iK  Gcn'.Uh'^vunr  " 
<«  L'licolt  lies  FcmuK,"  kc.and  "  Lc  M.ilikdc  I:ii:ii^iinire," 
which  bring  "  i'aus^iiur  »haking  both  her  sides,''  sccni 
to  possess  a  more  vctitable  tone  of  humour  than  ibe  cx- 
hlbitioa  of  to  dark  a  villain  as  Tariufle.  We  aro  not 
deterred  from  avowing  tbia  preference  by  the  common 
remark,  that  tbe  first  and  last  of  these  pieces,  in  parti- 
cular, incline  to  broad  farce,  aiid  give  us  railici  cari- 
catures of  trnnsicnt  follicA  in  ih^  maiiiicrs  ui  society, 
than  drau^tits  of  pcrmantnt  rcbc tiiljlaiicc  to  human 
nature.  But  though  the  ludicrous  images  m  these  co- 
mediea  nay  be  boM  and  broad)  we  are  not  aware  that 
they  aro  umMittml}  on  tlw  oomrarvt  though  they  aro 
heightened  sketches  of  follies,  which  never  meet  us  so 
glaringly  in  real  society,  wc  bi!ie\'c  ?hey  seize  the  ve- 
ritable, essential,  and  pcrniancr.t  trails  of  the  ridiculous 
ill  human  character.  The  ab'^.urdities  and  frailties  of 
the  apecics  may  be  thus  shewn,  like  playful  or  pemi- 
eioua  insects  through  a  magnifying  gUtSi  but  their 
stings  and  gambota  and  ptopenaities  are,  by  that  means, 
only  shewn  to  us  more  diatmctly.  With  respect  to  the 
Tariufle,  the  fault  of  its  ronclusion,  by  a  rcM.urce  sup- 
posed illegitimate  in  the  dr^ma,  ba:>  been  4  tliousand 
times  noticed,  namely,  the  order  from  supreme  autho- 
rity, which  arrests  the  villain  when  he  is  ai  the  height 
of  his  triumph,  and  conducts  him  to  a  terrible  pnniah« 
irient.  The  gravity  of  the  scene,  we  oonleaa,  seems  to 
us  a  greater  departure  from  comic  effect  than  the  means 
cr  pioyed  for  the  dvuoui nicnt  ;  and  in  wli.it  wc  ii  we 
taitt  ut  the  Tarluffc,  we  only  mean  that  it  is  less  e.\hi- 
paraiing  than  Ibo  other  comwUea  which  lwr«  been  men*. 


tiuiK-  l.  As  ao  effort  of  skill  and  ingenuity,  it  is  woe 
derful,  for  the  art  with  which  he  throws  a  risible  in- 
terest over  the  exhibition  of  such  dark  traits  of  atroci;y 
as  lt>o«ie  of  T;.;i(ilTe,  and  with  whlrii  be  an\U:x-i  ,  by 
the  success  ot  a  knave,  all  the  time  we  arc  impatient 
for  his  deicclion.  The  subject  was  diflicull,  but  Alo- 
liere  had  to  encounter  other  difiicubiea  than  those  of 
Ilia  subject.  His  exposure  of  the  vice  of  hypocrisy  in 
Tartuffe  alarmed  not  only  hypocrites,  but  some  of  the 
weak  and  well  meaning  devout.  Whether  we  are  to 
re.  kon  L mis  XIV.,  and  his  immediate  advisers  on  this 
point,  among  the  real  or  pretended  devotees,  it  is  cer- 
tain that  his  Majesty,  for  some  time,  laid  his  veto  00 
tbe  representation  of  the  comedy.  The  three  6rsc  acts 
of  Tartuffe  had  been  represented,  alter  the  fetes  of 
Versailles,  in  1664,  in  presence  of  the  King  and  the 
Queen-mother  and  consort.  Louis  declared,  that,  for 
his  own  part,  he  had  nothing  to  say  against  the  co- 
medy;  but  he  forbade  its  being  rcpre&cuied  in  public, 
till  it  should  be  examined  by  persons  capable  of  csti* 
mating  its  moral  tendency.  The  bigots  availed  them* 
selves  of  this  circumstance  to  raise  a  clamour  ag^nvst 
the  piece;  though,  for  the  most  parr,  they  were  llirle 
acquainted  with  its  contents.  A  pious  curate,  in  j  hi,oV, 
which  he  prescraed  to  the  king,  decided  that  t/ie  au- 
thor deserved  to  be  burnt  alive,  and  upon  Im  uwn  pri- 
vate authority  awarded  that  punishment  to  Moticre. 
Some  of  the  higher  clergy,  however,  haying  had  tUo 
moderation  to  hear  the  comedy  read,  were  pleased  to 
judge  of  it  more  ch.iritr.bly  A  verbal  permission  for  its 
representation  wa-i  Dbiained  iVum  the  kinf».  The  poet 
softened  some  csiucsvirns,  wlurli  iuu!  appeared  oUcn- 
sive ;  he  gave  it  the  talc  of '*  L'lmpostenr,"  and  dis- 
guised the  person  of  his  hypocrite  under  ilic  appear- 
ance  of  a  man  of  fashion,  giving  him  a  small  hau  bosby 
locks,  a  sword,  and  a  laced  suit  of  clothes,  tn  this 
state  Tartiifle  was  risked  cn  the  stage  in  1 ai>d 
was  received  with  applauses;  but  titxt  day  an  order 
was  scrit  to  suspend  its  ri  pvtscntauon  ;  and  though,  at 
Molicrc's  instance,  two  gentlemen,'^  LaThorilliere,"  and 
"  La  Grange,"  repaired  to  the  camp  beCgre  LiiJe,  where 
the  King  thep  mi^  and  presented  a  memorial  in 
vouroftne  piece,  it  was  not  till  two  years  later  that 
his  Majesty  gave  an  nulhcntic  permission  for  its  heinq 
again  brcugbt  o;i  x\\k  stagf.  When  it  bec&uie  lully 
known,  tlie  iiyjjocriies  were  conlbundcd,  and  the  poet 
was  justiticd,  with  regard  to  the  dangers  to  the  cause  of 
morality  which  were  su]>|>used  to  be  .npprehended  from 
the  play  of  Tartuffe.  We  omit  to  give  the  particular 
dates  or  names  of  his  numerous  pieces.  ■*  La  Malade 
Imaginairc"  was  the  last  of  his  r i.nii  ^.iiini.s.  The  Ujv 
on  whicli  it  was  to  be  represented  lor  the  third  luut,  he 
felt  himself  more  indisposed  than  usual  with  a  complaint 
in  his  chest,  to  which  be  had  been  subject  for  a  long 
time,  aitd  which  had  brought  on  an  almost  incessant 
cough.  Ue  makes  an  allusion  10  this  inrirmiiy,  which 
must  have  often  interfered  with  his  acting,  w  I.cm  Fro- 
sine  says  in  "the  Avarc"  to  Ilarpagon,  a  pa:t  which 
M**iiere  played,  "  Cela  n'tsi  rien,  voire  fluxion  nc  vou^ 
sied  point  nial,  ct  vous  avet  grace  a  loupir."  (L'Avare» 
act  2,  scene  6.)  His  wife  and  friends  iutrcatcd  him  to 
defer  tbe  representation  of  Le  Malade  Imaginairc"  till 
his  health  should  be  somewhat  reinstated;  but  he  an- 
swered, «•  What  then  must  become  of  so  many  poor 
people,  who  dcpctul  upui,  r  ■  ,,i'csentation  for  their 
bread  i  I  should  reproath  myself  tor  having  neglected  a 
single  day  to  have  supplied  then  with  oeceaMiieat"  He 
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tttcOT<diDgty  exerted  himself  on  the  btage  wiih  unusual 
spmt,in  performing  (his  comedy;  but  in  the  Utiid  ut 
he  was  Mized  with  •  coiiTnlsion  fit,  which  he  vainly  at- 
tempted to  disguise  to  ihe  spcctatai  s  hy  n  r  -  I  1  \i  h 
He  was  carried  home  to  his  liouse  ia  Uic  i<uc  v.e  Hiciu- 
Hcii,  where  his  cough  augmented  exceedingly,  and 
brought  on  a  vomiting  of  blood,  that  ended  in  suffocation. 
He  expired  on  the  irih  February,  1673,  ligcd  sj— sup- 
ported by  two  women  of  the  religious  aiaterhood,  who 
used  to  come  to  Paris  in  time  of  Lent»  for  the  purposes 
of  charity.  Ilarlai,  the  Ai  chbishop  of  Paris,  a  man  of 
dissolute  morals,  but  dcbirohs  uf  pleasing  the  rigorists 
of  the  Roman  churcli.  refused  lum  Ciu  istian  burial ;  but 
the  King  interposed,  and  the  prclaie,  atter  pretending  to 
investigate  the  character  of  Moliere,  atid  to  be  satisfied 
vrith  the  accoants  which  he  received  of  bis  religion  snd 
probity,  allowed  thtt  he  should  be  interred  privately  in  a 
chapel  of  the  parish  of  St.  Eustachc.  Another  story  is 
told,  ol  the  Kinf*  having  sent  for  the  cma-.e  of  the  same 
parish,  who,  like  liis  superior,  had  SLrujilcb  about  the 
right  of  a  player  lo  be  buried  in  coniccr.'.d  d  caiili.  "To 
what  depth  is  your  ground  consccr.U' i! the  King  is 
eaid  to  have  ittquired.  **  To  the  depth  of  four  feet»" 
answered  the  clergyman.  «  Well  then,"  replied  Louis, 
"let  Moliere  lie  hiiiled  six  feet  dccjv,"  and  fic  added,  as 
he  lufiied  his  back  upon  iht  cure,  "  lei  inc  hear  no  nuirc 
about  this  business."  The  bigotry  uf  tlie  populace  im- 
peded even  the  obf^ctire  funeral  honours  which  were 
ftllowed  to  be  paid  lu  liim,  for  they  collected  in  great 
crowds  before  the  door  of  his  house  on  (he  daj  on  which 
his  corpse  Was  brought  out.  Such  was  the  return  which 
liit  ccj'jiiirr  made  to  the  man  ^vhom  Raeinr  liim^-lf  pro- 
nounced lo  be  the  greatest  ol  his  j!;c.  Jlls  wife,  oa 
hearing  the  refusal  of  the  clergy  to  allow  him  i;iiiistian 
burial«  is  said  to  have  exclaimed  with  tears  in  her  eyes, 
(*  Jftmce  gmdgt$  a  tomb  to  him  to  whom  Greece  would 
have  erected  altart ."'  The  saying  was  just  uud  pathetic, 
it  is  only  (o  be  regretted,  that  the  wife  wlio  spoke  ll  was 
not,  if  we  may  trust  the  ^.'lounsl  rtpuii,  u.'rt^v  <.r  Mo- 
liere, He  is  said  to  liavc  been  liiinseH  v  c  victim  ol  U.e 
most  grievous  of  matrimonial  distresses,,  v«  hieli  he  pain'  s 
so  facetiously  in  comedy.  The  populace,  whom  Ins 
widow  bribed  to  respect  his  remains,  followed  him  de- 
eently  to  his  grave;  where  he  was  quietly  deposited  bjr 
the  tight  4>f  an  hundred  flambeaus,  which  his  friends 
carried  to  the  ceremony.  His  widow  afterwards  tu.ir- 
ricd  a  comedian  of  the  name  ol  Ciucriti.  She  whs  tfic 
daughter  of  Madame  Uezart,  with  whom  he  made  his 
first  theatrical  excursion  to  Lyons,  and  with  whom,  it 
aeems  to  be  confessed  by  bis  biographers,  that  he  had 
had  a  connexion  before  he  was  married  to  ilie  daughter. 
The  exasperated  envy  of  some  of  his  literary  opponents 
accused  111!))  of  e^p'  Ubir.t;  his  o«ii  dau-hier  in  this 
Wadcnioisellc  iitzsiU  ;  hut  the  calumny  is  suiiicienily 
Kluteri  by  distinct  evit!<  nec,  tliat  she  was  born  before 
Moliere  became  scquainted  with  her  moiner.  Moliere 
was  In  hia  person  above  the  middle  size,  of  a  noble 
carriage,  hsndaomc  timba,  and  an  cxceedinglf  expres- 
sive countenance.  His  walkr  wss  slow— his  air  serious. 
—He  had  u  hif^h  nose.  li  lurt;e  iiiunth,  a  dark  com- 
plexion, and  viiry  biaek,  thick,  and  Hcxiblc  ey«;-bruws, 
which  made  his  physiognomy  very  siriki<i^  in  ( omedy. 
J9e  was  not|  probably-,  a  first  rate  |>trfortiier,  owing  lo 
^e  wcaknesa  of  his  voice ;  but  from  (he  prominent  parts 
Vldeh  he  took  in  his  own  conedieai  he  muat  have  been 
&  considerable  enCt  and  bf  no  neana  incapable  of  doing 
jnsUcc  lo  the  clnracttn  wJdch  Jite  ImgiiMtiMi  iq  atroog- 


ly  conceived.  We  are  told  by  the  French  actMtti  who 
gives  this  minute  description  of  his  appearance,  that  hn 
was  ftmd  of  talking  (it  aimottjbrt  a  harangucr)  and  that* 

t  en  h.f  read  Iiis  pieces  to  his  fellow-actors,  he  always 
vViiiULtl  tl'.cm  to  biin)j  their  children,  in  order  that  he 
mij^ht  draw  hints  from  their  natural  movements.  The 
same  person  adds,  that  he  was  mild,  courteous,  and  kind 
in  his  general  intercourse.  He  was  not  envious:  to  be 
sure  he  had  little  occasion  to  be  so.  When  the  PbA- 
deur$"  a  comedy  by  Racine,  with  whom  he  was  at  that 
time  on  bad  terms,  had  lost  possession  of  the  Mai,;e,  he 
was  the  first  lo  assert  its  merif,  iind  to  hrin,-;  it  back  to 
I)o[)nlarity.  In  company  iha(  pleased  him,  his  conver- 
sation was  very  pleasant;  but,  as  the  contrary  ofiener 
happened,  he  was  apt  to  be  absent  and  melancholic  in 
aocie^i  aiid  consoled  himself  with  secredjr  remarking 
the  traits  and  manners  dT  those  about  him,  in  order  to 
store  them  up  as  hints  for  comedy.  iMany  anecdotes  of 
his  benevolence  are  recorded.  His  friend  Baron  one 
day  mentioned  to  him  the  case  of  a  man  whom  extreme 
poverty  prevented  from  waiting  on  him.  His  name  was 
Mondorge. — 1  know  him,"  said  Moliere.  <*  He  was  a 
comrade  of  mine  in  Languedoc,  and  an  honest  man.  How 
much  do  you  think  I  shouid  give  him  ?**  **  Pourpistoles/' 
said  Uaron,  after  some  hesitation.  «'  Here,  then,"  re- 
plied Moliere,  "arc  four  pistoles  for  me,  and  here  are 
twenty  more,  whicli  you  shuil  f;ive  him  from  yourself." 
Mondorge  was  introduced  to  him :  Moliere  received  him 
with  open  arms,  and  gave  him  also  a  magnificent  dressi 
which  enabled  him  (o  perform  a  tragedy.  A  beggar  once 
asked  our  poet  for  charity,  and  he  gave  him  a  piece  of 
gold.  The  mendicant  brtnight  it  back,  saying  he  sup- 
posed it  was  a  mistake.  "  In  what  a  hole  has  virtue 
hid  herself  I"  exclaimed  Moliere,  and  j^uve  another  pold 
piece  to  the  poor  man,  telling  him  thetc-  was  no  mistake. 
His  death,  as  we  have  seen,  was  occaainned  by  an  im- 
pulae  of  benevolence.  A  high  niche  in  the  temple  of 
modern  genius  is  confessedly  to  be  assigned  to  thia 
u  I  iiL'i ,  f>i:'i  whether  he  is  to  be  latiked  iimom;  tlie  few 
tir.-.t  ra'.e  ( tjmic  poela  who  bear  tlu'  p;tlrii  in  nni\  trsal 
hteratnrc,  ancient  am!  modern,  is  a  r|nesU'.ii  still  a-  ii.itcd 
between  the  schools  of  I'ltiich  a.'wl  (ierman  criticism. 
Voltaire  has  named  him  the  father  of  true  comedy  ;  and 
as  far  aa  the  French  stage  is  concerned,  nobodj  will  dia* 
pute  the  assertion.  According  to  La  Harpe*  he  is  the 
first  of  pIilli;sophkal  moralists  ;  comedy  and  Moliere  are 
syiiouymous  icrms,  aiid  his  piecc-s  aie  schools  of  in« 
strui  licn  for  the  world.  Chainfort  calls  him  the  most 
amiable  teacher  of  human  nature  &inec  Socrates,  and 
alFirms  (hat  Julius  Csesar,  who  called  Terence  a  half 
Menander,  would  have  denominated  Menander  a  half 
Moliere.  Unhappily  Julius  Cxsar's  opinion  about  Mo> 
litte  i-,  not  to  be  collected  with  precision,  and  we  know 
tou  luilc  oi  Meriandei  to  institute  a  l;iir  con-.parigon.  But 
it  is  easier  to  compare  Moliere  with  the  jxiets  of  anti- 
quity w  ho»e  Mibjects  he  has  adopted ;  and,  whatever  may 
he  the  re&ull  of  (he  comparison,  it  is  a  respectable  trait 
in  his  literary  character«that  he  had  sufficient  knowledge 
and  taste 'to  apply  to  classical  sources  lor  enriching  his 
drama,  lie  brought,  indeed,  to  the  vocation  of  a  dramatic 
writer,  the  most  eminently  useful  and  creditable  advan- 
tages. Though  horn  in  middling  life,  he  had  opportu- 
nities of  studying  the  manners  of  Ihe  court.  He  had 
studied  Spanish  and  Italian  comedy,  and  he  was  able  4» 
draw  from  Plautus  and  Terence  tiuB  attic  salt  and  true 
tone  of  comic  cliaracter.  He  posacstad  an  inexhaustible 
fond  of  giiccf,  coiyeiual  whb  th»  b«»t  tnodela  froa 
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which  be  drew  his  resources ;  and  even  those  who  as- 
cribed to  him  tcarccly  more  than  ide  merit  of  farce  aiul 
caricature  in  comtdy,  acknowledge  ihm  he  dcbii^its 
Arousing  caricatures  with  the  firmest  and  happiest  traits. 
Tbey  acknowledge,  for  instance,  that  even  in  farcical 
creatuw,  the  T»iii-gloriottt  Mldier  of  PUotw  it  I«m  ebl/ 
pourtnyed  than  the  BourgCbts  Gentilhrnnme  of  Moliere. 

The  German  writers,  and  even  D.u.icr  anmni;  the  French, 
accuse  hitri,  huwevci,  of  liaviiig,  iur  the  most  part,  spoilt 
the  simple  comic  conceptions  of  the  ancients,  by  accom- 
modaitug  tbcm  to  modern  manner*,  end  bjr  roakini;  the 
plotc  more  artificial.  We  nwsl  recollect*  that  if  this 
wet  a  fault  in  Moliere,  it  was  not  easily  avoided.  Bj 
eimply  translating;  the  plays  of  Plautus  and  Terence,  he 
could  not  have  pleased  a  madern  audience  had  he  given 
his  cU&sical  draniu  iu  nst  u^kcd  simplicity.  He  has  bor- 
rowed the  idea  of  his  <'  Avare"  from  the  Auluiaria  of 
PlaaiiM.  loatead  of  a  simple  miser,  he  baa  giren  ua  a 
vmtT  ia  love.  On  this  charge  it  ha*  been  remerked, 
that  the  morale  of  the  (uece  is  not  improved,  hut  spoilt, 
because,  if  an  old  amorous  dotard  should  i;o  to  ttie  theatre 
and  see  the  piece  represented,  he  n  irhi  say  to  himself, 
1  care  little  for  this  saiirc,  for  I  am  tioi  a  miser;  and  if 
a  miser,  who  happened  nut  to  be  in  love,  should  go  to 
see  it,  be  might,  with  ctjual  juatice  mft  **  Veiy  truoi  I 
am  fond  of  money ;  bat  I  thank  my  atari,  I  am  not  in 
love."  We  perceive  nothing  conclusive  in  this  argu- 
ment against  the  propriety  of  Moliere  eloubliug  comic 
efVict  1)>  the  cunceplion  of  an  amurous  miser;  and  if  it 
■w&ii  nui  an  improvement  oa  classical  simplicity,  it  was 
at  least  an  agrceable  ? uietjr»  acquired  by  departing  from 
it.  ^In  like  mM»er  we  can  read  hia  Amphytrion  without 
dltniaiabedailmlmionof  Plaatna;  but  atill  ackBDWlcdgiug 
that  Moticre  hu  nuule  tune  depMtnrea  from  the  odgi. 


rial  of  considerable  skill  and  feJicity.  The  same  cannot 
certainly  be  s.iid  of  his  Fourherics  dc  Scapin,  where  the 
Phormio  of  Terence  is  by  no  means  altered  for  the  bct» 
ler.  The  French  seem  to  consider  his  repuiiition  as 
chiefly  established  on  his  "  Eeole  dt»  Femme:"  »'  Tar- 
tuffe,"  «  JMtmtnfig^"  and  Femmea  SeavaiUe*."  The 
two  last,  we  concelTe,  have  too  little  amoiAng  action  to 
rank  in  the  very  highest  class  of  comedies.  But  the 
Tartuffc,  in  spite  of  the  objection  of  its  too  grave  inci- 
dents, is  a  master-piece  of  cccp  drawn  character.  The 
EcoIe  dcs  Femmes  is  certainly  inimitable  for  ita  comic 
torcc,  rapidity  of  movement,  and  for  lively  and  original 
idcaa.  The  Boargeoia  Gentithomme  may  perhaps  be 
too  farcical  in  (he  iaat  acta,  when  the  hero  gives  his 
daughter  to  the  son  of  the  fliand  Turk,  and  h  <  ii:  -  a 
Mamamouchi.  But  Monsieur  Jourdsin  and  hi!>  wife, 
and  the  cool-blooded  courtier  Dorminc,  with  the  whole 
content*  of  the  tbree  6rtt  acts,  form  a  treat  for  th«  riiibla 
liuniltiea,  which,  we  believe,  no  production  of  the  stage 
ever  surpassed.  The  court  of  Louis  the  XtV.  was  ao 
deplorably  dull,  as  not  to  understand  the  humour  of  the 
piece  when  it  was  first  acted;  but  the  kini;  had  a  better 
taste,  and  told  Moliere,  that  he  had  never  laughed  so 
heartily  in  his  life.  The  Court  was  converted  to  his 
opinion,  and  for  once  we  can  look  on  the  authority  of 
Lbuia  the  XIV.  wtthmtt  regretting  that  it  was  arbitmry. 
The  French  Academy,  for  some  lime  before  the  clc:.nh 
of  Moliere,  wished  to  persuade  him  to  cive  up  the  lift-  of 
a  comedian,  that  he  ini|;ht  hei  fittie  a  member  uf  their 
society.  After  his  decease,  they  voted  him  a  public 
eloge,  and  placed  his  bust  in  their  hall,  with  this  ioacrlp- 
tion»  cxpreaaive  of  regret  that  be  had  not  become  an 
aeademieian, 
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TiiK  history  of  the  great  difision  of  animals  to  wUch 
the  term  MoLLuaoA  ia  now  excluaively  confined,  was 
inveati^ted  in  a  very  imperfect  manner  by  the  earlier 

naturalists.  They  attended  merely  to  the  characters 
furnished  by  the  external  appearance,  and  consequently 
formed  their  systematical  divisions  without  regard  to  the 
natural  afiinities  of  the  animals — affinities  which  can 
only  be  traced  by  an  examination  of  the  atraeture  and 
fimctiona  of  ail  the  organs. 

The  first  general  attempt  at  elaaaification,  worthy  of 
notice,  appears  in  the  twelfth  cdiiirm  of  the  Syaicnm 
JS'atura  of  Linnxu-..  In  this  work,  all  the  auaauls 
which  were  conhidere<t  by  the  ancients  us  Exanguinc* 
OQS,  and  termed  by  the  tnorc  recent  naturalists,  Inver> 
tebral,  were,  with  the  exception  of  insects,  included  in 
his  sixth  and  Iaat  claaa,  which  he  denominated  Fermet, 
and  assigned  to  it  the  following  distinguishing  charac- 
ters—  Cor,  iinitociibre,  inauritum  ;  Hanie  frii^ida.  i'/.i- 
racuhi  ohscun.  Maxditt  n.iillilai iac,  vaux  variis.  I'cnct 
varii  hermaphroditis  AndroRyms.  Sen»u» :  Tentacula 
(caput  nullum,  vix  oculi,  nun  aurea,  nares.)  Tegmenta 
calearea  aut  nulla,  nisi  spime.  Fulcra :  nulli  Pedes  aut 
TteoK.  This  claas  of  vermes  was  again  divided  into 
ftor  orders— /firrtrftm,  animalia  simplicia,  absque  artu- 
bus,  nuda  .'^ft/luaea,  animalia  simplicia,  nuda  (absque 
testa  inhabu  .ia,)  artubus  instructs.  Tctiatea,  animalia 
Molluscs,  simplicia,  domo,  sxpius  calearea,  propria 
obtecta.  JMhojtAiftaf  animalia  MoUusca^  compostta. 


Coralliam  calcarenm,  fixtun,  quod  uHedificaronl  animalia 

affixs.  Zoofthtfta  animalia  composita,  efi^orcsccntia. 
Stirps  vegetans,  metamorphosi  transiens  inllorens  ani- 
mal. The  second  and  third  order  s,  M  jIIusl  j  luk)  Tcs- 
tacca,  include  the  animals  to  which  our  attention  is  to  be 
directed  in  this  article. 

Tbia  systematical  arrangement  of  LiniiKtia,  while  it 
oootributed  greatly  to  enlarge  the  number  of  species, 
had  a  tendency  to  divert  the  attention  from  the  examina* 
tion  of  their  structure.  The  external  form  w.is  cxcio- 
sively  employed  to  fui  iiish  ihe  distin^^tiisidn^^  characters, 
ami  was  iheretore  chiefly  regarded  by  the  stu<ient,  in 
reference  both  to  genem  and  species.  The  relation  be- 
tween the  external  appearance,  and  the  internal  structare, 
not  having  been  previously  determined,  these  ehsracters 
were  obviously  artificial,  and  the  unnatural  comhn.jtions 
which  resulted  from  their  cm()loyiTTem,  displayed  ihem- 
selves  in  every  ptmis  of  any  »  xtint.  In  the  same  ^enus 
animals  were  to  be  found  which  respire  in  air,  associated 
with  those  which  peribrm  the  samefunciiaaby  mean* of 
gills  in  waters  or  animals  whose  gilla  are  like  leavea 
placed  extemally*  with  these  bavrng  their  gills  in  ah  in- 
ternal cavity.  Such  inconginous  comhin,  t^ius  chiefly 
prevail  amonf^  the  vermes  teslacea,  where  the  shell  ia 
exclusively  employed  in  the  determination  of  genera  aiM 
species.  There  is  another  imperfection  hn  this  ay«tem» 
arising  from  the  separation  of  tbe  naked  and  teataceoos 
moUusca  into  dtatiiiet  orders.  There  is  no  tuch  line  «r 
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oiatinciion  obseived  by  nature;  and  vciy  coasiderabic 
diflicuUics  occur  in  its  practical  appUcaiion  as  an  arti- 
ficial arrangement.  Not  a  few  animals  included  in  the 
lestaccj,  as  the  Bulla  aperta,  have  the  shell  so  concealed 
under  ih«  alLin,  ihu.  it  can  «>iily  be  rendt red  vuible  by 
the  sepanttkn  of  the  softer  parts  $  end  Beveral  uiniile, 
included  among  the  naked  nioKnsrn,  arc  covered,  in  par- 
ticular places,  by  a  cofDcous  or  shelly  plate,  uh  llic 
Aplysix.  In  consequence  of  these  circumsianec»,  genera 
Whiqb  are  ao&rly  related  m«  placed  in  difTereot  orderai 
«b)le  thoae  which  poucBs  few  Gomnoo  properties  are 
grouped  together. 

Independent  of  these  objectionst  which  hare  been 
made  ag-jinsi  the  LiMnxm  cln s:-i''ication  of  molluscous 
animals,  it  is  slill  p<.ruiui-ioua>y  adhered  to  by  tuany 
Brilisli  natuiaiibls.  This  ijifluencc  of  the  idolum  thcatri 
is  the  morii  to  be  regretted,  as  it  lias  retarded  the  pro- 
greas  of  seleocei  liiuied  the  field  of  observation,  and 
preTcnted  us  from  availing  oonelfca  of  the  inprotrc- 
ments  which  have  resulted  from  the  labours  of  our  con- 
tinental neighbours. 

For  many  years  the  influence  of  the  artificial  method 
of  Linnxus,  in  botany,  had  been  successfully  assoilcd  in 
Fraucc ;  atul  the  futiowcrs  oi  the  natural  method  at 
length  became  so  numerous  as  to  secure  it  a  favourabio 
reception.  Various  efforts  were  likewise  made  to  piro- 
mote  its  inlroductton  into  the  science  of  zoology.  This 
was  Rt  length  triiuni)haiuly  en'cctcd,  in  regard  to  mollus- 
cous aiiiiuai!»,  by  M.  ti.  Cuvicr.  Other  etujuiiers,  it  is 
true,  largely  contributed  lo  the  accomplishment  of  this 
desirable  end:  three  of  wliom,  dislinguisbed  by  their 
patient  industry,  deserve  lo  be  particularly  enumerated, 
AdarasoDi  MuUert  and  Poll.  The  former  paved  the  way 
to  the  modem  arrangements,  In  his  JSBtforle  Mtturelie  du 
Senff(ai.  Miiller  explored  the  molluscous  animals  of 
Dcniiiai'k,  at(d  published  the  result  of  his  observations  in 
the  Zoolugia  Variica,  and  his  Vcrmium  Tcrratriunt  ct 
JFluviatUium  Htttoria.  Poii,  directing  liis  attention  to  the 
structure  of  the  animals  inhabiting  the  muliivalvc  and 
!>) valve  shells,  published hk  laborious  observatiotts  in  his 
Tettacea  uiriutgue  SktiUt  eontmque  Hhtoria  et  AnaUnde, 
I^Iany  other  authors  might  be  enumerated,  who  have 
likewise  contributed  to  extend  our  knowledge  of  the 
structure  of  inolluscous  animals,  as  Lister,  Monro,  and 
Home;  but  as  we  shall  have  occasion  afterwards  to 
ndvert  to  their  laboiirsf  it  b  unneceasary  to  enter  into 
further  details. 

The  first  efforts  of  Cuvier  to  illustrate  this  de|MT<- 
mcnt  of  zijolo^y,  thouf^li  necessarily  impcrfeci,  excited 
the  attciUioii  ol  naiuialiats  to  tlie  subject,  and  were  the 
^prelude  to  those  nii^hiy  achievements,  more  recently 
made  known  to  the  world  in  his  various  pspers  inserted 
In  the  Jltm^e*  du  Mtucumj  and  republished  under  the 
title  jMemoirfafimtrttrvir  d  I'HUioire  et  a  I' Anatomie  dti 
il/o//««yuf«,  in  one  volume  quarto,  Paris,  1816.  These 
papers  may  be  considered  as  models  ol  niinutc  and  ac- 
curate research,  perspicuous  Uc^iiptioi),  and  candid 
criticisin,  and  merit  the  careful  and  frequent  perusal  of 
th«  studeuiof  mdittscous  animals.  In  the  second  volume 
of  n  more  recent  work  hy  the  same  authori  entitled  Le 
Jli^ae  Animal  deatrtbue  d'cfiret  ton  Organixatim,  Paris, 
1817,  he  Itas  given  a  synoptical  view  of  the  subject, 
wbicii  we  intend  to  make  the  beiia  of  the  following 
article. 

As  it  preliminary  atep  to  an  examination  of  the  dlvi- 
siona  of  molluacotts  animals,  we  shall  uke  a  very  gene* 
ml  view  ol  their  etroetnre  and  funedonst  reserving  the 
0iore  minute  details  to  bo  giTCD  under  the  different 
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groups  into  which  they  have  been  arran(»cd.  Indeed, 
ino  scveial  ovKiirj,  as  llicy  appear  in  th:  lif;  :(:nt  tribes, 
are  so  variously  moditicd,  that  lew  coninK^n  properties 
can  be  enumerated.  In  this  section,  however,  ivo  shall 
be  able  to  mark  the  coarse  to  be  observed  in  the  iliuatm- 
tion  of  the  subordinate  divisional  endeavouring,  at  the 
same  time,  to  avoid  saying  any  thing  which  wlU  agsSn 
require  to  be  repeated. 

1.  Gfncral  /'jrnt.— The  molluscous  animal  i  exhibit 
very  remarkable  diflercnces  in  their  form,  and  the  num> 
bcr  and  position  of  their  external  members.  Neither 
head  nor  foot  can  be  observed  in  some,  the  principal 
organs  being  enclOMd  in  a  bag  pierced  with  apertures 
for  the  fill  tnre  ':f  the  food  and  egiess  of  the  cxcre-' 
nictitiuuui  mattei.  Iti  some,  whose  exterior  is  still 
remarkably  simple,  cuticular  clotitjations,  termed  tcnta- 
cula,  surround  the  mouth,  and  a  foot,  or  instrument  of 
motion,  may  likewise  be  perceived.  This  last  organ  is 
in  some  free  at  one  eitremity,  in  others  attached  to  the 
body  throughout  Its  whole  length.  In  many  specie^ 
thert:  a  '  ;  u!,  t,  •.  t  rwiM-v,  analogous  to  that  mctn- 
ticr  i.i  iLiicuuil  ..^uuials,  and  containing  the  brain 
and  or^^ans  of  the  senses,  but  distinijuisbed  as  the  ante- 
rior extremity  of  the  body,  separated  from  the  back  by 
a  alight  groove,  and  containing  the  mouth  and  teniacula. 

In  many  of  the  animals  of  this  division,  the  different 
members  of  the  body  are  in  pairs,  and  are  arranged,  in 
reference  to  a  mesial  plane,  into  ri^ht  and  left.  In 
some,  part  of  whose  orj^ans  respect  a  mesial  plane, 
other  parts  are  single,  or  in  unequal  numbers.  In  other 
species,  the  organs,  which  arc  not  in  pairs,  arc  arranged 
round  a  central  axis,  and  give  to  the  extern^  Ibrm  • 
radiated  appearance.  But  these  cbaraeieta  are  exceed* 
ingly  variable  and  uncertain,  ss  msrking  the  limits  of 
particular  tribes  ;  since,  in  difTereni  parts  of  the  same 
animal,  modifications  of  these  forms  may  be  readily  dis* 
linguibhed. 

2.  Cuianeout  Sytlem.- — The  skin  of  moUuscouS  ani- 
mals is  more  simple  in  its  structure  than  the  same  or- 

San  in  the  vertebral  antmala.  The  <utlete  is  Iwre  very 
istinct ;  and,  as  in  other  classes,  it  is  thick  and  coarse, 
where  much  exposed,  but  Ihin  am!  delicate  in  its  tex- 
ture, where  it  lines  the  internal  cavities.  A  mucoua  web 
itiay  be  detected  in  the  cuttle  fish  and  slut^,  but  of  (jreat 
tenuity.  The  corhtm  is  destitute  of  a  villous  surface  • 
and  on  its  central  aspect  it  is  SO  intimately  united  to 
cellular  substance,  that  its  fibrous  struct  u  re  can  scarcely 
be  distinguished.  The  muaetdar  web  may,  in  general, 
be  readily  perceived.  Its  fibres  proceed  in  various 
directions,  according;  to  the  kind  of  motion  lo  be  executed, 
and  extend  or  corrugate  the  skin  at  pleasure. 

The  appendices  of  the  skin  in  this  class  of  animala 
ought  to  be  carefully  studied,  as  they  furnish  the  most 
obvious  marks  for  distinguishing  species,  and  for  con- 
structing divisions  in  their  systematic  arrangement.  The 
appendices  of  the  cuticle  are  few  in  nvmibcr,  and  perhaps 
ought  to  be  considered  as  limited  to  Iiairt.  Thac,  in 
some  species,  invest  the  surface  regularly  and  closely, 
and  may  be  observed  on  those  .which  live  on  land,  as  well 
as  those  which  rende  in  water.  In  aome  cases  these 
hairs  are  as  it  were  united,  to  form  continuous  crusts  or 
ridges.  These  hairs,  as  well  as  tbe  cuticle,  are  liable  to 
be  worn  olT,  and  in  some  places  can  seldom  be  peronvedi 
unless  in  early  age. 

The  most  important  appendix  of  the  skin  appears  to 
be  aheU.  This  part  is  easily  preserved,  exhibits  fine 
forma  and  beautifml  cotoura,  and  baa  kng  occupied  the 
■tteuion  of  the  oonehologiBt  Tbe  matter  «f  the  shell 
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is  serrctpd  hy  '.]\r  r'>rium,atKl  the  form  which  it  asgumas 
i§  rcguiiicd  Ii>  Lilt  body  of  the  animal.  It  is  coeval  with 
ihe  existence  of  tlic  animal,  ant)  appears  previous  to  the 
9SC'us!on  from  the  egg  nor  can  it  be  dispensed  with 
daring  the  continuance  of  existence.  The  solid  matter  of 
the  ibeU  caoiMU  of  CMrteinta  ef  lime,  with  a  sm&U  por- 
tion of  animftl  niatMr,  reMmbttng  coagulated  tibumen. 

The  mouth  of  the  shell  is  extended  by  the  application 
of  fresh  layers  of  the  shellf  matter  to  the  margin,  and  it:i 
thickness  is  increased  by  a  coating  on  the  inner  sarfact. 
Tiieae  MMrtioot  sre  •baodantly  conirmed  bjr  tiM  obaor- 
Titiomof  RMmmtirt  (JHte«*«t  de  FAemiimIn  rftt  Sekm* 
ee»,  IT09,)  whose  accurate  experiments  have  greatly  con- 
tributed  to  the  elticidation  of  conchology.  If  a  hole  ts 
made  it»  the  shell  of  a  snail,  and  a  piece  of  skin  glued  to 
the  inner  margin,  so  as  to  cover  the  opening,  the  shelly 
matter  doea  not  oose  out  from  the  broken  surface,  so  as 
to  oovajr  th«  ntenul  aurface  of  the  skin,  hot  U  forma  a 
•oatiiig  00  ita  inner  aoriaco,  tfiua  proving  it  to  hnve  ex- 
■«uded  from  the  body  of  the  animal.  When  a  considerable 
part  of  the  oral  part  of  the  spire  of  a  snail  is  broken  off^ 
antl  a  piece  of  sl^in  glued  to  the  inner  margin,  and  re- 
flected outwardiy  and  fixed  on  the  body  of  the  shell,  the 
•pire  is  again  renewed,  and  the  matter  added  to  the  inner 
■arfiKO)  thaa  leaving  the  tkin  mterposed  between  the 
new  fomed  portleo  and  the  finctured  edge.  Simitar 
experiments,  repeated  on  a  variety  of  shells,  both  uni- 
valve  and  bivalve,  by  different  naturalists,  leave  uo  room 
to  doubt  that  shells  increase  in  »izc  by  the  juxtapoiitiaa 
of  shelly  matter  from  the  common  integuments. 

Each  calcareous  layer  is  more  or  less  intimately  mixed 
•nd  enveloped  in  the  animal  matter,  which  we  have  at- 
ready  ailnded  to;  ao  that  llie  dillbrent  layers  of  anccea- 
si\c  growth  mav,  hy  various  processes,  be  distinctly 
exhiuiitsd.  II  tltc  siicil  is  exposed  fur  a  short  lime  in 
the  fire,  the  animal  matter  becomes  charred,  and  ita  black 
colour,  contrasted  with  the  white  canity  matter,  indicates 
tbe  diflTerent  strata :  in  the  same  manner  as  the  ivory  and 
•nam«l  of  a  tooth  can  be  diattnfuiabedi  when  aubjected  to 
aimilar  treatment.  The  aame  satisfactory  results  vnay 
be  ob?:ii:irrI  !iy  difTcrcnt  process,  If  ihc  shell  he 
steeped  Hi  weak  muriatic  acid,  the  canby  mailer  will 

be  dissolved,  and  the  flakes  of  albomen  will  fomaiii  aa 
the  frame-work  of  the  edifice. 

The  layers  of  growth  may  often  be  dislinguialied  On 
tlie  aorfiace  of  the  shell,  in  ibe  form  of  atriSt  or  ^^H^ 
more  or  lew  elevated,  but  paratlet  to  tbe  margin  of  tne 
aperture.  Other  inequa!iiie<:  may  likewise  be  observed 
on  the  surface,  at  right  angles  to  the  layers  of  (growth, 
such  as  ridges,  knobs,  and  spines.  These  last  derive 
their  origin  from  the  inequalities  of  the  skio  on  which 
ihqr  have  been  moulded. 

In  aome  univalve  shells,  the  lajrers  of  growth  parallel 
to  the  opening  cannot  be  diaeerned}  when  exposed  in 
the  fire,  there  is  little  darkening  of  colour;  and  when 
dissolved  in  acids,  but  a  feeble  trace  of  animal  matter 
remains.  In  the  fire,  these  shells  crack  in  varioaa 
directions,  but  exhibit  no  trace  of  a  acaly  ■tntetnre.  B  j 
a  carefol'  management  wkh  tbe  file,  tbe  shell  majr  bio 
separated  into  a  central  layer  contiguous  to  the  skin, 
and  a  peripheral  layer,  both  similar  in  structure,  though 
frequently  differing  in  colour.  The  shells  exhibiting 
such  characters  have  been  termed  Porcellaneout,  from 
their  dense  structure,  and  the  6ne  polish  which  their 
aurface  preaents.  The  formatioD  of  ahdla  of  this  kind 
muet  be  executed  m  n  diflbrani  mnnner  from  tiioee  of 
tb«  first  kind  wUeli  we  kafo  notioad. 


ir  we  attend  to  the  form  of  a  young  shell  of  the  genoa 
Cyprxa  of  Linnxus,  we  may  perceive  that  an  addition 
of  shelly  matter  to  the  margin  of  the  aperture,  in  the 
manner  in  which  it  is  applied  tn  other  shells,  would  not 
enlarge  the  cavity,  but  completely  close  the  aperture. 
Tbe  increaae  of  the  attell*  f  accompaiued  with  a  correa- 
ponding  inereaae  of  ita  inhabitant,)  mutt  take  place  either 
by  absorption  of  the  accumulau-d  ihcUy  mailer  of  the 
moulh,  and  an  elongation  in  the  uircciion  of  the  greatest 
curvature  cf  '.!;t:  :!:rl! ;  cr  the  c!d  sr^cll  tt.2z'.  thrown 
off,  and  a  new  one  produced^  suited  to  the  sixe  of  tbe 
ammal.  The  former  euppeeidon  has  not  been  entertained, 
the  latter  i*  now  generally  received  by  naturalists.  Tbe 
inner  coat  of  such  shelU  appears  to  be  a  transudation 
from  the  body  of  the  animal,  the  outer  one  applied  i  n  ihe 
surface  by  the  loose  reflected  lobes  of  the  cloak,  la 
many  other  shells,  portions  of  more  compact  matter  than 
the  other  parts  may  be  observed,  apread  on  the  piltei 
andapi^ied  to  the  marf  in  of  tbemoiitbby  a  ain^lar  pro- 
cess. Mr.  Plait,  in  support  of  Reaumur's  opinion,  that 
shells  are  formed  by  juxtaposition,  against  tbe  objec- 
tions r  1  M  I'oupari,  Trant.  vol.  liv.  p.  43.)  erro- 
neously considers  the  different  sizes  of  the  Cyprcae  as 
depending  on  the  thickness  of  tbe  shell  increoaiBg 
according  to  age,  without  admitting  a  correapontfvig 
Increaie  of  the  dhnenaiooa  of  the  cooiahMd  animal,  or 
cavity  fur  its  reception. 

The  shells  of  the  first  kind  which  we  have  t.uuccd, 
from  the  manner  in  which  they  are  formed,  of  cones  or 
layers  applied  lo  the  inner  edge  of  the  margin,  and  ex- 
tending beyond  it,  have  an  imbricated  atructure.  Ttmae 
of  the  aecood  kind,  conaitting  of  layera  regularly  mapa» 
Impoaed,  have  consequently  a  lamiiioted  atmcture;  but 
between  the  two  kinds  there  arc  numerous  intermediate 
links,  formed  by  a  combination  of  the  two  processes. 

In  some  cases,  the  hard  parts  of  the  skin  arc  not  en- 
titled to  the  appillatiun  of  shell,  but  may  rather  be  con- 
sidercii  as  hoi  rj.  Such  are  the  coverings  of  the  maodi- 
blea  of  tbe  Cuttle-fish,  tiie  braocbial  lid  of  tbe  ^  ph  ^a, 
and  the  opereolum  of  the  W«lk.  Th«  tww  last  a^pen- 
ii  cs,  however|tbou^borayln«om^iicJM^we«iMUr 

111  others. 

The  pOH.  M  .1,  r  the  shell  with  respect  to  Ihc  constituent 
layera  of  the  integumentsi  exhibits  very  remarkable  dif^ 
fercncet.  In  aono  it  appears  instead  of  a  cuticle,  or 
■t  Icaat  oxianal  mMibfMi*  ioveating  il.  In  general, 
however,  It  oecurs  between  tbe  cuticle  and  tbe  skin,  a 
position  which  induces  Cuvicr,  Lrc.  d'Jn.  C-:-n:/t.  xiv. 
11.)  to  consider  it  as  analogous  lo  tbe  mucous  web  of 
the  vertebral  animals.  Its  intimate  connection  with  the 
muscular  system  of  tbe  animal)  and  tbe  protection  which 
it  yields,  seem  adverae  to  auch  •  conctuaion-  In  many 
species  the  testaceotia  aubatanoe  occora  in  folds  of  the 
corium,  or  inserted  in  its  substance.  In  this  position  it 
never  acquires  the  solid  texture  which  shells  exposed, 
or  covered  only  by  the  cuticle,  exhibit.  Those  which 
arethm  concealed  are  in  general  white ;  those  whfch 
aru  BMTO  espoaed  are  frequently  coloured.  Tbe  eo> 
louring^  however,  does  ttot  depend  on  tbe  direct  expo* 
sure  to  the  li(3;ht,  as  some  have  imagined,  for  many 
shells  which  arc  destitute  of  a  cuticle  arc  white,  while 
many  nf  -hijse  covered  with  :.  dm-yy  ki;'iclc  are  finely 
variegated  beneath.  The  forms  of  the  Uritish  species 
of  shilla  bnve  bean  doicribod  in  detail  under  the  article 
ConoKOLoov,  where  aa  eaplaoation  of  the  terma  by 
which  tbair  dilfonnt  parta  we  dbtinguished  may  like- 
wito  ba  found* 
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Between  ihc  skjn  and  the  shell  neither  vessels  nor 
nerves  liave  been  traced;  %ni  Ihc  manner  in  which  the 
latter  is  formed  forbid*  astorapceitiMtr  esbieiioe.  Yet 
the  %helt  cwinot  be  eomildwed  m  dead  nmtter,  to  imif  n 
it  remains  in  connection  with  tfie  living  aniinal.  In  those 
animals  in  which  the  shell  is  external,  there  are  muscles 
which  connect  the  animal  with  its  intcrnui  surlat  i-,  and 
the  bond  of  union  being  a  subsuncc  soluble  in  water, 
the  muscle  can  be  detached  meceralien.  The  ana- 
Um  between  abeU  and  bone  la  bere  abvioiifi  although 
lotbe  one  caae  the  eemeetten  be««een  the  muaete  and 
the  bone  is  permanent,  In  the  other  between  th<^  muscle 
and  shell  temporary,  or  Irecjuently  cban)5ed  clurinj^  the 
life  of  the  animal.  But  the  vitality  of  tlie  shell,  it  1  may 
use  the  exprcsstofi,  is  demonstrated  from  the  changes 
which  it  undergoes  when  detached  from  the  animal : 
llie  plates  ef  antaal  siatier  harden ;  the  epidemria 
driest  cracks,  and  ialla  off ;  and,  in  many  cases,  the  co> 
Iwra  ftde  or  disappear.  We  confess  ourselves  unable 
to  point  out  the  means  employed  by  the  animal  to  pre- 
vent these  charges  from  taking  place,  by  any  process 
aimalar  to  circulation.  It  is  probably  effected  by  the 
aecredooa  of  the  skin,  in  the  same  mMNwr  asour  eutiele 
and  hair  are  Inbricateid.  When  the  shelly  covering  con- 
sists of  two  or  more  pieces,  they  are  joined  together  as 
the  articulated  bones  in  the  higher  classes  of  anirnals,  by 
ligamenls.  These,  in  some  cases,  arc  of  great  xhickness 
and  strength,  and,in  consequence  of  tbdrelaatiei^tMaiflt 
in  the  motkm  of  the  different  psrts. 

In  the  mollttieotta  animals,  the  skin  secretes  a  viaconSt 
adhedte  aubaia««et  differing  according  to  the  medium 
In  which  the  anraial  resides,  but  in  alt  cases  calculated 
to  resist  its  influence.  It  is  probably  owing  to  the  lubri- 
cating ageacy  of  this  secretion,  that  both  the  cuticle  and 
shell  are  preserved  from  decomposition. 

The  akin  likewtae  secretes  the  odlenriog  natter  bf 
iriileh  the  ahclta  are  variegalad.  The  glanda  tnm 
which  it  proceeds  vary  much  in  different  individuals,  and 
even  in  the  same  individual  in  different  periods  of  growth. 

The  characters  furnished  by  the  skin  and  im  ;ii>i)en- 
dices,  are  extensively  employed  in  the  systematicai  ar- 
rangement of  molluscous  animals  ;  nearly  all  those  cha> 
tactera  wbkh  diatiDguiBhtbe  apecicsi  and  many  of  those 
OD  which  genera  are  ettabliahed^  are  derived  frrnn  the 
form  of  the  ahell,  the  tentaculs,  or  the  colour.  This  last 
character,  however,  is  one  on  which  little  dependence 
should  be  placed, 

3.  Muieular  •Sy«rcn(.— There  is  nothing  peculiar  in 
the  muscular  system  of  this  class  of  animals.  Where 
the  muaclea  are  inaerted  in  the  akini  aa  ia  asually  the 
caae,  that  organ  ia  in  aoiM  cases  ati^tigtbened  hf  con- 
densed cellular  substance ;  whem  the  muscles  arc  in- 
serted on  the  shell,  although  no  interveniiij^  tendons  can 
be  perceived,  the  existence  of  a  conneciiii};  link  of  a 
similar  nature  is  rendered  probable  by  the  circumstance 
of  boiling  water  not  dissolving  the  muscle  itself,  yet  de- 
ttchb^  it  firom  the  anr&ce  of  the  ahell.  Durhig  the 
growth  of  the  ani«nal»  inch  detachment  ia  f reqneotlf 
pcrrormed  volumarily,  as  it  increase!;  io  aisatami  alters 
its  position  with  regard  to  the  shell. 

Molluscous  animals  preserve  themselves  in  a  state  of 
rent  chiefly  by  suction  and  cementation.  The  organ 
which  acta  aa  a  sucker,  i.i  in  some  cases  simple,  soft, 
and  maaenhr,  aa-the  foot  of  the  snaiit  while  in  others  it 
iaconpotmd,and  atreogtbaned  intematfy  by  hard  parts, 
as  in  rhc  arms  of  the  cuttle-fish.  The  force  with  which 
some  animals  adhere  is  very  considerable,  and  is  striluDg- 


iy  displayed,  for  example,  when  we  attempt  to  detach 
a  limpet  fronj  the  rock. 

The  reai»  which  is  maintained  by  c«aMntatiQn»  in  adOM 
eaaea  depends  en  a  glairy  aecieiion,  wMeh  ginea  the 
body  of  the  animal  to  the  substance  to  which  it  is  di»- 
p'lscd  to  be  Bitat  hcd.  By  such  an  expedient,  the  sliells 
ol  snails  adiiere  1 1  i  i  ks,  sioties,  and  plants.  It  is  pro- 
bable that  the  bivalve  ^tiells  of  the  gcntis  Cycias,  which 
readily  adhere  to  the  sides  of  a  glas^,,  obtain  their  tem* 
poraijr  attachnani  by  maana  of  their  glutlnoaa  cntielc. 
In  other  animala  threads  are  prodnced,  (termed  a  Jl^a- 
•M,)  frtMB  particular  g!anil=i.  tl  while  one  extremity  is 
$^lued  to  the  rock,  the  oihci  remains  in  connection  wiili 
the  animal.  But  there  is  an  attachment  more  durable 
than  any  of  these,  which  takes  place  in  some  shells,  tbey 
being  cemented  to  rocks  or  stones  by  calcareous  matter^ 
and  rnained  faitha  aame  poaitian  dining  tlie  whole  term 
of  thdr  eiristenee. 

The  Idc  monvc  powers  of  the  mollusca  are  confined 
to  crecpuiu;  i.ul  swimming.  The  former  action  is  per- 
formed by  iitcrii.iic  contraction  and  relaxation  of  the 
foot,  or  muscular  expansion,  which  lervea  as  a  aocker» 
and  is  analogouatotbe  motion  of  aerpentHi  T^flwrilni 
of  awjauningiaeseciited  either  by  the  aerpentine  ondn- 
latiom  of  the  feet  and  the  body,  or  by  the  aetran  oT  ten- 
tacula,  or  expanded  i  rrtlr  ,^  r,F  the  integuments.  Many 
species  are  aided  in  ^wiiniuing  by  being  able  to  vary 
the  specific  gravity  of  their  body  at  pleasure,  and  either 
rise  or  sink  in  the  water,  as  circumstances  may  require. 
In  some,  as  the  Jaothina,  tbereii  a  cellolar  organ  pecn* 
Liarly  deatioed  for  this  parposei  which  maybe  regarded 
as  in  some  meesore  analogous  to  the  air-bladder  of 
fihhcs.  In  all  these  exertions,  their  progress  is  prover- 
bially slow,  borne  bivalve  shells  have  (be  power  of 
leafiingi  or  shifting  their  position  by  a  sudden  jerk,  pro- 
duced by  abutting  the  valvea  r^sdly.  Thia  iaatrikiogly 
diaplayed  In  the  common  Scalh^  and  ia  less  peribcdy 
exbilntcd  in  the  river  mussels.  In  a  few  instances, 
especially  among  the  slugs,  a  thread  is  formed  of  the 
viscous  secretion  of  the  skin,  by  which  the  animal  is 
enabled  to  suspend  itself  in  the  air  from  tl>e  branches  of 
trees. 

AtthougbtbeprogreaiiTeinotiooa  of  moUaioovB  ani- 
mals are  comparatirely  atow,  the  ether  mvseahir  ae> 

tious  are  executed  with  ordinary  rapidity.  Thr  '-ri 
tabilility  of  some  parts,  as  the  tentacula  and  branclu£,  is 
so  great,  that  the  protecting  movements  are  executed 
almost  instantaneously,  and  the  organs  are  contracted  or 
withdrawn  into  the  body.  Bdt  these  rapM  exetdena 
are  only  called  forth  in  the  momenta  of  danger;  the  or^ 
dfanry  movemema  are  all  esecttted  with  cfiaracieristie 
slowness. 

The  characters  furnishcii  i  y  ri.e  muscular  system  arc 
of  great  value  in  tin-  (liMztimnuiM n  of  species,  and  in 
the  construction  of  genera  and  higher  divisions.  They 
are  intimately  connected  with  the  habits  of  the  animal, 
and  merit  tiie  attentive  examination  of  the  philoaophical 
nataralist. 

4.  -^'rT-l'l5«^  r?!.— In  the  molluscous  animals,  the 
nervous  system  is  less  complicated  in  its  structure  than 
in  tlic  higher  classes,  and  the  brain  is  not  restricted  in 
its  position  to  the  head.  The  whole  nervous  system 
appears  in  the  form  of  ganglia  and  filaments.  The  prin- 
cipal ganglion,  or  the  one  to  which  the  term  brain  is 
usually  applied,  Is  seated  above  the  gullet  or  entrance 
to  the  stomach.  It  sends  out  nerves  to  the  parts  about 
the  mouth,  to  the  tentacula,  and  to  the  eyes.   It  may 
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be  consUJcieci  as  aiialoc;ous  to  ihc  cerebrum  of  the  ver- 
tebral aiiitnrils.  From  this  |^sn«{lion  proceed  two  fila- 
ments, one  on  each  side,  which,  in  their  descent,  inclose 
the  guUeit  «>d  unite  wndemnth  to  (brnt  a  wcond  gang* 
Ikath  From  thia  Int,  whkh  lits  bc«n  compared  to  the 
cerebellum,  nunurou*  filaments  are  likewise  dialribQted 
to  the  parts  aroiiiifl  the  mouth,  and  to  the  other  rcgioni 
or  the  body.  l"  i-se  fiLmicnis  in  some  ca'sti  iiLriin 
unite,  and  form  subordinate  ganglia.  In  mtny  Cdse« 
the  hruin  and  gaai;Ua  are  of  •  white  colour,  and  granu- 
lated atnieiure  $  while  the  nerves  which  iasue  from  them 
•re  white  and  onilbrin.  The  covering  of  the  first  gang- 
lion, wlikli  is  aiiulo.tous  to  the  dura  maler,  does  not  ad- 
here lo  u  clubcly,  Liut  leaves  a  space  filled  with  loose  eel- 
lului  matter.  The  tunics  of  the  nerves  are  equally  de- 
tached ;  and  as  they  can  be  inflated  or  injected  readily, 
they  hate  led  eome  to  suppose  that  the  nertrea  were  hoi* 
low,  and  others,  that  the  tunica  were  the  veiaela  of  the 
lymphatic  system. 

The  organs  of  perception,  common  to  the  higher 
classes  of  animaU,  do  not  al!  exist  in  an  obvious  manner 
amoii};  the  rnolluica.  The  touch,  that  universal  sense, 
ia  here  displayed  in  many  cases  with  great  delicacy ; 
«nd  the  teniacula,  and  other  cnlieular  eloag^atiom  Which 
we  Jiave  already  referred  to»  oontribute  to  tugment  ha 
resources.  The  aenae  of  a^ht  is  by  no  means  tmlter- 
sally  enjoyed  by  the  inhabitants  of  this  class.  Tn  a  few 
species  the  eye  i»  constructed  on  the  plun  of  liie  hainc 
organ  in  tlic  \  ertebral  animaU.  In  ptnL  il,  l.owevcr,  it 
appears  only  as  a  black  point,  whose  peculiar  functions 
can  only  be  inferred  from  snalogy.  In  many  animals 
there  '»  bo  trtce  of  an  Cf9t  coMoqneotJy  they  canoot 
poatesa  that  varied  information  which  the  higher  animals 
obtain  from  that  i  i:r'i.  Where  eyes  cxiit  in  this  t  b<s», 
they  are  unilormly  iwti  in  number.  In  one  tribe  tinly, 
namely,  the  cuttle  tish,  have  ibe  rudiments  of  the  organs 
ofheaiing  been  delected.  The  organs  adapted  to  *melt- 
ivg  cannot  be  exhibited,  but  the  existence  of  the  sense 
is  demonstrated  by  the  facility  with  which  th^  diseoirer 
aa)ta1>le  food,  when  placed  within  their  reach.  The  tense 
ot  tcute  exists,  but  iiis  diRicult  to  point  out  the  particular 
parts  of  the  mouth  fitted  for  its  rtkidence.  Uut  as  they 
select  particular  articles  of  lood  in  preference  to  others, 
we  reasonably  conclude  that  taste  regulates  the  choice. 

It  is  difiievtl  to  form  an  accurate  estimate  of  the  know^ 
ledge  of  external  objects  which  molluscous  animals  can 
obtain  by  means  of  their  organs  of  perception,  joined  to 
their  powers  of  locomotion.  The  kind  of  life  w  hich  ihcy 
enjoy  is  so  widely  different  from  our  own ;  and  attctrtpts 
to  lame  them,  or  vary  their  habits  by  edocadon,  are 
limited  by  so  many  circumstances,  (hat  we  must  ever  re> 
main  in  ignorance  of  their  mental  powers  or  capslnlities. 
M.  Lamarcic  ranges  them  among  hi»  Jnimeaux  Semiblet, 
and  considers  that,  by  means  of  their  sensations,  they 
acquire  only  jierceptions  of  objects,  or  biinple  ideas, 
which  they  are  incapable  of  combining  by  any  mental 
process.  Had  this  opinion  rested  on  observations,  or 
even  en  argnmeots,  it  might  have  been  worth  while  to 
controvert  it,  bat,  es  it  fbrms  a  part  of  the  metaphysical 
speculations  of  that  zoologist,  built  upon  gratuitotM  as- 
sumptiotis,  it  requires  no  farther  notice. 

In  the  classification  of  the  mollu&ca,  the  characters 
furnished  by  the  nervous  system,  from  the  difficulty  of 
their  detection  and  exhibition,  have  never  owne  into Ute. 
But  those  furoisbed  by  the  organa  of  perceptlea  are 
highly  prlaed.  Of  these,  the  eye  the  most  obHona 
wmI  ceostinb  It  variea  an  poaitieii  in  diflferent  species ; 


but  among  indivMiials  of  tlie  same  species  its  chamct«ra 

are  constant. 

5.  Dtgettive  Syttm. — In  the  cutaneous,  muscular, 
and  nervous  systems,  traces  of  a  general  plan  may  be 
«Aeerved,  according  to  which  they  have  been  cooetntci- 
•d  In  the  different  tribes.  In  (he  organs  which  remain 
to  be  considered,  there  ia  leas  imiformity  of  atructarc, 
each  family,  almost,  being  coiMtmcted  according  to  • 

modi;!  ol  its  own. 

The  time  when  molkiscous  animals  feed  has  not  been 
carefully  a(tended  to.  Those  which  live  in  tiie  water 
are  beyond  the  reach  of  accurate  obacrvallen.  Those 
that  reside  on  land  usually  shim  the  Hght,  and  creep 
forth  in  the  evenings  yo  eominit  their  depredations. 
During  warn  dry  weather,  they  etir  not  frona  mdr 
boles. 

The  animals  under  consideration  feed  equally  on  the 
IMNMtucts  of  the  vegetable  and  animal  kinedom.  Those 
which  are  fikftio«nu$  eppear  to.prefer  living  vegeta- 
bles,  and  refuse  to  eat  those  which  are  dried.  We  are 
not  awaro  that  putrid  vegetable  matter  is  consumed  by 
them,  although  many  of  the  snails  and  slue^s  are  found 
under  putrid  leaves  and  decayed  wood,  in  these  places 
there  is  shelter  from  the  sun,  together  with  dampneeSt 
BO  that  it  is  dillicult  to  determine  whether  thsgr  soiaum 
hi  an  agreeable  dwelling,  or  e  well-stored  larder.  Thone 
moHusca  which  are  carntvorout,  prey  on  minute  animals 
in  a  living];  state,  and  many  of  llicm  ijrecdily  atUcW  pu- 
trid matter. 

The  means  employed  by  molluscous  animals  to  bring 
the  food  within  the  reach  of  the  organs  of  deglutition^ 
are  exceedbigly  interesting,  both  en  accoant  of  their  va>> 
riety  and  success.   Some  are  provided  erlth  tettacQla 

for  sccuiing  their  prey,  ant!  conveying  it  to  their  mouth, 
MS  llic  tutik  iish;  others  protrude  «  lengthened  pro- 
boscis, or  an  extended  lip  or  ton^'Uf,  uiid  thus  brinij 
their  food  into  the  mouth.  With  many,  however,  which 
are  fixed  to  the  tame  spot  during  the  continuance  of  «k< 
isteace,  or  onto  Mpabie  of  very  lieaited  tocomotive  peev<er« 
iuccesafbl  efforts  are  made  by  the  animal  to  exeke  cur- 
rents in  the  vvAter,  ("fur  no  permanently  fixed  animals 
reside  on  land.)  whereby  fiesh  pa!  ti</ii>.  nf  it  are  brought 
in  contact  with  the  mouth,  and  its  unimal  or  vegetable 
contents  separated.  This  action  is  performed  in  some 
cases,  as  among  the  bivalves,  by  tlte  meehanical  actios 
of  the  valvea  of  the  shell,  aided,  in  many  species,  by  the 
syi>hons,  while,  in  others,  it  is  excited  by  the  motion  of 
aiiicuhte  Fict,  as  in  the  bcrnacles.  VVhere  part  only 
ot  ai>y  kind  ol  luod  in  taken  into  the  mouth  at  once,  the 
lips  are  possessed  of  sufiicient  firmness  to  cut  off  the 
requisite  portions,  or  there  are  corneous  mandibles  to 
perform  the  office. 

In  the  mouth  there  is  scarcely  any  process  performed 
analogous  to  that  of  mastication  in  the  higher  orders  of 
animals.  Whtii  the  food  is  in  the  month,  or  cnicri/.L^; 
into  the  gullet,  it  is  mixed  with  saliva,  as  in  the  rooic 
perfect  animala.  The  aal:vary  i,'/;j';.7s  m  which  it  is  se- 
creted are,  in  general,  of  considerable  aice,  divided  into 
lobes,  Old,  in  some  eases,  separated  Into  distinct  masses. 
In  many  species  the  existence  of  a  gullet  is  doubtful,  as 
the  food  seems  to  enter  the  stomach  immediately  ;  while, 
in  others,  there  i^  a  portion  of  ihc  intestinal  canal  which 
has  some  claim  to  the  denomination. 

The  stomach,  in  many  cases,  is  mcmbrsnsCCoas,  nttd 
can  scarcely  be  distinguished  from  the  rBmasnlng(  por- 
.tion  of  the  tntestinat  canal.  In  some  etieii  hown«nr>  it 
ii strong  and  muicul«r,lik«  the  gtsaard  of  aMrd)  and  nvon 
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iui-tifiCkl  witb  coraeous  knobs  for  the  reduction  of  hard 
j)Ul)siaiii.cs.  In  some  species  the  stomach  opens  lalcrally 
into  the  pylorus,  and,  in  •  few  instanc«ii>,  posnes^es  a 
spiral  ct^cum  attached  to  it. 

Tb«  liver  in  the  moUnscm  is  uaotllf  of  I«rg«  dinMQ- 
HOiWi  and  aettad  close  to  the  MOmichi  which  it  ib  tawf 
cases  envelopes.  It  is  tlividcd  imo  numeioiis  lobes,  and 
receives  nutncrovis  blood  vc'^sels.  Tlicrc  i-i,  however, 
runimii;  aiidlaj^inis  lo  the  vtna  fiortarum  of  iiuadrupeiU. 
Tbe  bite  is  poured  in  some  into  the  stomach,  and  in 
others  into  the  pyloric  extremity  of  the  inteattlM  bf  dir« 
lerent  opeobgt.   There  is  no  gall-bladder. 

There  it  no  dinncn  of  the  canal  Into  amatl  and  lar|;e 
intestines,  as  in  the  higher  classes  ;  or  ratli-r,  a-nodf;  the 
rnollusca,  ihc  relative  size  of  the  different  j>ar[s  is  re- 
versed. Here  the  pyloric  extrcnnity  Is  usually  the 
largest,  while  the  anal  is  more  slender.  The  intealine, 
like  litheai  is  abort  in  proportion  to  the  length  of  the 
bodyi  aadt  in  iia  courae,  ia  aubjact  lo  Uw  turns.  The 
anna  ia,  in  ionie»  ]ilaeed  on  one  aide  of  the  body  ;  in 
others  it  it  termioilt  whiter  in  n  few,  U  opena  «n  the 
back. 

Tlic  digestive  system  is  thus  more  simple  in  its  struc- 
ture than  in  the  liighcr  classes.  It  possesses  neither 
paDcresSy  spleen,  nor  mesentery.  The  calls  of  hunger 
tre  often  at  diataat  iatervalii  and  the  potaer  of  abatioeace 
It  greet. 

The  cliarjcters  rurnished  by  the  digestive  system  are 
extensively  used  in  t!ie  inferior  divisions  of  tnoUuscous 
animalv  The  form  of  the  lips,  the  poji'.ion  of  the 
mouth  and  anus,  and  tbe  structure  of  tbe  stomach,  de- 
serve to  be  attentifoif  cooatderedf  u  indicating  the  iia« 
bita  of  the  species. 

t.  Gretilatmg  Sy»temt^Th»  mechanical  process  by 
whicli  the  food  is  converted  into  chyle  has  not  been 
satisfactorily  traced,  nor  luis  the  existence  of  lacteals  for 
the  absorption  of  the  chyle  been  demonstrated.  In 
this  clasa  of  animals,  the  veins  seem  to  petTorm  the  of- 
fioea  both  of  lacteals  and  lymphatics. 

The  blood  in  thia  tribe  of  aaimala  ia  whilB}  or  rather 
of  a  bluish  colour.  Ita  mechanical  and  chemical  con- 
stitution hctve  never  been  successfully  invesiifjaied. 

In  tlic  employment  of  the  words  rit»ht  and  left,  ir> 
express  the  relative  position  of  tin-  cavities  of  the  heart 
in  the  inferior  aiiimain,  iiiucb  confusion  must  necessarily 
arise ;  or  rather,  other  terms  must  be  used  to  render  our 
<leacnptioQa  intellijtibie.  Tbe  nomenclature  of  that 
learned  anatomist,  Or.  Barclay,  appeara  to  obviate  all 
difficulty  in  reference  to  the  ambiguity  of  words  indi- 
cative of  position,  and  to  convey  m  its  expressions  an 
idea  of  the  utiCs  of  the  vessels  which  arc  alluded  to. 
T;ius  tbe  pulmonic  vessels  include  all  those  which  bring 
the  blood  collected  from  different  parts  of  the  body  to 
the  Ini^a,  such  as  the  vena  eaTa«  right  auricle,  right 
ventricle,  and  pulmonary  artei^ea.  The  tyttemie  Teasels 
are  those  wluch  convey  the  blood  from  the  lungs  to  the 
different  parts  ol  the  body,  including  the  pulmonary 
veins,  left  auricle,  left  ventricle,  and  aorta.  Ilisoorin- 
taatioo  to  employ  iheae  terms  aa  we  proceed. 

The  circulating  system  of  molluseous  animala  exhibits 
very  remarkable  diSereoces  in  the  different  classes.  Jn 
all  of  them,  however,  there  is  both  a  systematic  and  a 
pulmonic  syu'Cin  of  vessels,  as  in  the  Iji^rher  classes  of 
animals.  They  may  be  divided,  ia  refctcnce  to  their 
circulating  system,  into  four  groups.  In  the  Brst,  the 
blood  is  collected  from  the  different  paru  of  tbe  body 
bin  «  wtna  ««««.    Tliis  nin  is  dindsd  inio  two 


branches,  to  each  of  Vhich  there  is  a  ventricle  attached, 

and  from  each  ventricle  an  artery  proceeds  to  the  gills  or 
lungs  in  its  neighbourhood.  Each  of  the  two  divisions 
of  the  lungs  gives  rise  to  a  vein ;  these  terminate  in  a 
stogie  ventricle)  from  irbence  the  blood  ia  trasamitted  to 
the  diiferent  parte  of  the  body.  There  are  liere  oqe 
systemic  and  two  pulmonic  ventricles.  This  srrMtgC- 
ment  prevails  among  the  ce/iAaiofioda. 

In  the  second  group,  the  vessels  in  which  the  blood 
has  been  collected  from  the  different  parts  of  the  body 
proceed  directly  to  the  lunga  or  gills,  without  the  inter* 
vention  either  of  aurtde  or  ventricle.  The  systemic 
vdns  which  have  absoibed  the  blood  from  tbe  lungs 
pour  it  into  an  auricle,  from  whence  it  passes  In'.o  a 
ventricle,  to  be  distributed  throughout  the  body.  Here, 
then,  tlicrc  are  neither  [)uUnoiiic  auricles  nor  ventricles, 
while  there  is  one  systemic  auricle  and  ventricle.  This 
driatribution  prevails  among  the  gasteropoda,  pteropods, 
and  inequivalve  coochifera.  In  these  last,  hoirever»  as 
the  oyster  and  scallop,  the  auricle  i«  bilobate,  making 
an  approach  to  those  of  ihe  ri;llc)win^;  flivi  .ion. 

In  the  third  f;roup,  lil;c  the  sceond,  Uieic  are  neither 
pulmonic  auricles  nor  ventrieles,  ilio  |>ulmonic  veins  pro- 
ceeding directly  to  the  lungs  or  gills.  The  systemic 
velnS)  however,  terminate  in  ttro  auricles,  these  empty 
their  contents  into  one  veotiicle;  ao  that  there  are  two 
systemic  auricles  and  one  systemic  ventricle.  This 
structure  appears  ifi  the  eijuivalve  cmchifera. 

In  the  fourth  group  there  are  no  pulmonic  auticlts  or 
ventricles,  neither  systemic  auricle ;  but  there  arc  two 
systemic  ventricles.  This  includes  the  animals  of  the 
brachiofioda. 

In  the  last  group  no  pulmonic  auricle  or  ventricle, 
neither  systemic  auricle,  can  be  perceived ;  but  there  is 

a  single  systemic  ventricle.  Animals  of  the  classffMl* 
cata  exhibit  this  simple  arrangement. 

The  circulating  system  furnishes  few  characters  which 
can  be  employed  in  systematical  arrangements.  The 
atnicture  of  the  systemic  and  pulmonary  vessels  does 
not  appear  to  be  co-ordinate  witb  an/  particular  plan  of 
external  configuration  and  manner,  as  we  see  in  the  case 
of  the  pteropoda  and  gastero])oda.  In  these  the  organs 
of  circulation  are  very  much  alike,  while  the  external 
forms  exhibit  very  obvious  (HfTcrcnccs. 

7.  Retfiiratory  Syitem. — It  is  probable  that  alt  animalst 
however  imperfect,  stand  in  need  of  a  supply  of  oxygen. 
In  proportion  as  the  circulating  system  becomes  com- 
plex, the  greater  is  the  quantity  of  oxygen  which  is  re- 
quired. In  the  more  perfect  animals  it  has  been  ascer- 
tained, that  this  oxygen  unites  with  carbon  thrown  out 
of  the  system,  and,  by  converting  it  into  carbonic  acid, 
enables  it  more  readily  to  escape  in  the  gaseous  form. 
In  some  snimals  this  producUoo  of  carbonic  acid  takes 
place  generally  throughout  the  surface  of  the  skin, 
while  !n  others  particular  organs  are  appropriated  to  its 
formation.  This  is  more  i)articularly  the  cast  in  those 
aniiuaU  which,  like  the  aiollusca,  have  pulnionic  and 
systemic  blood-vessels.  When  the  animal  separates 
the  oxygen  from  unmixed  atmoapheric  air,  tbe  oi^;an  in 
which  the  proceas  is  performed  la  termed  Img.  When 
the  separation  takes  place  in  atmospheric  sir  united  witb 
water,  the  organ  is  termed  a  gilt. 

The  moliuscous  animali  which  respire  hy  means  of 
lungs  are  few  in  number,  and  form  a  very  natural  tribe, 
which  Cuvier  has  termed  gattrrofiodei  fiubnonet.  In 
them  the  respiratory  organ  is  simple,  coosistiog  of  • 
•ingin  envitjrf  onthe  wiUs  of  whidi  tbe  extroioiuet  of 
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the  pulmonary  aitcry  arc  spread.  This  cavity  is  i)taccd 
koinewhat  iaterailjr,  and  communicaieii  extcntatly  by  an 
aperture  which  the  animal  can  open  or  shut  at  pleasure. 

TliemoUiiKft  wbich  breathe  by  mean*  of  gills,  exhibit 
very  remarkable  (liifitutaces«  in  their  ourober,  structure, 
and  position.  In  some  cases  there  it  a  aiagle  cavity  com- 
municating by  an  aperture  through  whiclt  the  water  en- 
ters. Tiie  walls  of  tills  cavity  exhibit  an  uneven  smfacc, 
disposed  in  ridges,  which  arc  the  gills,  and  oo  which  the 

{>ulmonic  artery  is  expanded.  This  Mructure  exhiUts 
taelf  in  the  Gaateropoda  pectioi-branchia. 

In  many  cases  the  gttla,  though  aeated  lo  a  cavity, 
like  the  former,  and  equally  exposed  to  tlie  contact  of  the 
surrounding  element,  are  two  in  number,  one  on  each 
side,  as  in  the  Ccplialopoda.  In  the  C^onclufcra  iliey  are 
four  in  number,  two  on  each  side,  like  leaves,  and  extend- 
ing the  whulc  length  of  the  body.  In  thsae  tile  vraterb 
•dfltktfid  at  the  pleasure  of  the  animal. 

The  gllla  of  other  molluaea  are  aeated  intentatty,  and 
consist  either  of  arborescent  productions,  or  simple  cu- 
ticular  elongations,  within  whicti  the  pulmonary  artery 
terminates.  In  some  of  tlicsc,  as  the  Pteropoda,  the 
branchial  surface  is  constantly  exposed  to  the  action  of 
the  aurroundiog  water ;  while  in  others,  as  the  Gotten' 
jtMta,  nudlkmdUa%  and  teetibraneJiia,  the  cuticular  es« 
panalona,  which  are  aoalagoua  to  gills,  are  retraetile  at 
the  will  of  the  animal. 

By  means  of  the  characters  furnished  by  lUc  circulat- 
ing and  respiratory  systems,  the  molluscous  animals 
may  be  divided  into  aeveral  distinct  daaaes.  But  aa  we 
shall  employ  theae  charactera  in  the  cooatraeliao  of  the 
different  divttioas  to  be  employed,  it  la  niukeeetiary,  in 
this  place,  to  enter  into  their  details. 

8.  Rcfiroducttve  Sy»(em. — Tlie  animals  now  under  con* 
uderation  present  nearly  all  the  modiiications  of  genera- 
tion which  organized  bodies  exhibit.  They  are  not  in- 
deed known  to  produce  their  young  like  buds,  aa  in  the 
freab*vraterpalypua  (Hydra,)  nor  to  multiply  by  thespon- 
tanesns  division  of  individuals,  as  some  Nereidse  and 
Planariae.  But  the  three  following  modes  of  reproduc- 
tion have  been  detcctcc'. 

In  the  hrst  the  sexes  arc  distinct,  as  in  the  higher 
classes  of  animals.  This  mode  is  exhibited  in  the  Ce- 
phalopoda and  some  Gasteropoda.  In  the  former,  boW" 
ever,  there  it  no  eokm  of  the  sexes  prerioua  to  fecunda- 
tion. Tlic  ct;gs  are  first  excluded  by  the  female,  and 
the  male  afterwards  covers  them  with  the  impref^nating 
fluid,  after  ilic  manner  of  fishes.  In  the  Ciastei upodu, 
with  the  sexes  distinct,  a  union  takes  place  by  which 
the  OMfS  are  fecundated.  After  impregnation,  the  eggs 
are  citSer  excluded  previotta  to  the  young  itsuing  from 
them,  or  retained  in  the  body  of  the  animal  umil  they  are 
hatched. 

It)  the  second  the  sexual  or^auj  ire  distinct,  but  they 
both  occur  in  the  same  individual  ;  licrt,  however,  a 
untoQ  of  two  individuals  is  necessary,  during  which  each 
impNgnaica  and  ia  impregnated.  The  anail  and  alug 
may  be  quoted  aa  cxanmlea. 

In  the  third  mode  or  ^neration,  which  may  be  re- 
i;ardf  d  as  the  most  complete  iicrmaphroditism,  there  is 
neither  a  difference  of  box,  nor  an  obvious  difference  of 
sexual  organs.  All  that  can  be  detected,  is  connected 
with  the  female  parts,  and  no  union  of  individuals  is 
requisita.  TMa  ia  the  mode  of  generation  exhibited  by 
the  Gasteropoda  acuti-branchia  and  cyclo»branchia,bf  the 
whole  of  the  CoDehifeia  and  Tnnicata. 

in  th«  irat  difiikn  of  tbo  6nt  tribe»  the  female  poB« 


sesses  an  ovarium  and  oviduct,  and  the  male  a  testicle, 
vas  delcrens,  seminal  bag,  prostate  gland,  and  penis,  to- 
gether with  some  accessary  organs,  whose  uses  h«ve 
not  been  ascertained.  In  the  second  division  of  the 
.first  tribe,  there  ia  In  the  female  «u  ovariom  oviduct 
and  uterus,  and  in  the  male  n  teaticle,  vaa  defcrmwi  and 
penis. 

Id  the  second  division,  the  female  organs  consist  of  an 
ovarium  oviduct  and  uterus,  and  the  male  of  a  testicle, 
vas  deferens,  pedunculated  vesicle  and  penis.  These 
organs,  all  occurring  in  the  same  individual,  have  th^ 
openings  In  what  ia  termed  the  common  eavHy  «f 
neration,  which  opens  cxternaJly.  The  use  of  the  pe- 
dunculated vesicle  is  not  determined.  In  some  species 
it  is  attached  to  the  male  orgam»in  otiicrato  tho  feimie, 
or  to  the  common  cavity. 

In  the  last  division,  the  ovarium  ia  the  principal 
end  only  organ  of  gcnaratiQa.  In  some  apndea  H  ia  dtf> 
ficult  to  disoever  an  oviduct,  while  In  otheta,  not  only 
tlie  oviduct,  but  its  entemai  temdnation,  nay  be  t<iiHI| 

traced. 

Tlic  organs  of  generation  funilsh  many  important 
characters  for  classihcaiion.  The  external  opeiungs  are 
those  which  are  detected  with  the  greatest  ttclU^,  but 
the  straetttM  of  the  internal  organs  cxhibiu  man  variedl 
and  driserlimnating  marks. 

9.  Peculiar  accritiont. — The  molluscous  animals  are 
considered  as  destitute  of  organs  for  the  production  of 
urine,  hut  they  possess  various  organs  for  the  secretion 
of  peculiar  Quids  or  solids,  some  of  which  are  useful  in 
the  arts. 

The  coloured  fluid,  which  is  secreted  by  the  Cepha- 
lopoda and  some  of  the  aquatic  gasteropoda,  appears  to 
consist  chiefly  of  a  peculiar  mucus  united  to  a  pi^tnent 
whose  properties  have  not  been  sufficiently  investigated. 
The  animals  which  furnish  this  secretion,  eject  it  when 
in  danger  or  irritated,  and  thus  envelope  themarivna  In  » 
dark  cloud,  and  elude  the  pursuit  of  their  fees.  A  wilfcy 
secretion  is  poured  forth  over  the  surfiice  of  the  skin  of 
some  slugs  when  irritated.  Other  coloured  secretions 
may  likewise  be  detected  in  the  motluaca,  tO  wUfllk  We 
shall  afterwards  advert. 

The  threadlike  secredons,  termed  a  (yttiw,  with  which 
aome  molluscous  animals,  especially  among  the  Conchi- 
fera,  fin  themaelvea  to  other  bodies,  appear  to  be  of  an 
albuminous  nature.  A  few  species  in  this  division  have 
the  power  of  secreting  a  luminouf  fluid,  which  phospho- 
resces or  shines  in  the  dark.  Its  iiLiture,  and  the  organs 
in  which  it  is  elaborated,  have  not  been  investigated. 
It  is  probable  that  some  animals,  as  those  which  hsvnibn 
faculty  of  raising  or  lowering  thismaelves  in  the  wntr, 
ha? e  likewise  the  power  of  secreting  air  into  those  organs 
which  contribute  to  ttieir  buoyancy.  The  Janthdoa  Vltl* 
j^aris  may  here  be  quoted  as  an  example. 

Morbid  secretions  likewi«,c  occur  among  the  ariimals 
of  this  division,  chiefly,  however,  among  the  Coochifetn. 
The  most  impertsnt  of  these  are  fiwU* »  much  prinbd 
as  ornaments  of  dress. 

10.  CbndUhn  the  ilAtftnra.— Mollnscous  anlmaTs 
are  divided,  accordinj^  to  tiie  situation  in  which  they 
ceside,  into  three  groups,  which  may  be  termed  terres- 
trial, fluviatile,  and  marine.  Those  that  inhabit  the  land 
belong  exclusively  to  the  Gasteropoda.  Among  theee, 
some  prefer  open  pastures,  others  the  rubbtob  of  old  walla, 
while  not  a  few  reside  in  woods,  or  among  dead  leaves 
and  putrid  plants.   All  the  animate  of  this  group  respire 

'  by  aieans  of  a  pulmonary  cavity. 
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The  fluTiatile  roollusca,  or  such  as  reside  in  fresh  wa- 
lers,  include  not  only  many  Gasteropodous  genera,  but 
liliewise  some  belonging  to  the  Conchifera.  Among 
thcMii  tome  breathe  air  by  means  of  a  pulmoDarjr  CftvUyi 
•nd  conio  to  \he  surface  to  restrtre.  Sacb  tpeciw  fro- 
quent  the  more  ahallow  ponda  and  takei.  Otbera,  re» 
spiring  by  means  of  gUlSi  are  leas  dependent  oo  tbe  abaK 
lowness  of  tlie  water*  and  conaeqacDuy  reiide  in  diffbreat 
depths. 

Tlie  natine noil u sea  include  genera  of  all  the  claaaes. 
Soin«i  aa  tuaiqp  of  the  Cirrbipodai  instead  of  living  id 
llw  water,  prefer  a  situation  where  they  may  only  be 

bathed  occasionally  with  >he  flood  tide.  Others  buriovr 
in  the  sand,  or  adiiere  the  rocks  which  arc  left  dry  by 
the  receding  tide.  These  arc  termed  littoral  species. 
Manyi  however,  which  have  been  denominated  pelagic, 
niida  in  the  deep,  and  are  seldom  obtained  but  by 
dredfbifi  or  when  thrown  aabore  during  storma. 

The  effbct  of  temperature  in  regulaimg  the  distribu- 
tion of  molluscous  animals  has  not  been  invcsiigau  d 
with  any  dci^iee  of  cave  or  success.  Over  the  terrcsti  iui 
and  fluviatile  species  ii  probably  exercises  a  very  power- 
ful control,  greatly  limiting  their  geographical  range. 
Inproof  of  tUs,  it  may  be  stated  that  the  south  of  France 
poteeiaca  aevoal  apectea  not  to  be  lound  io  EogUml, 
while  in  EnjrtaiKl  there  are  a  few  which  have  not  beeti 
dctcri!  I  in  "Scotland.  But  among  ;he  marine  molluscs, 
the  iuducncc  of  climate  is  not  felt  in  the  same  degree. 
Living  in  an  element  whose  bulk  and  motions  guard  it 
equally  from  tbe  extremes  of  beat  or  coldi  these  animals, 
lilie  the  sea-weeda,  have  a  very  extcoiive  latitudinal  and 
loDgitudinal  range.  Thu8»aoaie  tn  conHmntoGreeniand 
and  tbe  Mediterranean,  othera  to  Britain  and  the  West 
Indies.  The  luoilusca  of  the  tropical  seas,  however, 
differ  widely  as  a  whole  from  tho|ie  of  the  temperate  re- 
gions. Some  of  the  forms  appear  to  be  peculiar  to  warm 
regioaa^and  in  general  tbe  intensitj  of  colour  decreaaea 
M  weapproach  the  poles.  But  as  tlieM  have  been  few 
cultivators  of  this  branch  of  acienee»  the  geographical 
distribution  of  the  species  has  been  but  Imperwctly  ex* 
plored.  II  . f  w  parts  of  either  England  or  Scotland 
have  been  surveyed  by  the  eye  of  the  helmootboiogist, 
so  that  many  species  whose  range  is  considered  aa  limit* 
cdf  may  ere  long  bo  found  to  be  extensive. 

tf  the  observations  are  few  and  imperfecit  which 
bare  been  made  on  tbe  influeoco  of  l«mperat«r»  in  re> 
gulating  tbe  physical  distribution  of  molluaca,  we  are 
still  in  greater  ign  i  n  i  with  regard  to  the  power  of 
habit.  Jn  the  fiuriz  rocks,  the  lelics  of  marine  and 
fluviatile  mollusca  are  found  mixed  in  the  same  bed. 
Tliia  circiunataiMe  gave  riae  to  tbe  inquiry,  bow  far  the 
motlnaca  of  freah  water  can  be  habituated  to  aea  water, 
and  vice  vcrta.  In  the  account  of  the  proceedings  of 
the  National  Institute  of  France  for  the  year  181 6,  we 
are  informed  that  M.  Beuchant,  Professor  at  Marseilles, 
has  directed  his  attention  t«  this  sul>ject.  He  found 
tliat  all  these  animals  die  immediately,  if  we  suddenly 
change  their  place  of  ahodej  but  that,  if  we  gradually 
Increase  the  proportion  of  salt  in  the  water  fiir  the  one 
aet,  and  diminish  i'  for-  tIic  olliei'  set,  wc  can,  in  general, 
accustom  them  to  nvcui  a  water  which  is  not  natural  to 
them.  He  found,  however,  some  species  wliich  rtiist'ed 
these  attempts,  and  which  could  rot  bear  any  alteration 
fat  tlu:  qualily  of  the  water  m  whi(  h  they  reside.  Befiire 
much  coniideiice  can  be  placed  io  the  accuracy  of  iheie 
aewilta,  it  would  be  dealtable  that  tbe  eaperimenta  were 
repeated  by  other  obMrvera.  There  aro}  iodeedf  many 


sources  of  error  to  be  guarded  against.  When  we 
change  unin)al;s  from  fresh  to  sail  water,  or  from  salt 
water  to  fresh,  we  must  necessarily  derange  their  mo- 
tions, by  compelling  them  to  reside  in  a  medium  dTat^ 
ferent  degive  of  dennly  from  the  one  which  they  have 
been  accustomed  to  dwell  in,  and  to  which  the  arrange- 
ment of  the  different  parts  of  the  body  is  adapted.  By 
such  a  change  of  place,  it  would  be  difficult  for  those 
which  breathe  air  to  come  to  the  aurlace,  and  descend 
again  in  their  new  situation.  In  those  with  gills,  the  ap- 

Siication  of  a  new  khid  of  fluid  to  the  aorface  of  auch 
elieate  orjgans  would  considerably  tnfloence  the  fanc> 
tionof  respiration.  The  change  of  situation  would  lilie* 
wise  be  accompanied  by  a  corresponding  change  of 
food,  and  corisctjueiiily,  not  merely  the  organs  of  loco- 
motion and  respiration,  but  likewise  those  of  digestion, 
would  suffer  a  derangement  in  their  operations.  We 
linov  that  the  power  of  leering  in  the  animala  of  this 
class  is  very  great,  and  that  they  survive,  tliough  sadly 
mutilated.  Some  of  the  snails  will  live  in  a  ([uiescent 
state  for  years,  without  food,  and  almost  without  air.  Un- 
less, therefore,  the  animals  subjected  to  these  experi- 
ments of  a  change  of  situation  have  been  observed  to 
grow  00  the  food  which  it  spontaneously  yields,  to  ex- 
ecute  thdr  accustomed  motions,  and,  abivve  all,  to  pro- 
pagate their  kmd,  we  shsll  be  disposed  to  eoncliid«i  that 
patient  suffering  has  been  mistiiken  for  health,  and  vlva» 
ciousness  for  the  power  of  accommodation. 

As  cotinected  with  the  physical  distribution  of  mol- 
luscous animals,  we  may  here  offer  a  few  observations 
on  the  revdutiona  which  they  have  experienced.  Prom 
tbe  oldest  secondary  rocks  to  the  newest  alluvial  depo- 
rits,  the  remains  of  the  hard  parts  of  these  ammals  may 
be  observed.  In  the  newer  situations,  these  parts  arc 
less  altered  than  in  the  older  ones,  in  which  ttiey  are 
frequently  changed  into  calcareous  spar,  clay,  flint,  or 

Srrites.  The  forma  exhibited  by  the  remains  in  the 
der  roefca  are  different  Awm  thoae  in  the  newer  onea, 
and  Intimate  that  they  have  belonged  to  races  now  no 
longer  existing  on  the  surface  of  the  globe.  These  re- 
mains do  not  characterize  any  particular  beds  or  for- 
mations, different  beds  often  producing  similar  remains, 
and  similar  beds  containing  dissimilar  fossils,  intimating 
that  the  physical  and  geographical  distributions  of  these 
snimals  in  tbe  earlier  parts  of  the  earth's  exislenee^  were 
regulated  nearly  by  the  same  laws  which  prevail  at  pre- 
sent. But  into  this  interesting  subject  it  is  impossible 
at  present  to  enter. 

The  molluscous  animals  furnish  an  agreeable  repas^ 
to  many  quadrupeds,  birds,  and  fishes.  To  man  they 
yield  a  great  deal  of  palatable  and  notricious  food.  Thoae 
which  inhabit  the  aea  are  held  in  the  Ugheatcstimatieni 
while  the  terreatrial  and  AaviaUle  races  are  generally 
neglected. 

Tiie  manner  of  prcj  jrli  tr  and  preserving  the  hard 
pans  of  the  mollusca,  has  been  already  given  insufficient 
detail  in  the  conclusion  of  our  article  Conohologv,  to 
wliich  we  refer  the  reader.   There  is  only  one  method 
of  preserving  the  aofter  parts-emersion  in  spirits  of 
wine.    Rut  in  the  execution  of  this  plan  some  caution 
is  retjuisiie,  otherwise  the  object  will  appear  a  shrivelled 
shapeless  mass.    Tlie  animal  should  be  permitted  to  die 
•lowly,  that  the  different  parts  may  become  relaxed, 
'  oUierwise  the  examination  of  the  form  of  the  body  at  a 
'  future  period  becomes  impracticable.  A  quantity  of  the 
'  spirits  ought  to  be  injected  into  the  stomach  or  other 
cavities  of  the  bo^r  iniii«diat«ly  after  deaths  to  prevent 
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putrefaction,  as  it  lic-jucniiy  iiappensi  when  the  body  is 
immersed  in  spirifi  wivhout  such  precaution,  that  the 
viscera  become 'opfit  for  ex»nimtioii,  wiiile  Ihe  iniega* 
ments  reimin  tovnif. 

In  the  following  (general  vk-w  nf  the  tlifTerctit  classes 
into  which  nioUuiCtnis  animals  have  been  itivitlctl,  we 
shall  follow  the  arrangcn'.un'.s  ol"  M.  Cvivici,  nnxiiHcd 
by  the  systematical  labours  of  M.  Latnarck.  Trequent 
ivferencc  will  be  made  to  species,  mtlvetof  the  British 
lile«,  to  enable  ilie  curiout  reader  to  oompreliciMl  the  re- 
cent improvements  wtnch  hive  been  cllltcwd  in  this 
bnmchof  netuml  bittoty. 

1.  CLASS.— CKptrALOroDA. 

The  animals  which  are  included  in  this  class,  are  fs- 
miliarly  known  by  the  name  of  CuttlcFUk.  They  it- 
tracted  the  notice  of  the  ancients  by  their  curious  mrms 
and  n).iiincr>.,  and  aj^pcar  to  have  been  OMIOined  by 
Aristotle  with  tninuiu  attention. 

The  cephalopoda,  in  reference  to  their  external  ap> 
pearance,  may  be  regarded  as  consisting  of  two  parts. 
The  tunic  or  flaci  which  contains  the  viscera,  and  the 
liead  surrounded  by  the  tentacula.  The  aac  is  in  sonte 
species  in  the  form  of  a  purse,  destitute  of  any  appen- 
dages, while  in  others  ii  cxliibiis  fin  like  cNpjiisions, 
It  varies  considerably  in  its  cuiiitistcricc,  asul  in  !>oinc  it  is 
Strengthened  on  the  back  internally  by  corneous  ribs  or 
testaceous  plates,  in  othera  protected  extemaily  by  spiral 
shells.  In  some  species  it  is  connected  with  the  head 
by  an  intervening  space,  which  may  be  rcgrarded  as  « 
neck,  but  in  others  the  tunic  and  head  are  continuous 
behind.  In  all}  it  exhibits  titer  death  great  changes  of 
colour. 

On  the  sumntit  of  the  head  there  is  a  flattened  disk, 
in  the  centre  of  which  is  seated  the  mouth.  Round  the 
margin  ofthls  oral  disk,  which  is  strengthened  by  a  band 

of  muscular  flfn  t^,  are  placed  the  nrms  or  tentacula. 
Beyond  this  cii  clc  1. 1  arms,  in  some  s])ccicb,  tlicrc  are 
litn.Uc;!  (wo  or.Ljan?.  ' ',r{;cr  in  tlu  ir  (linicn'5ioiis  than  ihe 
arms,  which  may  be  denominated  feet,  iioih  (he  arms 
and  feet  are  covered  on  their  central  aspect  with  nu- 
marooa  snckenb  bf  which  they  are  enabled  to  attach 
themselves  to  Cerent  bodies,  and  to  seite  their  prey, 
gnd  in  their  axis  both  a  nerve  and  artery  may  ht-  obst  rv- 
Cd.  These  arms  and  fret  i  re  cap:il)le  of  bciii,;  ni(>VL<l, 
at  the  will  ol  the  aii;;iial,  in  ever)  direction,  aiu!  at  e  ilic 
organs  by  which  progressive  motion  is  performed.  In 
the  space  between  the  head  and  tunic  in  front,  llii:i  c 
an  opening  w/umtt  with  a  projecting  aperture.  This 
funnel  opens  into  the  cavity  of  the  aac,  am  serves  to  con- 
vcy  wntcrio  the  gi11%  and  to  Carry  o(P  the  different  ex- 
creted matters. 
The  brain  in  the  cephalopoda  is  contained  in  an  irre^ 

Sular  hollow  ring  in  ibc  cartilaginous  border  of  the  oral 
Isk.  This  cartilage  is  thickest  on  the  dorsal  aspecti 
and  contains  the  mrts  which  have  been  denominated  ce- 
rebrum and  cerebellum,  the  remaining  part  of  the  canal 
hciiii,'  occupied  wiih  tlic  coll  ir,  Ahich  surroun<ls  the 
esophagus.  The  nerves,  which  proceed  directly  from 
the  bnin  to  the  parts  which  they  arc  destined  to  influ* 
eneet  are  few  in  number.  From  the  cerebrum  issue  a 
few  small  nerves,  which  go  to  the  mouth,  and  the  base 
of  the  feet — others  which  go  to  form  ganglia  at  the 
mouth,  and  others  for  supplying  the  feet.  The  ci  re- 
belluin,  besides  furnish  iti^  tl'.r  ctillar  wluL"  h  encircles  tlic 
gullet,  contributes  to  the  formation  of  the  large  ganglia 


which  supply  the  arms^ — the  optic  and  auditoiy  acrresM. 
those  for  the  funnel,  the  tunic,  and  the  viscera.  Prom 
the  sise  of  the  animals,  the  ganglia  of  the  nerves  are 
▼etry  distinctly  displayed.   The  anastomosing  branches 

ofthe  nerves  of  tlu-  .n  ms  arc  iik(:wi-,c  Cf5ti<^i)ii: uuii-.,  I'.ach 
nerve  ;ii  the  base  of  each  foul  seiu'is  w.'.  tw  i  filuiniJiits, 
one  If)  the  nerve  ofthe  fout  on  tatli  sulc  In  ;>jis  niiinner 
a  chain  of  nerves  is  formed  round  the  base  of  the  fcetf 
probably  calculated  to  ebable  them  to  act  more  readily 
in  concert. 

From  the  abundant  distribution  of  nerves  to  the  dif- 
ferent it  apjicars  probable  tliLit  the  >it;nsc  of  touch 
exists  ilia  lolciably  perfect  manner.  1  here  is  no  proof 
of  I  he  development  of  organs  for  the  display  of  the  senses 
of  smell  and  taste. 

The  cephalopoda  arc  furnished  with  tAvo  eyes,  one  on 
each  sido  of  the  head.  The  external  membrane  on  the 
inner  side,  which  may  be  compared  to  the  trtrraika,  d'lf- 
ftrs  ir,  many  particulars  fiom  the  (i  v,  .1:;^  ijf  tl.c  ^amc 
name  in  the  eyes  of  the  veiteuiai  4>iiaiti.ii».  While  it 
surrounds  the  contents  of  the  eye  from  the  entruncc  of 
the  optic  nerve  to  the  pupil,  it  ia  greatly  separated  fraru 
the  choroides.  Immediately  withra  its  cavity,  there  is  s 
bag  with  a  peculiar  membraneous  cohering,  which  con- 
tains numerous  glandular  bodies,  similar  to  the  mill  of 
fishe  s,  T)y  wi.ich  t!ie  i)  e  biipiiui  ted,  and  whicJi  jiro- 
bahly  ac\  m  bccrcling  organs,  (although  M.  Cuvicr  could 
not  detect  any  excretory  canals,)  and  likewise  an  expao« 
aion  or  ganglion  ofthe  optic  nerve.  The  concave  or  an* 
terior  surface  embraces  the  ehoreide:  This  membrane^ 
alter  embracing  Ihe  vitreous  humour,  forms  a  zone  or 
diajjhragm,  wbTcb  may  be  compared  to  the  ciliary  pro- 
cesses, with  an  aperture  in  the  centre  for  the  reception 
of  the  crystalline  lens.  The  circular  margin  of  this 
aperture  is  lodged  in,  and  intimately  united  with  a  cir- 
cular groove,  by  which  the  lens  is  divided  into  two  un- 
equal hemispherest  Its  central  surface  Is  coated,  as  in 
the  higher  classes  of  animals,  with  tho  cohinrcd  mucous 
pigment,  which  has  been  denominated  i-igmentum  ni- 
t;Tum.  I II  the  ceplialopodai  bowevert  it  isof a  purpliah- 
red  colour. 

The  optic  nerve,  after  entering  the  sclerotica,  ex- 
pands into  a  large  ganglion,  from  the  peripheral  aur&ce 
of  which  issue  numerous  nervous  filaroenta.  These 

Itictcc  the  chordli^i's  by  as  niany  b.olcb,  niid  to  form  by 
tluir  iLuniiJii  ilie  reiina.  Tikii>  important  membrane  ex- 
tei:(S  to  tlie  cili  iry  /.one,  and  like  it  appCSrS  tO  ttllite  it- 
self «itli  the  f;ruovc  oi  the  leos. 

The  vitreous  humour  is  cootaiaeil  In  a  peculiar  veai- 
cle,  havingthe  lens  seated  in  a  cohcavily  on  its  external 
surface.  The  lens  dSvideseasily  into  two  parts,  the  line 
of  separation  being  the  groove  whii  h  i  ci  tivt-s  li.e  i  ili^ry 
ligament.  Kach  portion  consists  ol  a  number  ol  con- 
centric layers  of  variable  thickness,  composed  of  radiated 
fibres,  becoming  less  and  less  distinct  towards  the  cen- 
tre, near  which  the  laminated  and  radiated  appearances 
cease  to  be  perceptible.  An  imperfect  repicsentation  of 
this  Structure  is  given  by  Sir  Home,  probably  from 
prcpatations  by  Mr.  John  Hunter,  in  the  T\ram»- 
vol.  Ixxxiv.  tab.  5.  p.  26. 

The  conjunctiva  su])plies  the  |>lace  of  a  coroeat  tttft 
covers  directly  the  crystalline  lens,  as  there  is  no  aqite> 
o«s  humour.  This  membrane  in  some  is  continuous 
wl:(i  the  skin,  but  in  others  there  .■'.rc  impcrfi-ct  cyc-!ids, 
lorisicd  hy  its  duplicatute,  preMous  in  pissiiip  over  liie 
U  ns.  The  skill,  at  tlic  djiciilng  of  tliu  p  qii;,  liji  nicd  by 
the  sclerotica)  in  the  absence  of  an  uvea  atid  iria^  im 
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ttrengthened  hj  a  roembinQe  whicU  appears  to  be  mus- 
cular, and  probablj  assiatoln  thecontneUoo  or  tolRrgc- 
ment  of  the  apcnuFe. 
Th«  anlnuin  of  the  cephalodout  cUn,  besides  caotun« 

in^  complicated  eyes,  are  likewise  furnished  with  ears. 
These  are  situaied  in  (he  annular  cartilage  which  sup> 
ports  the  arms.  In  this  cartilage  thtre  arc  two  cavi- 
ties. In  each  of  these  there  is  a  bag  filled  with  a  gela- 
tinous tnnsparent  flaidi  and  caottMag  a  calcareous 
subsisncci  differiog  in  its  oomlsteiioe^  according  to  the 
species,  from  the'  bckaetien  of  starch  to  the  haraoessof 
hone. 

The  auditory  nerve  penetrates  the  walls  of  tins  laby- 
rinth, and  r  jii.ifus  on  the  membranous  bag  which  it 
coniaios.  There  is  no  external  openingi  oor  any  ap- 
parent alteration  in  the  tbickneaa  of  the  Inveaili^K  in* 


The  digestive  sTstem  of  the  Cephalopoda  enhibits 

several  appearance-  b,  ■which  it  may  be  diiitingni'^S-.f  '! 
The  arms  wliich  suir;^uiid  the  mouth,  seize  the  auuiitils 
■which  are  to  bcrvc  as  food,  and  bring  them  to  the 
mouth.  The  mouth  is  situated  in  the  centre  of  the 
disk,  round  which  the  tentacuia  arc  arranged.  It  is 
aorroundcd  with  a  slight  fold  of  the  aiun,  which  maj 
be  compared  to  lips,  and  ivhicb  is  raw^h  on  tlie  central 
aspect.  Within  these  are  the  two  mandibles,  of  a  deep 
brown  colour,  hard  horny  consistence,  and  in  form  rc- 
»embling  the  beaks  of  a  parrot.  Where  free,  ihcy  arc 
conico-tubular,  but  wh«re  covercdi  ihey  are  open  at  the 
central  side.  The  under  bmUt,  unlilte  the  same  organ  in 
bifds,  is  the  largest,  the  snoat  crooked,  and  embraces 
the  upper,  or  tlie  ooeon  the  dorsal  margin  of  the  mouth. 
These  jaws  are  merely  able  to  open  and  sliut,  as  they 
possess  no  lateral  motion.  They  are  supported  by  liie 
mtibcuhsr  bed  of  the  mouth,  which  serves  as  a  mould  to 
fill  the  cavity  towards  the  point.  The  tongue  is  situated 
between  the  beaks,  and  is  armed  with  reflected  tcctb. 
These  teethf  in  consequence  of  the  undulatorj  motion  of 
the  aobalance  of  tlie  tongue,  expedite  the  progress  of  the 
food  into  the  gullet. 

The  salivary  glands  arc  four  in  nun>her  ;  the  first 
pair,  seaieil  on  each  side  the  muscular  bed  of  the 
mouth,  are  each  divided  into  numerous  lobes,  whose 
excretory  ducts  pour  their  fluid  into  the  beginning  of 
the  gullet.  The  second  pair,  aeated  iower  down  and 
below  the  eyes,  are  not  an  aBueb  ditidod,  and  aaod  out 
each  a  canal.  These  onit^  and  pourtlieir  eootsiktaimo 
the  month. 

The  gullet  is  furnished  with  a  lateral  expansion,  not 
oulike  the  crop  of  gallinaceous  birds.  The  stomach  ia 
moacular,  liiie  the  giazard  of  fowls,  and  the  collcle  b 
thick,  and  separates  easily  from  the  other  membranes. 
At  the  pyloric  opening  of  the  stomach,  there  is  another 
aperture  equally  large,  which  leads  into  the  tfiirnl  tto- 
mach,  or  czcum,  as  it  has  been  improperly  termed  by 
aome  anatomists.  It  may  with  greater  propriety  be 
denominated  the  duodeoam*  aa  it  performs  some  of 
the  officea  of  that  part  of  the  gtit  in  the  Mt^her  orders 
of  animals.  This  stomach  is  conical,  closed  at  the  dis- 
tal extremity,  and  performs  about  a  turn  and  a  half, 
like  a  spiral  shell.  Its  inner  surface  is  covered  with  a 
ridge,  which  travoraea  it  in  a  closely  spiral  dirccuon. 
The  bile  (lows  into  it  near  the  apex,  and  towards 
iu  base,  glandular  orifices  pouring  out  a  thick  yellow 
Atdd  may  be  obaemd.  The  intestine,  after  leaving 
the  pyloris,  in  some  specic-i  m-k; ;  one  or  two  turns,  in 
others  it  proceeds  directly  to  the  anus.    This  openioK 
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is  s«atcd  al  the  b<i:>e  of  the  funnel,  on  posterior  or 
dorsal  side. 

The  Uv<r  it  of  considerable  size,  of  ao  orange-jrellow 
colottr,  and  of  a  soft  and  spongy  texture.  It  gives  rise 
to  two  hepatic  ducts,  which  proceed  to  the  extre- 
mity  of  the  spiral  stomach,  wbem  they  empty  the 
orange-colonred  bile  which  they  contain  by  a  conuBon 
orifice. 

The  organs  of  circulation  consist  merely  of  veins  and 
arteries,  which  we  distinguish  into  pulmoolc  and  aya- 
temic  The  veins,  which  have  their  origin  in  the  feet, 

mouth,  and  annular  cartilage,  coalesce,  and  form  two 
branches,  which  afterwards  unite  into  a  common  trunk. 
This  vessel,  after  descending  through  part  of  the  vis- 
cera iiuu  the  abdomen,  divides  into  two  branches,  each 
of  which  may  be  considered  as  a  vrna  MMi,  OOBTeying- 
the  blood  to  the  lateral  hearts.  Each  vena  cava,  at  it* 
origio,  is  joined  by  an  equally  large  vessel,  which  emp- 
ttfs  iis  contents  in  a  direction  nearly  at  li.^ht  angles 
With  the  former.  These  veins  arise  in  liie  stomach, 
intestines,  liver,  and  organs  of  generation.  The  vena 
cava  receives  a  secoiid  Urge  vessel,  nearly  in  the  same 
direction  as  the  first,  which  has  its  origin  in  the  tunic 
and  tbaanpports  of  the  branchis.  From  the  aiae  of 
the  vena  cava.  In  consequence  of  the  union  of  these 
two  branches,  and  the  appca',it;rc  ';f  mii^rular  rirli^e!* 
on  its  inner  surface,  it  has  been  Luuij..aieu  uy  aonie  to  an 
auricle. 

On  each  side,  in  the  common  cavity  of  the  tunic, 
and  near  the  giltsi  an  aperture  may  be  observed,  the 
entrancn  to  a  Mg  or  cavitjr.  £acb  cavity  is  traversed 
by  the  vena  cava  of  that  aide,  and  in  its  passage  exhi« 

bits  a  curious  confirmation.  The  surface  of  the  vein 
is  covered  with  spongy  glandular  bodies  of  different 
shapes.  These,  upon  being  pressed,  pour  out  a;i 
opake  yellow  mucous  Ouid.  Within,  these  glands 
communicate  by  means  of  very  wide  ducts  with  the 
cavity  of  the  vein.  Indeed,  when  air  ia  blown  into  the 
vein,  it  readily  passes  through  the  glands  Into  the  bag, 

ari  l  fV:>m  thence  into  the  cavity  of  the  tunic;  and  when 
ttii  i»  blown  into  the  bag,  it  likewise  penetrates  the 
giatid,  and  passes  through  into  the  veins.  The  arteries 
with  which  these  glands  are  furnished  are  comparalivelj 
minute. 

It  appears  probable  that  these  glands  separata  some 
principle  from  the  blood,  and  that  tbia  is  conveyed 

away  by  the  ejection  of  the  water  from  these  venous 
bags  into  the  common  cavity.  Were  it  practicable  to 
analyse  the  yellow  mucus  which  these  glands  contain, 
some  light  might  be  thrown  on  tliis  subject.  Indeed,  it 
appears  not  improbable  that  thia  arrangement  ia  ando- 
gous  in  its  functions  to  the  urinaty  system  in  the  most 
perfect  clssses. 

Each  vena  cava  enters  its  corresponding  lateral  heart 
or  ventricle,  iltruugh  an  intervening  valve.  Each  late- 
ral heart  is  situated  at  the  base  of  each  gill,  is  pesr* 
shsped,  blaciL,  moderately  thiclt,  with  numerous  pita 
on  ita  inner  suriaee.  Its  nsrrow  end  terminates  wlthont 
any  valvular  structure  in  the  pulmonary  artery.  In  the 
gctius  octopus,  the  lateral  hearis  are  naked;  but  in  the 
generalolegi)  ami  sepi.T,  there  is  siispeuded  from  each,  by 
a  slender  footstalk,  a  spongy  rouivd  body,  which  is  con- 
cave beneath.  The  footstalk  consists  of  fibres,  which 
are  attached  to  the  surface  of  the  heart,  but  there  ia  no 
Comfflunlcation  by  ducts  or  vessels.  The  use  of  this 
orgnn  is  unknown. 

The  animals  of  this  class  cootinually  reside  in  ttie 
4  P 
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vatcr,  and  respire  by  means  of  gills  oi  branchix. 
These  are  double,  one  on  each  side,  corresponding  with 
th«  Ittersl  pulmonic  ventricles.  Each  gill  i«  connected 
•t  its  opposite  sides  to  the  tunict  bf  mna»  of  flesbjr 
liNmetito^s  bsnds.  Between  these,  the  doable  iesves 
of  the  gills  arc  arranged  in  an  alternate  serie*  Fach 
leaf  Ih  supported  by  a  footstalk  from  the  band,  and  is 
subdivided  iiitu  smallerleavM,  10  expose  «  gresier  svr- 
face  to  the  water. 

The  pulmomrjp  srtery  passes  along  this  bsnd,  sends 
k  branch  into  esch  iboiMslk»  wbtcl^  peoMnting  the 
substance  of  the  gills,  convefs  the  bleed  to  hs  dilrerent 
divisions. 

The  systemic  veins  depart  from  the  gills  at  ihc  op- 
posite cxtrtinity.  Tlicsc  unite  at  the  inferior  band, 
and  from  cacli  i^ill  a  vessel  proceeds  to  the  single  cen- 
tral  or  s)  stcmiu  heart  or  ventricle.  In  some  of  the  sni* 
wsls  of  this  cisss  the  systemic  veios  «re  somewbst  en- 
larged,  and  Msome  the  sppesnnee  of  sarietes.  The 
two  pulmonary,  or  rather  tlie  systemic  reins,  enter  the 
hcan  at  the  upposiic  side,  each  at  the  termination  beinjj 
furnished  with  a  valvular  organization. 

The  systemic  heart  white  and  fleshy,  and  differs 
•econ!in(,'  to  the  genera  in  its  form,  being  in  the  Uc- 
tiqjus  scmicirculsr,  but  in  tbe  Loligo  and  Sepia  lobed. 
Be«des  giving  rise  to  s  lar^e  aorta,  or  principal  arte- 
ry, t.M)  smaULr  c:ies  likewise  proceed  from  iis  caviiy. 
These  arteries  arc  furniihed  at  their  entrance  with 
Talvci. 

The  sexes  in  the  Cephalopoda  are  distinct,  the  male 
and  female  organs  being  foiind  on  different  individuals. 
There  is  not,  however,  any  exteinal  mark  by  which 
tkey  may  be  distinguished.  M.  Ctt^er  fennd  that  the 
males  rjf  tiic  Octopus  were  seatveir  a  fifth  part  so  nu- 
merous as  the  icmales. 

The  male  organs  of  generation  consist  of  the  follow- 
ing parts.  .  The  tetiicle  is  a  large  white  elsndulsr  purse, 
containing  numerous  fringed  filaments,  from  which  the 
seminal  fluid  is  secreted.  This  fluid  passes  otit  of  the 
testicle,  by  a  valvular  opening,  into  the  va$  deferent. 
This  canal  is  slender,  aiul  j^reatly  twisted  in  its  course, 
and  opens  into  a  cavity  which  has  been  compared  to 
the  seminal  veticle.  The  walls  of  this  last  cavity  are 
strong  Slid  muscular,  end  disposed  in  ridges.  Near 
tbe  opening  at  the  distal  extremity  of  this  ssC}  Is  an 
aperture,  leading  into  an  oblong  glandular  body,  re- 
garded as  exercising  the  functions  of  a  firoitate  gland. 
neyi.nd  this  lies  a  muscular  sac,  divided  at  the  top, 
where  it  opens  hy  two  ducts,  but  connected  at  the  bate. 
In  this  sac  arc  numerous  white  thread-like  bodies,  ter- 
minated by  a  filsmenti  but  unconnected  with  the  sac. 
In  the  interior  they  consist  of  a  apiral  hodf,  eonaeeted  at 
each  extremity  with  a  glandular  substance,  When  these 
Lcdies  are  put  into  water,  they  twist  themselves  in  vari- 
ous dircxtiotiS,  and  throw  out  at  one  of  their  extremities 
an  opaque  fluid.  These  motions  are  not  excited  by 
placing  them  in  oil  or  spirit  of  wine,  but  they  may  be 
exhibiird  by  immersing  in  vater  thoae  which  have  been 
kept  for  years  in  spirits. 

These  bodies,  first  observed  by  Swanimerdam,  and 
afterwards  by  Necdhani,  have  been  regarded  hy  some 
as  (je^lOI)slralil)^,'  the  truth  uf  the  vciinicular  theory 
of  generation  ;  by  others,  they  have  been  considered 
as  analogous  to  the  pollen  of  plants— that  their  tunic  is 
in  part  soluble  in  water,  and  when  they  are  thrown  into 
that  fiuid,  tlicy  speedily  burst,  and  spread  their  impreg- 
nating contents  ever  the  eggs  of  tk«  female.  Although 


this  last  conjecture  is  plausible,  and  countenanced  by  tbe 
circumstance  that  these  vermicular  bodies  are  only  found 
at  the  season  of  reproduction,  the  subject  is  still  involrw 
ed  in  obacurity.  Are  these  bodies  prodoced  in  the  tea- 
tiele,  and  only  brought  to  this  hag  when  nearly  ready  for 
cxclusioti ;  or,  if  the  product  cf  the  bag  itacl^  bj  what 
meant  arc  they  nourished  ? 

The  male  or^';  ijs  n  rminatc  in  a  cylindrical  fleshy  body 
termed  the  penis.  This  is  hollow  within,  and  ribbed 
with  muscular  bands.  Near  its  baaa  H  receives  one  of 
the  ducts  of  the  vermicular  iaCfCOOtiaooaa  with  the  one 
from  the  prostate  gland,  formiiag  its  canal,  and  toward 
the  apex  the  other  dur;.  It  [ir'ijrTt^i  hi  it  i  <^hort  waf 
into  the  cavity  of  the  gieat  bag,  luto  which  it  empitiaa 
its  contents.  These  pass  out  ni the  body  at  the  funnel- 
form  opening  in  the  throat. 

The  female  organs  of  generation  consist  of  an  ovarium 
and  oriducu  The  ovarium  is  a  glandular  aac,  to  which 
the  ova  are  attached  by  Ibotstaiks.  The  opening  by 
which  they  issue  from  the  ovarium  is  wide,  and  the  ovi- 
duct (in  the  Ociopurs  vulgaris  and  Loligo  sagiitata.)  after 
continuing  a  short  way  simple,  divides  iiUo  two  branches, 
each  having  its  external  aperture  near  the  anus.  The 
oviducts  are  famished  within  with  muscular  bands,  and 
a  mnemu  lining  and  encircled  with  a  large  glandular 
some,  destined,  probably,  to  secrete  the  integuments  of 
the  ej^gs.  In  the  Loligo  vulgaris,  and  tbe  Sepia,  ibe 
oviduct  continues  single.  Besides  these  organs,  the 
Loligo  vulj^aris  and  sagittata,  and  the  Sepia,  have  two 
large  oval  glandular  bodies,  divided  by  tranaverse  par* 
titions,  with  their  excrctoi^  docta  (ermlnuing  at  dw 
anni,  whose  use  is  unknown. 

The  eggs,  whose  peculiar  form  has  been  already  no- 
ticed, pass  out  of  the  funnel,  after  which  they  are  sup- 
posed to  be  impregnated  by  the  male,  according  to  the 
manner  of  fishes. 

The  inky  JIuid  now  remains  to  be  coQsideredt  as 
the  most  remarkable  of  the  peculiar  aoereliona  of  thia 
tribe  of  animals.  The  organ  in  which  this  fluid  is  se- 
creted is  spongy  and  glandular.  In  some  species  it  la 
contained  in  a  recess  of  the  livi  \rhirii  has  given  rise 
to  the  opinion  that  the  coloured  fluid  which  it  secrete4 
was  bile.  In  other  species,  however,  this  gland  is  dc- 
uched  from  the  liver,  and  either  aitnated  in  from  or 
beneath  that  organ.  Tbe  excretory  canal  of  this  inland 
opena  in  tbe  rectum,  so  that  the  fluid  cscapc-i  'hmnr-h 
the  fuimel.  It  mixes  readily  with  water,  and  un|»rts 
to  it  its  own  peculiar  colour.  VVlien  dried,  it  is  used 
as  a  pigment,  and  it  considered  as  the  basis  oi  Cbioa 
ink. 

The  Cephalopoda  are  all  inhabitauta  of  the  aca. 
They  are  widely  dbttlbuted,  occurring  in  the  arctic  as 

well  at  the  equatorial  seas.  In  the  latter,  however,  they 
grow  to  the  largest  size.  It  is  reported,  that  in  the  In- 
dian Seas,  boats  have  beet)  sunk  by  these  animals  ufBx- 
ing  to  them  their  long  arms,  and  that  they  are  dreaded 
by  divers. 

In  the  clastification  of  the  animala  of  this  claast  many 
dilBeoltles  present  themselves,  in  consequetvce  of  the 

imperfect  descriptions  of  their  cutcrnal  characters^ 
given  by  naturalists.  In  the  following  {general  view  we 
shall  eiitleavour  to  distribute  them  into  natural  groups 
and  genera,  without  attempting  an  coumeraiioii  of  all  Uie 
species.  Sue h  on ly  as  are  inbabltaMaof  the Btitialk  seas 
shall  he  particularly  enumerated. 

The  Cephalopoda  appear  to  coMtUiiM  two  great 
Aviainoai  distinguiahad    the  eqiport  wUeh  ia  nflbnlcd 
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to  the  tbdoodMl  nc  In  the  finti  ivliich  any  Im 
termed  9€jltK«9,  tiM  MC  i»  »tratgtb«wd  by  bonqroT  iM- 
taceous  procesMS,  qnlra*  where  the  habit*  of  the  animal 

renders  su  ih  | n  uteclion  unnecessary.  Ti  e  second  ilivi- 
aioOi  whitii  may  be  lernied  .Vauiuuci-u,  coniprL-licn<l!s 
those  animals  i"urni^^lC(i  with  a  muhilocular  shell.  Ttiese 
two  divisioDS  constilutcd  in  the  Ltunxan  system  the  two 
genera,  Sefdn  mA  Ntutllna. 

1.  SmriAOBA.  Although  the  Munwli  ol  ihia  diviiioB 
agree  in  many  external  and  internal  character*,  there 
are,  howcrcr,  ronsiclerablc  difTcrcncLs  of  structure  to 
warrant  their  sulxSivision  into  two  orders.  In  the  6r»t 
order  will  be  included  sucli  as  urc  furnished  with  only 
eight  arms,  and  whose  sac  ia  de&litule  of  fio^likc  ex- 
punionBi  and  either  sirople>  or  atrengtbened  behind  in 
the  interior  by  two  abort  eorneoua  procemaa.  The 
bead  is  united  to  the  sac  behind,  without  the  interTen- 
tionofa  neck.  Tlic  suckers  have  soft  margins.  The 
second  will  coiopreheiid  those  which  are  furnished  with 
eight  arms  and  two  feet,  whose  sac  is  furnished  with 
filhlike  expensioos,  and  strengthened  internally  by  cor- 
neous or  tcatococus  ribs  or  plates.  The  head  ta  divided 
from  the  s^c  on  all  sidei  bj  •  ncck.  The  suckers  have 
a  corneou:3  margin. 

The  fir>t  order  might  admit  of  some  subordinate 
divisions,  founded  on  differences  in  the  habits  of  the 
animals.  It  will  suffice  that  we  notice  merely  the  ge- 
nera. These  are  three  in  nuniberi  Octopust  Elcdoos, 
«Dd  Oeytboe. 

1.  Octofiu:  This  genus,  so  named  by  Lamarck,  is 
the  Polypus  of  Aristotle.  All  the  arms  are  of  equal 
size,  and  the  suckers  with  which  they  are  furnished  are 
sessile,  and  arranged  in  a  double  row  on  their  central 
aspect.  The  ovidnet  is  douUe,  aod  the  mar^  of  the 
ana*  b  aimple. 

There  are  several  spedca belonging  to  this  genus; 
but  the  one  with  which  naturalists  liavc  heen  lonpjcst 
actiuaintedis  the  Sepia  octopodiaof  Linnxus,  or  Octo/iui 
tu^/i^am,  of  modern  arrangements.  There  is  a  figure  of 
it  in  Pennant's  British  Zoology,  vol.  iv.  p.  S3,  Nu.  44. 
Tab.  xxviii.  The  body  is  short,  and  rounded  at  the 
tail.  The  arma  are  nearly  atx  times  the  lei^b  of  the 
body,  and  funnilied  with  about  two  hondred  and  forty 
suckers.  This  species  inhaUts  the  British  ssas,  and  has 
been  termed  Poor  Cuttle,  Pour-contrel,  and  Preke.  It 
was  first  recorded  as  a  native  by  Merrai  in  his  Pinare,  p. 
191.  It  is  occasionally  dredged  up  from  the  oyster-beds 
in  the  Frith  of  Forth.  Baker  describes  a  species  anaio-' 
gons  to  this  in  the  JPAUotoiMeal  Trmtaetloat  for  the 
year  If  Sir,  p.  Ttf^  Talk  xzix. 

C.  Eledona.  This  genu*  was  known  to  Aristotle.  It 
agrees  with  the  preceding  genus  in  having  all  the  arms 
similar,  but  it  is  distinguished  by  aacil  aim  having  only 
a  uogle  row  of  suckers. 

Lnnarck  has  figured  and  described  two  species  of 
thisgmus  in  the  Afraa.  de  la  S«c>  d'J&^.  Mki.  One  of 
these,  a  native  of  the  MediterrsnesiH  is  remarlcahle  for 
givinir  out  an  odour  like  musk. 

3.  Ocyi/ioe.  In  this  genus,  so  named  by  ISI.  liali- 
ncsque,  there  are  two  of  the  arms  furnished  at  their 
inner  extremities  with  membranaceous  ex{>at)3>iui»».  The 
suckers,  which  are  in  a  double  row,  are  supported  on 
short  footitaiks.  Dr.  Leach  observed  <•  four  oblong 
spots  on  the  inideof  the  tobe,  resembling  aorlaceB  for 

the  secretion  of  mucus;  two  inferior  and  lateral,  and 
two  siiperior,  larger,  and  meeting  anteriorly.  On  the 
rim  of  the  sac»  unmcdiatf  ly  above  the  brsneluwy  on 


•Bcli  Mtt  is  a  small)  short)  fleihy  tubercle,  which  fits 
into  an  excavation  on  tlia  oppoaUe  aide  of  the  mc 
This  character,  which,  with  alight  medificationSi  is  com- 
mon to  this  genus,  to  Lo1i:;o  .md  Sepia,  does  not  Cxitt 

in  the  Polypus."    Phil.  7r.  vol.  cvii.  p.  395. 

The  aiittnals  of  this  gi m  s  ci  l  :Lir  a  long  time  con- 
sidered as  the  Ciibricators  ol  the  bhcll  termed  ^rgonauia, 
or  the  Paper  Nautilus,  never  having  been  found  in  any 
other  conidiiion  than  occupying  the  cavity  of  that  sbelJ. 
The  clustered  eggs  (which  they  have  in  common  with 
the  other  cepIial(j|)oil.i,j  have  likewise  been  found  in  the 
cavity  at  the  top  of  the  spire,  the  feinale  occupying  the 
mouth.  They  are  capubic  of  railing  themsclvcsi  to  the 
surface,  and  of  floating  and  moving  there  by  meaits  of 
their  winged  feelers,  aided  probably  by  secreted  air  in 
their  body.  Upon  the  approach  of  danger  they  ainiL  ra- 
pidly to  the  bottom. 

Although  this  animal  lias  never  been  found  but  in  llic 
cavity  of  tlic  siiell  of  an  Argonaula,  iheie  are  variuus 
circumstances  winch  confirm  us  in  the  belief,  that  it  is 
not  the  fabricator  of  (be  shetl,  but,  like  the  Hermit  crab, 
occupies  the  deserted  dwelling  of  another  animal,  which 
has  not  as  yet  faUeo  under  the  observation  of  naturalists. 
The  body  of  the  anlnut  does  not  conform  in  shape  to  the 
cavity  of  the  shell,  nor  (o  all  its  irregularities  of  surface. 
Thcie  is  no  muscular  or  ligamentous  attachment  be- 
tween the  animal  and  the  shell,  so  that  it  is  able  to  leave 
the  shell  at  pleasure,  as  it  was  observed  to  do  by  the  late 
Mr.  Cranch,  zoologist  to  the  Congo  expedition.  The 
reader  who  is  desirotis  of  farther  information  on  this 
subject,  may  consult  Dr.  Leach's  Observation»  on  the 
Genut  Ortjihb'e  of  Raftncsque  ;  arid  Sir  K.  II  -nie  on  the 
Dutinguinhinir  charactert  between  the  ovaqf  the  Se/iia 
and  ihunt  of  t/ie  vcrmc*  tetlacea  that  live  in  mater;  in 
the  thUotofihkal  lYantaetiotu  /w  the  year  1B17)  art. 
sxiL  xxiii. ;  and  «  paper  by  Mr.  Say  On  the  Grant  Ocy- 
t»8e  in  the  PhU.  Trant.  1819,  art  vil. 

The  genera  which  belong  to  the  second  order  are  only 
two  in  number,  viz-  Sepia  and  Loligo.  In  both,' the 
suckers  on  tlie  arms  arc  pedunculated,  and  their  margin 
sirengthchcd  by  a  corneous  ring  furnished  with  teothj 
and  the  margin  of  the  anus  is  surrounded  with  appen* 
dages  or  tcntacota.  The  two  feet  with  which  the  animals 
of  this  order  are  furnished  are  nearly  similar  in  their 
structure  to  the  arms,  but  considerably  larger  in  their 
dimensions.  They  take  their  rise  on  the  ventral  sido.of 
the  mouth, between  tiiatorgiii)  and  the  funnel.  ^  ,  .. 

4.  Sepia.  In  this  restricted  genus  the  sac  is  furiUal^ 
on  each  aide  throughout  its  whole  length  with  a  narrow 
fin,  and  strengthened  on  the  bach  by  a  complicated  cal- 
careous plate,  lodged  in  a  peculiar  cavity.  The  suckers 
are  irregularly  scattered  on  tlic  arms  und  feet. 

The  calcareous  plate  has  been  long  known  uinler  the 
name  of  tuttie-^th  done.  It  is  sontcwhai  ovate,  dally 
convex  on  both  sides,  and  thickc&t  where  broadest.  The 
superior  half»or  the  one  next  the  head,  is  the  longest, 
rounded  at  the  extremity,  and  thin.  The  inferior  por> 
lion  becomes  suddenly  narrow,  and  ends  in  a  point. 
It  may  be  considered  as  consisting  of  a  dermal  plate, 
concave  on  the  central  aspect,  having  its  concavity  (iiled 
up  with  layers  which  are  convex  on  their  central  aspect. 

According  to  our  observations  the  dermal  plate  ap* 
pears  to  coMist  of  three  different  lamtnsBj  arranged  pn> 
tallel  to  one  another.  The  external  or  dormi  layer  is 
rough  on  the  surface,  and  marked  by  obscure  concern ric 
arches  towards  the  summit,  formed  by  minute  knobs, 
^hicbbeomM  larger  towards  the  basci  where  tbqr  •!»• 
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pear  in  the  form  of  intcn  uplcti  transverse  ridges.  It  is 
uniforis  iaila  ttructurci  and  the  tubercles  po&seu  ^  polish 
md  liardiiCM  «qai)  to  porcellaneous  sbelU,  ali&oui^b 
they  blacken  apeedilf  when  put  in  the  fire,  and  cootata 
a  goud  deal  of  animal  matter.  On  the  central  side  of 
this  layer  is  one  flexible  and  transparent,  similar  to  horn, 
and  smooth  on  the  surface.  The  third  layer  is  destitute 
cf  lu!sire,  and  in  hardncas  and  alrocMre  reMQiblea  mo- 
tb«r  of  pearl  ahella. 

The  Uf€n  whith  fill  the  concavitf  of  tbia  derinal 
plate  are  slightly  convex  on  the  central  aspect,  and  are 
in  part  imbricAted.  Ejch  layer  is  attached  to  the  con« 
cave  surface  ot'thc  dcrm.il  plate  by  the  upper  cxtrcmiiy 
and  the  two  sides,  while  iIil-  ink i  lor  or  cautUl  extremity 
ia  free.  The  inferior  and  ru-^t  fuinied  layers  are  short, 
and  Oceap]r  the  bate  and  middle,  and  riae  from  the  plate 
under  a  more  obtuae  angle  than  the  new  formed  iaf  er% 
vbich  are  both  the  longest  and  the  broa^trst. 

Each  layer,  wliicli  i"»  about  one-fifiicth  of  an  inch  in 
diaroctcr,  consists  of  a  very  thin  plate,  whose  dermal 
surface,  when  viewed  with  a  magnifier,  exhibits  nume- 
rous brain-like  f3rfatioiia.  From  the  ventral  surface  of 
this  plate  ariie  numerous  perpendicular  laroioKt  whicbt 
when  viewed  laterally,  appear  like  fine  parallel  threads, 
but,  when  examined  vertically,  a  i^  f  in  I  m  in  \ra\ fti, 
and  fold  upon  themselves.  Next  i.ic  jiljit,  ilitv  die  ilmi, 
anJ  not  iiiucli  fultlcd;  l)ut  towards  their  other  extremity, 
they  become  thicker,  striated  across,  and  more  folded, 
with  irregular  margins.  On  the  thick  tortlMNia  even 
ends  of  these  lamins,  the  aueceedinf  plate  rests,  and 
derives  from  them  the  peculiar  markings  of  its  snrbce. 
These  laniiiiA-  are  closely  set,  iric^jularly  interrupted, 
and  octiisioually  anastomose.  M.  Cuv'itr  {Mem.  aur  la 
Seiche,  p.  47.)  slates,  erroneously,  that  these  laminlt  are 
boUow  pillars  disposed  iii  *  quincunx  order. 

The  term  bone  has  been  improperly  applied  to  thie 
complicated  plate  ^  •*  for,"  (according  to  Mr.  Hatchetl* 
PM.  TWma.  vol.  Ixxxix.  p-  331.)  "  this  sitbetance,  io 
composition,  is  exactly  similar  to  shell,  and  consists  of 
various  membranes  hardened  bv  cjrbunaite  of  lime,  with' 
out  the  smallest  mixture  ofpliosplvjic." 

This  bone  was  formerly  much  prized  in  medicine  as 
an  absorbent,  but  is  now  chieflf  sought  after  for  th« 
purpose  of  polishing  the  softer  metalSk 

The  most  remarkable  species  of  this  genus  is  the 
Se/iia  officinali*,  which  is  distinguished  from  the  others 
by  its  smooth  skin.  It  inhabits  the  British  seas,  and, 
although  seldom  taken,  its  bone  is  cast  ashore  on  dif- 
ferent parts  of  the  coast,  from  the  south  of  England  to 
tbe  Zetland  isles. 

5.  L'Atgo,  or  Calamary.  This  genus,  the  larger  ape* 
cies  of  which  are  known  to  the  fishermen  under  the  de- 
nominations  Slccvc-fish,  Hose-fish,  and  Anthor-fisli,  is 
distinguished  iiom  the  former  by  having  tiie  sides  of  the 
•ac  furnished  only  pnrdally  with  fins.  The  dorsal  plate 
ia  flexible  and  cumeoas,  imbedded  in  tbe  aubstance  of 
the  cue,  and  is  multiplied  with  years.  The  suckers  ar« 
disposed  on  tlic  arms  aiu!  feet  in  a  double  row. 

The  species  of  tliis  j^cnus  have  not  been  investigated 
ivith  much  care.  Tour  sorts  have  been  found  in  our 
acas,  which  are  probably  the  types  of  as  many  different 
geaeta.  In  two  of  these  the  sac  is  cylindrical  aboTCf 
nnd  compreaied  towards  the  tail»  with  which  the  fine  on 
•acb  aide  are  wdted. 

In  the  Loligo  vulgarU,  tlic  fins,  togetlier  witli  the  tail, 
isrm  a  rhomboidal  expansion.    The  feet  are  nearly  of 

Um  imm  Icogtb  wUh  tM  bo4rt  vaA  eoveftd  witk  8iick«n 


only  near  their  di»tal  extremity.  There  is  no  cyc-ltd- 
The  bone  ia  elliptical,  elongated,  and  produced  at  tiM 
upper  extremity  I  witb  a  groove  along  tbe  middle.  Thn 
appendage  to  tbe  aUMnadi  is  atraigbtt  and  tbe  ovidoct  ia 
amgle. 

This  species  is  described  and  (iq;ured  by  Borlace,  in 
his  J^'atural  Hulory  of  ComwaH,  p.  260.  Tab.  XXV.  f. 
37 ;  and  by  Pennant  in  lb«  JMtfift&Alafyf  voLiv.  n.  $%, 
JNo.43.  Tab.  xxvii. 

in  the  I.o%e  tagUiam,  tbe  fina^  wkh  tbe  {arm  « 
triangular  expansioni  tbe  feet  are  shorter  than  the  body, 
and  covered  with  suckers  nearly  to  their  base.  There 
i»  a  duplicature  of  the  skui  i  nnd  the  eye,  forming  an 
eye-lid.  The  bone  is  narrow,  ihiii,  expanded  at  both 
ends,  and  strengthened  by  two  marginal  ribs,  and  one  in 
tbe  centre.  Tbe  appendage  to  tbe  stomaab  in  spiml^ 
and  ibe  oviduct  double. 

This  species  has  hitherto,  in  this  country,  been  con> 
founded  with  the  preceding.  It  is,  however,  the  one 
alluded  to  by  Monro,  sccundua,  in  his  Siruccure  and 
Fhtfaialogy  Fithtty  p.  63,  tab.  xli.  xliL  His  •tpecimens 
were pNteUf  Obldnad  from  the  Frith  of  Forth.  The 
aame  apeciea  has  oocarred  to  the  writer  of  thia  articin  in 
the  Frith  of  Tay. 

In  the  two  remaining  species  the  fins  which  occur 
near  the  tail  arc  not  contiriued  to  its  exiremitv.  'J'hn 
Lolit^o  media  has  the  sac  ionj;,  slender,  and  rounded. 
The  fiuson  each  side  are  of  an  elliptical  form,  and  thn 
tail  la  produced  beneath  into  a  point.  This  appears  t» 
be  a  rare  species,  U  is  figured  by  Pennant  in  l^s  Brihtk 
Zoology,  vol.  4,  tab.  sxix.  No.  45. 

In  the  I.oHg-o  ttftiola,  the  body  is  nearly  of  equal  di- 
mensions in  length  and  breadth;  the  hns  are  thin  and 
rounded,  and  the  outline  of  ti  e  lail  semicircular.  It  is 
figured  by  Fenoant  in  tite  Untiih  Zoology,  vol.  4.  tab. 
sxix.  No.  46.  Thia  apecies  appears  to  be  rare.  It  in 
recorded  by  Pennaot  as  having  been  uken  off  Flintshire. 
A  specimen  now  before  us  was  obuined  in  tbe  Frith  of 
Forth,  at  Kirkaldy,  by  Mr.  Chalmers,  anrgcoo  of  tbnit 
town. 

Varioua  species  of  the  Sepiacea  were  Cnrmerly  tiaa4 
as  food ;  and  Aristotle  infbrma  ns  that  thcf  wcfc  «ann> 
dered  in  the  best  condition  for  tho  table  when  nearly 
ready  for  spawning.  The  modem  Italians  and  Greeks 
are  said  to  use  them  still  as  ansrticle  of  diet,  and  to  con- 
sider the  eggs  as  a  great  delicacy.  In  our  own  country, 
Mouflct  considered  them  excellent  meat,  when  boiled 
with  wine  and  spices. 

The  animala  of  the  second  great  division  of  the  cepha- 
k^wda  may  be  eonddered  as  nearly  unknown.  The 
shells  were  united  by  Linnxus  in  one  genus,  which  he 
termed  Nautilus;  but,  in  consequence  of  their  ptculiar 
characters,  they  have  been  sub-divided  inio  many  new 
genera.  The  animals  belonging  to  two  of  these  modern 
genera,  spirula  and  nautilus,  which  both  bclook^  to  the 
spiral  mullilocalar  tribe,  have  been  imperfectly  dn- 
scribed. 

The  «Af?/ (jf  the  S/iiruta  has  tlie  whorls  separate,  the 
mouth  orbicular,  the  chambers  perforated  by  .i  tube,  and 
the  last  cell  product  li  i  a  lube.  The  animal  resem- 
bles (he  Sepia,  and  the  shell  is  concealed  under  the  ski^ 
and  occupies  a  simitar  situation  to  the  euttle-boM> 

Tbe  animal  of  tbe  Sjfitniit  vwCfnrlBappeaTa  to  bn  ymj 
conimen  in  the  West  Indies,  as  tbe  chambered  apim 
extremity  of  tbe  aball  la  frequeaUj  broogbt  to  tUa 
country. 

iQtbaeActf  «ftl|tmtticMdg«His.M«ittM»lh«  t«iw 
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«ftlM  fpire  are  contiguous,  the  hstwborl  embraces  the 
«tlMn  on  (IM  ddM,  •nd  ibc  cii«inl>«ni  «re  perfersted  bv 
t  tube.   Th«  animal  of  the  MmtUm  fimttfriOaai  teeora- 

iDg  to  I?  11  m ;ihius,  lodges  in  the  last  chamberSi  and  is 
fixed    i>y  n  ligament  which  descenda  into  the  tube. 
The  arma  vliieh  wrroiiiid  the  mouth  «•  d«Utat«  «r 
.■uckers. 

AoiongtHe  minute  shells  which  occur  in  the  roots  of 
ao-tvcedsi  on  old  ahella,  corala,  and  lertularisi  are 
many  gcnara  of  iBQl(ifoe«ltr  lettmeoat  some  of  which 

hare  been  descriSfiii  in  ttir  nr-icle  CoNcMoi.oof.  Guid- 
ed by  analog.  ii«4Uii  ahsii  hive  been  disposed  to  consider 
these  as  the  producuons  of  cephalopodous  milluntn 
Their  inbabitanta,  however,  have  not  been  examincdi  and 
the  Mdi  of  doing  so  will  be  Tcrj  difficult,  aathaf  m  dl 
ynj  i^nntt*  Wfacoit  b  coii«dered  tint  a  Kaateropo* 
dous  mollntea  breathing  air,  Se^emina  (Nautilus  of 
Liiihlfooi)  paluslri'^,  l  is  its  shell  divided  into  chambers 
by  tranikverse  pariiiions,  und  that  the  shells  of  some  of 
the  Annelides  likewise  exhibit  appearances  of  being 
mollilocolari  the  analogy  loses  its  value,  and  we  are  dis> 
poied  to  conclude  that  the  true  place  in  the  systematical 
arrangement  of  animals^  for  the  introductioo  of  theao 
minute  shells,  remains  to  be  aacertafned.  Indeed,  until 
the  ani  als  of  the  Spinila  iud  Nautilus  shall  have  un- 
dergone a  more  minute  iovestigation,  the  characters  by 
which  thejr  are  diatinKiiiilied  mttst  be  viewed  vitb  sua- 
^cion. 

Manf  apeciei  of  mohilocQiar  lesiacea  occur  ]n  a  fos> 
ail  SI  ale,  which  are  osually  considered  aa  the  remains  of 

ceplmlopodous  mollusca.  Some  of  these  are  spiral  like 
the  Nautilus,  nlficis  i)it  orMc'iI.:'  like  the  Miliola,  while 
in  a  third  the  chambered  shell  is  nearly  straight,  as  in 
the  Orthocera. 

Aa  tntimatctf  related  to  the  laat  mentioned  genus, 
we  maf  here  take  notice  of  the  ieteBuOte.  fn  this  fossil 
the  apex  is  solid,  with  a  groove  or  fold  on  one  side,  and 
at  the  thick  end  there  is  a  conical  cavity  filled  with  a 
shell  divided  intu  cliamticrs,  whicli  are  penetrated  by  a 
pipe.  It  we  regard  iliis  btnly  as  itie  remains  of  a  ce- 
phalofwdous  animal,  we  may  consider  the  exterior  solid 
extremity  to  have  been  a  corneous  covering,  and  the 
dbambercd  aireoloa  »t  the  aeat  of  the  body  of  the  animal, 
which  likewise  enveloped  the  haae^  That  the  solid  base 
was  hard,  and  not  muscular,  like  the  aaeof  the  Sepiacea, 
IS  obvious  from  the  sutpuljc  which  have  been  found  ad- 
hering to  its  turfiicc,  and  which  probably  look  up  their 
residence  after  the  death  of  the  ariimal,  and  the  destruc- 
tion of  the  soft  covering.  That  the  solid  pert  wa»  dif« 
ferent  In  ita  nature  from  ahcli,  appeara  probable  from  the 
circumstance  that  the  Islter,  when  mineralized,  is  usually 
•  converted  into  calcareous  spar,  while  the  former  appears 
of  a  fibrous  structure- 

The  alveoli  of  the  belennnite  bear  so  near  a  resero- 
hlancc  to  the  species  of  Orthocera,  that  some  have  con- 
eluded  that  the  latter  were  orignielly  pans  of  a  belem« 
■ite.  Several  circtimatances,  however,  militate  aKaintt 
this  opinion.  Orihoceratitef;  are  frequently  foutnl  fossil 
where  there  are  no  vestigC!»  of  belemnitcs,  and  even  ap- 
pear to  occur  in  older  rocks.  Manv  recent  species  of 
the  genus  Orthocera  have  been  found  on  our  own  shores 
vitbout  the  venige  of  an  external  covering.  Had  they 
pseaeraed  any  aneh  solid  spcx»  like  the  beleroniiet  it  ia 
pfohable  that  it  would  have  been  detected  in  the  recent 
khrds,  since  it  is  sufficiently  durable  to  retain  its  form  in 
the  solid  strata.    The  shell  of  the  belemnite  was  pro- 

b«bly,  IB  aome  reapects,  faMraal— that  of  the  oribocera 


was  probably  external,  or  covered  only  by  the  common 
integuments.  The  viewa  here  given  do  not  greatly  dif- 
fcr  from  thoio  of  Mr.Flattin  ilw  PUhM^UUnt  Dramv- 
atone  I  vol.  Uv.  p.  38. 

C&Aaa  IL-PTEROPODA. 

This  class  waa  instituted  by  Cuvier,  for  the  reception 
of  a  few  genera*  wboio  peculiar  chaQscters  indicated  the 
impropriety  of  snffhring  them  to  remain  m  any  of  those 

categories  which  had  been  previously  established.  AH 
the  species  arc  small  in  size,  and  the  attempts  which 
have  been  hitherto  made  to  invc  iip'  i  their  internal 
structure  have,  in  a  great  measure,  tailed  in  explatoing 
the  funellem  «f  the  organs  which  are  exhibited.  The 
valuable  papers  of  Cuvier,  on  the  Clioi  Poenmodermoni 
end  Hyatea,  include  nearfy  all  the  aecnrate  informa* 
tim  on  therabjeetof  which  natunliata  are  in  poiaei- 

sion. 

The  general  form  of  these  animals  is  somewhat  ovate. 
The  tunic  appears  in  some  genera,  as  the  Clio  and  Pneu- 
roodermon,  to  be  double,  the  ektemal  one  soft  and  thin, 
the  internal  ekhibitiog  a  fibrous  atruetiire,  correspond* 
ing  to  the  muscular  web  of  the  akin  of  the  higher 
I  lasses.    In  these  animals,  however,  these  two  layers  ^ 
are  unconnected  throughout  ttie  greater  part  of  ihcii^ 
expansion.    In  some,  as  the  cymbulia,  the  tunic  ii^i 
cartilaginous,  while  in  others  it  is  atrengthened  by 
shell .   In  these  last,  the  shell  in  the  Limaeina  is  a  spir.%i 
univalve,  coverbig  the  abdominal  viscera,  and  in  th?« 
Hyaica,  where  it  serves  the  same  ptirpose,  it  approaehe;^ 
in  character  a  hivalve  shell.    It  is,  however,  destitute  rff 
a  hinj^c,  the  two  valves  being  united  together  at  theik- 
caudai  margins,  and  there  is  iw  appearance  of  •  tmnst 
verse  adductor  rousclci 

The  o^ans  of  motion  in  all  the  genera  consist  of  two 
finSi  oriDembranaccous  cxpansioui,  seated  one  on  each 
side  the  head.  They  have  no  foot  wherewith  to  crawl, 
nor  any  suckers  by  wbicli  tliey  can  adhere  to  objects. 
They  are  therefore  free  animals,  moving  about  in  the 
water  by  means  of  their  fins,  and  possessing,  probably  at 
the  same  time,  a  power  of  varying  their  specific  gravityt 
as  they  are_  capable  of  varying,  to  a  certain  extent,  the 
form  of  their  bodies,  and  of  enlarging  or  reducini;  their 
dimensions-  There  is  nothing  peculiar  in  their  nervous 
system. 

Their  organs  of  digestion  ditTer  greatly  from  those  of 
the  cephalopoda,  which  we  have  already  conridered> 
They  are  generally  regarded  as  destitute  of  eyes  and 
ears.  Thdr  tentaeula  are  either  seated  on  the  head, 

forming  two  complicated  brunches  of  lil.itrients,  or 
spread  along  the  niarpjin  of  the  tunic.  Tlicre  are  no 
-jMiis  iur  seizing  the  food.  The  mouth,  huwcvcr,  ii 
[  I  N.  lied  with  lips,  and,  in  some,  an  appearance  of  a 
tuHf^ue  at  the  entrance  of  the  gullet.  The  salivary 
glands  are  two  in  number,  lengthened,  descending  a 
connderable  way  into  the  abdomen,  and  pouring  ihetr 
contents,  by  means  of  their  excretory  c.TU.ih,  into  the  ca- 
vity of  tlie  mouth.  The  gullet,  after  beinij  encircled  by 
the  nvrvous  collar,  suffers  an  enlargement,  which  has 
been  termed  a  crop,  contiguouii  to  which  is  the  Stomach. 
Both  these  cavities  exhibit  muscular  ridges  on  the  inner 
surface.  The  liver  aurrounds  the  stomach,  atwi  is  inti- 
mately united  with  its  eontems,  and  pours  in  its  bite  by 
numerous  pores.  The  iniL-btine  is  shurt,  and  after  making 
one  or  two  turns|  ascends  and  terminates  io  the  neck  near 
Ibo  aumUi. 


^  .d  by  Google 


MOLLUSC  A. 


Tlic  circulating  system  in  this  class  has  been  but  very 
impel  let tly  iiu  estimated.  The  pulmcjiiic  vessels  arc 
uriknowti,  bui  systemic  veins,  a  single  auricle,  vtniiicle, 
and  aoria,  have  been  dciccied.  The  heart,  in  some,  is 
situated  on  the  ten,  io  othera  on  the  right  aide  of  the 
bodr. 

The  respiratory  or  eKraling  organs,  exhibit  vei  y  re- 
markable tlifTcrtnccs.  in  ihc  Clio  they  arc  in  tlic  furm 
of  a  tiiic  iiei  Mijrk  on  U»c  ?iuiid(,c  of  iht  ,  in  ihc 
PncumotJei-nion  mcy  arc  conjectured  lo  forni  iuaf  like 
ridges  on  the  caudai  cxircmuy  of  the  body,  or  if  these 
ridges  are  to  bo  conbidcrcd  us  particular  kind*  of  fins, 
the  ^Uls  mey  be  sought  for  on  the  membrwiBiceQae  ex* 
puisiont  of  the  neck.  In  the  Hyelee  the  branchia  ferm 
ti  curiiplcs  band  on  etch  tide  the  body,  it  the  leteral 
cpcnin)r  ol  the  shell. 

Tlic  animals  of  this  class  arc  all  liermaphrodiies. 
There  is  a  common  cavity,  a  vesicle,  penis,  vas  deferens, 
and  testicle,  together  with  en  oviduct  end  ovarium. 
Tbeae  open  near  the  mouth  on  its  ventral  margin. 
There  is  nothing  known  with  reepect  to  the  appearance 
of  the  c^^i,  the  period  of  prepagitingi  or  the  form  of 

their  young. 

AU  the  animals  of  this  class  inhabit  the  sea.  Some 
td  those,  as  the  Oio  and  Limacina,  frequent  the  arctic 
'Sregionti  end  eiford  the  whale  •  greet  part  ot  its  suste- 
Inance.   None  of  the  species  of  the  class  have  hitherto 

kbeen  detected  in  the  British  seas. 

\  M.  Cuvicr,  in  his  Rci;nr  Jnimal,  II.  p.  378,  subdivides 
^e  genera  o(  tlii»  cUah  mio  iwu  orders.  The  animals 
nncluded  in  the  first  are  furnished  with  a  head  distinct 
■roat  tbe  body,  and  are  arranged  under  the  five  following 
^enere  t  ClUh  Cleodora,  Cymbufie,  Umacine,ahd  Pneu- 
Vnodcrmon.  Those  of  the  second  division,  which  are 
-  destitute  of  a  head,  constitute  only  one  genus,  named 
Hyalea. 

1.  Ciio. — In  this  genus  the  body  i»  ovale  and  elon- 
gated, the  tunic  membranaceous,  and  the  bead  divided 
into  two  lobes,  whose  sutnmits  are  furnished  with  ten. 
tacula.   Tbe  mouth  ia  transverse,  with  two  lateral  loit< 

gitudinal  lips.  On  each  side  the  neck  arise  two  blunt, 
conical,  fm-like  expansions,  wiili  a  fmc  reticulated  sur- 
face, considereil  as  servHij;  the  double  purpose  of  (ins  and 
branchix.  The  anus  and  oritice  of  generation  terminate 
under  the  base  of  the  right  brancbia.  The  viscera  do 
not  fill  entirely  the  cavity  of  the  inner  bag.  Tbe  gut 
makes  only  one  fold.  The  existence  of  eyes'haa  not  been 
ascertained. 

The  genus  Clio  was  oriRinally  instituted  by  Iirown,in 
bis  .Vacurnl  Hittury  of  Jamaica,  It  was  afterwards 
embraced  and  moditied  by  Liiinaius  and  Pallas,  in  such 
a  manner  as  ultimately  to  exclude  the  species  for  whose 
reception  firowQ  originally  formed  it.  It  containa  two 
species,  the  most  remsrkahte  of  which  ft  the  C7|»  Aerrs* 
lit.  Mr.  Scorcsby,  in  bis  valuable  work  on  the  Arctic 
Regions,  lately  publi-.hed,  states  (vol.  i,  p.  544.)  that  it 
occurs  in  va^,^  nuintjers  in  sunie  situ.itions  iicjir  Spitz- 
bcrgen,  but  is  not  found  generally  throughout  the  arc* 
tic  aeas.  In  swimming,  it  brings  the  tips  of  the  fins 
almost  into  coniict,  first  on  one  side,  end  then  on  the 
other. 

2.  ClfiJ'ira. — This  genus  was  uls'itutcd  by  Pcron,  for 
the  lectpiion  oi  lirown's  species  of  Clio,  The  body  in 
covered  with  a  triangular  pyramidal  tunic,  carrying  two 
membranaceous  wings,  between  which  is  the  mouth, 
itimishcd  with  t  aeoucireulsr  lip. 


The  species  whose  characters  have  been  most  fully 
developed,  is  the  Cleodora  pyramidata.  Brown'*  JamaUa, 
p.  o86.  tab.  43.  6g.  1. 

3.  Cymbulia. — The  tunic  of  the  species  of  this  genus 
is  trough-shaped,  and  cartilaginous.  The  fin'Itkc  ex- 
pansioti  is  single,  di vided  into  three  lobes,  one  of  which 
is  small,  with  two  tubercles,  ;iud  a  minute  fleshy  beard. 
Tbis  ^enus  was  instituted  by  PerOB,  in  Jimimttt  du  ASU" 
«eum,  vol.  XT.  tab.  3.  i'^^.  \  '),  It. 

4.  XieurrbM.—i This  genus  is  nearly  allied  to  Clio,  in 
I'lo  ftjrm  of  the  bead  and  wings,  but  the  body  of  the 
anitnal  is  contained  in  a  tender  sitell  of  one  turn  and  • 
half,  flat  on  one  side,  with  a  latge  uinbiiicus  in  the  other* 
When  the  animal  swims,  the  head  and  fin-like  cxpaneione 
are  protruded  from  the  shell. 

This  genus  was  instituted  by  Cuvier,  for  the  recep- 
tioti  of  the  Clio  belieina,  an  atumal  first  described  by 
Captain  Phipps,  and  afterwards  by  Fabricius,  under  tbe 
name  of  Argonauta  artica.  Accoi  dinjj  to  Mr.  Scoresby, 
it  is  foiiiul  ill  iintnense  [{uantitics  near  the  coast  of  Spils> 
bergen,  but  does  not  occur  out  of  sight  of  land. 

5.  Pnfwmodwfwn-— The  body,  in  the  species  of  tbis 
genus,  is  oval.    The  neck  is  narrow,  with  a  fin-like  C.X- 

f mansion  on  each  side.  The  mouth  is  nearly  ccroiiiial, 
urnished  on  each  side  with  a  fleshy  lip,  and  below  with 
a  fleshy  chin.  On  the  summit  are  two  bundles  of  lenin- 
cula,  each  oon^ilng  of  a  filament  with  a  tuherete  et  the 
end,  pierced  by  a  small  bole,  and  considered  as  exercis- 
ing the  office  of  a  sucker.  Cuvier,  in  his  Memoire  tur 
J.'Hayle  et  U  Pntumoderme,  considered  the  leaf  like 
ridges  which  occur  on  the  caudal  extremity  of  the  bod/ 
as  the  bnnchite,  and  even  describes  the  pulmonary  vein 
which  conveys  tbe  blood  from  these  to  the  heart.  But, 
in  his  Regne  Animal,  he  states  it  as  the  opinion  of  bis 
assistant,  M.  Blainville,  that  the  fin-Iikc  expansions  of 
the  neck  contain  the  branchix  on  their  surface,  as  in  the 
case  of  Clio.  The  rectum  and  oviduct  terminate  under 
the  right  wing.  Cuvier  has  figured  and  described  the 
enly  known  species,  which  he  terms  Pneumodermtn  Pe^ 
ruUt,  the  trivial  name  being  io  honour  of  tbedtscovatert 
M.  Peron. 

6.  Hyeika. — -The  animals  of  tfiis  genus,  as  we  have 
already  slated,  are  destitute  of  a  head.  Tne  body  is 
lodged  between  two  plates  or  valves,  united  at  the  base, 
where  they  inclose  the  caudal  extremity.  The  ventral 
valve  is  nearly  flat,  with  an  uneven  margin,  narrow  ao' 
teriorty,  but  expanding  behind,  and  tcrminatitig  in  ibrce 
prujectiiifj  points.  From  the  middle  point  four  ribs 
Ji',i  i  ,;e  iurward,  and  a  muscle  arises,  wiiich,  fixed  in 
the  superior  viscera,  enables  the  animal  to  withdraw  into 
the  shell.  The  dorsal  valve  is  shorter  than  the  pre. 
ceding,  the  margin  fiat  and  circular,  and  the  middle  con. 
vex  outwardly.  In  the  space  between  the  lateral  margin 
of  the  txvo  valves,  on  cacli  side,  the  branchix  arc  situ- 
ated, in  a  duplicature  of  the  tunic,  tiie  sides  of  which  arc 
fui  nisbed  with  filaments.  Tbe  tlesliy  neck  supports  the 
two  merobranact:uui>  expansions;  between  which  and 
tbe  base  the  mouth  is  situated,  surrounded  by  two  lips, 
and  strengthened  within  b|[  two  fleshy  cheeks,  i 
opening  of  the  anus  and  oviduct  are  at  the  base  uf  the 

ri^ht  fin. 

Tlic  liyalcu  tiiJcntata,  the  best  known  species  of  the 
genus,  was  first  noticed  by  Forskal,  in  his  De§er^ton*% 
Aaimatitant  p.  124,  as  an  Aoomia,  and  inhahiting  tbe  Me- 
diterranean. 
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Class  III.— GASTEROPODA. 

The  animals  which  are  included  in  this  class  are  more 
numerous  in  regard  to  spcciea,  and  exhibit  a  greater 
diversity  of  oreaaiaation,  than  those  beloi^iw  to  the 
other  great  divtaions  of  molluscous  animals.  They  have 
long  occupied  tlie  attention  of  the  zoologist,  am!  various 
methods  have  been  proposed  for  their  artificial  and 
natural  arrangement.  Their  internal  structure  has  like- 
wise been  invcstigatod  with  a  considerable  degree  of  suc- 
cess, and  the  pnrpoaee  which  the  different  organa  aenrv 
in  the  aniinal  coonomyi  have  been  io  a  great  nMaaare 
ascertained. 

The  Gasteropoda  present  ^c^T  characters  which  are 
common  to  the  whole  class.  Their  body  may  be  re- 
garded as  consisting  of  a  foot,  the  cloak  or  tunic,  and 
the  head.  The  fwt  is  a  firm  muscular  expansion,  co- 
Tering  a  part  or  the  whole  of  the  ventral  snrfaee  of  the 
animal.  The  viaeera  and  head  rests  oa  hs  central  vw* 
imce,  while  extemaliy  it  exhibits  a  soft  even  disk,  capable 
of  acting  svickcr,  with  which  the  aniinal  adheres  to 
objects  wiiLii  ui  rest,  and  by  which  it  crawls  from  ouc 
place  to  another.  It  is  likewise  used  as  a  fin  in  swim- 
minp,  being  aided  at  the  same  time  by  the  serpentine 
motion  of  the  whole  body.  The  tnnic  arisee  on  each 
aide  of  the  foot,  and  forms  an  arch  over  it  for  the  recep- 
tion of  the  viscera.  Behind,  the  sac  thus  formed  is  closed, 
whose  front  is  occupied  by  the  neck  and  head.  The 
tunic  on  the  back  is,  in  some  cases,  fortified  by  one  or 
more  testaceous  plates  |  Inothera  it  is  ptottctad  by  • 
conical  or  spiral  shell. 

The  ht9d  is  ooonected  at  the  ddes  and  oo  the  back 
-with  the  cloak,  and  beneath  with  the  foot.  In  general  it 
is  furnished  with  tentacula  as  organs  of  touch. 

The  organs  of  circulation  are  more  simple  than  in  the 
cephalopoda.,  There  is  no  pulmonic  auricle  nor  ventricle, 
the  veins  which  correspond  with  the  vena  cava  in  the 
higher  classes  proceeding  directly  to  the  lungs  or 
bmchte.  There  isn  however,  a  systemic  auri&le,  which 
receives  the  aiialed  blood,  and  a  sy^mie  veotricle, 
which  transmits  it  to  the  different  parts  of  the  body. 
The  heart  is  usually  situated  on  the  left  side  ;  but  in  those 
genera  furnished  with  a  spiral  shell,  it  is  always  on  the 
side  next  the  pillar,  or  the  one  opposite  to  that  to  wldeh 
the  spire  of  the  shell  is  directed. 

The  organs  of  respiration  exhibit  the  two  modifica- 
tions of  lungs  and  gills.  The  lungs,  destined  to  respire 
free  air,  are  usually  seated  in  a  cavity  on  one  side, 
whose  orifice  is  capable  of  being  closed  at  the  will  of 
the  ajiimal.  The  walU  of  this  cavity  are  lined  with  a 
delicate  net-work  of  vessels,  in  which  the  blood  is  ex- 

Gsed  to  the  decartioaixiog  ioBoence  of  the  atmosphere, 
those  aaimalt  whose  blood  is  aerated  in  water,  the 
gills  exhibit  every  variety  of  form.  In  some  they  oc- 
cur in  a  cavity,  or  exposed  in  the  form  of  pectinated 
ridt^c:),  in  others  assuming  the  appearance  of  shrubs. 
In  all  cases  these  organs  are  well  protected,  delicate  in 
structure,  and  cseeMlngiy  scmible  to  any  external  im- 
presdon. 

These  two  conditions  in  the  orgsos  of  respiration 

point  nut  the  propriety  of  forming  the  Gasteropoda  into 
two  subdivisions,  which  may  be  termed,  according  as 
they  respire  by  means  of  lungs  or  gills,  Fulmomfcra 
and  Branchifcra.  Cuvier  appears  to  have  been  in  some 
measure  aware  of  tlic  importance  of  the  distinction,  when 
he  instituted  his  ortler  I'ulmtnit,  But  he  afterwards 


suffered  Iiimself  to  be  more  iiiOuenced  by  the  presence 
of  an  operculum,  the  shape  of  the  aperture  of  the  shell, 
und  the  supposed  separation  of  the  sexes,  than  by  the 
character!)  of  the  respiratory  organs.  Hence  he  inserted 
the  pulmoniferous  genus  CyeloaaoiiianinoDg  those wUcb 
me  furnished  witli  gUls. 

SvBDinsiov  I<— GAsmoroDA  PvtMomnMA. 

The  distinguishing  character  of  this  group  of  Gaste- 
ropodous  molluscs,  is  to  respire  free  air.  This  is  per- 
formed In  a  pulmonary  cavity  situated  at  the  side,  tlM 
CDtrance  to  which  the  aidmal  is  capable  of  closioig  at 
pleasure.  The  blood-vessels  are  spread  open  the  walla 
of  this  cavity,  chiefly  on  the  roof,  iti  the  form  of  a  rldJ. 
ca(c  net-work.  The  opening  of  the  cavity  is  usually  on 
the  riglu  side,  with  the  anus  behind  it,  ancl  the  sexuul 
orifice  is  in  the  front  near  the  head,  in  some  of  the 
genera  these  opetdsgs  uv  dtwAed  on  the  left  side.  The 
sbetts  of  the  tbrner  are  deoonunated  dextral^-of  the 
latter  ainlatral.  This  change  In  the  position  of  the  ex> 
tcrnal  openings  is  accompanied  by  corresponding  alter- 
ation in  the  arrangement  of  the  ititernal  organs.  The 
heart,  for  example,  is  always  placed  on  the  side  oppo- 
site the  pulmonary  cavity.  In  the  dextral  shells,  there- 
fyn,  it  la  atoittral,  while  io  the  sinistral  aheUt  It  ia  dec- 
tral.  In  both  kinds,  however,  all  the  organ*  preaewro 
the  same  relation  to  the  back  and  belly,  the  head  and 
tail.  It  is  impossible,  therefore,  to  conceive  a  dexiral 
animal  changed  intoa  sinistral,  by  any  circumstance  which 
could  take  place  at  the  period  of  hatching,  as  M.  Bosc 
was  inclined  to  believe.  This  arraDgemeot  of  the  organs 
mast  have  been  not  merely  coiweiatal,  but  coeval  with 
the  formation  of  the  embryo.  In  aome  specie*  ail  the 
individuals  are  sinistral,  while  in  others  the  occurrenoo 
is  rarely  met  with  in  a  solitary  example.  The  former 
are  in  their  natural  state,  the  latter  ought  to  be  regarded 
as  monsters.  Where  the  character  is  pemanenti  it 
should  constitute  a  generical  difference. 

The  animals  of  this  subdivision  have,  Io  general,  tho 
sexual  organs  united  io  tlie  same  individuar,  reqniring, 
however^  mutual  union.  They  are  all  oviparous. 

Section  I. 

This  is  intended  to  iaciade  all  those  pulmoniferous 
gasteropoda  which  art  ttmtMal.  These  reside  coh* 
stantly  on  the  land  where  they  tiave  been  hatched,  and 
where  they  collect  their  food  and  propagate  their  kind. 
They  admit  of  division  into  two  tribes,  from  the  circum- 
stance, that  in  some  the  shell,  which  is  either  flat,  or  open 
and  subspiral,  is  concealed  in  a  thickened  plate  of  the 
cloah,  termed  the  tMeUt  while  ia  others  the  shell  is 
spiral  or  coaieal,  external,  and  contains  the  body  of  the 
animal. 

Tribk  I.— The  genera  included  in  this  tribe  are  three 
in  number.  They  all  possess  four  tentacula,  capable  of 
being  withdrawn  into  themselves  like  the  fingers  of  a 
glove.  The  eyes  are  bisek  paints,  seated  at  the  tips  of 
the  superior  tentacula. 

I.  LiMAX.  SlTicf 'The  body  is  lengthened,  and  some* 
what  pointed  behind.  The  cloak  is.  corrugated,  and 
su])ports  the  shiclel  an  the  forcpait  of  the  hack  to\vard4 
the  head,  containing  a  tlun  corneous  or  testaceous  plate. 
The  pulmonary  cavity  opens  on  the  right  side,  at  the 
inferior  msrgin  of  the  shield.  Behind  this  opening  I* 
the  anus.  The  sexual  opening  is  tindemeatb  the  «ti- 
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perior  tenUcuUiui,  on  the  right  side.  At  the  terminauon 
oftlMbody,  above,  is  an  opcningi  out  of  which  a  (hick 
fj^tttinous  Huid  ooxes.  The  surfikce  of  th«  whole  bodjr  n 
liberalljr  supplied  with  a  ginttiMHis  tecretton  of  the  same 
son,  but  thinm  r  in  its  con  /citence.  This  fluid  issues 
from  ihc  pores  of  Uic  skin  aiid  liic  pulmonary  cavity,  and 
when  the  animal  is  placed  before  the  tire,  it  is  pivcn  out 
in  conaidenible  qoantkiea.  The  respectable  edilora  of 
the  Jownat  il*lAt<Hre  Mkturetlc,  toI.  i.  p.  4f  7»  reeom* 
mended  a  lute  made  of  thi*  Buid)  reduced  to  •  proper 
consistence  by  quicfclime,  Tor  the  purpose  of  securing 
the  mouths  of  the  bottles  contaiiiin)^  anatomical  prepara- 
tions, and  preventing  the  evaporation  of  the  atcoliul. 
With  this  cutaneous  secretion  some  of  the  species  are 
cep»ble  of  forming  a  threedi  by  which  thM  ere  able  to 
saepend  tbeineelvee  from  the  branehcs  of  treea.  TUa 
mode  of  asbisrini>  locomotion  is  recorded  by  Listeff 
{Animalium  ^ngiia,  p.  130)  and  subsequently  notieed- 
by  ot her  obaertrera.  Um,  Irvnt*  irol»  I.  p.  IBS  {  and  voL 

iv.  p.  H5. 

The  mouth  consists  of  lips,  which  are  capable  of 
aaaall  extenaiooi  and  above,  the  entrance  ia  armed  with 
a  concave  corneooa  jaw,  with  a  oetcb  in  the  middle. 

The  tont^ueis  merely  armed  with  soft  transverse  ridges, 
pointed  bclore,  and  terminated  by  a  short  cariilaginous 
cone.  There  is  a  sensible  diliuution  of  the  gullet,  wliich 
marks  the  place  ol  the  stomach,  at  the  under  extrctniiy 
of  which  is  the  rtuliment  of  a  caectim  at  the  pyloric 
opening.  The  intcatine  makes  aeveral  folds,  chiefly  in 
the  livert  before  it  reachei  the  anna.  The  talivary  glandv 
reach  to  the  extremity  of  the  gullet.  The  liver  is  di- 
vided into  live  lobes,  which  gives  rise  to  two  (hicts  that 
open  into  the  pylorus. 

The  circulating  system  consists  of  two  venae  cavae, 
which  give  out  numerous  branches  to  the  pulmonarf 
cavity.  The  aiSrated  blood  ia  conveyed  by  aeveral  ducta 
to  a  simple  membranaeeou*  ayttemie  anriete.  Be- 
tween the  auricle  rmfl  ventricle  iliere  are  arc  two  valves. 
The  ventricle  is  more  mubcut^r  ih^iii  liie  auricle.  The 
arteries,  which  take  their  rise  from  a  single  aorta,  are 
characterised  by  a  peculiar  opacity  and  wliiteoess  of  co- 
lonic as  if  they  were  filled  with  milk. 

The  organ  of  viscosity  nearly  encirctea  the  pericar- 
dium. It  consists  of  regularly  pictinated  plates.  Its 
excretory  canal  terminates  at  the  pulmonary  cavity. 

The  organs  of  generation  consist,  in  the  female  parts, 
of  an  ovarium,  oviduct,  end  uterus  ;  and  in  the  male,  of 
a  testicle,  vas  deferens,  and  penis,  together  with  the  pe- 
dunculated vesicle ;  and,  aa  common  to  both  the  aexnal 
organs,  there  is  a  cavity  opening  externally,  in  which, 
by  separate  orifices,  the  uterus,  penis,  and  vesicle  ter- 
minate. 

The  species  of  this  genus  have  hitherto  been  chiefly 
characterised  by  the  shape  and  coloara  of  the  body  ■,  the 
latter,  boweverf  is  liable  to  auch  great  variation,  thai  it 
is  diflicnh  to  determine  the  namber  of  species  which  are 

rallvcs  of  Biitain.  The  strticturc  of  the  shield,  and  the 
relative  position  ot  the  pulmonary  caviiy,  joined  with 
the  marliings  of  tt)c  body,  ouRht  to  be  resoriecl  to;  and 
could  a  knowledge  of  the  internal  structure  be  likewise 
ebtainedi  we  m^Athen  hope  to  be  able  to  bestow  on  the 
•peciea  permanent  merits  i>if  distinction. 

Although  the  terrestrial  gasteropoda  may  be  consl^ 
dered  as  phytivoious,  it  is  now  known  that  the  larger 
species  of  this  genus  likewise  feed  on  the  common  earih- 
womtp  as  has  been  observed  by  Mr.  Power,  {Lbm. 


Trant.  vol.ix.  p.  323.)  None  of  ihcse  species  are  nacd 
in  this  coaniry  as  Ibod. 

II.  PAmMACELLA. — The  animals  of  this  genus  are 
distingiiished  by  the  position  of  the  shield,  which  is 
placed  on  the  back,  near  the  nit;td!e  of  the  body,  atid 
contains,  at  its  caudal  extremity,  an  open  subspiral  tes' 
taeeous  plate.  Underneath  the  ahield  ia  (he  pulmonary 
cavity. 

The  nnly  species  of  this  genus  yet  known  waa  found 

by  M.  Olivier  in  Mesopotamia.  The  genus  was  insti- 
tuted by  M.  Curier,  and  the  species  denominated  F 
olivieri.  Aloni^  the  back,  from  the  iliieli!  to  t!;c  head, 
are  three  grooves;  the  mcdi<*l  one  t»  double.  From  ihe 
dissections  of  Cuvicr,  it  appears  that  the  internsl  struc- 
ture  of  this  species  bears  a  close  resemblance  to  that  of 
the  slugs.  The  moat  remarkable  difference  is  in  tbe 
two  conical  appendages  of  the  common  sexual  cavity^ 
by  which  they  approach  the  Helices. 

III.  Testach.i.a — The  shield  in  this  ;^'tiius  is  placed 
on  the  posterior  cxticmity  of  tbe  body,  and  consequcnUj 
the  snus  and  pulmonary  cavity  are  nearly  termiiuil. 
These  are  protected  by  an  open  snbspiral  teititceoiu 
plate.  The  faot  extends  on  each  nde  beyond  the  body. 
From  the  ninnncr  in  which  the  bloorl  aer^ttd,  the  auri- 
cle and  ventric  le  arc  placed  lon^^i  udiiiallj ,  ;he  latter 
being  anterifir. 

The  T.  haleotoidca,  described  and  figured  in  the  HU' 
loire  Xaiurelle  dti  Mollutfuet  Terrtitrr*  el  FluviaiUet 
de  la  Franect  par  M.  Draparmiud,  p.  131.  lab.  xi.  figs. 
tt»14,  is  tbe  only  species  which  has  been  dlttinctiy  as- 
certained. It  llveb  III  the  soil,  and  pursues  and  ieedson 

the  common  earth  worni, 

Ti'iUF.  II — The  aiiiiiials  of  this  tribe  were  formerly 
included  in  the  genera  Helix  and  Turbo  of  Linnsua. 
The  shells  are  spiral,  and  more  or  less  turbinated.  They 
are  covered  with  a  cnticle,  which, in  aome  caieii,  appears 
in  tbe  form  of  ridges  or  hairs.  The  followbig  genera 
have  been  established  : 

I.  Helix.  Snail. —  In  tliis  genus  the  animals  have 
four  tentarula,  as  in  ttic  Limax,  with  eyes  at  the  tips  of 
the  supei  lor  ones.  Tbe  apertbre  of  tbe  shell,  which  ift 
somewhat  lunulated,  is  as  wide  as  it  ia  long. 

The  internal  structure  of  the  snails  very  nearly  resem- 
bles that  of  the  slugs.  The  shield,  however,  has  a  thick- 
ened n)arj;in  in  fioni,  by  whicli  t!ie  nhell  is  forinrti,  and 
the  centre  ot  the  shield  ua  it  were  ruptured,  giving 
vent  to  the  liver  and  organs  of  generation.  These  oc- 
cupy the  cavity  of  the  shell  towards  its  tip,  and  tiffl 
month  is  filled  with  the  loot,  body,  and  head.  The  aiti- 
mal  is  attached  to  the  pillar  of  the  shell  by  a  complicated 
musctc,  which  shifts  its  place  with  the  growth  of  the 
animal,  Ttie  nioijtli  is  liirr.ished  abo\c  wi;i)  4  thlonfCllB 
ed  corneous  mandible,  notched  on  the  edges. 

Tlw  circumstances  in  which  the  snails  differ  ftwn  IIm, 
slugs,  are  chiefly  observable  in  the  organs  of  generatieik, 
The  vagina,  previous  to  entering  the  common  sexual 
cavity,  is  joined  by  the  cai.at  of  the  vcsiclL,  ar.d  hy  two 
cati.fls,  ear  h  pr'oi  cediir.^  from  a  liinulle  ot  nvui'.ifid  vesi- 
cles. I'.ach  bundle  cnnsi^tsr  fa  stem,  wttich  is  the  Canal, 
and  numerous  branches  with  blunt  levminations.  Thean 
canals  pour  forth  a  thin  milky  fluid,  whose  use  is  on* 
known. 

Connected  with  the  sexnsi  cavity  is  the  Lag  in  which 

the  drills  arc  produced.  The  bj^;  iisclf  Is  muscular, 
with  longitudinal  grooves,  and  a  glandular  bodv  at  the 
extremity.  This  glandular  body  secretes  tJie  darti 
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which  is  in  the  form  of  a  lengthened  pyramid,  consist- 
ing of  calcareous  filaments  nearly  resembling  asbestus. 
Previous  to  Ah«  sesnai  uniooj  the  tvo  mul*  touch  cicb 
otiier  repeatedlf  with  the  nioiith  and  tentaealii  and  tt 

las(  llie  dart  of  the  one  is  pushed  fonh  hy  its  miiscuk.r 
ba^j,  and  directed  against  the  body  of  the  otl-.t:r,  into 
wliich  it  enters,  never  penctratinj;  through  the  integu- 
ments, and  even  in  many  case*  falling  abort  of  its  mark. 
Whether  the  use  of  the  dart  ia  merely  to  athmiletey  or 
whether  it  »  sutaacrvicnt  to  any  other  parpoae,  cod 
scarcely  be  aeld  to  be  determiDed. 

The  species  of  this  genus  are  numerous,  and  may  ad- 
mit of  liisirihution  into  several  sections,  from  circum- 
stances connected  with  the  (brm  of  the  shell.  Without 
instituting  these  at  present,  wc  shnll  subjoin  a  list  of  the 
species  indigenous  to  Britain,  which  belong  to  thie  re- 
stricted genus :— I.  H.  Pomstia  ;  3.  virgata  ;  cingen- 
da}  4.  rufcscens;  5.  camlaiia;  6.  I)ii>pida;  7.  lucida; 
8.  trochiformis ;  9.  spinnlosa  ;  lo.  capcrata;  ll.radiata; 
19.  umbilicata ;  13.  lajncida;  14.  ulbella  (of  Drapar- 
naud,)  found  near  St.  Andrtw's  by  Mrs.  Fleming,  Flisk; 
is.  ericeterum;  16.  paludosai  17.  cryatallioa  (of  Dra- 
Jpsmand,)  found  at  Battereea  by  Dr.  Leech ;  18.  caper* 
«a;  19.  memoralisi  30.  arbastonam)  91.  foacct  99. 
elegans  (of  Draparnaud,)  the  Troehoi  terristris  of  Bri* 
tish  writers. 

The  5car<iA<r»  of  Montfort  is  formed  from  the  Helix 
acarahzus  of  Linnxns. 

11.  BvLiMus. — The  shell  furnishes  the  dialinguisbii^ 
nark  in  this  family.  It  is  turreted,  and  the  month  ie 
longer  than  it  is  broad.  The  following  species  are  in> 
digenous:  I.lubricus;  3.  obscurus;  3.  lackhamensis ; 
4.  fascia! us 

The  species  which  ate  related  to  the  Turbo  6j</f«« 
perverati*  and  muteorum  of  Linnxus,  constitute  a  very 
natural  family,  which  may  be  termed  PtfPAOBA,  dislin- 
gttished  by  the  mouth  being  in  general  fumlsbed  with 
teeth,  or  testaceous  iaminaCi  and  the  last  whorl  nearly 
the  same  or  less  than  the  preceding.  Perhaps  the  most 
convenient  way  of  dividing  them  is  into  two  sections, 
the  first  including  the  dextral,  and  the  second  the  sinis- 
tral shells. 

The  dextrai  pupacea  form  three  genera.  The  Pcfa, 
as  originally  constructed  by  Lamarck,  wa«  eqoally  faulty 
trith  many  of  the  old  Linnxan  genera.  Aa  we  hare 
restricted  it  to  include  dextral  shells,  with  the  animal 
possessing  fotir  tcntacula,  with  eyes  at  the  tips  of  the 
two  longest,  we  can  receive  into  it  the  muteorum,  tex- 
dentaru;  and  jutti/teri,  of  Montagu.  The  genus  Chon- 
drua  of  Cuvicr  contains  the  iridens  of  Montagu.  In  the 
genus  CAkYCHtOM,  formed  by  Mailer, the  tentacula  are 
only  two  in  number,  with  the  eyes  placed  at  the  base. 
It  is  represented  by  the  T.  earyehium  of  Montagu. 

Tiiv  inisual  pupacca  form  two  genera.  The  first, 
which  n  the  Clausilia  of  Draparnaud,  contains  sinistral 
shells,  with  the  animal  furnished  with  four  tentacula, 
with  eyes  at  the  tips  of  the  two  longest.  To  the  pillar 
tliere  is  attached  hiternally  a  twisted  plate.  This  con- 
tains the  followinfj  British  species, — fterverna,  mi^rkang 
lominata  biblkata,  ancl  tabiata.  The  other  genus,  called 
Vertioo.  was  formed  by  Mu  ir  I"he  animal  pos- 
sesses only  two  tentacula,  with  the  eyes  on  their  tips. 
The  T.  vertigo  is  the  type  of  the  gemiB. 

In  the  shells  of  the  preceding  genera,  tbe  margin  of 
the  mouth  is  always  thiek,  and  strengthened  by  a  ring 
when  the  animal  is  ^rrivp  I  ;;t  full  growth,  after  which 
the  sl>ell  is  stationary  in  puiDt  of  size.   This  is  a  charac* 
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ter  peculiar  to  the  terrestrial  testacea.  In  the  two  ge- 
nera which  follow,  the  margin  of  tho  moutb  is  simple. 

Vlil.  ViTninA.— This  gonna  tm  Ibniied  by  M.  Dsn- 
deberd  do  Pemasae,  and  termed  by  him  tfencc^Hnms. 

n-aparnaud,  to  avoid  the  use  of  a  hybrid  name,  substi- 
tuted Vitrina.  The  shell  is  incajiablc  of  containing  the 
animal.  The  margin  of  the  shield  is  doulile,  atid  the 
upper  fold  is  divided  into  several  lobes,  which  are  re* 
i1  c  c  t  e  d  on  t  he  surface  of  the  shell.  Tbo  Helilt  peliudds 
of  Mttlier  is  tbe  type  of  the  genua. 
tX.  Soooivma.  Prom  the  HeKx  sacemea  of  Mailer 

ithe  putris  of  Montagu  and  Donovan,  not  of  Lintueus) 
)raparnaud  has  fornicd  the  genus  Succinca.  The  mouth 
is  large  in  projiortion  to  the  size  of  tlic  shell,  and  eflusc 
at  the  base,  with  the  outer  lip  thin,  and  the  pillar  atte- 
nuated. VV'e  are  at  a  losa  to  account  for  the  coodvet  of 
Lamarck  in  substitatiog  e  new  name  ibr  this  genus  with- 
out any  apparent  reason,  and  thus  adding  to  the  syno. 
nimcs  with  which  the  science  is  already  oppressed.  The 
name  first  employed  by  Draparnaud,  indicates  one  of 
the  most  striking  characters  of  the  type  of  the  genus, 
whereas  the  term  Amphibuiina,  used  by  Lamarck,  is 
ibandod  on  a  mistake,  and  is  apt  to  mislead.  Tbe  Ho> 
Hx  tnccineai  altbougb  found  in  damp  piacee,  is  not  ua- 
phiUout.  It  never  enten  the  water  voluntarily.  Indeod» 
Muller  says,  *'  Sponte  in  aquam  dcsrendcrc  nunquara 
vidi,  e  contra quoties  eum  aqux  immisi,  conicstim  egre- 
diebatur."  Tbe  same  remark  is  mailo  bf  Montngllt 
aitd  we  have  often  witnessed  its  truth. 

X.  AoRATiNA.>-The  mouth  of  the  shell  in  this  gentia 
WMr^  nenablea  tho  IBkilimtt  but  the  end  of  tbe  pillar  is 
traneated.  The  Boeeinum  acicula  of  Muller,  a  native 

of  England,  belongs  lo  this  genus,  and  likewise  the  Helix 
octona  of  Linnaeus,  errutieuusly  considered  as  a  native  of 

Britain. 

XI.  Cyclostoua.  This  genus  is  readily  distinguish* 
ed  from  all  the  preceding  by  the  circular  aperture  of  the 
shell,  and  the  foot  of  tbe  enimal  being  furnished  with  a 
nd  or  opereultim.  This  genus  may  be  regarded  as  the 
type  of  a  singular  tribe  of  the  terrestrial  pulmonirLi^. 
The  pulmonary  cavity  opens  upon  the  neck,  as  in  many 
of  the  pcctinibranchia.  The  sexes  arc  likewise  sepa* 
rate,  the  penis  of  the  male  being  large  and  muscular, 
but  contained  in  the  interior.  The  primary  tentacula 
have  sub-globular  highly  polished  extremitien,  which 
Montagu  {Tcttttcea  Britannica,  p.  345.)  is  disposed  to 
regard  as  eyes.  The  true  eyes  arc  placed  at  the  base 
of  the  tentacula  on  the  outside,  and  are  elevated  on  tu- 
bercles, the  rudiments  of  the  second  pair.  The  tenta- 
cula, though  aomewhat  contractile,  are  incapable  of 
being  withdrawn,  afler  the  manner  of  tbe  slugs  aiid  sntUe. 
The  C.  elegans,  the  Turbo  elegana,  of  MoMsga,  is  tbe 
type  of  the  genus. 

Skot.  II. 

The  aquatic  pnlmoniferous  gaatotopodl,  wMch  am  in* 
eluded  in  this  section,  have  all  two  temaeub, usually  flat- 
tened with  the  eyes  at  the  interaal  base.   The  sexes  are 

united.  The  spawn  in  the  form  of  a  gelatinous  mass  is 
deposited  on  aquatic  plants,  under  water.  The  food  con- 
sists of  aquatic  plants.  Although  they  reside  in  the 
water,  they  are  obliged  to  come  to  the  suriiMe  toraspire» 
when  they  open  the  pulmonary  cavity,  and,  afker  rooiaiti* 
ing  a  ahoct  time,  again  close  it  and  descend.  Like  the 
genera  of  the  preceding  section,  Ihey  admit  of  distribu- 
tion into  two  tribes. 

Tribe  1 This  ctmtaios  those  animals  which  are  o«kcd, 

4Q 
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and  which  have  been  included  in  the  genus  Onehidtum. 
In  this  genus,  ihc  animals  arc  fiiri>islied  with  a  cloak  of 
more  than  ordinary  thickness,  which  covers  the  whole  of 
the  upper  part  of  the  body.  There  arc  two  long  tenta- 
cola  mi  the  head*  capable  of  being  wjilulrawn  like  those 
of  the  slag.  Tha  laout  ia  divided  ialo  two  broad  appen* 
dages.  Wtween  the  tentaculat  toward*  the  right  ndot 
is  the  opcninjj  for  the  penis.  The  anus  is  terminal, 
above  which  is  the  entrance  to  the  pulmonary  cavity, 
and  on  the  i  is  the  opening  to  the  female  organs, 
from  which  a  groove  runs  towards  the  right  lobe  of  the 
snout. 

The  mouth  ia  deatitute  of  proboscis  or  jawa.  The 
tongue  it  merclf  a  cartilaginous  plate,  grooved  trant> 
Tersely.  The  gullet  is  long  in  proportion,  with  a  villous 
surrace.  There  are  three  stomachs,  each  distinguished 
by  its  peculiar  characters.  The  first  is  a  true  gizzard, 
covered  internally  with  a  cartilaginous  cuticle,  and  its 
valla  formed  of  two  strong  muscles  with  connecting  li* 
gananta.  The  second  atomach  ia  funncUshaped,  with 
prominent  ridges,  both  on  tea  external  and  internal  sur- 
face. These  ridges  at  their  origin,  internally,  arc  high- 
est, and  project  considerably  into  the  cavity,  acting 
like  a  valve  in  retarding  the  progress  of  the  food.  The 
third  stomach  is  abort  and  cylindrical,  covered  iolenially 
with  equal  longitudinal  fine  ridges.  The  intMtlne  it 
nearly  of  equal  thickneaa  throagMMitiaiid  about  two  and 
a  half  time*  longer  than  the  bo^.  The  salivary  glands 
are  much  branched,  and  pour  their  contents  into  the  en- 
trance of  the  gullet.  The  liver  in  the  animals  of  this 
genus  is  distributed  into  three  separate  portions,  each  of 
which  may  he  regarded  as  a  distinct  liver,  an  arrange- 
ment  which  is  not  known  to  uke  place  in  any  other  anU 
mal.  The  firat  liver  is  situated  near  the  middle  of  the 
hodf  on  the  right  aide,  while  the  second  is  situated  near 
the  posterior  extremity.  The  ducts  enter  the  cardiac 
opening  of  the  stomach,  each  by  a  separate  hole,  and  seem 
to  occupy  the  place  of  the  zone  of  gastric  glands  ob- 
served in  birds.  The  third  liver  is  placed  at  the  poete- 
rior  end  of  the  g^swd)  into  which  it  poura  ita  contents 
by  a  abort  duct 

The  moat  remarkable  feature  of  the  circulating  sys- 
tem, is  the  position  of  the  lungs,  at  the  posterior  extre- 
mity of  the  body,  which  occasions  a  corresponding  ar- 
rangement in  the  connecting  organs.  The  entrance  to 
the  pulmon:\ry  cavity  is  immediMeljr  above  the  anu*. 
The  vessels  iu  which  the  blood  iaamtediM  diMfiboti^ 
on  the  roof  and  atdeaof  the  cavity.  The  pulmonic  veins 
contlat  of  two  receptacles,  one  on  each  side,  extending 
nearly  the  length  of  the  body,  which  may  be  cousi  1<  ri  d 
as  venz  cavx.  These  receive  the  blood  by  numerous 
vessels,  and  convey  it  directly  totbe  lungs.  The  aiSrated 
blood  is  conveyed  by  a  syatcndc  vein  into  a  large  aortcJoi 
seated  in  front  of  the  Iang8|Of  eomiderable  aiie,  with  the 
walla  fortified  on  the  interior  by  branched  ligaments. 
The  ventricle  is  placed  at  its  anterior  extremity,  and 
separated  by  two  valves.  The  aorta  arises  from  the  op- 
posite side  of  itie  ventriclci  its  main  trunk  passing  on 
towards  the  head. 

The  male  and  female  organa  of  generation,  although 
occurring  in  the  aame  individual,  appear  to  occupy  dif- 
ferent parts  of  the  body.  The  opening  cf  ti  e  male 
organs  is  at  the  tentacula,  which  leads  to  a  La\  i!y  ter- 
minating in  two  unequal  recesses.  The  antci  Kir  i-i  the 
smallest,  and  receives  the  termination  of  a  vessel  three 
or  lour  times  lunger  than  the  body  itself,  which  ttkM 
iti  riM  at  the  external  baae  of  liie  cavHjr  itael^  appa* 


rently  from  the  cellular  substance,  and,  after  a  variety  of 
convolutions  in  the  neighbourhood  of  the  mouth,  opMlS 
into  ilic  recess.  The  second  recess  is  the  largest,  and 
ilie  vessel  connected  with  it  is  more  complicated.  Its 
origin  is  in  a  mass,  which  occupies  a  considerable  por- 
tion of  the  abdominal  cavity,  and  which  conaiaia  of  ft 
ael  farming  a  great  number  of  complicated  coovoiataam> 
liberally  stuipllt-:!  wi-h  l;.Irjnil  vessels.  The  duct  wluch 
proceeds  from  this  ina.si  julTcii  a  L.uddcn  thickening  of 
its  walls  for  a  short  spate,  afifr  win  :  i  again  contracts, 
and  before  it  terminates  in  the  recess,  in  a  perforated 
glandular  knob,  it  contalne  •  pedunculated  fieshy  body 
with  a  abarp>point«d  comeoua  OBtren^ytpfobably  ca^ 
Me  of  being  protruded  into  the  receaa  and  cavity. 

The  parts  whicli  arc  considered  as  forming  the  female 
orguns,  or  which  are  connected  with  the  sexual  cavity  ot» 
the  right  side  of  the  anus,  cu:i5ib',  01  sii  ovarium  divided 
into  two  lobes,  each  of  which  may  be  perceived  to  be 
again  minutely  subdivided.  The  oviduct  is  tortuoaa»aBd 
paasca  through  a  glandular  bodyi  which  in  the  other  bm- 
teropoda  is  regarded  at  the  tetllde.    The  pedanco* 

lated  vesicle  gives  out  two  ducts,  one  of  whlcli  j^'oes  to 
the  testicle,  tiic  other  to  the  uterus.  It  is  citlicult  lo 
form  even  a  conjecture  regarding  tuc  u5c^  of  all  this 
complicated  sexual  apparatus.  The  subject  can  only 
be  elucidaiai  by  an  attentive  examinaiioo  of  the  coiidi- 
tion  of  the  «(gwi»  U  Afferent  aeaaons  «f  the  yoaTs  ttd 
studying  at  the  tame  time  the  hatntt  of  theanlmals.  --* 

The  preceding  dcscviptir n  of  lUc  characters  of  the 
genus  is  taken  from  the  anaioiuicai  dtuils  of  Onchidium 
pcronii,  a  species  found  creeping  upon  tlie  rock  under 
water  in  the  Mauritius,  by  M.  Peron.  The  genus  waa 
firat  fallilutod  by  Dr.  Buchanan  in  the  Unnean  ZVois*- 
«c«fMi»*  ToL  T.  Db  ittt  for  the  receptioQ  of  a  apaclat 
which  fie  fomid  jn  Bengal,  oo  the  leaves  of  Typba  de^ 

phantina.  This  species,  however,  if  the  description  be 
accurate,  differs  essentially  from  the  one  described  by 
Cuvier,  and  would  lead  us  to  infer  that  a  new  genus 
would  be  necessary  for  the  reception  of  the  specie*  of 
the  last  mentieoed  naturalist.  This  it  not,  (says  Df* 
Buchanan,)  like  many  others  of  the  worm  lund,  an  heniw» 
phrodite  animal,  for  the  male  and  female  organs  of  ge- 
neration are  in  distinct  individuals.  I  have  not  yet  per- 
ceived any  mark  to  distinguish  the  sexes  while  they  arc 
in  copulation,  as,  in  both,  the  anus  and  sexual  organs  are 
placed  in  a  perforation  {cloaca  eommmk)  in  the  under 
part  of  the  tail,  immediately  behind  the  foot  |  but  dorlag 
coition  the  distinction  of  sexes  is  very  evident,  the  p4»Bt 
protruding  to  a  great  length,  considering  the  size  of  the 
animal."  Cuvier  seems  disposed  to  suspect  the  accu- 
lacy  of  ll)ese  sentiments,  and  as  they  do  not  appear  to 
have  been  the  result  of  dissection,  it  would  be  desirable 
to  have  the  doubts  on  the  subject  cleared  up  by  a  re-ex* 
ambntioo  of  Iho  animal  in  question.  Dr.  Buchaow  ia 
probably  correct  lo  considering  the  tealacoln  no  oticil* 
lated.  .  i-w 

TaiBE  II.— In  this  tribe  the  animals  are  furnished 
with  a  distinct  external  testaceous  covering.  The  spe- 
cies  which  it  includes  were  dispersed  by  Linnaeus, 
through  the  geoera  UeliSt  Bulla*  Volota,  and  Patella, 
according  to  the  cbatactera  ftimished  by  the  ahell.  They 
are  now  arrangrd  uridcrthc  following  genera. 

1.  LvMN^KUs. —  i  hc  shells  of  all  the  species  are  dex- 
tral.  The  animal  is  constructed  so  nearly  on  tlic  plan 
of  the  snail,  that  it  will  be  unnecessary  to  enter  into  any 
detaiiaof  its  structure,  ftrther  than  to  take  notice  of  the 
move  icmarkable  pecolliiitiea.  The  tentacula  oro  two 
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In  number,  laneeofate  mi  depressed,  «nd  itmptlile  of 

being  withditswi:.  The  eyes  are  seated  on  the  head,  nt 
the  inner  basc,aijJ  alitile  in  front  of  the  tentacula.  I  lie 
mouth  is  furnished  with  three  jaws,  ihctwo  lateral  ones 
simple,  the  upper  one  like  ihe  slug,  crescent-shaped, 
vlth  a  notch  in  the  middle.  The  raale  and  female  or* 
gsns,  thovBb  intimately  coDnectad,  internally,  baire  their 
external  orifices  separated  to  «  comtderable  distance, 
the  former  issuing  as  usual  under  the  right  tcntaculum, 
Ihc  latter  occuning  in  a  caviiy  near  the  the  pulmonary 
opening  on  the  side  under  the  border  of  the  cloak.  In 
consequence  of  this  arrangement,  the  indtnduals  ot  L. 
»$egaali»  have  been  observed  by  GcuPTroy  and  Muller 
to  unite  tog«tlwr  to  •  chain  during  coition,  the  fint  and 
last  membert  of  the  aeriei  eicrcisin^^  only  one  of  tho 
aexual  functions,  the  intervening  individuals  impregnat- 
iog  and  receiving  impregnation  »t  the  «ame  lime.  Whe- 
ther this  is  the  constant  or  only  accidental  practice  of 
this  apecies,  does  not  appear  to  be  determined.  We 
know  that  many  other  species  of  the  genus  are  nratually 
impregnated  as  uannl  in  paira  only. 

The  speciea  of  thia  gonufl  are  numerona.  They  re- 
side in  pools,  lakes,  and  rivers.  They  furnish  a  favour- 
ite repast  to  the  different  kinds  of  irouts  and  water-fowl. 
The  following  are  natives  of  Britain.    L.  stagnalis,  fra- 

gilis,  palustriS)  foaaarius,  octaafractusi  detritus,  auricu- 
ktloa,  ptttrii,  gladBoaUf  and  ftnbMf  Helix  luteai  of 
Montagu. 

With  regard  to  the  Lymnatiaailriettlarltia,  It  would 
appear,  from  the  observations  of  Draparnaud,  " /Ik! aire 
det  MdUuiitjuet"  p.  49,  that  it  exhibits  a  very  singular 
structure  of  the  respiratory  organs.  We  shall  quote  his 
own  words.  "  L'animal  est  pourvu  de  quatre  fitameos 
Cll  tidies  qtii  partant  de  la  partie  sup^riure  du  cou,  pids 
dti  maataau }  ee  aaiit  dea  trachtea.  Cea  tubea  aont  lon^Si 
hianca  et  trea-transpaiem,  ct  on  ne  lea  diatingne  bien 
qu'a  la  loupe.  Leur  surface  est  comme  rugueuse,  et 
leur  extiemite  est  un  peu  ren66e.  lis  sont  r^tractilcs. 
L'animal  Ics  fuit  sortir  a  voloni6,  un,  deux,  trots  ensem- 
ble :  il  les  agitc  comtourae  aans  cesae  en  divers 
sens :  c«  qui  lait  qn'en  lea  piendrait  pour  de  petite  vers. 
Je  prtewne  que  par  ee  oMutement  cas  erganes  a6paient 
de  I'eaa  I'air  que  y'eat  eontenn  et  I'Sbaorbent.  C«t  ani- 
mal est  ti^s  sujet,  ainsi  que  les  autres  gasteropo'lci  fl  i 
viatilcs,  ^Atre  infest^  par  Ic  nait  vermicularU  se  loge 
ordinaifcmententre  le  cou  et  Ic  manceau,  au  dessous  dcs 
tentacules,  ets'agite  sans  cesscd'un  mouvement  vvrml- 
culaire."  Little,  doubt,  we  think,  can  be  emertalncd 
that  this  naturalist  liad  been  deceiwcd  by  some  of  the 
panaitleal  leeches  which  infest  the  aquslfc  pulmonirera, 
and  that,  instead  of  foreaihii  ^  Vy  means  of  tubular  gills, 
the  animal  of  the  L,  aunculai  ius  possesseS|  like  those 
which  it  feaemblea  in  other  charactersi  a  pulmonary 
cavity. 

II.  Pbtsa.— The  shell  of  the  animals  of  this  genus 
nearly  feacsnblea  that  of  the  precediiig,  with  these  dif« 
iarences,  however,  that  the  whorts  are  ainistral,  and  the 
pillar  lip  is  destitute  of  a  fold.  The  external  appearance 
of  the  animal  is  similar  tu  Lymncus,  but  the  margin  of 
the  cloak  is  loose,  divided  into  lobes,  and  capable  of  be- 
ing reflected  over  the  surface  of  the  shell  near  the  month. 
The  BuBBjbHttnatU  of  British  conchologists,  is  regard* 
ed  aa  the  type  of  the  genua  which  waa  Institnisd  by 
Drapamaad. 

III.  Aplexa. — The  shell  of  this  genus  is  lilvcwisc  si- 
nistral, but  it  is  more  produced  than  the  former,  and 
poaaeisea  a  ibid  on  the  pitlar  lip.  Thechak  of  the  anU 


msl  la  incapabfe  of  being  reflected  upon  the  ahelt,  and 

its  martinis  r!i 'ti'n'e  of  lobes.  This  genus  (from  • 
and  irAiJi«,  iucin:a)  lias  been  instituted  for  the  reception 
of  the  fiull.'i  hyfinurum   and  rivalin  uf  Bri'.ili  ji^rl.ors. 

IV".  CoNovi;LA.—Tbis  genus  was  instituted  by  La- 
marck, for  the  reception  of  several  species  of  Buviatile 
votutey  as  the  avrt»-mU*.  The  shape  of  the  shell  is 
eordcal,  the  spire  forming  the  baie.  The  pillar  is  fur- 
nished with  ridges.  The  lbn»  of  the  iahabitaot  b  tin- 
known. 

y.  Pi.ANORBis. — Indepcndctit  of  the  character  deriv- 
ed from  the  spires  of  the  shell  revolving  in  nearly  the 
same  horizontal  plane,  the  animal  is  furnished  with  tOD- 
taculaf  which,  nnlihe  those  of  the  preceding  genera,  ar» 
loog  and  lififbrm,  with  the  eyes,  however,  placed  aa  usual 
on  their  internal  base.  It  is  a  sinistral  genus,  the  anus, 
pulmonary  cavity,  and  sexual  organs,  beinp  on  the  lefi, 
and  the  heart  on  the  rijjht  side.  Some  of  the  species, 
particularly  F.  comeut,  pour  forth,  when  it-hlatcd,  a  pur- 
ple fluid  from  the  sides,  between  the  foot  and  the  mar- 
gin of  the  cloak.  In  internal  structure,  the  animals  of 
this  genus  resemble  those  of  the  genus  Lymneus.  The 
British  species  are  nine  in  number,  and  reside  in  shallow 
ponds  and  ditches,  amotig  aquatic  plains,  on  which  ihey 
feed. 

VI.  Seombxtima.'— We  instituted  this  genus  several 
years  ago,  for  the  reception  of  the  Miutilut  laeuitri*  of 
Ughtfoot,  first  described  and  f gured  in  FJUL  Trant.  vol. 
Ixsvi.  p.  100.  tab.  i.  fig.  !<— 8.'  The  thell  externally 

bears  a  close  resemblance  to  a  Planorbin,  but,  internally, 
it  is  divided  into  distinct  chambers  by  solid  transverse 
septa,  which  comuiunicatc  with  earh  other  by  a  trtradiat- 
ed  aperture.  The  animal  possesHcs  the  same  filiform 
tentacula  with  the  eyes  at  their  base,  which  distinguish 
the  species  of  Planorbia,  but  it  ia  uncertain  whether 
the  openings  on  the  side  be  dextrsi  orunistral. 

VI r  Akoylus.— The  shell  in  this  genus  is  a  short 
conipicbbcd  cone,  nearly  resembling  the  common  Lim- 
pet. The  tentacula  arc  short,  compressed,  a  little  trun- 
cated, with  eyes  at  the  internal  base.  The  foot  is  short 
and  elliptical.  This  genus  was  instituted  by  Geoffroy, 
and  includes  the  FmttUa  iaeuatrtt  sad  oblemga  of  firituh 
writers. 

SuDDiTisioH  II.— .Gasteropoda  BAAXCHirKKA. 

The  animals  of  this  subdivision  are  chiefly  inhabltsnts 
of  the  ocean  a  few,  however,  are  found  in  fresh  water 
lakes  and  atraems.  They  admit  of  distribution  into  the 
following  orders. 

I.  OtiOKK.  JiudibnitchUi. 

This  order  chieSy  contains  those  soimals  which  Lin- 
naeus included  in  Ills  genus  Doris.  Since  the  writings 
of  the  illustrious  Swede,  many  new  species  have  been 
discovered,  rendering  the  construction  of  several  new 
genera  necessary. 

All  the  animals  of  this  order  are  destitute  of  a  shell  or 
corneous  plate  on  the  back.  The  head  is  furnished 
with  tentscula.  The  brsnchi*  sre  eiternsi,  aiKi  consist 
of  simple  or  compound  filaments  at^sing  from  the  cloak 
on  the  sides  or  back.  In  many  species,  the  back  is  co- 
vered with  perforated  papillae,  which  probably  gi%  e  rise 
to  a  mucous  secretion.  All  the  specii  are  licrmaphro- 
dite,  with  reciprocal  impregnatira.  The  external  open- 
ing ol  geaontkm  to  situated  at  the  tight  lido.  In  tiro 


Digitized  by 


076 


MOLLUSC  A. 


genera,  Doris  and  Polyccra,  the  anus  h  utoated  on  the 

back,  and  surrouinlctl  by  a  disk  fritiKcd  by  ihc  branchix. 
In  the  other  genera  liie  anus  is  situated  on  the  rigitt 
aide. 

I.  Don  14. — This  gctiu?,  as  now  restricted,  contains 
such  animals  as  Itavc  the  atius  oo  the  back  towardt  the 
tail,  aurrounded  only  with  a  fringe  of  plumose  bran- 
chiae. The  cloak  is  more  or  less  covered  with  paptllx, 
which  the  a;iiiiKil  has  the  power  of  coiUractinj^  pka- 
sure.  It  is  divided  from  the  fuot  by  a  disiiiict  duplic<f 
ture.  Towards  the  anterior  margin  arc  the  two  supe- 
rior tenucula,  which  are  likewise  retractile.  Each,  at 
the  bate,  ia  aurrounded  with  •  ahori  aheath,  supported 
on  a  slender  stem,  with  an  enlarged  compound  plicated 
samtnit.  The  neck  is  short,  and  above  the  mouth  is  a 
small  prujecting  membrane,  connected  at  each  side  with 
the  interior  lentacula.  Theae  tentacuia  are  in  general 
■nail,  and  in  some  cases  it  is  difficult  to  detect  them. 

The  mouth  ia  in  the  form  of  a  abort  trunk,  leading 
to  Beshf  lips,  within  which  the  tfingoe  is  placed.  It  ia 
covered  with  minute  reOccicd  hairs,  an<1,  from  its  motion, 
appears  to  be  destined  exclusively  for  deglutition.  The 
gullet  is  a  simple  nicmhiancijui  tube,  terminating  in  a 
stomach  presenting  on  tiie  interior  a  few  longitudinal 
Jhlds.  It  is  furnished  with  a  small  cxcum,  whose  ex- 
tremity receives  the  InJe  from  the  liver.  The  stomach 
likewise  receives  the  secretion  of  another  gland,  which 
is  not  connected  with  the  liver.  It  is  in  the  form  uf  u  sinnll 
bag,  whose  inner  surface  is  covered  wtih  numcious  pu- 
pilhu.  The  intestine  is  lodged  in  a  groove  on  the  sur« 
face  of  the  liver,  and  proceeds  directly  to  the  anus. 

The  liver  Itself  is  divided  into  two  lobes,  and  gives 
rise  to  numerous  biliary  ducts,  which  proceed  to  the 
stomach.  But  it  likewise  gives  rise  to  a  duct  which 
proceeds  to  a  small  bap  ;>laiied  on  the  inside,  and  uFicr- 
M'aids  opens  oti  tlie  sijilnce  n\  a  sniail  hole  near  tlic  alius. 
It  yet  leiiiKiids  to  be  detcrniincd,  whtilicr  the  lluid  car- 
ried oiT  liy  tills  conduit  be  excrementitiovn  matter,  se- 
parated by  the  liver,  or  whether  the  gland  which  pro- 
duces it  be  distinct  from  that  or^n,  but  so  interwoven 
'therewith  aa  to  elude  theobservaiion  of  the  anatomist. 

It  is  obvious,  ft  oiu  the  stnu  ture  of  the  digestive  or- 
gans, that  the  si)ccies  subsist  on  s'jft  food,  re(|iiirin^ 
neither  [uitlihi;  rior  ^^rindin^^,  and  in  tins  icsiiect  (liBVr 
remarkably  from  the  species  uf  ttic  genus  Tritunu,  which 
vttrt  formerly  arranged  along  with  them. 

The  organs  of  generation  differ  little  from  the  other 
hermaphrodite  gasteropoda.  The  vesicle  furnishes  two 
canals,  one  ot'  winch  t;oes  to  the  te^tiele,  the  otlitr  to 
the  pctii:!.  i'hcic  is>  kkewisc  a  minuic  bat;  connected 
with  the  canal  of  the  latter.  They  dejjosit  their  spawn 
OD  sea^weeds  and  atones.  It  is  gelatinous,  of  a  white 
colourf  and  in  appearance  reaemUei  the  Spongia  com« 
preasd. 

The  species  of  this  genus  are  numerous,  although 
their  specific  cliaracters  are  still  imperfectly  aNteriain- 
«d.  Tiiii  ^oiluwmg  species  have  been  detected  in  the 
British  seas. 

J.  Dortt  argo — Body  about  three  inches  in  lengthy 
nearly  smooth,  and  of  a  lemon-yellow  colour.  The  anal 
plumes  about  twelve  in  number.  It  is  called  aea>leilicin. 
Pennant's  Brit-  Zooi.  iv.  p.  43.  lab.  22. 

This  species  is  not  uncommon  in  the  eravices  of  the 
rocks  about  low-water-mark. 

3.  Dorit  vcmicoM,— Body  about  one  inch  in  length, 
the  <;loak  doMljr  cof«Nd  with  tuherctea;  superior  ten> 


tactth,  smooth  at  the  base,  compressed  at  the  attmmft. 

Tiie  VLn;  surrounded  with  about  iwcivy-four  plumes. 

l  ilt;  species  which  Cuvicr  ha  iigured  nn  Icr  this 
name,  3ffR.  »ur  te  Genre  £)cr(«,  lab.  1.  fi;^.  4,  .5,  6,  7. 
is  represented  as  having  only  sixteen  anal  plume». 
K<iually  common  with  the  preceding  in  the  eama  «ittta« 
tion*   Frequently  cast  ashore  after  alorma. 

3.  DvrU  levU, — Body  about  half  an  inch  in  length, 
and  wiiieii  in  fiont.  Foot  narroiv.  Cloak  smooth  in 
the  ntiddie,  tuotrculaltid  blightiy  towards  the  margin. 
The  vent  surrounded  with  eight  plumes. 

Tbia  species  is  figured  by  MuUer,  2«oL  D*n,  lath 
47.  fig.  3|  '4|  S.  It  is  TC17  common  in  eompuiy  with 
the  former  among  the  Zetland  isles. 

4.  Dorta  marginata. — Length  about  a  quarter  of  an 
inch.  Cloak  snujoih,  tin^jed  with  pink,  with  an  undu- 
lated membraneous  border,  usudiiy  four-pointed  in 
front. 

Thia  apeeiea  occurs  en  the  coaat  (tf  Devon,  where  it 
W4S  observed  by  the  late  George  Montagu,  Esq.  by 
whom  it  was  described  and  figured  in  (he  Linn.  TYaju. 
vol.  vii.  p.  79.  tab.  vii.  fig.  7.  He  refers  to  the  fi>;ure 
1).  Ixvis  in  the  Zon/ogiu  Dmnca  as  sy  no-iitijous,  but  with 
doubt.  We  have  no  hesitation,  however,  in  c  jnsidering 
them  as  distinct.  The  D.  eleclrina  of  Pennant  is,  huw. 
ever,  probably  a  variety,  but  the  breviqr  of  ilie  deacrip* 
tion  and  imperfection  m  the  figure  which  he  has  given 
render  reference  uncertain. 

5.  Doris  tiudisa. — Length  about  half  an  incli.  Foot 
broad,  emarginate  in  iront.  Cloak  with  lour  cqviidiiiant 
papillx,  on  each  side  a  mesial  iinc.  riunie^oi  the  vent 
at>out  nine  in  number. 

Thia  is  another  species  discnvet-cd  by  MontagUi  Zjm. 
7Vvn«.  vol  ix.  p.  lOT.  tab.  vii.  ti^-.  3. 

6.  Dorif  ■/uadnccrnis. —  Leiij^Ui  about  three  ("  ' hs  of 
an  inch.  Cloak  s-nooth  in  the  m:dd!c,  a  loiv  ©f 
obsolete  t|jl;ercles  on  each  side,  'reniaciiia  a[)proxiinat- 
ed  in  pairs.    Vent  surrounded  by  eight  or  nine  plumes. 

Thia  is  a  rare  species,  and  is  described  and  figured 
by  Montagu,  Unn.  IVatu.  vol.  xL  p.  17.  tab.iv.  fig.  4.  $ 
probably  the  type  of  a  new  genua. 

7.  Doris  ;ijynf(iNj, — l^cni^th  a'lotit  half  an  inch.  Cloak 
thickly  <:()vere(|  wiih  shfrrt  lanceolate  tubercles.  Above 
the  head  cniarj^iii.ile.  Sheath  ot  the  superujr  tenlacula 
noiciied  in  the  margin.  Anal  pUirnes  about  eight  ia 
number.    Body  pale,  frecked  with  dusky. 

We  have  found  thia  species  in  the  Zetland  acaaiaad 
have  not  met  with  any  description  with  which  its  cha- 
racters correspond. 

II.  PoLYCERA. — This  genus  is  nearly  allied  to  the 
former.  It  was  instituted  by  Cuvier,  for  the  reccptioii 
of  those  species  whose  anus  is  surrounded  with  plumcSf 
but  which  possess,  in  addition,  two  raembraoaeeous 
plates  wherewith  to  cover  them.  The  aupcrior  tenta> 
cula  arc  similar  to  those  of  the  Doris,  but  the  inferior 
ones,  surruiindinK  the  inoath  ahoTe>  aremore iinnieraii% 
extending  Irora  four  to  six. 

This  genus  contains  fewer  species  than  the  precediog. 
Two,  however,  have  been  detected  as  natives  of  tbe  Brit- 
ish seas. 

I.  Poliferra  fava.  Length  about  half  an  inch.  Tcclers 
above  the  tnuuth  lour  in  number  i  superior  feelers  ti»o, 
awl-shaped.  Anal  plumes  acfeni  behind  which  nretvo 
long  smooth  appendages. 

This  species  is  described  and  figured  by  Monta^, 
lAnn,  Tmu,  vol  vii.  p.  79.  tl^.  vii.  fig.  6,  The  Stgftf 
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exbibUs  two  black  doti  bstiad  t«btaco1«»  probablf 
intended  fur  eye«|  tUkoogh  no  notiM  is  Ukea  of  tbem  in 

the  descriptioo. 

2.  Polycera  fiennigera. — Length  half  an  inch.  Cloak 
pointed  bdiiodi  (Cootracied  at  cbe  tentacub,  and  emar- 
flrinate  io  front  TeMMula  lubciavated  and  perfoliated, 
with  a  sheath  of  two  leaves.  Ami  pliUMS  fivst  with  two 
bifid  appenda^s. 

Described  and  figuredllf  MoDllgV.  UttH,  TVmt.  iL 
p.  17.  tab.  tv.  fig.  5. 

In  those  genera  of  this  order,  in  which  the  anus  is 
•itosted  00  the  right  side,  and  uncoooccted  with  the 
branchite,  aomet  as  thoTriionia  and  Seyllea*  are  fiirhitb- 
w-th  conieous  jaws,  while  io  the  thethfs,  there  are 
only  muscular  lip?.  The  mouth  in  the  other  genera  has 
not  been  omi  i  .:  1  with  sufficient  atteiuiun.  Die  pre- 
sence of  jaws,  however,  is  an  important  addtuoii  to  tho 
Agastiva  organs,  enabling  the  animals  to  cut  the  sub- 
ataoeaa  on  which  they  feedj  while  the  others  must  swallow 
thdr  food  entire. 

III.  Tbitokia.— >This  genus  was  instituted  by  Cuvier, 
for  the  reception  of  those  animals  formerl)-  arranged  un- 
der ihc  ^cnu^  Doris,  whici)  have  the  liranchix  disposed 
on  each  side  the  cloak.  Many  of  the  species  possess 
eyes,  or  alleaat  hlack  points  which  are  regarded  as  such. 
There  are  two  superior  tenuculai  as  in  the  Doris»  which 
are  in  part  retractile,  and  above  the  month  sometimes 
another  [iiiit,  or  in  ihclr  stead  plumose  appendages. 

The  moutli  consibis  of  two  lips,  which  arc  piaccil  lon- 
giludinally,  atul  open  into  a  short  canal.  Within  arc  the 
jawfif  which  consist  of  two  corneous  plates  united  at  the 
upper  dorsal  edge,  aUghtly  arched,  and  meeting  at  their 
upper  margin,  for  the  purpose  of  cutting.  Within  these 
U  the  tongue,  whic(}  differs  remarkabfy  from  the  tame 
member  in  the  Doris.  In  the  latter,  the  spines  with 
whicli  it  is  beset  arc  reflected,  nnd  draw  the  food  to  il^e 
gullet,  while  in  the  former,  the  spines  are  deflected,  and 
serve  to  keep  the  food  within  the  reach  of  the  jaws. 
The  tongue  of  the  Doris  therefore  serves  for  deglutition, 
that  of  the  Tritonis  for  mastication.  Jtl.  Cuvier,  by  mis- 
take, describes  the  fiinellons  of  both  as  similar.  The 
salivary  glands  arc  placed  on  each  side  the  gullet,  and 
empty  their  conlenis  behind  the  jaws.  The  gullet  has 
a  few  loni^itudinai  folds,  the  stomach  is  simple,  scarcely 
different  from  the  gullet,  and  the  intestine  proceeds  al- 
most directly  to  the  anus,  situated  on  the  right  side. 
The  liver  is  small  and  aituaied  behind,  envelopiDg  the 
slomach,  and  indmately  united  with  the  ovarium.  The 
organs  of  K^'T'c^ii^iof  exhibit  nothiniij  rem.irkable.  The 
pedunciiliUtd  vesicle  bus  a  simple  canal.  The  exiernat 
opcnini;  (jf  ihc  or;.',an3  of  Kt^nt^nition  is situsted alittlebe* 
fore  and  beneath  the  anus. 

.    The  following  species  are  natives  of  the  British  seas; 

1. ,  Thtottia  orbvmetn*.  Length  about  an  inch.  Mar- 
gin above  (he  mouth,  with  four  plumose  appendages, 
fool  narrow,  sides  compressed.  Cloak  smooth,  scjfi, 
with  live  or  six  plumose  tubercles  00 each  side,  decreas- 
ing  in  size  towards  the  tdl.  TcMacula  two,  feathered, 
contained  in  a  sheath. 

This  species  is  deacrilied  and  figured  by  Cuvier,  in* 
bis  Mraiefre  wr  la  Se^Uc,  p.  S7.  ub.  i.  6g.  8,  9,  10. 
ytt,  have  found  this  species  in  the  Zetland  isles,  agree- 
ing with  the  characters  of  Cuvier,  with  this  (lifTcrencc, 
that  the  branchix  in  his  are  only  five,  while  \n  outs 
tbey  appeared  to  be  six  on  each  side.  But  as  the  two 
posterior  ones  are  veiy  ainallt  and  as  Itis  examplas  ware 


preserved  in  spirits,  it  is  probable  that  tbey  have  escap- 
ed deteclioii. 

2.  'J'riiunia  /iinnaii/ida.  Length  tbrce-tcnUss  of  an 
inch.  Tentacula  filiform,  inserted  in  a  trumpet-shaped 
sheath.  Branchix  in  a  single  row  on  each  side,  ovate, 
consisting  of  grey  papiUs  with  black  lips,  anaoged  in 
five  or  six  whorls. 

First  described  snd  figured  by  Montagu,  Linn.  Thtat. 
vol.  vii.  p.  78.  tab.  vii.  fii,-.  2,  .". 

3.  Tritonia  bifida.  Length  about  a  quarter  of  an  inch. 
Tentacula  (sheath  ?)  two,  liroad,  erect,  and  bifid,  behind 
which  are  two  eyes.  Braochix  in  s  single  row,  on  each 
ndOf  ovate,  pedunculated,  unequal ;  oppoalte  pairs  equal, 
summit  semitransparen^  uoifwas  on  the  surCice»  but 
complicated  within. 

First  observed  by  Montagu.  XAw.  TVwat.  vol.  li.  p. 
198.  tab.  xiv.  Gg.  3. 

M.  Cuvier  has  separated  from  the  genus  Tritonia  such 
spcciea  as  possess  four  tentacula;  two  superior, and  two 
at  the  anterior  extremity  of  tlie  body.  The  branchix 
are  placed  in  transverse  rows  along  the  sides  and  back. 
He  likewise  states,  that  there  is  no  cloak,  or  rather  no 
marked  divisiun  between  the  cloak  and  the  fuot.  This 
genu^  he  has  termed  JHotida.  Unfortunately  none  of  the 
characters  which  aru  here  selected,  appear  to  mark  any 

E articular  plan  of  organization ;  and  the  species  to  which 
e  refersi  differ  as  widely  from  one  another  as  they  do 
from  the  Tritoniae.  Three  of  his  references  arc  to  Bri- 
tinh  species,  which  wc  shall  now  describe.  In  all  of 
ihcbe  the  branchiae  are  simple,  neither  in  the  fom  of 
imbricated  processes,  nor  plumes. 

4.  Tritonia  fiaflillota.  Length  nearly  three  inches. 
Anterior  tentacula  smooth,  superior  ones  anuulated. 
Middle  of  the  back  smooth,  sides  thickly  set  with  coni- 
cal  Kn^lhencd  branchiae,  which,  when  closely  examin- 
ed, appear  to  be  disposed  oblitjutly  in  rows,  containing 
about  ten  in  each. 

From  the  points  of  the  papilla:,  (says  Montagu,) 
an  extremely  viscid  secretion  is  discharged,  that  some- 
times envelopes  the  wiiaJe  animal."  We  have  obacrved 
it  posseaa  the  horny  jawa  of  a  Tritonia. 

This  species  i»  riOt  uncommon  at  difT.  rent  parts  of 
the  coast.  It  was  piobahiy  first  observed  us  liiiiish  by 
Turton,  who  ap|)c;irs  to  refer  to  it  in  his  Bri'.i»h  Fauna^ 
under  the  name  Doris  verinigcra.  It  is  described  and 
figured  by  various  authors,  particularly  by  Baxter,  Oj.ua~ 
euta  SttAtedvOfi.  p.  81.  tab.  x.  fig.  I.  A.  B.  C.  D.  Muiler, 
Zooiogia  Danka,  tab.  exiix.  fig.  1,  2,  3,  4.  Montagu, 

Linn.  Trunn.  vul,  \].  p.  tfi,  lab.  iv.  fig.  3. 

5.  Tru-jnia  fduti-.'jF.a.  We  have  observed  in  Zetland 
this  small  -ipecics,  v.  liicb  is  al)ou;  half  an  i:ic;h  in  Iciif^th. 
It  resembles  the  preceding  in  form,  but  has  only  one 
row  of  simple  branchias  on  each  side.  The  superior  ten- 
ucula  were  pinnated  towards  the  Summit.  The  anterior 
ones  simple.  Opportuidties  for  a  more  minnte  exami- 
nation tiid  not  occur.  Tiie  stiutttirc  of  the  superior 
tenueuia  forbid  us  to  regard  it  as  the  young  of  ibe  T. 
papillosa. 

6.  Tritonia  ctrulea.  Lenf^lh  about  a  quarter  of  an 
inch.  Tentacula  simple,  with  eyes  behind  the  superior 
pair.  Branchiae  elevate  in  transverse  rows  on  the  back. 
Two  oval  ve^cles  on  the  right  side,  between  the  second 
and  third  row  of  branchiae. 

Described  by  Montagu,  Linn.  Trant.  vol.  Vii.  p.  78. 
tab.  vii.  fig.  4,  5. 

7.  TVlrenAi /BNficem<«.  Laoglii  half  an  inch.  Aata- 
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There  arc  several  species  of  cbilons  described  in  the 
article  Cokcuoloot  ts  natives  of  the  iiriiish  shores. 
Even  these  furnish  ctwractcrs  by  which  theyroajr  be  dis- 
tributed into  groups.  I.  Margiiwl  baod  of  the  cIoak» 
with  tufts  of  spines,  as  the  C.faicfeulati*.  2.  Mari^iiial 
b.Tnd  ioii.;h,  as  C.  marginatui  ruber  and  cmcrrua.  3. 
Marginal  band  striated,  as  C.  /«vi<  and  albut.  4.  Mar- 
ginal band  smooth,  as  C.  lisoigatut.  The  fint  ought  to 
ooostitute  a  new  genua  apart. 

The  two  first  genera  of  this  order,  Phf  liidU  and 
Dephyllidia,  are  destitute  of  shells,  and  constitute  the 
order  Pleurobranchia  of  Cuvicr.  The  two  last,  Patella 
;u<(l  Cliilou,  jie  fi.rnislinl  witli  ^l!Iclls.  They  form  the 
order  Cyciobraiichta  of  Cuvier.  We  have  ventured  to 
lUdte  them  under  the  latter  denoroinalion,  being  per- 
luaded  that  the  only  character  common  to  all  of  them  is 
derived  from  the  position  of  the  gills,  and  that  Patella 
and  Chiton  differ  as  much  in  the  struct-ai  c  of  their  other 
organs  from  each  other,  as  they  do  from  ciihcr  Phyllidia 
or  Dipiiyliidia. 

The  only  animal  in  this  order  which  is  valuable  in 
•n  economical  point  of  view.  Is  the  limpet.  Although 
used  by  the  ancients  as  an  article  of  food,  it  is  seldom 
brought  to  market  in  this  country.  The  inhabitants 
Hlong  the  Coast,  however,  fi  c;;iii  ii!lv  use  it  as  food  when 
boiled  ;  and  it5  juice  obtained  by  ilii  j  means,  wncn  mixed 
witii  oatmcul,  forms  a  dish  known  in  Scotland  by  the 
name  of  Limpet  Bnte.  it  is  in  season  about  the  raouih 
of  May.  It  is  much  used  as  a  bait  in  catcbing  littoral 
fish. 

Orosr  III.  TeeMrantMa. 

This  order  may  be  considLred  us  represented  by  tlic 
genera  Aplysia  and  lUilla  of  Linii.ti;-,.  In  many  u(  tlie 
order  Nudibranchia,  the  respiratory  organs  form  a  double 
row  on  each  side  the  back.  In  iho  Cyclobranchia,  the 
lame  oKaita  occur  oa  each  side,  but  underneath  the 
cloak.  In  the  present  order,  the  hranchia  occur  under' 
neaih  the  cloak,  but  th<;y  arc  connnul  lo  a  partir.ular 
poruonuf  the  riRht  side.  I'ht.y  arc  all  inluhilaiil^  of  i !io 
sea.  They  exhibit  the  saine  hei  ma><lii  o<liiism  as  the 
Nudibranchia.  The  order  consists  of  the  foUowing^ 
genera. 

1.  Plbuiiobbahohvs<— This  genus  is  particuiarlj 
cbaracterised  by  the  (bot  and  cloak  forming  two  broad 

plates,  whi  ii  inclose  the  body,  netween  these,  in  the 
middle  of  tlie  right  side,  the  branchix  are  placed.  The 
tentacula  are  two  in  nuiiiher»  with  eyes  at  the  base  be* 
hind. 

The  cloak  is  strengthened  in  the  middle  above  the 
branchiae  by  a  thin  expanded  subspiral  shell.  The  neck 
ia  short,  and  in  some  contracted,  with  the  front  emar- 

ginate,  exhibitini^  the  commcncemcnl  of  the  inferior 
tentacula.  The  upper  tentacula  are  tubular  and  ciovtn. 
The  gills  occur  at  (he  edge  of  the  dorsal  plate.  In  front 
of  these  are  the  orifices  of  the  organs  of  generatiooi  and 
immediately  behind  the  gills  the  anus  is  situated. 

The  roouib  is  furnished  with  a  short  retractile  probos- 
cis. The  tongue  occupies  both  sides  of  the  mouth,  and 
is  covered  with  8pine>.  The  ^,'tillet  in  culjci^td  into  a 
kind  of  crop  before  it  cititi  b  tlic  ituniach.  Tina  is  folded, 
and  is  divided  by  contractions  into  three  parts.  The 
first  baa  muscular  walls  of  moderate  thickiteas,  with  a 
aingle  longitudinal  band.  In  the  second  the  walls  are 
membranaceous,  with  lonpitudinal  intcrtial  rliipjcs,  The 
third  stomach  has  thin  and  simpic  waiis.  1  ne  ^ut  is 
abort.  The  Mlivaiy  gUods  are  aitualed  at  the  folds  of 


ilic  stomacil,  and  empty  their  contents  into  the  mouth  bf 
two  canals.  The  liver  is  placed  oo  the  stomacii,  and 
empties  itself  into  the  lower  part  of  the  crop. 

The  heart  is  nearly  io  the  middle  of  the  back.  Its 
auricle  is  on  tbe  right  min,  at  the  baae  of  the  branchtXf 
r.nd  the  veMricle  sends  out  at  the  opposite  udt  three 

arteries. 

M.  Cuvicr  has  figured  and  described  the  P.  peronii 
with  its  anatomical  details.  Two  spcciea  likewise  ap- 
pear to  be  known  as  nattTea  of  the  British  seas. 

I.  Pieitninmcluu  filttmuitt^—FotA  pointed  behind. 
Gills  in  the  form  of  a  compound  plumose  appendage. 
The  cloak  contains  the  shell  known  to  British  writert 
as  the  bulla  plumula  of  Montagu,  and  tigured  and  de- 
scribed in  Tutoeea  BrttminlM,  p.  SU.  Vignette  S. 
fig- 

3.  Pkurotmnehu  mewitratueeHtn^FiM  rouodcdt 
with  an  irregularly  indented  margin.  Cloak  coveted 
with 'Conical  papillae.    Gills  a  plumose  appendage. 

This  speeiLs  was  fuiuul  by  Montagu  at  Kir.^^s bridge, 
Devonshire,  in  and  is  described  and  figured  by  him 
in  the  Linn.  Trant.  vol.  xi.  p.  184.  tab.  xii.  fig.  3,  4. 

We  have  been  induced  to  tefer  the  two  apccin  to 
this  genua,  as  agreeing  generally  with  the  characters 
assigned  to  it  by  Cuvier.  There  is,  however,  one  par. 
liciitar  in  which  they  j^reatly  differ.  (Juvier  states, 
tliat  the  gill^  in  his  Plcuiobratu  hi — "  sotit  attachces  le 
long  du  cute  gauche  (diuit  i)  dans  le  sillon  entr*  le 
mantcau  ct  le  pied,  et  rcprcsentent  unc  aerie  de  pyra- 
midcB  devisees  en  feuillels  trtangulaires."  Rtgnt  ■dni' 
ma/,  iii.  p.  S96.  His  representation  of  the  P.  peroim, 
in  his  Memoires,  accords  with  tlie  preccdiri;:;  dcicrip- 
tion.  But  in  the  two  Uriiish  spLCics,  tlie  gi.ii  ajjpeur 
like  a  tea'dur,  free  at  onu  e.\tiemity.  Tiiey  may  be 
permitted  to  remain,  thcictorc,  in  the  gcnu»  LameiUria, 
which  Montagu  instituted  for  iheir  reception,  unicss  we 
auppoae  that  Cuvier*  from  inapeciing  only  shrivelled 
specimens  preserved  in  spirits,  ovenooked  the  true 
St  n  I  r  t  u  <  c  n  f  the  gilli,  a  conjecture  we  consider  as  highly 

probable. 

II.  Ari.T.si.\.  Tentacula  four,  the  eyes  placed  ittftoilt 
of  the  two  superior  ones.    Mouth  iongitudinai. 

The  body  of  the  Aplysia  b  OVtte,  acuminated  behiad|» 
and  produced  before  to  (una  a  neck.  The  foot  i»  oar* 
rower  than  the  body,  tn  the  middle  of  the  back  is  a  cor* 
ncous  plate  enclosed  in  a  bag  '^le  ^kln,  aiul  on  each 
side,  and  behind,  there  is>  a  lutd  by  whicli  thi:,  p^ri  may 
be  concealed.  The  head  is  slightly  emarginated,  with  a 
feeler  on  each  side.  The  superior  feeJcra  are  situated 
on  the  neck.  In  front  of  each  of  these  ia  a  small  Mack 
point  or  eye. 

Thebmnchiae  are  situsted  underneath  the  dorsal  plate, 
on  the  rij^ht  hide,  and  exhibit  a  complicated  plumose 
ndge,  capatjicol  expansion  beyond  the  ed^c  ot  the  plate. 
The  anus  is  situated  immediately  liehind  the  branchis« 
and  before  them  is  tbe  orifice  of  generation,  from  which 
proceeds  a  groove  along  the  neck  lo  the  inferior  base  ef 
the  fore-feeler,  on  the  right  sldei  where  there  is  an  oipea- 
ing  for  the  penis. 

Witliiri  the  longitudinal  lips  are  two  smooth  cnrneous 
plates,  the  substitutes  fur  jaws;  (he  longtie  is  rough,  as 
in  many  of  the  other  gasteropoda.  The  gullet  is  shorti 
and  suddenly  expands  into  a  large  subspiral  cropi  with 
membranaceous  walls.  To  thiBf  a  giiaard  with  mns> 
cnl  ir  u.ills  succeeds,  the  ititerior  of  whirh  is  arnit-d  with 
numerous  pyrautidal  teeth,  with  irregular  summits,  ot  a 
cartilaginous  nature*    The  coimectian  betw«co  these 
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teilli  wi  Ui«  int«Kiiiii«Mt  b  to  tlendcr,  tint  thef  ire 

displaced  by  the  application  of  ibc  smallest  Torce.  Tliey 
however  project  so  far  into  the  cavit)',  as  to  ofTer  resist- 
ance lo  tlic  progress  of  the  food.  Tliere  is  yet  another 
Btomachi  armed  on  the  one  &idc  with  deflected,  pointed 
cartUif^lls  testh.  At  the  pylorie  extremitj  are  two 
aMiabivMeMNii  ridget,  between  wbieb  are  bUierf  ed^ 
^eet»ftiiid  the  epeaisg  into  ■  long  aenow  cccofli}  wUb' 
simple  walls,  which  is  contained  within  the  lever.  The 
intestine  is  simple,  and  after  two  turns  ends  in  a  rectum. 

The  salivary  glands  arc  very  long,  and,  as  usual,  empty 
their  contents  into  the  pharynx.  The  liver  ia  divided 
■tfto  three  ponioos  bj  tbe  mlds  of  the  inteednOi  eech  of 
wliicli  ooonau  of  sevens  Jbbee.  The  bilieiy  veueb  ere 
ireiy  lerge,  iiul  epeir  tt  the  month  of  tbe  c«cam  into  di* 
last  stomach.  The  food  of  the  Aplyiie  COttlilte  «f  iea- 
wccds  and  minute  shells. 

The  circulating  organs  are  remarkable.  On  each 
side  the  body,  in  the  region  of  the  dorsal  plate,  there  is 
a  large  vessel,  which  receives  blood  from  different  puts 
of  the  bodj»  and  which  libewiaet  bjr  vartout  opeiiiiiK>* 
tee  •  free  eoflanm^cttkn  whh  the  cavity  of  the  ahdo* 
JMD.  In  this  respect  there  is  a  resemblance  to  the  spongy 

fandoiar  bodies  of  the  vcnx  cavz  of  the  cephalopoda, 
hcae  two  vcsscU,  or  ver.£  cave,  unite  posteriorly,  and 
Aansmit  their  contents  to  the  gills.  Tbe  aerated  blood 
li  flOV  conveyed  to  an  auricle  of  large  dimensions,  and 
FHDComnranfy  ttaiii  wallai  aitqated  beoeatb  and  towarda  the 
Aom  of  the  denal  pletoi  mad  enptyiog  ite  eoMenti 
through  a -velvet  into  tbe  right  aide  of  the  ventricle. 
The  aorta,  which  istnet  from  the  left  and  anterior  side, 
divides  into  two  branches,  the  smallest  of  which  proceeds 
to  the  liver  on  the  left.  The  larger  branch  is  again 
divided,  the  smaller  branch  proceeding  to  the  stomach. 
TbeJareMttrunkjlliat  remaioa,  before  it  leaves  the  peri- 
JliillJIrfiV  hiaitwoiAilfillar  bodiea  attached  to  it,  conatst- 
ing  of  cotnpeMively  larg^  veaaels,  opening  from  tbb 
aortic  branch.   The  Me  of  these  glands  is  unknown. 

The  organs  of  generation  likewise  exhibit  some  re- 
markable peculiarities.  The  ovarium  is  situated  in  the 
posterior  pint  of  the  abdomen.  'iUi:  oviduct  is  torlu- 
<a«ie  in  its  course,  passes  along  the  surface  of  the  tea* 
liolvt  and  «fter Whiting  with  a  clavate  appewikgef  opens 
into  a  comnen  GHMd.  The  testicle  is  firm,  >p|Mremly 
homogeneoua  in  lit  texture,  of  a  yellow  colour,  with 
.<«piral  tidgcs  on  its  surface.  The  vas  deferens  arises 
from  a  complex  glandular  body,  and  unites  with  the 
common  canal.  This  commnn  chu  t,  before  it  reaches 
ttbe  exleroai  orifice,  receives  the  contents  of  the  pcduo- 
^ttleied  vedcle,  and  has  attached  to  it  a  botryoidal  ghni* 
•dvlar  organ,  whose  me  iaMiiiuMMr»> hut  which  some  sup. 
pose  to  be  employed  to  aeerete  tn  eerld  liquor  regarded 
veiioiiicus. 

It  is  obvious  from  this  structure,  that  the  seminal  fluid 
«nd  eggs  must  come  in  contact  in  the  common  canal, 
jMd  at  tbe  aiogle  orifice,  provided  they  are  both  ejected 
«t  the  eama  nme.  From  the  oritce  to  the  right  f>re> 
Ibeler  tliere  ia  a  ealens,  leading  to  the  pore  cooiainbg 
<tbe  retractile  penis.  This  organ,  like  thoae  of  the  other 
niollnsca,  is  solid  It  terminates  in  a  small  filament. 
Xhe  external  groove  is  the  only  connection  between  it 
gnd  the  other  sexual  organs. 

Tbare  ia  a  pecniiar  secretion  of  a  purple  fluidi  which 
Mre  deaervea  to  be  recorded.  It  iaaoeafrMii  a  cpongf 
texture,  underneath  tbe  free  aide  of  tbe  dorsal  plate. 
Connected  with  this  cellular  reaervMf  is  a  grandular 
body  ofa  considerable  i,izc,  which  is  MppOMd  tO  MCICM 
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tbe  coloured  Idd.  This  gland  Is  supplied  by  a  large 

branch  of  the  glandular  aorta,  and  gteca  OK  twnjuuf 
large  veins  to  the  left  vena  cava. 

The  purple  fluid  it&elf  bus  never  been  carefully  inves- 
tigated. It  is  not  altered  by  the  air  after  drying,  nor  is 
its  colour  destroyed  by  acids  or  aikalieai although  the  tint 
iaa  little  changed,  and  rendered  leaa  pure*  Both  thMe 
re<agents  precipitate  from  the  fluid  white  flahn. 

This  liquor  is  poured  out  by  the  animal  wIilmi  in  daji- 
ger,  or  conbtraincd,  and  colours  the  water  foi  several 
yards  arouiul.  It  ejects  it  readily  when  [)\it  in  fresh 
water}  aod  when  entangled  in  a  net,  several  yaids  of  it 
in  the  Mighourhood  are  aoaaetimea  aiained,  greatlf  to 
the  amaaeraeiit  of  the  imsuapecliog  fiataermefi. 

Tbe  Aplyna  haa  been  long  known  in  the  raeerda  ef 
•nperstition  under  the  name  of  the  Sea  Hare.  Its  flesh, 
and  the  inky  fluid  it  pours  out,  have  been  regarded  as 
deleterious  lo  the  human  fiainc.  Even  to  touch  it  was 
supposed  to  occasion  the  lo»B  of  the  hair;  while  the  sight 
of  it  would  not  fail  to  subdue  the  obstinacy  of  concealed 
pregnancy.  Tbe  progreae  ef  acieiioe  haa  expoeed  th* 
•rrora,  or  perhapa  tricks  ef  the  eerilcr  dbserv«Mf%  and 
proves  the  innocence  of  an  animal  formSfly  ipfseted  with 
every  repulsive  and  noxious  attribute. 

The  specie's  of  this  tjetius  are  still  involved  in  great 
obscurity,  i  hose  whicli  inhabit  the  British  isles  appear 
to  be  the  followinj;;. 

I.  JjU^rta  defiUant.  Dorsal  plates  covered  in  the  mid- 
dle. •  Body  of  a  purplishJbrowa  eolourt  with  black  dels. 
Lencth  from  five  to  aix  inches. 

This  is  the  most  common  species,  and  is  found  from 
the  south  of  England  to  the  shores  of  Zetland.  It  haa  m 

faint  disagreeable  smell. 

3.  jlfilyiia  fiunctata.  Body  brown,  with  numerom 
white  spots.  Uorsal  plate  exposed  in  the  middle.  Abe«t 
tbe  same  size  as  the  preceding. 

This  species  wss  first  fibred  aod  deacribed  by  Cit- 
vier,  who  regards  it  as  distinct.  The  charactera  bf 
which  they  are  sepstwtedf  howcvert  are  Isr  from  beinf 

trustworthy. 

The  colour  in  tbe  depilans  is  subject  to  considerable 
variation,  and  in  some  cases  the  black  spots  disappear. 
The  absence  of  the  cuticle  from  the  middle  of  tbe  dorsal 
plate  in  tbe  puKUta,  ia  probahlf  the  effect  of  acc&dwt 
or  age. 

Both  kinds  were  observed  by  the  late  George  Mon- 
tagu, Esq.  on  the  Devonshire  coast,  and  from  a  letter 
of  his  now  Ijcforc  lis,  dated  I7th  February  1811,  he  ap- 
pears lo  have  convinced  himself  thst  they  did  not  conati- 
tute  distinct  species.  The  question  can  only  be  docU« 
«d  by  tbedisoovecy  of  the  intermediate  varieties. 

S.  Jlphfuki  "viftHt.  This  species  is  figured  by  Mon- 
tagu, Linn.  Trans,  vii.  tab.  vii.  f.  1.  and  described  in  the 
following  terms :  "  With  the  fore  part  of  the  body  like 
a  common  Umax :  tentacula  or  feelers  two,  flat,  but 
usually  rolled  up,  and  appear  like  cylindric  tubes}  at  a 
little  distance  behind  the  tentacula,  on  each  side,  ia  m 
whitish  mark,  in  which  is  placed  a  small  black  eye :  tlw 
body  is  depressed,  and  spreads  oh  each  side  into  a  mem* 
branaccous  fin,  but  winch  gradually  decreases  from 
tiicncc  to  the  tail,  or  posterior  end:  this  membranous 
part  is  considerably  amorphous,  but  is  usually  turned 
upwards  on  tbe  back,  and  sometimes  meeting,  though 
moat  ttmea  the  margins  are  reflected}  thi8»  aa  well  a* 
the  back,  is  of  a  beautiful  grsss-green  colour,  msriisd 
on  tbe  supeiior  part  of  the  fins  or  membrane  with  a 
few  -smell  More  spots,  disposed  1m  rows  t  As  i 
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with  more  mmcrou^  but  imffuUr  spots  of  the  same  a 
the  fore-part  of  the  head  n  biod ;  the  lips  marked  hy  • 
black  margin  :  the  Miitciuaculum  is  scarce  definable, 
as  it  most  commonlj'  holds  by  a  stnull  space  close  to  tlic 
anterior  end,  and  turns  the  postcriur  end  more  or  lc%s  to 
one  side  :  it  sometiine»)  however,  extends  itself  for  the 
purpose  of  ioeonkotkWf  ia  wbieh  h  weutctif  squab  a 
mail." 

Although  thia  animal  does  not  atrktlf  correspond 

with  the  characters  p^cfixril  1  v  1  ,innseu5  to  the  j^enus 
Lap!v»ia,  yet  it  appictxtmaies  so  nearly  to  the  Defiiiana 
in  ii.t  txicrtul  form,  tbat  we  cannot  hesitate  to  [i!acc  it 
vriih  that  anitnaJ,  though  we  could  not  discern  any  mem- 
branaceous plate  or  shield  under  the  skin  on  the  badi." 
The  chanctera  here  aaal^ed  tothu  species  are  such  as 
to  excite  the  beKef  that  it  is  not  an  Aplfsia ;  but  they 
are  not  sufRcicntly  minntc  to  enable  us  to  establish  an- 
other f»enu4  toi-  its  rcctpiion.  It  is  to  be  hoped  that 
some  naturjiiat,  who  has  an  opportunity  of  visiting  the 
south  coa&i  of  Devon,  where  this  species  was  found,  will 
re-examine  its  characters,  and  comouiaictta  a  tUOtt  da- 
ta'ilcd  accooot  of  Us  form  and  stnictUN. 

III.  DoLAaaxjuu  TMa  geaas  dtSbrs  from  Apl7«ia, 
in  the  dorsal  plate  being  calcareous  and  hard.  The  fore- 
pan  of  the  body  is  narrow— behind,  it  is  larger,  and 
truncated  oblitjucly.  The  disk  thus  formed  is  circular, 
surrounded  with  a  fringe  of  fleshy  filaments.  From  the 
centre  of  this  disk,  a  longiiutBnal  slit  extends  forwards 
a  little  way  beyond  the  aatarior  margiatsnd  contaiat  the 
branchiae.  The  poattioe  and  ttraetura  of  liw  otlter  or- 
gans arc  precisely  similar  to  tboae  of  the  Aplysia. 

Tins  genus  was  instituted  by  Lamarck,  from  characters 
derivi^^d  exclusively  from  the  dorsal  plate  or  shell.  Cu- 
tler ulttrwards  examined  a  species  brought  from  the 
Mauritius  by  Peron,  which  he  considers  as  the  species 
figured  by  Humphius  in  his  Aoiboinsbe  Rariteitkaner, 
tab.  a.  No.  6.  and  which  he  has  coaseciaied  to  bis  me* 
mory,  aamiog  at  DolatMlla  Rumphii. 

IV.  KoraaoHus  This  genus  is  dedtuteof  the  dorsal 
plate,  and  contains  an  obliqtjc  groove  on  the  neck,  lead- 
ing to  the  branchiae.  The  iniertial  structure  resembles 
the  Ajjlysia.  This  genus  was  mstiiutcd  by  C^uvier,  in 
his  Rigne  Jnimat,  vol.  it.  p.  3.)5,  and  the  only  known 
species  described,  iv.  tab.  ix.  f.  I. 

V.  Bulla.  Theanimaiaof  thia  genus  differ  fraiD  the 
preceding,  in  the  absence  of  tentaeala,  and  in  the  foot  be- 
hind being  furnishLd  with  a  fnembraii.ictous  appendage. 

The  body  is  oblong — becoming  a  liulc  narrower  in 
front.  Below,  the  foot  is  liroad,  'Jiin,  and  waved  on  tlic 
margin,  expanded  on  each  side  behind,  and  capable  of 
being  turned  u|)wards.  At  the  poaterior  part  of the  foot« 
there  is  a  broad  merobraaawoua  appendage,  separated 
from  it  by  a  groove,  part  of  which  bids  upwards,  and  a 
part  ib  spread  over  bodies,  like  the  foot.  It  assists  in 
eluding  the  iiiotitli  of  ine  shell,  and  in  iis  position  and  use 
is  analogous  lo  the  operculum,  in  the  following  order. 
Above  the  foot,  in  front,  hut  separated  from  it  by  a 
groave,  is  a  Oat  fleshy  expansion,  which  Cuvier  terms 
the  teniBcalar  disk,  coMidering  it  as  formed  by  the  union 
of  the  inferior  and  superior  tentaeala.  In  the  centre  of 
the  disk,  ill  the  nul'.i  byclatij,  (Linn.  Trans.  m  I  ix. 
lab.  6  f.  1  )  Moal-gu  olisci  vcd  iwocyos.  Bciwcenlhis 
poiiion  ut  the  back  anti  thi-  p./sttrir/r  cxtrcmi;)',  is  the 
doraal  plaie  or  shell,  farming  the  genus  Bulla  of  con* 
'chologlBta.  This  shell  i»  covered  by  the  integnmctlts 
in  »ome  speoeSt  while  in  others  it  is  exposed.  But  in 
all,  ihe  part  ceotaining  it  is  partially  concealed  by  the 


aobnal,  by  means  of  the  reflected  margma  of  liM  fiaol^ 
and  its  appendage.  Along  the  right  nde  of  the  %ody 
there  i»  a  gioovc  rirmed  by  the  rnji.arul  it-^,  nnprriflat^c 
on  one  side,  and  iiju  dorsal  plate  a:id  ttiiiiiruiar  disk.  or> 
the  other.  The  branchijc  arc  f  iiuitci  m  a  cavity  under 
the  shell  or  dorsal  plate,  and  rcsetublc  tltose  of  the 
Aplysia.  Behind  the  gills,  in  the  lateral  groove*  is  tlic 
anus,  and  in  fcoat  of  tbeaat  the  orifiea  of  the  uaiMd  or- 
gans of  generation.  Tlia  penis  is  reraored  as  Id  the 
Aplysia,  and  connected  by  aumilar  sli* 

The  inouth  is,  as  usual,  in  front,  ikUiivc  ihc  foot  and 
beneath  tlie  tentacular  disk,  both  of  which  serve  as  lips. 
The  cheeks  are  strengthened  on  each  siide  by  a  corneous 
plate.  The  tongue  is  well  developed  in  jomc,  as  the  B. 
ampullS}  while  in  the  B.  aperta  it  is  reduced  to  a  aaaaM 
taberele.  The  gullet  ia  large,  and  in  the  B.  Ugsianh 
makes  two  folds  before  entering  the  gizsard.  This  last 
organ  is  fortified  by  three  testaceous  plates,  convex  and 
rough  on  the  inner  surface,  and  attached  to  strong  mus- 
cular wails.  These  plates  exhibit  in  the  difi'ercnt  spe- 
cies considerable  varieties  of  form  and  markings.  Yhe 
intestine,  before  termioatiog  in  the  anus,  makaa  acvsni 
cenvolutioos  in  the  aabataiKe  of  the  liver.  Tba  ullvaiy 
glands  exMbit  considerable  differences.  In  the  B.  an- 
/!u//a,  they  are  long  and  narrow,  and  their  inferior  ex- 
tremity fixed  to  the  In  'hi;  H.  a/una  and  Ugna^ 
na.  they  are  short,  wuli  the  exiiemity  tree,  lo  the  A 
hydatit  they  are  long,  unequal,  and  the  extrem|tf  of  tba 
one  belonging  to  the  left  side  is  forked.  Tha  livar  ibrma 
a  part  of  the  cimtents  enclosed  in  the  spire  af  the  aML 
It  envelopes  tbe  lateatioei  and  empties  tba  bile  iatio  its 
pyloric  extremity. 

The  auricle  and  ventricle  appear  to  occupy  ilic  iirn. 
relative  position  as  in  the  Apl)  sia,  but  the  structure  of 
the  arteries  is  unknown.  The  organs  of  generation 
have  also  so  near  a  {resemblance  as  to  forbid  a  dotaiM 
description.  Some  speciea  are  said  le  eject  a  ooloitrai 
fluid  Uka  tbe  Aplysia,  frann  the  lid  of  the  branchia.  A 
gland  is  ebsenred  in  tlte  Bulla  ligoarta,  similar  to  tbe 
A|)lysia,  in  which  it  is  probable  the  fluid  ispvep  i  ut]. 

The  species  of  this  genus  have  not  been  suflfkcicoily 
invesii(;atcd  in  a  living  slate.  When  preserved  in  spi- 
rits, it  is  irap9sstblc  to  form  a  correct  idea  of  their  tnm 
appearance*  as  exhiUted  wlien  afive  in  ae«*«alar,  ainoe 
they  ttsnally  exist  as  a  shapeless  mass.  Cuvier  has 
given  deltnestions  of  such  preserved  species,  but  they 
bear  no  resemblance  tn  the  figures  of  Montagntttf  tha 
Slime  species,  taken  fiom  living  objects. 

M.  Lamarck  is  inclined  to  subdivide  this  genus  into 
two,  distinguishing  liioae  in  which  the  shell  is  coDcaal- 
ad  by  tha  term  BuUgUf  from  such  as  have  tbe  shell  lo 
part  exposed,  which  he  retains  in  the  genus  Buf!a.  The 
Bulla  aperta  of  British  conchologi&ts  is  an  example  of 
the  form<  I ,  ii  d  R.  liguaria  of  tlie  latter.  The  shells  of 
the  genus  iiuiicea  ate  thin  and  white — these  of  Bulla 
stronger,  more  opake,  and  covered  with  an  epidermis, 
whic^  after  tbe  death  of  the  animal,  ia  easily  detached. 

VI.  DottioiVM.  In  tbe  animals  of  this  genus,  there 
is  no  dorsal  plate  or  shell,  although  there  is  a  rr<.vi;v 
with  a  spiral  turn  in  the  cloak.  The  branchiae  aiid  ac- 
companying f^rga -f,  arc  nearer  the  posterior  CBtratally 
than  the  species  of  the  preceding  genera. 

The  digeative  system  is  more  aimpKle  than  in  the  pre- 
ceding genus.  There  is  here  no  appearaaea  of  iha 
spinous  tongue,  tbe  gullet  is  short,  and  the  stomach  is 
membranaceous. 

The  characters  of  this  genus  wc:c  ur^i  developed  by 
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Cuvier,  but  the  name  which  we  hate  adoDted  U  that 
of  Mekel.    Only  ooe  species,  D.  caiVOaiUD)  W  knaHTtt  «« 

•  native  of  Uie  Mediterranean. 

The  preceding  review  of  the  genera  of  this  order  in- 
dicates the  existence  of  at  least  three  uatur&l  faujiltes. 
The  planrcflwaoclda  apipwn  to  stand  apart,  and  to  bavo 

few  characters  in  common  with  Ibe  OtlMrs,  which  are  all 
inlimateljr  related.    But  under  the  head  Aplyaise,  the 

genera  Aplysia,  DcKv  cIIa,  and  Nolarchus,  may  be  in- 
cluded, while  the  Acera^  will  comprehend  BuIIbi  fiulloea, 
and  Dofidhian. 

t 

IV.  0»>sm<  CtrokUrandUti. 

We  have  been  iodueed  to  instttuta  this  order,  for  the 

reception  of  the  genus  Valvata  of  Muller.  The  species 
which  it  includes  are  inhabitants  ol  fresh  water,  and  in 
their  general  appearance  resemble  the  aquatic  pulmoni- 
&reaa  gasteropoda.  They  are  distinguished,  however, 
fiwn  m  the  other  gasteropoda,  by  the  paa|lioo  of  the 
l»aiDcfahe,and  the  number  of  taatacvla. 

Tbebranchix  appear  In  the  form  of  a  feather,  with  a 
central  stem,  and  a  row  of  compound  branches  on  e#ch 
side,  dccreasinjj  in  sizs  from  the  base  to  the  extremity, 
irhich  is  free. 

This  plume  is  placed  on  the  neck,  near  the  middle, 
and  a  short  way  behind  the  anterior  tentacula.  Near 
thia  plunwtbnt  on  the  right  aide,  ia  a  aingle  simple  fila- 
ment, like  a  tentaculnm.  The  anterior  tvntaeala  occu* 
pytheusu'.i  pojitiori,  .ind  are  aetaeeoua.  Tbeejeaaie 

placed  at  ibeir  base  bciiind. 

Tiic  animal  is  furnished  vitli  a  spiral  shell,  into  wlilch 
it  is  capable  of  withdrawing  the  body.  The  loot  is  pro- 
tecled  by  a  spurally-striated  operculum,  which  shots  up 
the  moatb  of  the  ahell  upon  the  retreat  of  the  iobaUtant. 

The  spades  are  all  or  a  amall  alae,  and  their  internal 
atruclure  has  never  ^ccn  subjected  to  a  rigorona  exami' 
nation.    Twospecicb  arc  natives  of  Britain. 

1.  Valvata  cristata.  This  is  the  Helix  cristata  of  Mon- 
tagu. The  shell  resembles  a  planorbis  in  its  depressed 
form,  the  whorls  revolving  nearly  on  the  ssme  plane,  so 
that  the  laat«fbrmed  one  embtacea  the  others.  The 
aperture  is  drotilnr  and  aimple.  It  ia  feimd  In  dltebea 
on  aquatic  plants  in  England. 

2.  Valvata  pucinaiu.  This  is  the  Turbo  fontinalia  of 
British  cut  ii  lOff.sts,  but  first  described  by  Muller  as 
Nenta  piscinaiis.  The  whorls  of  the  shell  form  in  this 
species  a  short  spirOi  It  ia  very  coBBOoOt  both  In  Eng* 
had  and  Scotiand. 

V.  Okdbb.  PeoTuriBHAireHiA. 

This  order  comprehends  nearly  all  the  animals  with 
spiral  univalve  shells  which  inhabit  the  sea,  together 
with  a  few  which  reside  in  fresh  water. 

The  foot  is  usually  fortified  aboTe»  on  its  posterior  ez« 
tremity,  with  a  corneous  plate,  wMeh  acta  as  a  Ud  to  the 
shell,  when  the  animal  in  withdrawn  into  the  cavity.  The 
anterior  extremity  is  in  some  of  tlie  species  double.  The 
anterior  tnarpin  of  the  cloak  lorms  a  thick  band,  or  arch, 
rising  from  the  foot,  behind  which  is  the  portion  of  the 
boi^  that  is  always  conuined  in  the  shell,  and  which  is 
covered  with  a  verjr  thin  shin.  Between  the  margin  of 
the  cloak  and  foot  ia  ailuatad  the  head,  supported  en  a 
short  ncrk.  The  tentacula  arc  two  in  number,  bearing 
eyes  at  their  ba&c,  or  on  short  lateral  processes,  which 
have  aeme  daima  to  be  conaldeted  aa  tentacula.  The 


hood  is  frequently  eroargiiiiited,  and  sometimes  frinf^cd. 
The  mouth  is  more  or  less  in  the  form  of  u  proboscis,  in 
some  cases  armed  within  with  spinous  hps,  or  furnished 
with  a  long  narrow  spiral  tongue,  armed  with  spines,  as 
in  the  common  periwinlile.  The  nature  of  ihia  kind  of 
tongue,  wlioae  apiral  extremity  Is  free  and  lodged  in  the 
abdomen,  is  not  well  understood. 

The  entry  to  the  gills  is  by  a  large  aperture  between 
the  triBr^^in  of  the  cloak  and  neck,  at  (he  middle,  or  to- 
wardit  the  tight  side.  These  are  contained  in  a  cavity 
on  the  back  of  the  animal,  and  consist  of  leaves  arranged 
in  one  or  more  rows,  which  adhere  to  the  walls  of  the 
cavity.  At  the  entrance  of  this  cavity  ia  the  anua  and 
oviduct. 

The  male  and  female  organs  are  considered  not  only 
as  distinct,  but  as  occurriii}^  on  different  individuals. 
The  evidence  in  support  of  this  opinion  is  in  many  cases 
complete.  The  penis  is  in  some  external,  and  incapable 
of  being  withdrawn,  while  in  others  it  is  retractile,  and 
situated  in  a  cavity  in  the  ri^ht  tentaculum. 

The  body  of  the  animal  is  attached  to  the  ahell  by 
means  of  two  muscles,  which  adhere  to  the  pillar  near 
the  same  place,  nnri  ihilt  their  position,  by  an  arrans;;c- 
ment  not  well  understood,  in  proportion  as  the  individual 
increases  in  sise.  ThCBe  musclcs  terminate  in  the  foot 
and  mouth. 

The  animals  of  this  order  have  not  been  examined 
auBicicntly  in  detail  to  admit  of  their  distribution  into 
natural  groups,  distinguished  by  charaelers  founded  on 
important  diffct  cnccs  of  orpanizutinn.  The  form  ef  the 
shell  has  been  resorted  to,  with  ihc  view  (if  ashisiin^;  ar- 
raii^jement.  Tlie  elinracters  tluis  fui  iiishcd  would  be 
useful  and  valuable,  were  they  the  index  of  any  peculiar 
internal  structure.  But,  imfortunately,  animals  widely 
different  in  structure,  inhabit  ahella  of  the  same  forrot 
and  virffvma,  ao  that,  however  useful  the  mere  concho- 
loj^ist  may  find  the  form  of  the  shetl  lu  Lc  i;i  liiti  arr.-t.gc- 
mcnis,  it  can  only  be  rej;ardcd  by  ihc  zcolo^ist  r.s  o;  tu- 
pyinj;  a  biubordinatc  place.  Witnout  therelori;  entctintr 
mto  any  details  regarding  the  structure  of  the  few  spef 
cies  which  may  have  been  examined  anatomically,  we 
ahall  merely  point  out  the  tribes  aud  families  which  have 
been  eontethplated,  and  whose  charaetera  in  a  great  mea* 
sure  depend  on  the  shape  of  the  shell. 

The  first  Tribe  contains  animals  with  spiral  shells, 
having  an  entire  aperture.  Tl-.e  a'Uciior  ir:irKin  of  tbc 
cloak  is  likewise  entire.  It  includes  the  greater  part  of 
those  shells  included  bjr  Uanaeua  In  hia  genera  Turbo 
trochna  and  Nerita. 

The  first  Pamilt  of  thia  tribe,  represented  by  tbc  ge- 
nus Turbo,  has  the  aperture  of  the  shell  neat  ly  round. 
All  the  species  are  furnished  with  an  operculum.  Some 
arc  known  to  beovoviviparous,  .md  it  is  probable  that  all 
the  species  are  so.  Some  have  the  &excs  distinct,  in 
different  individuals,  as  the  Palludinx,  while  in  others 
the  femde  oi^ana  oidy  have  been  delected.  Some  of 
the  genera  are  marine,  such  ss  Turbo,  Delphinula,  Ver* 
micularia,  Turritella,  Scalaria,  Odostomia,  and  Mono- 
donta.  The  animals  exhibit  remarkable  differences  in 
the  form  of  the  iiood,  il^e  length  of  l!ie  peduncles  sup- 
|>orttHg  the  eyes,  and  the  filaments  on  the  sides  of  the 
body. 

There  ia  only  one  genua,  the  species  of  which  reside  in 
fresh  watevt  termed  Paiadina.  It  contains  the  NeU^ 
vtvafiara  and  trntaculata  of  British  conchologisls.  Co* 
vier  seems  dis|)oscd  lo  unite  with  this  genus,  the  com* 
men  marine  ahell  Turbo  littoreus  or  Perivinhle.  The 
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lorm  of  the  foot  and  hood,  hoveveri  »re  different,  but 
more  esp«cUlly  ibe  tongue,  which,  in  the  Paludina,  i»  a 
fixMl  MMfcle*  wUk)  in  the  periwinkle  it  is  strap-shaped, 
fcM  It  me  extremilff  «qitftl  iD  lengib  Co  the  bodji  end 
covered  with  spines. 

The  second  Family  ii  represented  by  the  Linrican 
geiiU!>  Trochus.  The  apci  lurc  of  ihi;  shell  is  somewhat 
quadrangular.  The  foot  of  the  animal  is  luinishefl  with 
an  operculum,  (unless  in  the  genuB  Pyramidella,  in 
which  it  is  suppoeed  to  be  wanung,)  and  the  body  on 
eacb  Mde  i«  ornamented  willt  fileoMintt  usmllf  three  ia 
noniberi  resembling;  teatacai*.  All  tli«  tpeciee  m 
rirc.  and  arc  included  in  the  |;e»ere  Troebusi  Sdariam* 

an(i  Fyramidtlla. 

The  third  Familt,  termed  Conchylium  by  Cuvier,  is 
{ormed  of  shells  having  the  aperture  cresceut-shapcd,  as 
m  the  genus  Helix,  in  which  they  were  formerly  includ- 
ed. Two  of  the  genera,  Ampullerie  end  Meiaok,  are 
ftnvietile,  reaidinir  in  the  oouotrics  near  the  equator. 
The  rcmainintf  fjcncra,  PhasiancIIa  and  Janihina.  arc 
tnariiic.  The  Janthiria  vulgaris  i»  destitute  of  an  oper- 
culum, but  in  it»  stead  it  is  generally  futii;  I  I  I  wiih  a 
cellular  spongy  body  adhering;  to  the  foot,  which,  in  con- 
M^QCDCC  of  changes  produced  in  its  density  by  un- 
Imown  meaitai  enabie*  the  animal  to  rite  to  tbe  aurfaee 
of  the  water  and  float.  When  reetrain«d}  It  thtowa  out  a 
purple  fluid,  like  the  Aplysia,  lodged  la  the  margin  of 
the  cloak,  covering  the  gills. 

This  species  has  been  added  to  the  British  Fauna  by 
the  late  Miss  Hutcliins,  who  obtained  many  individuals 
from  a  herd  of  them  which  came  into  Bantry  Bay.  They 
have  aloce  been  found  on  mangr  other  parte  of  the  Iriah 
coatt. 

We  are  disposed  to  place  here,  as  a  new  genus,  the 
Bulla  vehttina  of  MuUer,  figured  and  described  in  the 
Zoologia  Oanica,  tab.  ci.  hg.  I,  2,  3,  4.  It  is  the  Mdix 
lasvigata  of  Briti»h  writers.  The  foot  is  destitute  of  lid 
or  appendage,  and  is  broad  before  and  pointed  behind. 
The  lentacula  are  two  M  number,  short  and  filifomit 
mtb  eyes  at  their  eatenial  bnae.  The  head  la  broad  and 
short.  In  addition  lo  these  characters  given  by  Miiller, 
we  have  been  enabled  to  add  the  following,  from  a  spc. 
cimen,  somcwhnt  altered,  which  was  found  in  the  Mn- 
mach  of  a  cod-iiKl).  The  animal  adhvres  to  the  shell  by 
two  linear  muscles,  one  on  each  side  the  cloak.  The 
branchial  cavity  is  towards  the  left  side.  The  tongue  ia 
aiMnovBt  narrow,  with  Us  free  extremity  spiral.  Eyes 
latberbiBhiQd  the  tentacnla.  Penia  exsened  on  the  right 
side  of  the  neck,  Immediately  behind  the  eye.  Cloak 
large  in  proportion  to  the  siie  of  the  foot.  We  have 
termed  the  genus  FeiuUna,  bestowing  on  the  species  the 
trivial  fKiine  vulg-arit. 

Tbe  fourth  Family  includes  the  NerilK  of  UmmiUt 
diatinguisbed  hj  the  oblique  straight  pillar  lip,  and  aemi- 
drcular  nertnre,elosed  by  an  operculum.  Two  of  the 
genera  of^  this  fiiniily,  Natics  and  Neriia,  are  marine, 
while  ihfc  Ktiiiina,  represented  by  iht:  Nefita  flovlatilil 
o!  Linnsrus.  lives  in  ircah-water  streams. 

The  Skcond  Thibe  includes  the  spiral  canalicnla' t-  l 
univalvea  of  coocbologists.  The  aperture  of  the  shell 
at  its  aniciiormrgia  is  formed  into  a  groove  or  canal. 
This  atruelure  la  oceadoned  by  the  anterior  margin  of 
the  cloak  being  produced  over  the  aperture  of  thi  (jilh, 

foi  the  |)ui  pose  of  actiii(»  like  a  syphon  or  tube,  lo  convey 
|hc  w  jter  lo  snd  from  the  branchial  cavity.  The  species 
arc  cruisid.  red  as  oviparooa,  with  diitiiiet  sexes  In  aepa* 
Mte  indiTtduala. 


The  first  Pamily  includes  the  genus  Conus  of  Liti- 
naeu».  The  aaiiitals  are  tumished  with  a  lung  proboscis, 
and  teniacula,  the  latter  bearing  the  eyes  near  the  airm- 
mit  on  the  outside.  Tbe  lid  ia  placed  oMH|«el]r  on  ibe 
loot,  and  is  too  small  to  fill  the  meath  of  the  shell.  Tho 
species,  which  nearly  amount  to  two  hundred  in  num- 
der,  arc  all  inhabitants  of  the  seas  of  warm  countries. 
They  are  DOW  amuigad  under  tbe  genera  Comn  nd 

Terebellum. 

The  second  FamHifft  represented  by  the  genus  Cyproa* 
conuina  likewise  many  apeciea.  The  clonk  of  tiw  tm- 
tnal  Issnfficiently  large  to  admit  of  itaestenrioii  over  the 

surface  of  the  shell.  The  animal  casts  its  shell  as  it  in- 
creases in  sir.e,  and  forma  a  new  one  suited  toils  dimen- 
f  .i/:  we  have  formerly  stated.  When  the  shells  arc 
obtained  before  they  bare  received  their  external  cent, 
(hey  have  been  regiwtod  as  new  apecka,  Tho  fiMtli 
destitute  of  a  lid. 

ThetMrd  AMMly  eonriata  of  tim  gornifl  OmIv  wf  Bini* 
gtiidre.  The  animals  of  the  different  species  sre  on- 
known.  The  shells  have  been  distributed  into  the  fol- 
lowing genera  by  Montfort — Dvula,  Calpurna,and  Volva, 
The  last  iocludes  a  British  shell,  the  Bulla  patula  of 
Pennant. 

The  fourth  FomUv  includes  the  VolotK  of  UniHWa. 
The  genera,  which  are  the  fbMowbigt  appcMr  to  be  ttes. 

titute  of  a  lid.  Voluta  Oliva,  Cymbiuair- Marp^inetl::, 
Cancellaria,  Colombella,  Mitra  AiKilla,  Volvaria,  aiid 
Tornatel  la. 

The  hfth  family  is  represented  by  (he  gcous  Bucci- 
num  of  Linnxus.  The  canal  is  short,  scarcely  produccrt 
beyond  tbe  anterior  margin  of  tbe  lipi  and  hem  tovarda 
the  lefi.  All  the  animals  which  have  been  examintd  «re 

furnished  with  a  retractile  proboscis.  The  eyes  are  situ- 
ated at  the  external  base  of  the  tentacula ;  and  the  foot 
is  furnished  wiih  a  lid.  The  following  genera  have  been 
established  in  this  f.imily  :  ISuccinum,  Ebuma,  Uoiium, 
Harpa,  Nassi,  Piu  pura,  Cassis,  Morio,  Terebra,  Ccri- 
thium,  and  Potaiuida.  In  the  two  last  the  head  ia  far^. 
nnhcd  with  a  hood,  of  wMch  the  fcrmer  gcacn  ar«  des- 
titute. 

The  sixth  Family  consists  of  the  ^enus  Murcx  <  f 
I.inrinciis,  The  c.nnal  of  the  aperture  la  straight,  and 
more  or  less  produced.  The  inhabitants  exhibit  nearly 
the  same  form  as  those  of  the  preceding  familj.  The 
followfaig  genera  appear  to  be  formed  on  pennanait  cibi. 
meters  i  Murex,  Typhis,  Ranellai  Fuans,  Pletirotoma, 
Pyrula,  Fasciolaria,  and  Turbinella. 

The  seventh  /•'amity  includes  the  Strombi  of  Linnaeus. 
Thi  sc  possess  a  canal  which  is  short,  and  either  strai};l',t 
or  bent  towards  the  right.  The  outer  margin  of  tbe 
aperture  is  expanded  with  age,  and  eshlbita  a  second 
canal,  generally  near  the  former,  for  (he  pnsigo  of  the 
bead.  The  following  genera  belong  to  this  &nn1f : 
Sirombus,  Plerocera,  Rostellaria. 

The  Third  T«ihe  ii  represented  by  the  Helix  halio 
toidea  of  Linnscus,  now  coosiiiuiins;  the  i;tnus  Siffaraiui. 

The  fool  of  the  animals  belon^^ing  to  this  family,  or 
rather  of  the  species  which  constitutes  the  type,  is  oval, 
with  a  duplicature  in  front  The  cloak  ia  broAd*  taith 
an  indeotatioD  on  tbe  left  side,  in  front,  leading  to  the 

branchial  cavity.  A  rinf;  nf  tr.-snsvcrsc  muscles  unites 
the  cloak  with  the  foul.  On  the  back  is  placed  the 
shell,  which  does  not  appear  on  the  omside,  as  it  is  co- 
vered by  a  thick  cuticle.  It  is  lodged  in  a  sack,  and 
united  by  a  muscle,  which  adheres  to  the  pillar.  The 
hood  is  produced,  at  each  side,  into  a  Oattcoml  WMaev- 
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Jum,  with  an  eye  at  ihc  external  base.  The  anus  is  situ- 
ated at  the  branchial  indentation  on  the  left  aide.  The 
pcnil  is  situated  on  the  right  side  of  the  lM6k>  It  is 
tmtnuai,  Willi «  crooked-  Uimt  titenii  prooeat  Mar  iia 
cstremitf. 

The  nioulh  is  -n  the  form  of  a  short  proboscis.  The 
tonv^uc  is  armed  wiili  spines,  and  is  long  and  spirallf 
foM<  i'lic  salivarj-  glands  arc  large.  The  stomach 
is  membranaceoos,  giving  off  the  iniesline  near  the  car- 
dia.  The  iDtestioe  roakcij  two  folds.  The  Hvcr,  witb 
lha  teaiielo  in  the  nalci  and  the  omium  in  the  ttaukt, 
«cciip7  the  poitertor  pin  of  the  body,  uoder  the  tpire  of 
the  shell.    T\v  >  <^n(v  its  are  natiTes  of  Britain. 

I.  Si:,'arrti..i  ,':^;jo:iiJfa.— The  tCHtacula  in  this  spe- 
oes  art  =liori  and  flat,  and  the  foot  rounded  behind.  It 
Wfigtired  imp«rfectl7  bj  Montagu  in  Teaiaeea  Britan- 
mieth  vignette  S.  fif  .  ft  It  ocenri  firaqmntlf  «d  various 
parte  of  the  coaat. 

9.  ai^anvnMre«ttacslMiB»,.~Th«teiilaeiilaaire  produc' 
erl  anri  filiform.  The  foot  iJ  i.ni cd  behind.  This  species 
was  discovered  by  Moi  ta.Mi  .it  Kingsbridge,  Dcvon- 
▼onshire,  in  1809,  and  dcsc;  i be  li  and  figured  by  liitn  in 
JLhm.  Trans,  vol.  xi.  p.  186.  tab.  %\\.  hg.  5  and  6. 

The  animals  of  this  order  were  formerly  valuable  in  an 
eeonomicai  poiM  of  view.  Maiif  of  theoi  jield  •  rich 
dye,  which  was  iniieh  sought  after  bythesncieuts.  This 
was  chiefly  extracted  from  the  Btitm?.!  of  the  Murex 
Brandaris,  ai»d  «as  termed  Purpura,  Bui  it  is  likewise 
furnished  by  the  animals  of  Purpura  lapiltus,  Scalaria 
clathrus,  and  Planorbia  comeus.  Since  tiic  introduction 
into  Europe  of  the  Cochineal  iaeeett  the  ue  of  this  djro 
has  been  snperscdedi  so  that  wo  are  tnm  fa)  a  great  mu^ 
am-e  ignorant  of  the  fMveeee  which  the  andents  employ* 
«d  to  extract  it. 

The  Pectinibranchic,  although  no  longer  sought  after 
as  furnishing  colour  for  enriching  dress,  are  still  in  esti- 
mation as  articles  of  food.  The  Periwinkle  is  frequently 
gathered  by  children  in  this  country,  as  well  as  tt>e  Ne- 
rita  littoralie,  and  eaten  when  boiled.  The  welk  and 
bucltio  are  Hfcewiae  sought  al^er.  Att  theae  animalaara 
extendvely  ooBplefed  aa  baita  for  catehiog  iah* 

VI«  Om»BR  SeVTlBMirOHU. 

This  order  was  inatiluted  by  Cuvier,  for  the  reception 
of  anioutU  whose  geiteral  farm  and  respiratorj  organa 
are  similar  to  the  PoetiBibranehlK,  but  which  diflbr,  in 
his  opinioOf  in  so  many  other  particulars,  as  to  warrant 
their  separation.  They  chiefly  belong  to  the  old  genera, 
Halyoiis  and  Patella. 

The  sexes  are  united  in  the  same  individual  in  such 
a  way  as  not  to  require  union  with  another;  or,  rather, 
the  male  organs  are  nnkoownii  The  heart  is  traversed 
by  the  recton,  and  is  fumiahed  with  two  auriclea.  The 
cloak  is  protected  on  the  back  by  a  conical  or  subspiral 
shclly-sbield,  into  which  the  animal  is  capable  of  with- 
drawing itself.  The  foot  is  destitute  of  a  lid.  The  fol- 
lowing genera  have  been  eMablishcd  in  this  order, 

1.  Halyotis.  The  shells  of  the  animal  of  (his  genus 
have  frequently  been  described)  bat  it  is  to  Cuvier  that 
ve  oire  the  moat  aecutato  details  concerning  the  struc* 
turc  of  their  inhabitants.  The  foot  is  oval  and  lar;,'e. 
The  sides  of  the  body  all  round  arc  ornamented  with  one 
OT  more  rows  of  simple  or  branched  filaments.  The 
shell  is  placed  on  the  back,  with  the  spiral  part  behind, 
and  the  luw  of  holes  on  the  left  side,  through  which 
Mma  of  the  fifauMMt  Are  protntded.  The  animal  ia  aU 


tached  to  the  shell  by  a  single  large  mtiscle.  The  entiy 
to  the  branchial  caviqri  which  iikewiao  cootailta  tlie  lar- 
minatioo  of  the  rectum  atid  oviduct,  ia  on  the  back. 

The  gitit  are  in  two  ridges,  consisting  of  compHr^tcd 
bfandhed  filanents.  At  the  entrance  of  the  cavit),  ihc 
cloak  is  furnished  with  a  slit,  the  left  margin  of  which 
rests  upon  the  pillar  of  the  shell.  The  edges  of  this  slit 
arc  furnished  with  Slamenis,  which  pass  through  the 
anterior  holes  of  the  ahelL  The  use  of  this  singular  ar- 
rangement is  unknown.  The  branchial  cavity  Tike  wiao 

contaioatbe  viacoMorgaiHincoittiaoDirltbibePectinl-  - 
branchic. 

The  hood  is  emarginate,  with  a  long  tentaculum  on 
each  side,  behind  which,  towards  the  side,  is  a  cylindri- 
cal protuberance,  bearing  the  eye  at  the  top.  The  mouth 
is  in  the  form  of  a  short  proboscis,  with  two  corneous 
plates  as  cheeks,  and  a  long  narrow  tongue  extending 
backwards,  and  covered  with  apiaea.  The  pharynx  is 
dllafable,  with  internal  folds.  The  salivary  glands  ate 
very  small.  The  gullet  is  very  short.  The  siuniach  is 
divided  into  two  ponions.  The  fn  si  is  sirijted  hinj^iiu- 
dinally  with  a  glandular  structure,  and  receives  a  biliary 
duct.  The  second  is  separated  from  the  former  by  a 
valve,  is  smaller,  with  transverse  striae,  waA  a  double 
ridge.  It  likewise  receives  bile  through  two  apartnrea. 
There  is  another  valve  at  the  pylorus ;  and  the  intestine, 
after  making  some  turns,  is  surroutided  by  tfie  heart. 
There  is  an  auricle  on  each  side,  receiving  the  aerated 
blood  from  each  of  the  gills. 

The  species  of  this  gcnu»  are  by  no  means  numerous. 
Mooifiut  separated  those  in  which  the  marginal  bolea 
irere  nearly  ebliteraied,  with  an  ioiemal  groove  and 
estemat  nagt  In  the  line  of  their  direction,  and  Ibrnied 
them  into  a  genus  which  he  terms  Padollcs.  Lumarck 
likewise  separated  those  whose  shells  arc  destitute  of 
the  titargtnal  helc%  tinder  the  generic  appellation  Stu- 
na.ia. 

2.  Capulus.  This  genus  is  represetUed  by  tlie  P«* 
tella  huugarica.  The  loot  is  complicated  on  its  ante- 
ii9r  margin.  The  shell  adheres  to  the  ainmal  by  a  cir> 
cular  muscle,  leaving  an  opening  in  front,  for  ih',  i  ,:uc 
of  the  head  and  entrance  to  the  branchial  cavity,  i  he 
gills  form  a  single  ridge  across  the  roof.  The  mouth  ia 
in  the  form  of  an  extended  proboscis,  with  a  deep  groove 
above.  The  tenlacula,  which  arc  two  in  number,  have 
the  eyes  at  the  external  base.  The  anus  is  on  the  right 
side  of  the  branchial  cavity. 

We  po»«.css  two  species  of  this  genus  in  our  seas, 
Hungarica  and  .^ntiquata,  to  which  M.  Cuvier  isdupaied 
to  add  the  Bulla  velutina  of  Muller.  This  last  shell, 
however,  we  have  already  noticed  as  belonging  to  the 
Peciinibraochiae. 

S.-  FissuHKLLA.— The  animala  of  this  genus  have  the 
foot  like  the  preceding,  and  the  back  is  protected  by  n 
conical  shell  pt-rforaicd  at  the  apex.  The  shell  is  united 
to  the  cloak  by  a  circular  mviscic,  open  in  front.  Th© 
cloak  forms  a  dupiicaiurc  in  frtM)!  for  tiie  brauciii-il  ca- 
vity, which  extends  to  the  perforated  apex  of  the  shell. 
The  gills  consist  of  two  ridges;  at  the  dorsal  extremity 
of  which  is  the  anna.  It  is  probable  that  the  etoremente . 
are  ejected  at  the  perioral  ion  in  the  apex  of  the  shell, 
and  likewise  the  water  which  enters  the  br-mcl  i  il  cavity 
in  front.  'i"hc  head  is  furnished  with  two  teiuacu  la,  bear- 
ing the  eyes  at  Ihc  external  l)ase. 

The  Patella  grxca  and  apertura  may  be  quoted  as 
British  exsmpleaof  the  genus. 

4.  J^AB«iMV&Aii>^Tbis  genua  dUTera  from  the  former 
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in  the  apex  of  the  shell  not  being  perforated.  Its  place, 
however,  is  ^^uppiicd  by  a  slit  on  the  anterior  margin, 
the  entrance  ;u  the  branchiae  and  anus.  The  foot  is 
■urMniDded  with  a  row  of  filaments,  and  the  eyes  arc 
lOppoited  on  short  foot-stalks,  characters  in  which  it  ap- 
proaches the  genus  Malyotit.  The  Patella  iiitsum  of 
concholoRists  is  considcr«l  as  the  type  of  the  genus. 

5.  Cketidula — The  shell  of  this  genus  is  conical, 
with  the  apex  obliquely  directed  lo  the  right  side  l>ehind. 
"From  the  hinder  part  of  the  cavity  there  is  a  thin  plate 
or  boriBonlil  projection,  which  serves  as  a  sitpport  to 
the  abdomeii.  The  gUle  form  a  transverse  ridge  on  the 
roof  of  the  cevity.  They  consist  of  aUnple  fileaieotti 
which  extend  considerably  beyond  the  margin  of  the 
cavity.  The  eyes  are  placed  uii  the  Iicail,  at.  the  base  of 
the  tcntacula.  The  Patella  fornicata  is  the  tyjie  of  the 
genus. 

6.  Navicella. — The  shell  in  this  genus  differs  from 
the  femner  in  the  apex  being  mesial,  and  the  horizontal 
plate  smaller.  The  abdominal  aack  likewiie  containaa 
loose,  irregular,  angular,  leataceoas  body,  a  character  of 
which  there  is  no  other  example  among  the  gasteropoda. 
The  species  appear  to  be  fluviatile,  living  in  the  rivers 
of  warm  countries.  The  Patella  ncritoidea  ia  the  type 
of  the  genus. 

7.  Caltftrea.— The  animal  of  this  genus  is  not 
known.  But  the  charactera  of  the  abeU  are  wel  I  marked. 
It  is  conical,  with  a  apiral  lamina  descending  from  the 
apex  in  the  interior,  marking  tlic  commencement  of  a 
pillar.  The  Patella  chincnsis  of  Hriiish  writers  may  be 
quoted  as  an  example  of  the  gcrius. 

8.  Cahinahia.— This  genus  was  instituted  by  La- 
marck, for  the  reception  of  the  shell  termed  Argonauts 
irftrea.  The  animal  has  hitherto  been  imperfecilt  ex* 
ammed.  The  foot  appears  to  be  compreaacd,  and  form* 
ed  for  ow'itnming.  The  head  is  covered  with  a  group  of 
tubercles.  The  mouth  is  furnished  with  a  proboscis. 
Near  the  middle  of  the  body,  the  shell  is  i  i  d  c  1  I'tic 
surface  of  the  body  above  is  closely  covered  with  small 
tubercles.  It  is  probable  that  the  species  here  alluded 
to  is  the  aame  with  the  Fteroiracbea  coronate  of  Fo- 
raakal. 

Althoi.gh  these  genera  have  been  constituted  into  a 
separate  order,  it  is  probable  that  in  a  natural  arrange- 
Tnent  they  might  more  conveniently  be  placed  with  the 
Pectinibranchix.  The  position  of  the  heart  is  indeed 
singular ;  but  as  this  organ  varies  greatly  in  its  form 
and  position  in  dififerent  genera,  the  charactera  which  it 
fnmfsbes  are,  consequently, of  dottbtful  vdiie.  The  na- 
ture  of  their  hermaphroditiain  haA  Dcvcr  Imod  utiifac- 
torily  invc:»tigaicd. 

IV.  Class— CONCHIFKRA. 

The  molluscona  Mumals  which  are  destitute  of  a  bead, 
were  separated  at  an  eariy  period,  by  CuTier,  into  a 

distinct  order,  to  wliich  he  gave  the  name  of  Act()hala. 
Subsequent  ohsL-rvalions  huviiij;  puiiUcd  out  the  charac- 
ter of  bciri;;  acephalous,  as  common  to  animals  which 
differ  widely  fiom  one  another  in  the  arrangement  and 
disposition  of  their  oHicr  orgaaa,  it  became  ncccssai7  to 
introduce  into  the  system  «  more  definite  method  of  ar- 
rangement. Accordingly,  Lamarck,  in  his  **  Huteire 
.Vaturdle  da  .Inimaux  xant.  feriebre*,"  v.  p.  411,  iusU- 
tuted  tlic  class  CoNciii KKH A,  which  ipcludes  nearly  all 
the  inhabitants  of  the  bivalvL-  tcstacca,  or  thu.sc  whose 
gills  arc  in  the  form  of  leaves,  four  in  number,  and  dis* 


posed  in  pairs  externally,  on  each  side  the  abdomen,  and 
wimin  the  cloak.  As  the  bivalve  ahclls  were  long  known 
to  naiuralisis  under  the  denomination  Conchx,  the  pro- 
priety ol  the  term  to  designate  the  class,  employed  by 
Lamarck,  is  sufhcienliy  obvious. 

The  common  ioiegHinenta  of  the  Coochiienii  conaint 
of  the  cloak  and  shell.  The  cloak  forme  two  leaves, 
one  on  each  side  the  body  of  the  animal,  united  behind. 
This  cloak  i»,  in  some  families,  open  in  front,  wlule  in 
others,  ii  is  united  ;  perforated,  however,  by  holes,  or  tu- 
bular elongations,  termed  syphons,  for  admitting  water 
and  food.  Corresponding  with  the  two  sides  of  the  cloak, 
Me  the  two  valves  of  the  shell.  Theae  valvea  are  Jike- 
wlse  united  behind  with  an  elasdc  ligament,  which  aide 
the  animal  in  opening  and  shutting  tliem.  The  -^hcns 
are  attached  to  the  amma!  by  the  anterior  niargii.  ul  iho 
cloak,  which  adheres  to  the  margin  of  the  sliell,  and  by 
the  adductor  muscle.  This  muscle,  which  passes  across 
the  body  from  one  valve  to  another,  brings  the  tsItcs,  by 
its  contracliona,  into  conuc^  M  their  free  edges,  at  the 
same  time  that  the  ligament  ia  compressed  or  atietchedt 
according  as  i:  i  iri;(  i  ri;il  nr  external  When  the  mUB- 
clc  ia  relaxed,  the  ligament  cxcili  lis  power,  and  opcns 
the  valves;  and  along  with  the  valves,  the  cloak  to  which 
they  are  attached.  The  adductor  muscle  is  in  some  fa- 
milies dividedj  and  the  two  porthma  lepanted  from 
each  other. 

Locomotion  ia  performed  in  some  to  a  limited  extent, 

by  suddenly  opening  and  shutting  the  valves.  In  ge- 
neral, however,  those  species  which  shift  their  ^lace 
are  furnished  with  a  nuiscular  projection  from  the  body, 
capable  of  changing  its  shape,  and  attaching  itself  to 
fi>reign  bodies,  termed  a  foot.  The  base  of  the  foot  is 
wsnalljr  attached  by  two  or  mere  tendinous  filamesM  to 
the  ahell.  The  issues  from  a  muscular  body,  Hke* 
^vise  conneclcd  by  filaments  with  the  shell,  and  is  Cxed 
to  other  bodies.  The  foot  is  supposed  to  he  the  organ 
which  spins  this  thread -,  but  its  mode  of  formation  is 
involved  in  obscurity.  While  some  are  permanently 
fixed,  and  others  are  capable  of  moving  from  one  placo 
to  another*  there  are  a  few  wbicb  prefer  a  rcMdence  in 
different  aobetanees  in  which  they  have  excavated  a 
habitation.  Thetc  In  t  nre  termed  Borerg.  It  was  sop- 
posed  by  many  tiiai  U>c  animal  secreted  a  liquor,  with 
which  it  dissr>lved  the  bodies  into  which  it  penetrated; 
but  the  sagacious  Reaumur  soon  ascertained  tint  the 
boring  was  performed  by  ineans  of  a  rotatory  movement 
of  the  larger  valvea.  M.  Fleurieu  Bellevue  states,  that 
the  calcareoua  stone,  in  which  the  Rn^llaria  lithophaga 
is  found,  is  often  discoloii  r  1  j  i  the  immediate  neigh- 
bourhood of  its  recess.  Tlni  any  arise  from  the  secre- 
tions of  the  animal,  or  even  from  the  stagnant  sea  water 
in  the  hole,  and  not  from  the  action  of  the  phosphoric 
acid,  or  any  other  solvent  supposed  to  be  enoployed  by 
tbe  aoinul.  These  solvents  would  act  equdly  on  the 
shell  aa  on  the  calcareous  rack.  Bvt  the  borers  are  not 
confined  to  calcareous  rocks:  they  also  lodge  in  slate- 
clay,  and  other  argillaceous  strata.  This  is  very  often 
the  case  with  the  Pholailes.  Hut  this  character  can  never 
be  c.vicnsucly  employed  in  the  distribution  of  genera,  as 
the  same  species  which,  at  one  time,  may  be  found  im- 
bedded in  stooey  will  be  observed,  at  another,  twatad 
among  the  roots  of  sea-weed,  or  buried  among  gravel. 

The  nervous  system  is  here  more  simple  than  in  the 
animals  of  the  preceding  classes.  There  arc  no  ganglia 
scattered  through  the  body;  all  the  nervous  filaments 
taking  their  rise  either  from  the  medullary  maas  above 


Digitized  by 


MOLLUSC  A.  • 


687 


tlic  entrance  to  the  stomach,  or  from  Ihc  one  beneath. 
Al  JiJugh  the  body  does  not  appear  liberally  supplied 
with  nerveS)  jret  the  sense  of  touch  is  exquisite,  parti- 
cularly in  those  filaments  or  tentftcola  With  which  the 
margin  of  the  cloak*  or  itt  aperuires*  provided.  No 
organs  of  sight  or  bearing  have  been  obMrrfld. 

The  food  of  the  Conchifera  appears  to  be  obtained 
exclusively  from  the  substances  floating  or  tnixcd  with 
the  water.  These  arc  brought  within  the  sphere  of  the 
mouth  by  the  movemenis  of  the  cloak.  The  mouth  it- 
self is  destitute  of  proboscis,  jaws*  loqfttei  or  ereo  lips. 
Aroand  Ua  nai^gin  ar«  towt  t«niaeiil«»  wbtebi  in  ttrue- 
tQN»  bear  m  comidMiblo  reaemblanoe  to  the  brancbie. 
The  mouth  opens  innediatelf  iMo  the  stomach,  without 
the  intervention  of  any  thing  which  can  be  called  a  gul- 
Ici.  Tills  ori-.i-i  is  usually  full  of  cells;  the  bottom  of 
each  pierced  with  a  biliary  duct.  The  liver  surrounds 
the  stomach,  and  empties  its  bile  by  numerous  openings. 
A  ainguiar  ctyttaiMae  /iroceuy  cylindrical,  cartilaginous, 
and  trantperenti  projects  into  the  cavity  of  the  Momacb, 
whose  uae  has  not  been  determined.  Tbere  la  aoma* ' 
times  an  enlargement,  in  the  Ibrm  of  a  aeeood  tteenaeh. 
The  intestine,  in  some  species,  makes  several  convolu- 
tions; in  others,  particularly  those  which  are  fixed,  it  is 
remarkably  short.  The  anus  is  placed  in  the  extremity 
of  the  body,  opposite  to  the  mouth,  and  either  opens  into 
the  cavity  of  the  cloak,  or  into  one  of  its  syphons. 

The  onljr  organ  of  raprodnclien  hitherto  obaerved  in 
this  ehm,  ia  the  ovariam.  TMa  eecaplet  the  ridea  of 
the  body,  and  penetrates  the  membranes  of  the  cloak. 
The  eggs  pass  into  the  gills,  where  they  arc  hatched, 
n!  bursting  the  integuments,  make  their  escape.  In 
the  ovarium  has  been  observed,  at  certain  seasons,  a 
mlllv  fluid,  regarded  as  tfiernu  There  appears  to  be 
BOieaaanlo  iaier  liie  esittence  of  aof  tUog  like  aaxnat 
tnrion.  LaiBarek  fs  aappmed  to  consider  lecmidation  aa 
cfff  ctKd  by  means  of  an  impreirTiafinp^  fluid  mixed  with 
ilic  water,  which  must  ihercfore  have  been  ejected  from 
male  organs.  This  suppositioiif  bowevai^iancltlieraiap- 
ported  by  facts  nor  analogy. 

The  most  important  of  the  peculiar  secretions  of  tiM 
animals  of  this  class,  is  the  Paerl.  This  subttaneot 
equally  prized  by  the  savage  and  the  dtisen,  is  com- 
posed, like  shells,  of  carbonate  of  Hme,  united  with  a 
small  portion  of  animal  matter.  Pearls  appear  to  be 
exclusively  the  production  of  the  bivalve  testacca. 
Among  these,  all  the  shells  having  a  mother-of-pearl  in- 
aide,  produce  them  occasionally.  But  there  are  a  few 
apectea  which  yield  them  ia  the  greaAeat  pleMji  and  of 
the  finest  eoloar.  The  moat  remarliable  « these  ia  tha 
.1i  ir::!a  mar^aritifera  This  shell,  which  was  placed 
by  Linnaeus  anion^  the  mussels,  is  very  widely  distri- 
buted in  the  Indian  Seasi  and  it  is  from  it  and  another 
speciea  of  the  same  genus,  termed  .'ivicula  hirundot 
fbnnd  In  tiM  European  seas,  that  the  pearls  of  com- 
merce are  pfoeurad.  T  be  /'imw,  ae  famous  tor  foraiab- 
ing  a  byssus or  hind-of  thread,  with  which  nanaeata  can 
be  manufiiciured,  likewise  produces  pearls  of  considera- 
ble size.  They  have  seldom  ihe  silvery  whiteness  of 
the  pearls  from  ll-c  Avicula,  bcinp  usually  tinged  with 
brown,  but  the  shell  which  in  Britain  produces  the 
finest  pearls,  is  the  Unio  iHargarUyerth  which  was  placed 
by  UnnSBtts  in  the  genua  iVya.  It  it  found  in  all  our 
alpine  vivera.  The  Conway  and  the  trt  in  England,  the 
rivers  of  Tyrone  and  Donegal  in  Ireland,  anil  the  Tay 
and  the  Ytlian  in  bcotlaixl,  have  long  been  famous  for 
the  prodtictioii  of  pearls.  Tbeae  concretioni  are  found 


between  Ihe  membranes  of  the  cloak  of  the  animal,  as  in 
the  Avicula,  or  adhering  to  the  inside  of  the  shell,  as  in 
the  Unio.  In  the  former  case,  they  seem  to  be  a  mor- 
bid secretion  of  testaceoos  matter;  in  the  latter,  the 
matter  appeara  to  be  acconulatad  againat  the  internal) 
opening  of  aomo  lide,  with  which  the  ahell  baa  been 
pierced  by  some  of  its  foes.  Linnxus,  from  the  consi- 
deration of  this  circumstance,  endeavoured,  by  piercing 
the  shell,  to  excite  the  animal  to  secrete  pearl ;  but  his 
attempts,  though  they  procured  him  a  place  among  the 
Swedish  nobility,  and  a  pecuniary  reward,  were  finally 
abandoned  t  the  proeesa  bebig  ibuod  too  tedioua  and  un- 
certain to  be  of  any  public  otUity.  The  largMt  peatl  of 
which  we  have  any  notice,  is  one  wMeh  came  from  Pa-  ' 
nama,  and  was  presented  to  Philip  II.  of  Spain,  in  IS79. 
It  was  of  the  size  of  a  pigeon's  Cir?  Sir  Robert  Sibbald 
mentions  his  having  seen  pearls  trom  the  rivers  of  Scot- 
land as  large  as  a  bean. 

All  the  animals  of  (bia  class  inhabit  the  watera.  A 
few  species  live  in  pools,  lakes,  and  riforst  pfofcrriaf 
fircah  waMTi  but  the  sea  containa  the  graaMat  mmbera. 

The  following  arrangement  of  the  genera  ia  tlie  on* 
adopted  by  M.  Cuvicr  in  tih  "  Regnc  Animal'*  As  it 
stands  at  present,  it  brin^js  together  into  groups  near!/ 
allied  genera,  without,  however,  distributing  tliein^  With 
nucb  accuracyi  into  natural  families. 

SaoTioM  Im 

In  the  Conchifera  which  are  brouglit  together  in  this 
section,  the  cloak  is  open,  and  the  wjiLer  comes  directly 
jti  cr  ijtjc;  vritfi  the  gills  and  mouth.  The  foot,  when  it 
exists,  IS  very  small;  and,  instead  of  aiding  iocomotioo, 
appears  (o  be  principally  employed  in  forming  and  fixing 
the  tbraada  of  the  byaaua.  Many  of  the  apedea  are  ca- 
mented  to  the  rocks  from  infimcy  to  old  age,  othera  are 
capable  only  of  "iliifting  to  a  short  distance,  by  vic  lmt  ck^ 
erliotis,  consiscuig  lu  suddenly  opening  and  shutting  tiien 
Talves. 

I.  TaiBE. — The  animals  of  this  tribe  is  distinguished 
by  possessing  only  one  adductor  muscle  for  closing  the 
TiiTea  of  the  shells*  which  are  iasouivalve.  The  distri- 
bution of  the  genera  into  natural  nmilles,  is  at  present 
impracticable,  as  the  animals  of  few  of  the  specie* iMTa. 
been  investigated  with  any  degree  of  care. 

In  the  genus  Osiuk  v,  represented  by  the  common 
oyster,  the  abdomen  is  prominent,  the  adductor  muscle 
central,  and  the  branchis  united  at  their  summita  with 
the  edge  of  (he  cloak.  The  animal*  of  the  genem 
Aondo  and  Oryphcea,  are  unltnowa. 

In  the  animals  of  the  genus  Pecfen,  represented  by 
the  common  scallop,  there  is  a  small  foot,  supported 
00  8  short  stalk  arising  from  the  abdomen.  The  margin 
of  the  cloak  ia  surrounded  with  two  rows  uf  tentacuUf 
some  of  which,  in  the  external  row,  have  greentsh  tuber* 
colated  aummiu.  The  mouth  ia  anrrounded  with  nu- 
meroOB  branched  tentacula,  in  place  of  the  four  ordinary 
labial  appendages.  The  genera  Lima  and  Pedum  arc 
nearly  related  to  tlic  genus  Pcctcn,  with  which  they  con- 
fute a  particular  family. 

The  genus  Anomi  a,  as  now  restricted,  is  distinguished 
by  the  singular  character  of  the  adductor  moaclet  a  por«  ' 
tion  of  which  is  attached  to  the  comeooa  or  testaceous 
plate,  which  passes  throngb  the  cardinal  perforation,  and 
adlies  c-b  to  rocks.  There  is  a  small  foot,  wliich  is  capa- 
ble of  being  likewise  protruded  through  the  cardinal  per- 
foniieo.  - 
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la  ib«  ffonat  SKunvLvai  tbe  nuArgtn  of  the  cloak  it 
fringed  with  i  double  row  ofteotaeulai  with  tubereulated 
suinmiu,  aiul  ihc  Toot  b  tfleted  In  a  thort  atalkt  with  a 

lar^c  radiated  disk. 

Besides  the  genera  already  noticed,  the  Placuna, 
Piicatula,  Malleus,  Vulsella,  ami  Pcrna,  likewise  belong 
to  this  tribe.  Muny  of  the  species  are  eagerly  sought 
after  as  food,  at  tbe  ofster  mod  scaliopt  aod  give  em* 
ployroent  to  aeveral  tbd«Miids^.«f  tbe  inhabitatrta  of 
this  country,  in  fiabtagk  IUmI  convey ii^  theih  to  the 
market. 

Ill  the  rcTolutions  which  molluscous  animals  have 
uader^oQC,  the  genera  of  this  tikbc  appoar  to  have  suf- 
fuod  greatly.  Maltaudcs  of  extinct  species,  aod  even 
gaaera,  are  to  be  ibund  in  iho  solid  stratai  differing  in 
sbspe  and  size  from  those  which  arc  now  fettod  in  oor 
'r:i=  A\'r  ' :  c  diiposcJ  to  refer  to  tliis  extinction  of 
gtiicia,  dccounung  for  the  circumstance,  thut  in  this 
tribe  almost  every  genus  stands  apart,  and  ap|)ear!i  to 
be  but  remotely  coouected  with  those  with  which  it  is 
now  aisocialedi  the  eonnaciing  Unite  haviag  been  da- 
ttrovetL 

II.  TaiBB^Tbe  valves  in  this  tribe  are  nraved  by 

means  of  two  adductor  muscles,  one  nf  wliich  is  placed 
near  the  head,  and  the  otiiet  at  liie  anus  ol  the  animal. 

Tbe  pcarU  produced  by  the  aiVimals  of  the  genus 
AviouLA  have  been  long  known,  and  highly  prized; 
but  their  anatomy  and  physiology  are  still  involved  in 
obscu  rity.  Tbe  -d,  hifundo  has  been  determined  by  Mn 
Sowerby  to  be  a  native  of  the  British  seas,  he  having  ob- 
tained sjiEcimens  boili  from  Marazion  and  Dantry  Bay. 
In  ilic  genus  Crenalula  of  Lamarck,  which  is  intimately 
connectecl  w  ith  tlie  preceding,  tliere  is  no  mark  indicating 
the  animal  to  have  a  byssu&,  wlticb  the  Avicula  i%  known 
to  possess. 

The  genus  Pimma  has  been  loag  known  and  highly 
prized  by  collectors.   Tbe  mooih  of  the  animal  is  situ- 

sled  near  the  n.^rrow  end  of  the  ihcll.  Near  the  anus 
there  is  a  conical  appendage,  susceptible  of  enlargement 
and  contraction,  whose  use  is  unknown.  The  thread  or 
bys^us  with  which  the  animal  adheres  to  tbe  sand  in 
wIhlI)  it  resides,  is  collected  on  the  Neapolitan  coast; 
and  when  mixed  with  silk,  is  woven  Into  various  articles 
of  dress,  as  gloves  and  stockings. 

'I"!  t  geiicia  Arc.1,  Pectunculus,  and  Nucula.  form  a 
taiuij)  formerly  included  in  the  genu.s  Area  of  Linnaeus. 
The  animals  of  tlie  genus  Area  have  a  pedal  ligament, 
with  which  they  adhere  to  different  bodies.  Tbe  aniioal 
of  the  Pactnneulus,  on  the  other  hand,  is  furnished  with 
•  large  compreaaed  foot,  with  which  it  ia  able  lo  crawl. 
The  inhabitant  of  Noeiihi  is  ookoown. 

Section  II. 

The  animals  of  this  section  have  two  adductor  muscles. 
The  cloak  is  opOD  in  front,  with  8  separate  aperture  be- 
hind, for  the  pawage  of  the  ovcroments.  I'he  ahella 
are  eqoivaive.   The  species  were  formerly  inclodod  in 

the  genus  Myiilus. 

In  the  resiiicttd  genus  Mytiltm,  represented  by  the 
common  mussel,  (he  beak  is  terminal.  The  mnrgiti  of 
the  cloak,  at  the  rounded  angle  of  the  front  of  the  shell, 
is  fringed  with  branched  tentacula.  In  the  genus  Jlb- 
dMut  represented  by  the  Mytitas  modiolus  of  LwMiosi 
the  beak  is  rsmovcd  s  litile  wsy  from  tbe  anterior  ex- 
tremity. In  itie  /  f,',-.L',irwu«  <;f  Cuvier,  wliicli  includes 
MyiUu*  iUAofihagutf  bath  extremities  of  the  shell  arc 


equally  rounded,  whereas  in  the  MyUlus  and  Modiolus, 
the  anterior  is  the  most  pointed.   In  these  three  genera 

there  is  a  foot  and  bys-fus. 

The  genera  Anodonia  and  Uuio  are  inliabitants  of  fresli 
water,  resembling  c.ich  other  in  tlie  torin  of  the  aniiul, 
but  differing  in  the  structure  of  the  hinge  of  ibe^sheli, 
the  former  being  destitute  of  tbo  taeth  possessed  by  the 
latter.  The  foot  is  lar^e  and  eonpreased.  The  noalcrkir 
end  of  the  eloak  is  fringed  with  small  tentacula.  The 
Anodonta  is  represented  by  .^fytHui  anarirjut.  and  Unio 
by  Mya  niargaritifrra  of  Linnxus.  M.  Cuvier  considers 
the  genera  Cardita,  Venericardia,  and  CtlSiatnlla,  as 
nearly  allied  to  the  genera  of  this  sectioa. 

^OTIOH  UL 

This  section  incluiles  at  present  only  t«  )  ^fnern, 
Tridactina  and  ilippopus,  Tlic  cloak  is  f  irnisht  i  wsUi 
three  openings,  all  of  them  near  tbe  atiterior  extremity. 
Tbe  iirst  of  these  is  the  largest,  and  servo  for  the  pas- 
sage of  the  byssus.  The  second  admits  tbe  water  to  tbe 
binachie,  and  the  third  ia  oppeulo  the  anus.  The  valve* 
am  cloaed  bf  one  nddnetor  mnsclc. 

Section  IV. 

The  animals  of  this  secttoo  resemble  those  of  tlie  last 
in  the  three  apertures  to  the  cloak.  The  first  is  large, 
and  the  two  laat  are  aometimes  produced  into  aopUMO 
or  united  trfbea.  The  fbdt  lesues  fronuhe  aoleriar  open- 

ing,  wlille  ttie  two  posterior  a[)er'i::T';  srrvc  for  resprra- 
tion  and  the  passage  of  the  excrement.  There  are  two 
adductor  muscles  for  closing  the '4heil,' one  near  the 
month,  and  the  other  at  the  anus. 

In  the  genub  Chanui,  the  two  poitcrior  apertures  are 
ill  the  form  of  short  tubes,  the  annrier  one  ia  small,  and 
indicates  the  oorresponding  aite  of  the  foot.  The  feet 
of  the  animals  of  the  hocardia  is  much  larger,'MA  tlM 
anterior  aperture  is  large  in  proportion. 

In  the  common  cockle  (Cardium,)  prized  by  many  as 
an  agreeable  article  of  food,  the  foot  occupies  a  large 
share  of  the  cavhy  of  the  shell.  It  is  bent  m  the  middle, 
with  <ha  point  diracted  forwards.  Cockles  are  considered 
in  aeaoon  during  March,  April,  and  May.  They  are  aold 
in  this  country  hy  measaroi  and  eaten  ekher  raw,  or 

boiled  and  pickled. 

In  the  genera  Cyclas,  Tellena,  Donax,  and  V^cnus, 
the  foot  is  long  and  tongue-shaped,  an<l  the  posterior 
tubes,  in  general,  considerably  produced,  and  more  or 
lose  oniiod  at  the  base.  In  the  genus  Loripes,  the  fao^ 
is  small  and  eyiindrieal,  and  the  tttbeailMrt  mid  4nritel. 
In  the  Mactra  the  tubea  IM  lllMwiee  short,  bnt  the 
foot  is  compressed. 

Section  V. 

In  tbe  animals  of  thia  section  the  eloak  is  mited  in 
(iront,  with  sn  opening  at  tlie  anterior  extremity  for  the 

passage  of  the  foot,  and  a  production  at  the  <>'.hi.r  ex- 
ireiniiy  in  the  form  of  two  united  ttibea.  The  entitle  of 
tbe  cloak  is  continuous  with  that  w hicb  invests  I  be  shell. 
Hence,  when  the  animal  is.  removed,  the  cuticle  fre> 
quetHly  remein*  on  the  margin  of  tbe  valves  in  loose 

The  animals  of  the  different  f^nera  are  eonstmcte^l 

nearly  on  the  s.inie  |)lan,  so  that  it  is  impossible,  wiiiiout 

the  aid  of  the  shell,  to  give  them  any  definite  arrangc- 
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mcn(.  The  followingr  g^ra  are  considered  as  belong- 
ing to  this  section  :  Mya,  Lutraria  Anatina,  Clycyinens, 
Panopea,  Pandora,  Gastrochsna,  Byssomia,  Hiatella, 
Solcn,  Sanguinolaria  Pholas,  Teredo  and  Fistularia. 
Thqr  all  appear  lo  prefer  coQcealaianti  todgiog  in  the 
laiM^  in  ttonea  or  wood.  Mangr  of  ibem  are  imm  m  food, 
aa  the  Rai««»fidi  (Soleo,)  and  Gapen  (Mjre.) 

CtABs  v.— TUNICATA. 

This  class  was  first  intkmted  by  Lamarck  in  the  year 
18 16}  and  hat  now  been  generally  adopted  bjr  oaturaliata. 
It  includes  the  "  Acephales  ram  coqufllet**  of  tin  ayatem 

cf  M.  Cdvier,  and  embraces  several  of  the  aoopbjtea  aa 
Well  as  mollusca  of  ihc  syslcni  of  Linnseus, 

I  I  I-  ul  this  class  arc  all  naked,  the  external 

covering  being  soft  and  coriaceous.  There  are  two 
apertures,  one  fur  the  use  of  tin  gUlt  in  reaphttdoiiiaiMl 
the  other  for  ttae  digesti  ve  oifioa.  Thew  apertnraa  arA 
frequently  Burronnded  with  prodaetiona  In  tbe  form  of 
tentacula.  The  inner  clnnk  is  in  many  genera  loose,  in 
othcrb  adaering,  but  in  all  it  is  united  with  the  external 
one  at  the  two  apertures.  These  sacs  are  funiislicd 
with  muscular  t^aiKts  and  niamenis}  and  traces  of  a  tier- 
vona  ^atem  have  been  perceived.  The  alimentary  canal 
is  very  simple,  aiul  acarcely  can  be  diatineuiabed  into 
gullet,  stomach,  and  intestine.  The  liver  adheres  to  the 
stomach,  and  in  many  is  divided  into  distinct  lobes.  The 
gills  cover  the  walls  of  the  cavity  of  the  inner  tunic. 
They  are  in  the  form  ol  ridges  more  or  less  compli- 
cated. The  circulating  system  appears  to  be  reduced  to 
m  aiogle  ajratemk  ventricle.  The  orgaoa  of  reproduc- 
tiion  Gonaist  of  an  0TariuiQ«  either  Mmple  or  eomiUicaud, 
with  sbme  addltiooal  glands,  whose  uses  are  not  ascer* 
taincd. 

All  the  animals  of  this  class  live  in  the  sea,  and  are 
very  widely  tiistrihuicd.  Some  of  llicm  arc  fixed  to  rocks 
and  sea-weeds,  others  move  about  in  the  water.  Many 
genera  possess  species  whose  individuals  ate  detached 
and  uidepenUentf  while  with  others  there  is  an  inscpa- 
table  union.  These  tinited  individaala  constitute  a  sym- 
metrir  .i  it; '  <,,  in  rmi  t  a^ea capable  of  noring  about  ia 

the  sijf  naiijuiii^j  cJcuiti.t. 

The  investigation  of  the  structure  of  this  class  of 
animals  has  been  conducted  with  great  care  and  suc« 
ceas  by  M.  Savigny,  in  bit  Recherchet  auatomifuai 
Mur  iet  Atddk*  eon^9$iet  et  net  Um  MeUin  ri^jo^** 
inserted  in  his  Mimttirn  »ur  let  ^nlmaux  cent  Fer^ 
tebrea"  Paris,  1816.  MM  D  smarct  and  Lesueur 
have  likewise  contributid  iiidicnaUy  lo  unfold  their 
structure.  The  labours  of  these  authors,  together  with 
Cuvier's  papers  on  the  genera  Salpa  and  Ascidia^  em- 
brace nearly  all  the  inftinnation  which  has  been  obtain* 
«4  regarding  the  atraciure  and  physiology  of  the  animals 
which  have  been  brought  together  in  this  class.  It  is 
our  intention  to  give  a  brief  exp  I'i  i.  of  the  systemnii- 
cal  characters  of  genera,  according  to  tbe  method  fol- 
lowed  by  M.  Sangngr. 

SvBDtviaioir  I.  Tbtbtdbs* 

Tn  this  subdivision  the  inner  tunic  is  detached  from 
the  external  covcriMyr,  t  re  ept  at  the  two  orifices.  The 
branchiae  itre  large,  unequal,  and  cover  the  walls  of  the 
great  cavity.  The  opening  to  this  cavity  is  surrounded 
on  the  inside  with  a  membranaceottSt  denticulated  ringi 
or  with  a  circle  of  filameoH. 
'VoL.Xia  PabtII. 
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The  animals  of  this  Order  are  all  fixed  to  other  bo- 
dies, without  the  power  of  displacing  IhemselTes.  The 
branchial  and  anal  openinga  are  neither  opposite,  nor  do 
they  communicate  directly  with  each  other.  The  bran- 
chial carity  is  open  at  its  upper  extremity  oriU-,  ami  tlut 
apertnre  is  fringed  with  lentacuia  j  the  gills  of  both  sides 
are  continuona.  Tbe  geoera  are  distributed  into  two 
sections. 

Section-  I. 

This  contains  the  animals  formerly  included  in  the 
genus  Ascidia  of  Linnxus.  They  are  distinguished  by 
the  separate  or  independent  existence  of  the  different 
individuals.  Iq  some  apecies  many  indivldaals  adhere 
to  the  rock  In  clusters,  and  appear  to  con-.titme  one  ani- 
mal; but  ihcae  can  be  e«sily  separated,  a-  they  possess 
no  common  covering  or  orj;aiiical  conncciion.  The  ge- 
nera of  this  section  are  four  in  number,  and  arc  distri- 
buted into  two  familiea.  Id  the  first  iamily  the  orifice* 
are  furnished  with  few  nyi,  and  the  gcnen  are  Jteftmia 
and  Ctntm^  the  former  represented  liy  the  Ascidia  pe- 
dunculata,  having  the  body  supported  on  a  stem,  while 
in  tbe  latter  the  body  is  sessile,  as  in  C.  conchilega,  a  na- 
tive of  the  British  seas. 

In  the  second  family,  the  anal  and  branchial  openings 
are  either  deidtmaof  M^s,  or  they  exceed  four  in  num- 
ber.^ The  naera  are  twnb  In  the  Phallus  the  body  is 
aeaslle.  The  branclnal  orifice  usually  possesses  eight 
rays,  and  the  anal  one  six.  The  P.  mentula  is  very 
common  on  rocks  and  old  oysters  in  the  British  seas. 
The  P.  inteaiinalin  and  firunum  are  likewise  natives.  In 
the  genus  Claveltna  the  body  is  pedunculated,  and  the 
apertures  are  destitute  of  rays.  The  C.  le/iadi/orwOt  has 
been  added  to  the  Britlab  Fauna  \n  the  industry  of  Or. 
Leach.  The  genus  Mammaria  of  Muller  will  probably 
constitute  a  third  family  in  this  section,  when  its  struc- 
ture has  been  determined.  Tlie  body  is  smooth,  having 
the  base  fixed  to  8ea*weeds,  and  the  s'.i;nmit  perforat- 
ed by  a  sinplc  aperture.  One  species,  the  M.  mam- 
milla, inhabi  t  iIm  Uriliah  aeas,  having  been  observed  at 
I^ith  by  Professor  Jameson,  and  at  Belfast  by  Mr.  Tem- 

Eleton.  Tbe  genua  Bipapillarfa  of  Lamarck  is  involved 
» equal  obactuityi 

Sbotiob  IL  - 

In  this  section  are  included  animals  which  were  for- 
merly placed  among  the  zoophytes,  and  chiefly  in  the 
genus  Mcyonium.  They  are  compound  animaU,  many 
individuals  being  united  under  a  omnmon  covering.  They 
admit  of  division  into  three  familiea. 

In  tbe  first  family  the  branchial  and  anal  orifices  have 
six  rays  each.  The  genera  of  this  family  are  three  in 
number.  The  Diczonti  is  distin^juishrrl  !  >  ihu  body  be- 
ing sessile,  orbicular,  and  consisting-  of  a  singlu  system 
or  group  of  individuals.  The  D.  violacea  of  Savigny  ia 
the  only  known  apeciea.  In  the  DUtnta  the  body  ia  sea* 
fiie  and  polymorphous,  ani  tbe  indlvidnalaare  arranged 
in  systems  or  groups.  The  D.  variolnsus,  first  observed 
by  Gartner,isa  native  of  our  seas,  uici  is  the  Alcyonium 
ascidioidcs  of  Pallas.  In  the  Sig-iUina.  the  body  is  conical 
and  pedunculated,  consisting  of  a  siugle  group  of  indivi* 
duals.  The  8.  auatiaSa  of  Savigsj  ia  the  only  known 
spedesi. 

In  th«  accimd  UmSa  die  brnwlnil  orifice  only  has 
4S  ' 
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tax.  regular  rays.  The  genus  Synoicum  has  the  body 
cylindric«ltvenic«l,«iMl  pedunculated  with  a  «ogl«  ky»> 
tern.  The  S.  turgens  of  Phipps,  a  native  of  the  Arctic 
seas,  is  the  only  species  which  has  been  described.  In 
the  month  of  August  1817,  we  observed  a  Synoicum, 
adhering  to  a  rock  in  the  sea  at  the  Isle  of  May.  It  dif- 
ftrad  fpom  the  tt^geru,  as  described  by  Savigny,  chiefly 
in  the  snraeithDeis  of  the  skin.  In  the  Sydneum  the 
body  is  inversely  conical,  vertical,  pedunculaiedt  with  a 
single  system.  The  S.torbinaturo,  observed  by  Dr.  Leach 
as  a  nilive,  is  the  only  known  apecics  of  the  genus.  In 
the  genua  jll/iidium,  the  body  ia  variously  shaped,  ses- 
^ICf  comiating  of  many  systems,  which  are  destitute  ot 
a  cviMnU  cavity.  The  A.Jteu9t  or  Alcyoaium  pulmona- 
tia  of  ElHa't  soophytes,  belooga  to  this  genua.  In  the 
Poli/ctinum  the  body  is  likewise  seaaile,^but  pb«  indtvi* 
(Jviuis  arc  in  systems  with  central  cavitiet.*  The  Dklem- 
Ttum  is  sessile,  spongy,  and  incmau  other  bodice.  The 
anal  opening  is  obscure. 

In  tlie  third  family,  both  the  branchial  and  anal  orifi- 
CC8  are  deatitute  of  rays.  The  body  invests  fuci  and 
rocks*  and  consists  of  several  systems.  In  (he  genus 
Eucelium,  the  systems  are  destitute  of  central  cavities. 
In  the  genus  Bsiryllus,  on  the  other  hand,  there  is  a 
central  cavity  to  each  system.  The  last  genus  contains 
the  following  British  species:  B.  Lcatiuit  Swrlcutu, 
ScMMterl,  and  Cemgitmerattitt 

Obdeh  II. 

The  animals  which  remain  to  be  cooMdercd,  as  con- 
stituliog  this  order,  arc  free,  and  float  about  in  the  wa- 
Her.  Many  individuals  are  united,  forming  a  conical  bag. 
The  anal  and  branchial  openings  are  diametrically  oppo- 
site to  each  otlier.  The  branchial  cavity  ia  open  at  both 
ends,  the  anterkir  aperture  is  deatitute  cS  tentacnla,  but 
furnished  with  a  denticulated  rrnji;.  The  branchix  are 
disjoined.  There  is  only  one  genus  in  this  order  known, 
which  lias  been  ttrmcd  Pyrasoma.  It  cotU.iins  the  t'ol- 
lowtDg  8pecies,T/rr/ki//afa, /id  nicu/a/a,  and  atlantkum. 

SvBDmsian  II.— TuAuiDxa. 

This  subiliviiion  embraces  animals  whose  inner  tunic 
adheres  to  the  external  e.iic  at  all  points  ;  whose  bran- 
chial orifice  is  fumibhed  niih  a  valve  ;  and  whoee  bran* 
chis  consist  of  two  united  narrow  leaves. 

The  animals  here  referred  to  were  first  formed  into 
a  separate  garaa  by  firowni  in  his  Hutory  of  Jamatea^ 
under  the  title  Thafia^  a  name  now  osuiped  by  Flora. 
I'orskacl  afterwards  instituted  his  pcnus  Salpa,  ^in!  Sir 
Joseph  Banks  the  Dagysa,  for  tlie  iccepiion  of  t.uiiiiar 
animals.  The  name  of  I'orskacl  has  been  preferred  by 
naturalists.  Few  of  the  species  have  been  examined  in 
■  recent  state.  They  appear  to  he  numeroust  and  to  ex> 
hibit  a  considerable  variety  of  ctaaracteri  pCTbapi  »afB> 
cicnt  to  warrant  thAir  diatribttlion  into  serersl  distinct 
Ijcnera.  They  appear  to  inhabit  chiefly  the  leaaof  warm 
climates. 

CiASS  VI.— BRACHIOPODA. 

Tl  i''  class  was  instituted  by  M.  Cuvier>incaneequence 
cl  an  examination  of  the  animal  of  the  Patella  unguis  of 
Linnaeus.  Its  characters  are  well  marked,  and  abun- 
dantly justify  the  propriety  of  the  change.  The  animals 
•C  Una  daw  «t  ac^tadotM}  and}  lilie  the  ccochifeiii 


have  the  cloak  divided  into  twolobeBi  protected  by  a 
bivalve  shell.  These  tobea  are  free  at  the  anterior  mar- 
gin.  The  branchiae  consist  (rf'  small  leaves,  arranged 

along  the  inside  of  the  edge  of  the  cloak,  and  intimately 
united  with  it.  From  the  body,  between  the  lobes  of  the 
cloak,  issue  two  amis,  fringed  with  filaments.  Tnese 
are  capable  of  folding  up  in  a  spiral  form.  Tfaemoutb 
is  situated  between  the  arms  at  the  base. 

All  the  animals  of  this  class  are  inhabiuntaof  the  sea, 
and  they  are  jicrmanently  attached  to  rocka  and  stones. 
Three  genera  are  knowOf  which  are  probably  the  typaa 

of  as  many  orders. 

1.  I.irigulat  The  valves  of  the  shell  of  the  species 
which  consiiiutes  this  genua  were  first  figured  by  Seba» 
together  with  the  i)edancle  by  which  they  are  support* 
ed.  Liiuueus,  having  seen  only  one  valve,  conjectured 
that  It  belonged  to  the  Patella,  and  named  it  P.  unguis. 
Chemnitz  examined  both  valves  ^', 'rhout  the  peduncle, 
and  pronounced  tticm  connected  with  the  genus  Pinna. 
Bu^iere,  aware  of  Seba's  figure,  contemplated  the  foi^ 
mation  of  the  new  genus  ibr  its  fecepiioot  which  La* 
marck  executed.  M.  Covier  afkenvarda  dissected  one 
of  the  individuala  which  Seba  bad  possessed,  and  un- 
folded eharacieva  in  ks  organisation,  suCBciem  not  only 
to  warrant  the  oonatructioo  of  a  new  gennii  but  a  now 
class. 

The  peduncle  of  the  Lingula  is  cartibiginous,  having 
the  inferior  ends  of  the  two  oval  valves  attached  to  ita 
aitremity,  the  other  end  being  fiied  to  foreign  bodies. 

The  valves  arc  destitute  of  teeth,  or  an  elastic  ligamenti 
and  are  opened  chiefly  by  the  arms  when  pushed  out, 
and  closed  by  the  adductor  muscles,  which  are  capable 
of  acting  in  an  oblique  direction,  and  of  giving  to  the 
valves  a  considerable  degree  of  lateral  motion.  The 
margin  of  the  cloak,  which  is  double  like  the  shell,  ia 
fringed  with  fine  haira.  The  arroa  are  flesby  In  their 
substance,  conical,  elongated,  and  compressed  in  their 
form,  and  ornamented  on  the  external  surface  »  i  h  thick- 
set fringes  or  tentacula.  The  mouth  is  situated  between 
the  arms  at  their  base,  and  is  simple.  There  is  no  en* 
largcment  of  the  alimentary  canal,  which  can  be  regard* 
ed  as  a  stomach,  and  the  anus  ia  a  simple  aperture,  situ- 
ated on  the  side.  There  are  nnrkod  indications  of  saB- 
vary  glands  and  a  liver.  The  blood  is  conveyed  to  the 
gills  by  two  vessels,  which  are  divided  at  the  separation 
of  the  lobes  into  two  branches,  one  of  these  going  to  the 
.half  of  one  lobe,  and  another  to  the  opposite  half  ot  the 
other  lobe.  Two  systemic  veins  occupy  a  similar  posi> 
tiott,  and  return  the  aerated  blood  to  the  two  lateral  aya* 
temic  venirielei.  The  gills  tbemselveaare  arranged  in 
a  pectinated  form  on  the  inner  surface  of  each  lobe  of  the 
cloak.  There  is  nothing  known  of  the  nervous  or  re- 
productive systems  of  this  animal. 

The  Lingula  unguis  is  the  only  species  of  the  genus, 
and  appears  to  be  confined  to  the  Indian  seas.  SoKe 
petrifiictions  have  recently  been  referred  to  this  genua  ; 
but  in  the  absence  of  all  vestige  of  the  pednnde,  we  do 
not  Consider  the  mere  form  of  the  sl-rM  furnishing 
cliaracters  sufficiently  obvious  and  prtciic  lO  warrant 
SUC:i  :irr:ii;;i_;cment. 

3.  Terebrafuta.  The  muscular  peduncle  of  tliis  ge- 
nua passCS  through  a  perforation  in  the  l.trgest  valve. 
The  anna  are  shorter  than  those  of  lingula,  and  fotked 
at  the  extremities.  They  are  supported  within  by  nu- 
merous arcuated  plates. 

There  is  one  recent  species  described  in  the  article 
CoiionobOGT)  vol.  viL  p.  96,  gems  wxix.  and  figureijl 
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tab.  ccvi.  fig.  3,  as  T.  vUrea.  It  appears,  however,  to 
be  lb*  71  cfWi^MH  of  Mullcr,  figured  in  Zoologia  Da- 
wknt  uSt.  iKiir.  £  1.  Although  we  can  boast  of  eoty  «ae 
recent  species  of  this  genus,  our  rocks  abound  in  many 
others  which  are  extinct.  Mr.  Sowcrby,  in  his  valaable 
work,  Afineral  Conchology,  now  publishing,  has  given 
excellent  representations  of  several  of  these.  He  has 
been  ablC)  from  maticiidTe  wumtnation  of  their  form, 
40  coBitrtia  lOTenl  new  geoeroi  and*  from  a  dissecticHi 
of  tbe  cavity,  to  ttolbld  the  remains  of  the  spiral  arms. 

3.  Crio/itu.  In  this  genus,  first  instituted  bj  Poli,  one 
of  the  valves  is  membranaceous  and  flat,  and  adheres  to 
stones,  and  the  other  is  flatly  conical,  and  rcbfiTiblf  s  a 
Patella.  The  arms  nearly  resemble  those  of  Lingula. 
The  ovarium,  accor^g to  Mttlleri  ia  double aod  branch* 
cd,  and  the  cgga  are  round. 

.  Tbe  CMo/kiM  oHomalua  is  described  and  figured  by 
Aluller  under  the  name  Patella  anoroala,  in  the  '/.oohgia 
Danica,  tab.  v.  f.  1 — 8,  and  by  us,  for  the  first  time,  as  a 
native  of  Britain,  in  the  article  CovcHoroGY,  vol*  tB.  p. 
C5,  genus  i.  sp.  7,  P.  distorta,  tab.  n  iv,  fig,  4. 

It  is  to  be  regretted,  that  so  little  progress  has  been 
made  in  the  examination  of  the  animals  of  this  class. 
/We  are  still  ignorant  of  tbdr  nervous  system,  and  their 
.1»ode  of  propagation ;  and  when  these  and  their  other 
organs  shall  be  more  carefully  investigated,  many  new 
diviaions  will  probably  bo  aeoflaaarft  aa  tiM  apedea  in* 
crease  in  number. 

Ci.AS8  VII.— CIRRUIPODA. 

The  genus  Lcpas  of  t?ic  T  inncan  system,  after  having 
been  subdivided  into  dulciciit  gcucia,  has  at  length,  by 
the  efforts  of  M.  Lamarck,  been  formed  into  a  distinct 
class.  The  animals  which  it  includes  are  protected  by  a 
Clook,  St renglhcoed  llfteBtaeeoos  plates,  to  which  tbe 
body  adheres  by  one  or  more  muscles.  The  head  con- 
siats  of  a  alight  eminence  aluebed  to  tbe  anterior  por< 
(ion  of  the  body,  and,  when  in  tbe  natural  position,  near 
the  inferior  margin.  The  body  is  followed  by  a  tail, 
supporting  six  feet  on  '  il.  Ides,  each  of  which  consists 
of  a  short  btcm,  which  divides  into  two  tapering  jointed 
fringed  filaments ;  these,  by  tlicir  motion  towarda  the 
mouth,  bring  the  water  and  its  contents  within  the  sphere 
(if  tliat  organ.  Tbe  tail  terminates  in  a  corneal  tubular 
body,  which  has  improperly  been  termed  a  proboscis. 

The  nervous  system  consists  of  a  cord  encircling  the 
gullet,  and  giving  out  filaments  to  the  mouth  ;  its  two 
ends  running  along  the  belly  and  tail,  and  uniting  at  the 
base  of  each  pair  of  feet  to  wrm  «  gaogUontand  glv«  off 
filaments. 

Tbe  mouth  is  funushed  with  an  obvious  upper  lip,  a 

pair  of  maxillaE  on  each  side,  with  the  rudiments  of 
palpi.  Ellis  says,  "  the  mouth  appears  like  thai  of  a 
contracted  purse,  and  is  placed  in  front  between  the  fore 
claws.  In  the  folds  of  this  membranous  substance  are 
«x  or  eight  horny  laminz,  or  teeth,  atandlag  erect,  each 
liaviag  a  tendon  proper  to  direct  its  own  motion.  Some 
ef  these  teetb  are  serrated,  others  have  tofts  of  sharp 
hairs  instead  of  indentations  on  the  convex  side,  that 
point  down  into  the  mouth;  so  that  no  animalcule  that 
licconies  their  prey  can  escape  back."  The  gullet  is 
very  short,  and  enters  into  a  stomach,  having  two  cseca 
and  glandular  walls,  which  serve  as  a  liver.  The  intes* 
line  is  short  and  simple,  and  temunates  behind  at  tbe 
buo  of  tbe  caudal  appendage.  There  are  ttvo  laUvafir 
glandl  attaebed  to  tbe  atomacb.  Tbe  gills  are  ceoietd 


bodies,  situated  at  the  base  of  the  feet.  Ti^c  organs  of 
circulation  are  imperfectly  uoderslood.  Poli  observed 
the  motion  of  the  heart,  but  tbe  Teasels  which  ace  eon- 
nected  with  it  arc  unlinown. 

The  organs  of  reproduction  appear,  according  to  Cu> 
vicr,  to  consist  of  an  ovarium  giving  out  an  oviduct, 
which  traverses  a  body  considered  as  a  tesiicle,  and  both 
the  canals  unite  in  a  common  tube,  which  traverses  the 
caudal  appendage,  and  opens  by  a  small  pore  at  its  ex- 
tremity. This  aperture  Cuvier  regards  as  simple,  but 
Ellis  observes  of  the  whole,  <*  it  is  of  a  tubular  figure, 
transparent,  composed  of  rings  lesaeoing  gradually  to 
the  extremity,  where  it  is  surrounded  with  a  ci  :I:  t 
small  bristles,  which  likewise  are  moveable  at  the  will 
of  the  animal.  These,  witli  other  small  hairs  on  the 
trunk*  dimppaar  when  it  dies."  There  is  probably  no 
union  of  individuals,  each  being  perfect  bettnaphto- 
dites. 

The  rapidity  of  growth  which  these  animals  exhibit 
is  truly  astonish. A  ship's  bottom  becomes  covered 
with  them  in  a  few  months,  and  the  spawn  of  some  kinds 
deposited  on  a  feather,  as  stated  in  the  memoirs  of  the 
Weroerian  Society,  vol.  it.  p.  will  become  unfolded, 
and  attain  maturity  before  the  ieatbor  osblbita  aiqr  symp< 
toms  of  decay. 

The  asimals  of  this  class  are  all  inhabitants  of  tbe  sea, 
and  are  all  fixed  to  other  bodies.  Many  of  them,  how- 
ever, are  attached  to  floating  wood,  and  others  to  the  skin 
of  marine  anioMls,  so  that  they  enjoy  ail  the  advanugera 
of  locomotioo  without  the  exercise  of  the  exertion  re- 
quisite for  its  prodtictioOi  Their  remains  are  seldom 
found  in  a  fossil  state.  Smno  of  tbe  species  have  been  used 
as  food.  In  taking  a  view  of  tbe  genera  we  shall  distri- 
bute them,  as  formerly,  after  the  manner  of  Ellis,  Piktf. 
Trm$.  vol.  1.  p.  818,  into  pedunculated  and  sessile. 

OasBR  I.  Peouvouiutxo. 

The  essential  character  of  this  order  consists  In  the 
body  being  supported  by  a  peduncle,  the  lower  part  of 
which  is  permanently  fixed  to  other  bwlies. 

The  cloak  consists  of  three  raerobranes.  The  ex- 
ternal one  is  the  cuticle,  and  invests  tbe  whole  external 
surface  of  the  animal.  Underueeth  this  is  tbe  true  aUUt 
in  which  are  formed  the  testaoeoua  plates  that  protect 
the  body.  These  plates  or  valves  are  evidently  formed 
in  the  same  manner  as  cotnmoo  shell,  the  layers  of 
growth  bcin^-  indicated  by  the  stria  on  the  surface. 
The  inner  membrane  forms  a  sac  for  the  body  itself. 
This  bag  is  closed  on  all  sides  except  opposite  to  tho 
tail,  where  there  la  a  slit,  through  which  the  feet  are  pro- 
truded. 

The  peduncle  consists  of  the  two  cx'Ernal  membranes 
of  the  integuments  o(  the  body.  The  cuticle  covers  its 
surface,  and  even  the  base  by  which  it  adheres.  'The 
true  skin  is  covered  on  its  central  aspect  with  numerous 
muscular  threads.  The  summit  of  the'  pedooele  next 
the  body  la  covered  with  tbe  inner  membrane  of  the 
cloak,  through  which,  however,  there  ia  a  perforation,  cor- 
responding to  a  large  vessel  which  descends  along  one 
of  lilt:  sides  of  its  central  cavity.  This  cavity,  in  tho 
Leftat  analifera,  Cuvier  found  filled  with  a  white  cellular 
substance  soaked  with  muscus.  Ellis,  on  the  other 
band,  found  the  peduncle  of  what  has  usually  boon  re- 
garded as  tbe  L.  aurita  full  of  a  soft  spongy  yellow 
sttbataiioet  which  appeared,  when  magnified,  to  consist 
of  regular  oval  figuceif  connected  together  by  mai^ 
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small  fibres,  and  i.o  doubt  arc  the  spawn  of  th  s  ni- 
mal."  This  view  of  the  subject  entertained  by  Ellis 
may,  apon  invetUgation,  lead  te  the  conclusion^  that  the 
caviij  of  the  peduncle  and  its  latent  vessel  are  connect- 
with  the  reproductive  organs.  It  would  be  dcsitmble 
to  have  the  branched  peduncles  dissected  with  care,  as 
a  knowledge  uf  their  structure  niighi  titruw  sunie  light 
on  the  mode  of  growth  of  these  animals. 

1.  FamUtf-  This  group  is  characterized  by  tlie  body 
beinf;  protected  by  live  testeeeous  plates,  and  by  the  pe- 
duncle  being  naked.    It  includes  the  following  genera. 

1.  Ltf»at.  The  two  lateral  plates  at  the  summit  of 
the  shell  ate  very  large,  nearly  cuventiij  ilie  w  liolc  of  the 
compressed  body,  and  having  attached  lu  it  the  large  ad> 
ductor  muscle.  The  two  valves  which  protect  the 
lides  of  the  tail  ere  much  smaUcfi  and  somewbet  trian* 
gular,  white  the  dorsal  one  is  narrow  umI  cobTex  «%- 
tctn-jily.  'V\\<j  braiichix  arc  four  in  number,  two  on  each 
sitlc  (jf  the  body,  near  llie  origin  ot  the  first  pair  ol  feet. 
Ti)C  liri'.i^h  bpccicb  arc  TiAir  in  numbeCi  Zi<  ena(j^1nv,en« 
scri/truy  AuLcaiUi  and  faacicidans. 

2.  Otion,  This  genus  was  ins'.iiu'.ed  by  our  zcaloiie 
and  intelligent  friend  Dr.  Leach,  whose  labours  Imto 
greatly  contributed  (o  improve  the  ciassiGcatloli  of  the 
genera  uf  tliis  class.  The  body  is  but  slightly  coni- 
p!essed,ai:d  the  valves  arc  very  small  and  distant  from 
one  another,  the  body  being  chiefly  covered  by  its 
membranaceous  cloak.  The  inferior  part  of  the  cloak 
tenuinetee  Id  two  tubular  appendages,  through  which 
the  water  escapes  which  has  been  taken  in  at  the  cral 
aperture,  and  has  passed  along  the  surface  of  the  gliis. 
The  gilb  are  sixteen  in  number,  eight  on  tjeh  snle. 
The  first  pair  on  eacli  !>ide  resembles  tho!«e  oi  tiie  Lepjs, 
the  remaining  six  are  attached  to  the  bssc  of  the  lect. 
There  are  two  British  species.  1.  O.  aurita^  Cuvier,  Mem. 
dea  ^nail/e*.  Fig.  13,  IS.  A  specimen  of  this  was 
found  on  the  Dawliah  coast,  Devon,  bjr  Mr.  Corojna. 
2.  O.  cornulay  taken  alive  from  the  bottom  of  a  trans- 
sport  strhiided  on  the  coast  of  Devon,  by  Montagu,  and 
described  and  fujurcd  by  him,  Lmn.  Trans,  vol.  xi.  p. 
179,  tab.  xii.  f.  1 . 

3.  dnerat.  This  genus  was  likewise  instituted  by 
pr.  Leach.  The  valvea  are  equally  minute  and  remote 
aa  in  the  preceding  genus,  but  there  is  here  no  appear- 
ance of  tubular  appendages  to  the  cloak.  The  C.  Mem* 
trariacca,  first  described  anti  figured  by  .M  n  .  ,  I.inn. 
Tram.  vol.  xi.  p.  182,  tab.  xii.  f.  3.  is  ibi.  un>y  species 
known  to  inhabit  the  British  seas. 

3.  SamUtf,  In  this  family  the  testaceous  valves  are 
numeroiia,  greatly  exceeding  five.  It  cooaiats  of  two 
genera. 

I.  Scalfiellum.   The  testaceous  valves  are  thirteen  in 

Iiuml.er,  etui  mvc-it  the  body.     The  peiluncle  is  covered 

With  corneous  wrinkles,  having  hairy  interstices.  The 
S.  vMlgarc,  the  Ltfiat  teafiuUtm  of  Britiah  aythora,  U  (be 
type  of  the  genus. 

S.  PoBie^tt.  The  testaceoua  valvea  are  (en  in  num- 
ber, with  numerous  scales  investing  the  base  of  the  pe- 
duncle  near  the  body.  The  i'.  vulgarity  or  Lepat  ftol' 
ikrfi»f  is  the  type  of  (be  geniia. 

II.  OhDSK.  Ssauu* 

In  tbia  order  tlie  body  adherea  directly  to  foreign 

subslaiices,  without  the  inteivenlion  of  a  tubular  statk. 
The  adhesion  is  cficcted  in  some  by  the  coriaceous 

CloBk»  in  oilnra  by  a  layer  of  t«ati««a«a  nntmr.  The 


testaceous  covering  usually  assumes  a  conical  form,  the 
base  being  attached  to  rocks  or  other  subttancea,  and 
the  apex  truncated  and  open,  aa  an  eiitfaoce  for  the 
water*'  Thia  cone  consists  of  six  valves,  closely  con- 
nected together,  but  capable  of  being  disjoined  by 
nidccraiion,  especially  when  young.  In  old  shells, 
w  iicre  the  valves  have  attained  their  full  growth,  tUey 
appear  to  become  cemented  together,  so  that  it  ia  very 
dit&cult  to  effect  their  ceparaiioQ.  The  valvea  era  ao 
arraogedy  that  one  protecta  (be  belly,  another  the  back, 
and  two  on  each  side  the  lateral  parts.  In  some  <:e-v  ra, 
all  these  valves  are  so  united,  that  the  lines  oi  ^.ep^ira- 
tion  arc  not  perceptible,  while  in  others  the  double 
lateral  valves  only  arc  incorporated.  Each  valve  con- 
sists of  an  elevated  un  l  Jrprciiscd  portion.  The  elevvfr- 
ed  portion  ia  conicatt  with  ita  base  at  the  adhering  put 
of  theaheil,  while  the  depressed  pert  of  the  sane  form 
has  the  base  at  the  mouth  The  former  consists  of  co- 
lucul  vertical  tubuli,  while  liic  latter  appears  solid.  When 
the  base  is  testaceous,  it  is  citbcr  solid,  or  consisis  of 
horizontal  tubuli,  radiating  from  a  centre  united  by  a 
^>p>«  layer,  exhibiung  concentric  circles. 

The  structure  of  the  valvea  givea  aufBcientindicatiaiia 
of  the  manner  in  which  tbey  are  formed.  M.  Dofrcane, 
in  a  paper  published  in  the  Jnnales  du  .Muicum  I.  p. 
465,  advanced  the  singular  opniion,  that  ilie  animals 
quitted  tlieir  old  slielh  when  they  becainc  tun  small,  .ind 
formed  new  ones  suited  to  their  size.  The  arguniciits 
by  which  it  is  supported  indicate  ah  ignorance  of  the 
structure  of  the  shell,  and  the  relations  of  the  parte  of 
which  it  consists.  To  us  it  appears  plain,  that  each 
valve  is  increased  in  luu  ;'.rrr  i  jus,  the  elevated  part  by 
an  extension  ol  the  lubuli  at  the  base,  and  the  depress- 
ed p-.rt  by  the  application  ol  fresh  matter  to  the  side. 
The  strix,  which  arc  the  indications  of  successive  de- 
poctllonaof  matter,  and  the  structurcof  the  valves  them- 
aclvea,  pmnt  out  this  mode  of  enlargement  aa  the  only 
one  which  can  take  place,  even  on  the  auppoaiiion  that 
tljc  shell  is  frequently  renewed.  By  the  ^^ow'^h  of  the 
elevated  parts,  the  shell  increases  iii  hei^jlil  and  diameter 
at  tlie  tjaie,  svinle  the  (jrowth  of  the  depicsscd  pans 
preserves  to  the  niuuih  suitable  dimensions  for  the  cor« 
responding  increase  of  size  in  the  parts  of  the  operculum. 
It  is  obvious  thai  thia  iocreaae  of  diameter  at  the  baae. 
muat  be  accompanied  by  a  corresponding  enlargement 
of  its  cover!!  l;  This  takes  place  by  the  extension  of 
the  horizontal  tubuli,  and  each  enlargement  is  marked 
by  a  concentric  ridge. 

This  opinion  which  we  have  espoused,  snd  which  wo 
find  hinted  at  by  Lamarck,  in  his  Hutoire  JfaiureBt 
de»  AtOmaitae  eoiM  Vertebrea,**  v.  p.  398,  is  founded  on  the 
structure  of  the  different  valves,  the  indications  of  the 
layers  of  growth,  and  the  manner  in  which  the  valves 
arc  separable  from  each  other  and  from  the  base.  We 
might  have  entertained  some  suspicions  of  error,  had 
we  not  attended  to  the  morbid  appearances  of  the  shell, 
the  restrunta  imposed  on  ita  growth  by  the  situation  in 
which  it  lives,  but  espedally  the  manner  in  which  frac- 
tures are  healed,  and  abstracted  parts  restored  by  the 
secretion  of  new  matter.  Su  ii  r,l:iiervatioris  have  re- 
moved all  suspicion,  and  deniunstrated  the  truth  of  the 
explanation  offered.  It  may  be  added,  however,  that,  in 
the  case  of  the  inversely  cotiical  aliellsi  (heinereaae  pro* 
bably  takes  place  at  the  mouth. 

The  mnuth  of  the  shell  is  closed  by  the  cloak  of  the 
animal,  leaving  in  the  centre  a  tubular  or  linear,  aper- 
ture for  the  proiruaion  of  the  feet  and  entrance  of  the 
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water.  This  part  of  the  cloak  is  protected  by  testace- 
ous plates,  which,  by  their  union,  form  a  lid  to  the 
vaovih  of  the  •bell)  for  the  protection  of  the  coniained 
lobkbituit.  Tlie  valvMof  the  lid  are  four  ia  number, 
two  on  each  side  the  mesial  line,  or  orifice.  In  tome 
genera  the  lateral  valves  are  united.  The  operculum 
of  this  order  may  with  propriety  be  compared  to  the 
shelly  plates  of  the  body  of  the  preceding  order— and 
the  shelly  body  of  this  order  corresponds  to  their  pe- 
dnocle,  circniMtMices  iodicetcd  bjr  the  muvcuUr  au 
ttehnent*  of  the  ainmel.  The  conuntted  eeiioD  of  the 
valves  of  the  lid  obviously  assist  in  wetthlg  dowik  Uld 
enlarging'  the  aperture  ol  the  shell. 

Tli'.M:  i>  liulc  kii  jwn,  eillier  with  regard  to  the  or- 
gans ut  digestion  or  respiration,  in  the  animals  of  this 
order.  In  their  manner  of  reproduction,  they  appear  to 
teeemble  those  of  the  preeediDg  order.  Ellis  **  found 
the  lower  part  of  the  ebell,  trhieh  contained  a  cavity 
erji  al  to  two-thirds  of  the  whole,  full  of  spawn."  The 
gL!iti.i  of  this  order  divide  themselves  into  three  fami- 
lies, from  circumstances  connected  with  the  shell. 

1.  /-'amili/. — The  shell  in  ibis  family  conaists  of  six 
valvts,  uiui  the  laiend  valve*  of  the  lid  ere  divided.  It 
contains  fiv«  genera. 

t,1\itkbteU». — ^The  form  of  the  shell  in  this  gentis 
is  inversely  cnriral,  the  apex  which  cun-titvites  the  base 
being  ttuiicait-d.  It  consislK  ot  a  scries  ol  lu.naiintal 
ringi,  whichmark  the  successive  periods  of  (;iowth,  and 
there  arc  six  vertical  grooves,  ^vhich  indicate  the  divi- 
^ns  of  the  valves.  The  increase  of  the  shell  with 
•gc,  in  this  geoo«»  ptohably  lalies  place  by  the  addition 
m  a  new  ring  to  the  month.  The  tettaecons  plates  of 
the  lid  are  all  of  equal  size.  The  infLrlor  aperture  of 
the  shell  is  open,  or  simply  closed  by  the  integuments 
of  the  cloak.  The  aniiiial  resides  in  the  skin  of  the 
v  halc,  the  lower  rings  being  inserted  in  the  fat,  while 
cne  or  more  of  the  upper  ones  appear  above  thecntiele. 
The  T.  Mtnafum  is  the  only  known  species. 

In  the  remaining  genera  of  th»  family,  and  the  others 
which  follow,  the  shell  is  conical,  its  tnincaTtl  r;  be- 
ing the  mouth;  anditsmofie  ol  growth  such  detail- 
ed in  the  general  remarks  on  (he  order. 

2.  Coronula.  The  baseot  the  shell  is  open,  as  in  the  pre- 
ceding genus.  The  valves  of  the  lid  are  unequal  in  size, 
the  dorsal  oneslwtng  small*  The  animals  included  tra- 
der this  genus  likewise  inhabit  the  shin  of  the  vrhnte. 
Several  species  of  this  genus  are  known.  The  C»  dia« 
dema  holds  a  place  in  the  British  Fauna. 

3.  Cticltin'jbiii. — In  this  genua  tlie  banc  of  the  shell  is 
likewise  open,  but  ii  differs  from  the  preceding  in  the 
plates  of  the  lid  being  all  of  equal  size.  The  C.  tetiu- 
tftaarle,a  species  which  resides  on  turtles,  is  the  type  of 
the  genus. 

4.  ^oAmM.  The  shell  in  Ifaii  gaum  Is  closed  bdow 


by  a  layer  of  shelly  inaUcr,  which  adiieres  to  foreign 
bodies,  and  conforms  to  the  inequalities  of  their  sur- 
face.  Nine  species  are  described  as  natives  of  Britain. 

5.  Acatta.  In  thb  genus  the  base  of  the  shell  is  cttp> 
shaped.  The  species  reside  in  sponges^  in  the  sub- 
stance of  which  the  base  and  sides  are  imbedded.  One 
species,  the  Balanui  afivngtonu  of  Montagtti  is  a  native 
of  the  English  seas. 

2.  Family,  The  valves  of  the  shell  in  the  genera  of 
this  fomily  are  only  fi>ur  in  number. 

1.  ^usla. — ^The  base  in  this  genus  is  fbnnel-sbaped. 
The  lateral  valves  of  the  lid  arc  united.  The  C.  npinulosa 
of  Dr.  Leach  is  the  type  of  the  genus.  It  is  imbcckled 
in  the  substance  of  Madrepores. 

2.  C'onia.— The  shelly  base  in  this  genus  confirms  to 
the  substance  to  whieh  it  is  attached.  The  lateral  valves 
of  the  lid  are  separate.  The  C-ikaroM  is  the  type  of  the 
genus. 

3.  C/«ia —The  base  of  the  shell  is  spread  on  tlie  aUf^ 
face  of  the  bodies  to  which  it  it  attached.  The  lateral 
valves  of  the  lid  are  uiined.  The  Balanus  stratus  of 
British  writers  in  the  type  of  the  genus.  An  imperfect 
representation  of  the  animal  is  given  by  Cordiner,  in  his 
^RmarkeAle  MtOif,"  table*  Aggregate  of  Corals. 

S.  Family.  The  shell  is  undivided  in  the  only  genus 
of  this  family  which  is  known,  termed  Pyrgoiua.  The 
base  is  cup-shaped,  and  the  lateral  valves  of  the  lid  are 

Aithougb  wo  have  introduced  this  class  to  the  notice 
of  our  readers  under  (he  aniele  MoUusca,  we  are  never- 
theless of  opinioni  that  it  is  more  Marly  related  to  the 
anholose  animals.  The  sppesranee  of  the  nervous  sys- 
tem, and  the  structure  of  the  mouth  and  of  the  tail,  inti- 
mate its  conrictiion  with  the  crusiacea,  and  justify  vhc 
appellation  Crumccra  conchiO/rra,  by  which  LanMrck  in- 
tended  at  first  that  it  should  be  designated. 

We  shall  now  conclude  this  article  by  a  list  of  figures 
of  a  few  ei  the  species  in  the  different  cliuises»  illustrative 
of  the  forms  whieh  they  exhibit.  The  reader  wHI  find 
in  Plates  CCCXCVIH.  and  CCCXCIX.  Fig  I.  Ocyil  be 
crancbii.  Fig.  Two  of  the  corneous  rings  of  ihc 
suckers  of  Loligo  sagittata.  I'ig.  3.  Maniliblc  s  of  ditto, 
a,  the  under  one,  b,  the  upper  one.  Fig,  4.  Pneumoder* 
mon,  peronii.  Fig.  5.  Testacella  haUotoidea.  Fig.  6. 
Onchidium  typha.  Fig.  7.  Doris  marginata.  Fig.  8. 
Thcthys  fimbria.  Fig.  9.  Phyllidlaocellata.  upper  side. 
Fig.  tu.  Phyllidia  trilineata,  under  siHe.  Fig.  II.  Pleu- 
robranchus membranaceus.  Fig.  12.  Bulla  liydatis.  Fig. 
13.  Vslvata  cristata,  magnified.  Fig.  14.  Buccinum 
undatum,  without  the  shell.  Fig.  15.  Hyliotis  tubvrcu- 
lata.  Fig.  16.  Modiolus  vulgaris.  Fig.  17.  Synoicum 
turgens.  Fig.  18.  Lingula  unguis.  Fig.  19.  Tubki- 
nelta  balxnarum.  Fig.  20,  Coronula  baisenaris. 
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MOLUCCAS,  or  Spice  Islands,  comprehends,  in  Banda,  Batchlan,  LtT;.m,  TcTiiatc,  Tiduic,  kc.  These 

the  most  extensive  sciise  of  the  term,  all  the  islands  be-  islands  (the  chief  of  ',v'i;t  hi  will  hr  found  described  un- 

tween  Celebes  and  New  Guinea,  situated  to  the  cast  of  der  (li«ir  respective  names  in  this  work,)  were  first 

the  Molucca  passage,  in  longitude  126°,  particularly  discovered  by  liie  Portuguese  in  15  10,  bat  afterwardn 

those  of  Gikdo}  but,  in  a  more  limited  sense*  it  ia  fittll  into  the  bands  of  the  Spaniarda,  who  were  supplant- 

tiMMlly  nairicied mite  Dutdi  Spice  lalm^ Ambeyaa*  ed  in  tiMk  tun  hf  ^l•  Im»b  b  IW,  The  elimate 
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oF  tticsc  islands  is  {jcnerally  moist  and  unbetltliy. 
Tlicir  principal  productions  arC|  cocoa-nuts,  rice,  sagO) 
cloves,  ginger,  macc,  nutmegs,  with  several  herbs  and 
plants.  No  metals  are  found  upon  themj  but  pearls  arc 
aaid  to  be  frequently  met  with  on  tlidr  ooasia.  GoaM 
arc  the  most  common  animals  on  these  islands,  and 
snakes  of  various  descriptions.  But  the  birds  of  para* 
disc,  wiiich  arc  supposed  to  romc  Irom  New  Guineai 
arc  taken  in  great  numbers  ua  the  Moluccas,  by  means 
cf  bird-limCi  and  form  a  considerable  article  of  traffic. 
At  the  discoTerjr  of  theao  islandai  two  disthict  races  of 
people  were  foood  upon  them,  the  Malaya,  or  Mahom* 
mcd:\ns,  on  the  sca-coast,  and  the  oric^'  ii  negroes,  or 
Papuas,  iu  ilie  interior.  The  former  speak  a  dialect  of 
tlic  .Mulay  toni^ue,  mixed  with  many  foreign  words; 
tnii  tl.c  ancient  Molucca  or  Tirnata  language  appeared 
to  Di\  I.cy  lcn  to  have  been  an  original  tongue.  Tbof 
have  adopted  many  sf  the  teneta,  or  rather  obaervaoGeat 
of  the  BrahminkBl  system,  but  many  of  them,  named 
Sill  > rrr%,  boast  f>r  their  descent  frctm  Mahommed,  and 
are  ticlil  in  great  respect,  especially  if  tliey  have  per- 
formed tlie  pil^rimaj^c  lo  Mecca.  The  I'apuas  have 
been  rapidly  decreasing,  aiKi  have  wholly  disappeared 
in  most  of  the  smaller  islands.  But  they  btill  exist  in 
many  of  the  more  CMtera  iaiandat  and  bold*  undtaturb- 
ed  postenioa  of  New  Goinea.  The  houses  on  these 
islands  arc  generally  raise^l  on  pillars  8  or  10  feet  high, 
on  account  uf  the  moisture,  diul  arc  cnlcrtd  by  m««o» 
of  a  ladilLi,  \,  inch  is  afterwards  ilrawn  up.  Tlio  co- 
lour of  tlic  natives  is  a  de«p  mixture  of  black  and  yel> 
low,  and  their  dbpmiiions  wild  md  ferocious.  Thcjr 
aubaiat  cbkfljr  on  ngo.  The  men  tnar  little  coveiliiCt 
except  a  hat  of  kavea,  and  a  piece  of  cloth  rodad  tbw 
Tiiiddlc;  and  the  women  :^rc  tiicssed  in  a  large  wide 
garment  like  a  sack,  vrith  a  icuiarkably  broad  hat  on 
Iheir  heads.  Tiicir  arms  arc  a  kind  of  light  tough  wood, 
arrows  of  reed,  pointed  with  hard  wood,  and  bucklers 
of  black  hard  wood,  ornamented  with  designs  in  relievo, 
tnaide  wUb  beautiful  white  ibclls.  Thejr  excel  in  the 
conatraetion  end  management  of  tbdr  veaaela,  which 
rescnihle  in  great  measure  those  which  have  been  already 
described  under  the  article  Maoimdamao.  See  Sonne- 
rat'a  Voyage  to  the  Sftke  Utmdas  tad  Fonwat'a  Keycfe 
to  JWrw  Guinea,  (jr.) 

MOLTON,  South,  a  town  of  Englandt  in  Devon- 
shire, is  situated  on  an  eminence  en  ibe  wchmii  bank 
uf  the  Kirer  Moult  The  town  ceaalataof  three  etreets, 
tncctinf;  at  the  market  place,  where  the  houses  are 
large  and  neat.  The  public  buildings  are,  the  church, 
which  is  handsome  and  spacious,  and  the  town-house. 
There  is  here  a  Free  School,  ibunded  iu  16U.  Serges, 
ahallooos,  and  fella,  were  manufactured  here.  The 
population  of  the  periah,  in  181 1,  was  555  families,  and 
inhabitants.  See  the  Beautiet  of  England  and 
Walctt  vol.  iv.  p.  376. 

MONAGfj AN|  an  inland  county  in  Ireland,  in  the 
province  of  Ulster,  is  bounded  on  the  north  by  Armagh 
and  Tjrtme ;  on  the  cast  by  the  former  county  and  Louth ; 
on  the  south  by  Cavan  and  Louth,  and  on  the  west  bjr 
Fermanagh.  It  is  the  smallest  county  in  the  province 
of  Ulster,  and  indeed  in  all  Ireland,  with  the  exception 
of  four  counties  in  Leinster,  viz.  Louih,  Dublin,  Carlow, 
and  Longford.  The  county  of  Armagh  approaches 
nearest  it  in  aiae,  Monaghan,  according  to  the  best  au- 
thoritlesi  contaiiung  1 79,^00  Irish  acre««  and  Armagh 
ltl,4Sa  It  la  diViiled  into  li?«  baroniea,  Monaghan, 
CfUBOwlaCf  Dtrtrcy,  Freughi  tud  Fumey :  the  last  is 


sometimes  called  Donaghmoync.  Tf  ■  i  un  '  -r  of  pa- 
rishes is  19.  The  principal  towns  are,  Monaghan,  Cas- 
tle Blaney,  Carrickmacross  and  Clones;  but  they  are  all 
poor  and  snwU  places.  Its  length  ia  about  SO  milesi 
•nd  its  breadth  SS.  It  is  in  the  diocese  of  Clogher,  and 
province  of  Armagh ;  and  returns  two  mcmbcri  to  Par- 
liament. Monaghan  is  one  of  the  most  uninieresting^ 
and  unimportant  counties  of  Ireland,  in  almost  evcrj 
point  of  view — our  notice  of  it,  therefore,  will  be  brief. 
Its  surface  is  not  mountainous,  but  in  most  parts  is  oc- 
cupied by  a  number  of  hills,  scattered  in  an  irr^lar 
maMM%  without  femUng  eonUnued  ridges  or  chains. 
On  the  borders  of  Tyrone  and  Armar^h,  !i uwcver,  these 
hills  rise  in  height,  and  arc  more  connected,  partakinw 
of  the  character  of  tlie  adjacent  Few  mountains.  In  the 
interior  of  the  county  there  are  a  number  of  bogs ;  but 
in  some  places  these  have  been  dndned  wtth  great  skill 
and  labour,  and  al  eonaidenible  espeae*  \  or«  where  thegr 
oottid  not  be  drained,  have  been  converted  into  sheets  mT 
water,  which  greatly  add  to  the  appearance  of  the  county. 
The  soil  in  general  is  cold  and  poor,  but  in  some  pans 
naturally  rich.  This  character  particularly  applies  to 
what  is  called  the  Mountain  of  Crieoe,  an  elevated  tract 
of  land,  intersecting  the  centre  of  the  county,  the  soil  of 
which  it «  rich  hwmon  IfaBoetene  gnveL  This  tract  is 
also  rendered  mors  ftrtile  as  well  as  picturesque  by  a 
number  of  small  streams  which  flow  through  it.  ^Vi  ', 
ilie  exception  of  a  few  !>pots,  there  is  little  or  no  wuod  ; 
and  thiH  bareness  is  not  compensated  by  field  enclosures, 
as  the  com>fields  are  in  general  naked,  and  without 
hedge-rows. 

There  are  no  htkea  of  any  sise  or  beeutj;  and  th» 
liver  of  the  teaat  consequence  ia  the  Pener,  which 
rises  in  the  west  -f  the  cou[j!y,and  falls  into  Loch  Earnc. 
There  arc  said  lo  bo  iuiue  appearances  of  lead,  iron, 
and  other  minerals  ;  but  if  there  are,  they  are  neglected. 
Limestone,  marl,  and  freestone,  however,  abound ;  there 
are  some  large  quarries  of  the  last  in  tiie  hills  on  the 
bordera  of  Tyrone}  and  on  CaimMre,  tlie  h^^hest  of 
these,  excellent  ntfllstones  are  procured.  The  climat« 

of  Monaghan  is  cold  and  ungcni.il. 

The  agriculture  of  this  couiity  ib  in  a  very  poor  and 
depressed  state.  Tlie  largest  property  amounts  to 
23,000  acres ;  but  in  general  the  estates  are  small.  Many 
of  them  are  held  under  the  Crown,  since  the  Scotch  co- 
lony was  ittrodttoed  herej  and  muigr  mull  portions  of 
land,  Bome  of  which  do  not  yidd  above  SOfc  annual  in- 
come, are  possessed  by  the  descendants  of  Cromwell's 
soldiers.  Nearly  the  whole  of  the  land  in  the  county  is 
divided  into  very  small  tenures,  called  in  Ireland  Ao^- 
ingt.  The  number  of  forty-shilling  freeholders,  accord- 
ing to  the  last  returns  to  Parliament,  was  5531  ;  of  30^ 
U6;  and  of  504  and  upwwds,  173.  Few  of  the  farms 
on  the  larger  estates  are  tet  in  perpetuity;  the  more 
general  term  is  21  years  and  a  life,  or  three  lives. 

According  to  Sir  Charles  Coole,  in  his  Survey  of  this 
county,  the  leased  farms  are  under  an  average  of  ten 
acres}  uking  the  large  iarma,  they  would  not  average 
S9;  and  aa  the  small  ooas,  which  are  far  more  nume> 
reus,  do  not  average  six,  ten  may  be  the  mean  rate  of 
the  whole  county.  From  this  account  of  the  size  of 
the  farms,  it  will  naturally  be  concluded  that  they  arc 
entirely  arable,  and  that  the  agriculture  practised  on 
them  cannot  be  good.  A  great  part  of  the  ground  is 
dug  with  the  spade,  or,  where  a  plough  ia  used,  it  is  the 
joint  contributioo  of  three  or  four  Csnners,  mo  bringing 
the  implement  iisel^  aaoiher  a  bonte  or  hnllocktor  even 
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a  milch  cnw,  and  a  third  attending  himseir.  Mnay  hold- 
tngt  aiL  too  :>ni .11  to  maintoio  a  family.  Sonic  odIjt  pus- 
aeiis  a  dry  cot,  lhatiS)  «  bouw  wiiiwut  latul;  these  pur- 
chase every  year  an  Mr*  or  two  of  grass  for  their  cow 
and  liorM,  ami  cmw  arnr«»  or  groand  far  poteioea  and 
oatt.  Y«t  even  these  poor  creatures  pay  a  high  rent* 

frotn  u  guinea  and  a  half  to  two  guineas  an  acre.  Flax, 
potatoes,  anti  oaib,  are  almost  ilic  whole  produce  of 
the  soil:  according  lo  tlic  stdiisiical  survey,  the  whole 
county  has  beidotn  100  acres  ut  wheat.  Some  hear,  or 
bigg,  (a  coarse  species  of  barley)  is  grown,  and  in  a 
fow  lich  spots  barlejr  is  cultivated.  Tbe  fitrmersi  how* 
overt  do  not  depend  on  these  crops,  but  eoUrely  on  their 
flax,  pota'  ic'i  fists.  The  j  jbi u  i  t^  husbandry  of  this 
county  is  vu  a  vcty  limited  scdit,  aad  not  well  managed  : 
most  of  the  small  I'armcrs  keep  one  or  two  cows,  and 
make  butter ;  the  principal  markets  for  it  are  Mona- 

fbao  and  Ncwry.  One  cow  is  generally  on  ovetj 
TO  acres}  and  one  trandred  weight  of  butter,  per  oo«i 
is  considered  the'  asosl  produce.  The  stoclt  consists 
the  small  stunted  breed,  s'.ill  so  commnn  in  Ticland. 
bcarctly  any  sheep  are  kepi;  jjoalii  ui  (■  iiuruci  ou  e,  and 
arc  found  round  the  greater  part  of  the  cn'j;n  niarjy  of 
the  poorer  families  being  supplied  with  the  milk  they 
naolqrtiaisaiumal.  Many  hogs  are  k«pt|CankiuDaeiOBS 
ia  a  gioat  mariut  for  them. 

The  only  msnuractore  in  Monsghan  Is  that  of  tinen ; 
and  for  it  tlils  county  is  raliier  celebrated  The  inhabi- 
tants arc  chiefly  weavers,  us  well  as  t.ii  inci  s  ;  women 
hire  theiiiseivcs  out  to  spin  the  yarn  :  their  wages  are 
10s.  or  Al.  per  annum,  besides  their  board  and  lodg- 
ing ;  if  they  spin  at  their  own  houses,  they  earn  about 
three  sUUiags  a  week.  It  requires  about  three  weeks 
to  weave  a  web  of  Ss  yards;  the  average  pay  is  \L; 
hence  it  appears  that  the  weekly  wages  of  a  wt  nver  is 
ahuui  6».  Bd.  The  consumption  of  a  nianutacturing  fa- 
mily, consisting  of  six  individuals,  is  estimated  at  Ss.  a 
week  i  their  food  being  potatoes,  herrings,  and  butter- 
mlUts  the  weekly  expense  of  an  agricultural  family,  of 
•the  same  number,  ia  7s.  6d.  as  they  will  occssionsUy  use 
Oal-mesl,  milk,  and  pork.  The  principal  marltets  for 
the  linens  withii  ilic  county  arc,  Monaghan,  Castte  fila- 
ney,and  CarriLkmucross.  The  linen  trade  of  this  county 
is  averaged  at  about  300,000/.  a  year. 

The  catholics  in  this  county  are  as  five  to  one  com- 
pai«d  with  the  protestants ;  the  latter  are  chiefly  pres- 
byteriana.  Intheyear  i793|  there  were  31,523  houses, 
sod  118,000  inhabitants,  in  this  county ;  on  the  sapposi- 
liorj  tiiai  there  arc  280  square  miles,  there  will  be  76.86 
inhahilaiils  to  a  square  nuic  ;  and  on  the  supposition  (hat 
there  arc  179,600  acres,  there  \sill  be  83  acrc!k  to  each 
iiouse.  The  state  of  lite  peasantry,  from  what  has 
already  been  mentioned>  it  may  be  coMidved,iB  wretch- 
ed i  and  yet  there  are  parts  of  the  eaumv  Where  im- 
provements are  going  on,  and  civilisatloD  is  advancing. 
Asa  proof  of  the  poverty  of  Muiiagiian,  it  may  be  stau-d, 
lhat,  though  the  amailcst  county  in  Ulster,  it  contains 
more  houses  with  only  one  hearth  than  any  of  the  oilier 
counties,  except  Antrim,  Armagh,  Tyrone  and  Down ; 
whereas Lendonderry,  which  contains  twice  the  number 
of  acreat  baa  only  ono  half  the  oumlier  of  on«*Jiearth 
houses. 

Monaghan  has  scarcely  any  antiquities,  except  a  round 
tower,  and  two  of  those  raihs  called  Danish  forts,  at 
Clones.  This  place  was  formerly  the  seat  of  an  episco- 
pal seei  and  a  boroogbi  in  the  ruins  of  the  abbey  burial 
gromdara  aevcnl  ni^^Miit  tonte.  S«e  Sir  Cbartea 


Coote's  Survey  (ff  Monaghan;  Wakcf.eld's  Ireland i 
Dr.  Bt:aulori'b  Alemoirqf  a  Mafi  of  Ireland,    (w.  s.) 

MONACHISM.  The  origin  of  Monachism  cannot 
be  traced  higher  than  the  middle  of  the  third  century 
of  the  Christiaa  era,  though  Roman  Catholic  writers 
have  erroneoaaly  and  unsoeceiarully  endeavoured  to 
prove,  that  the  Asceti  v;,  vt  ho  were  not  uncommon  long 
before  this  period,  v.xic  inonits.  The  nionasiic  state 
originsted  in  the  last:  tlie  first  monk  whose  name  has 
reached  us  is  St  Paul,  usually  styled  the  hermit ;  he 
retired  into  Upper  Egypt  in  3d0,  and  after  having  attained 
the  extraordioary  age  of  ll 3  years, died  in  341 .  Nearly 
about  the  same  period,  Anthony,  a  young  man  of  very 
moderate  attainments  in  literature,  but  evidently  pos- 
sessed of  a  strong  understanding,  who  was  born  ir» 
the  lower  parts  of  the  Thebais,  and  possessed  a  small 
tract  of  very  fertile  land  in  that  part  of  Egypt,  sold  his 
property,  distributed  it  ameng  his  relation»-4llu^  leaving 
hia  lionie,  retired  at  first  among  the  rains  of  the  toml>s« 
afterwards  to  a  lonely,  but  shray  and  well  watered  spot 
ill  the  desert,  and  ultimately  fixed  liii  residence  on  a  hill 
near  the  Red  Sea  He  also  lived  lo  liic  very  advanced 
age  of  105,  and  before  his  death,  a  numerous  body  of 
men  lived  in  community  with  hiui,  and  led,  under  his 
giddance  and  example,  a  life  ofjUrlyand  manual  labour. 
Porhapa,  therefore,  be  may  more  properly  than  Paul  bo 
regarded  as  the  first  monk,  since  he  undoubtedly  first 
established  a  monastery.  • 

The  first  written  rule  for  the  conduct  of  the  monks 
was  composed  by  Pachomius,  who  lived  in  the  reign  of 
Constantino:  Pachomius,  with  1400  of  his  brethren,  occu- 
pied  the  isle  of  Tabenne,  in  the  Nile,  and  founded,  be- 
sides, nine  monastotiea  of  men,  aod  one  of  women :  ac- 
cording to  other  accounts,  the  Isle  of  Tabenne  contained 
about  13  monasteries;  30  or  40  monks  occupied  one 
house  :  30  or  40  having  composed  a  monastery  ;  a  Dean 
was  placed  over  every  10  monks ;  a  superior  over  every 
house ;  every  monastery  had  its  abbot ;  and  a  general 
director  superintended  ail.  Alt  the  monlui  met  ovofy 
Sunday  at  the  general  oralnty  of  the  monastery;  and 
Easter  was  oocasiooaily  celebrated  by  the  mooks  of  all 
the  communities,  amounting  to  nearly  50,000,  assembling 
in  one  body.  The  same  mistaken  views  of  religion  which 
introduced  an<l  established  monachism,  induced  some  of 
the  monks  to  aim  at  a  still  more  retired  mode  of  lifct 
and  what  was  deemed  a  higher  degree  of  perfection. 
Hence,  the  m<mks  were  mirided  into  two  dasaes,  the 
Cxnobitcs,  who  lived  in  community,  and  the  Anchorites, 
who  lived  in  separate  cells.  Rciwccn  these  extremes, 
there  seems  to  have  been  a  third  kind  of  cstablishmetiiof 
monks;  each  separate  cell  of  the  Anchorites  was  sur- 
rounded by  an  enclosure,  and  their  general  precinct  was 
called  a  Laura. 

Besides  these  sects  of  monks,  wlio  reaotmced  the 
world,  and  lived  in  perpetual  celibacy,  there  was  another 
order,  which,  however,  was  never  nunii.  rous,  vvho  livi^d  in 
a  married  aiaic,  and  enjoyed  their  owu  piepcrty  and  pos- 
sessions. Originally  all  monks  were  laymen:  The 
council  of  Chalcedon  expressly  distinguishes  them  from 
the  clergy,  and  ranks  them  with  laymen ;  and  it  was  Hot 
till  the  time  of  Clement  V.,  A.  D.  131 1,  that  mooks  were 
obliged  to  take  holy  orders,  that  they  might  say  private 
mass  for  the  honour  of  God. 

Anthony  had  enjoyed  the  friendship  of  Athanasius ; 
and  the  latter  introduced  into  Rome  the  knowled,;e  and 
practice  of  the  monastic  life,  about  the  year  A.  D.  341. 
At  liratjtbc  uncouth  and  savage  sppeaniKOof  the  £gyp- 
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tian  monks,  whom  Athanaiias  brought  for  ihc  purpose 
of  initiating;  the  Romans,  excited  disgust  and  laugiiic^r : 
but  these  feelings  soon  gave  way  to  an  enthusiastic  admi> 
ration  of  the  new  sect,  and  senator*  and  matrons  trans' 
formed  their  palaces  and  cottntry  seats  into  relii^ioat 
houses.  About  the  same  time  monachism  was  intro- 
duced into  Palestine,  by  Hilarian,  and  into  Poi.-.us,  by 
Basil.  In  the  ycjr  A.  1).  TwO,  Mi:'li.,  :i  suldit-r,  an 
hermit,  a  bishop,  and  a  saint,"  erected  (lie  first  monastery 
in  Gaul;  his  funeral  is  said  to  hate  be«n attmdad  ^ 
SOOO  of  bis  disciples. 

In  the  6ih  centnry,  a  new  order  of  monks  arose, 
which  reached  a  greater  dcc;rce  of  innncncc  and  celebrity 
tfia:i  any  which  had  preceded  it.  St.  nencdict,  an  Italian 
mtjiik,  was  its  founder;  liis  rclit^ious  rulcb  were  at  first 
intended  and  framed  merely  ior  the  government  of  a 
convent  at  Mount  Cassino,  between  Rome  and  Naples, 
over  which  he  presided,  but  it  afterwards  was  cdopted 
hy,  or  forced  upon,  a  very  great  number  of  monasteries. 
Jlis  rule  was  founded  on  that  of  Pachomius,  though  in 
in:uiy  Inspects  it  deviated  from  it.  His  great  object 
jceina  tu  have  btcti,  to  render  the  discipline  of  the 
monks  milder,  their  establishment  more  solid,  and  their 
manners  more  regular  than  those  of  other  monastic 
establishments*  The  whole  time  of  the  monks  of  his 
order  be  directed  to  be  divided  between  prayer,  reading, 
the  education  of  yout'i,  and  other  pious  atui  learned 
labours  All  who  ciitcrctl  his  order  were  obliyjcd  to  jiro- 
mise  when  they  were  received  as  noviciates,  and  lo  re- 
peat their  promise  when  they  were  admitted  as  full 
membert  of  the  society,  that  they  would  in  no  respect, 
and  on  no  account,  attempt  to  change  or  add  to  the  rules 
which  he  had  instituted.  Mis  rule  was  embraced  by  all 
the  monks  of  the  west.  Hcncdict  adniiticd  both  the 
learned  and  unlearned  into  his  order ;  it  was  the  duty 
of  the  first  to  assist  at  the  choir  j  of  tlie  latter  to  attend 
to  the  household  economy,  and  temporal  concerns  of  tite 
monastery.  At  this  period,  it  may  be  obserrcd,  that  tlw 
recitation  of  the  divine  oflice  at  the  choir,  (as  it  is  called 
by  the  Catholics,)  was  confined  to  the  monks;  afterwards 
it  was  established  as  the  duty  of  all  pricits.  deacons,  and 
sub-deacons.  The  Benedictines  at  first  admitted  none 
into  their  order,  who  were  not  well  instructed  how  to 
perform  it ;  but  it  was  not  necessary  that  tbey  should 
be  priests,  or  even  In  holy  orders.  Afterwards,  many 
were  admitted  into  the  Benedictine  order,  who  were 
igiioiant  of  the  duty  of  the  choir;  those  were  employed 
in  lut'iiial  duties:  Hence  the  introduction  of  Lay  Tiro- 
/Arr«  into  the  Benedictine  order.  When  hrsl  introduced, 
they  were  not  considered  as  a  portion  of  the  monastic 
eeublishment,  but  as  merely  attached  and  subordinate 
to  it ;  but,  m  course  of  time,  both  the  order  and  the 
church  ackiiowlcdii;cd  tlieir>  to  bc,  in  the  strictest  sense 
of  the  word,  pruiesicd  rtlijjious.  AU  other  religious 
orders,  both  men  and  women,  following  the  example  of 
the  Benedictines,  have  admitted  lay  brothers  and  sisters. 
In  1 323,  the  council  of  \''icnnc  ordered  uU  monks  to  enter 
into  the  order  of  priesthood.  The  moolis  of  Valloro- 
brosa,  in  Tuscany,  are  the  first  amoof;  whom  lay  brothers 
are  found  under  that  a[)pcIlation. 

Tilt  irrupiion  of  the  Lombards  into  Italy,  and  of  the 
Saracens  into  Spain,  and  the  civil  wars  in  l-'rance  after 
the  death  of  Charlemagne,  having  introduced  great  dis- 
order among  the  BdNtBetines,  they  were  reformed  by 
St.  Odo,  in  his  oionastery  at  Cluni ;  and  several  monas- 
teries adopted  this  reform.  In  the  eleventh  century,  the 
BowdicUa*  ord«r  »g«iii  MI  from  ita  «ngiiud  ptiriqp  tnd 


strictness.  This  gave  rise  to  many  attempts  to  rc%;.)re 
it  to  its  pristine  form  and  object :  Hence  arose  the  Car- 
thusians, the  Camadules,  the  C -1^)^063,  the  monks  of 
Graodmoot,  the  Conmgation  of  St.  Maur,  and  the  cele> 
brated  monies  of  La  Trappc. 

In  the  eighth  century,  a  kind  of  midi'!e  r,r,!er  betwccti 
the  monks  and  the  clcrf>;y  was  foi  ined  ;  they  irere  called 
the  canons  regular  of  St.  AUf^iistinc  ;  their  dwellings  and 
table  were  in  common,  and  they  assembled  at  fixed  boars 
for  the  divine  service ;  in  these  respects  they  resembled 
the  nonkaj  but  they  differed  from  them  in  taking  do 
▼owe;  md  they  often  officiated  in  churches  committed 
to  their  care.  Having  degenerated  in  the  twelfth  cen- 
tury. Pope  Nicholas  II.  introduced  a  considerable  refor- 
mation among  them.  At  this  period,  they  seem  to  have 
divided  into  several  branches  of  the  original  order;  somo 
formed  themselves  into  communities,  in  which  there  was 
■  eoflsroon  dwelling  and  table,  but' each  monk,  after  con- 
tributing to  the  general  stock,  employed  the  fruits  of  Ms 
benefices  a's  he  (Iccmed  [)roper.  \\  the  iiead  of  another 
sect  was  the  Bishop  of  Ciiaiires}  he  atSoptcd  a  more 
rigid  and  austere  moilc  ot  li:c.  This  sect  renounced  their 
worldly  possessions,  all  private  property,  and  lived  ex- 
actly as  the  strictest  order  of  monk*  did.  Tii^  gave 
rise  to  the  diatiaction  between  the  ttadKr  end  regular 
eanont.  The  former  observed  the  decree  of  Pope  Nicho- 
las II.  the  latter  followed  the  Bishop  of  Chartrcs  ;  ihey 
were  called  the  regular  canons  of  bt.  Augustine,  because 
they  were  formed  on  the  rules  laid  down  by  St.  Auii^ustino 
in  his  Epistles.  They  kept  public  scbools  for  the  in* 
stmcdoD  of  youth,  and  exercised  a  variety  of  other  em- 
ployments useful  to  the  Church.  A  reform  was  effected 
in  the  Augustines  by  St.  Norbert ;  and  as  he  presided 
over  a  convent  at  i'rimontre  in  Picardy,  those  monks 
who  adopted  his  rule  were  called  Primonstrabenses. 
They  spread  throughout  Europe  with  great  rapidity. 

During  this  period  convents  of  nuns  were  established, 
the  inatittttea  and  regniations  of  which  were  similar  to 
those  adopted  by  the  Benedictines  and  Augustines,  or  to 
the  reformed  branches  springing  from  those  two  great 
orders. 

Till  the  thirteenth  century,  these  were  the  only  orders 
of  monks }  at  that  period  the  meiulicant  orders  arose  s 
those  were,  tlie  FranciacMis,  Oomintcans,  CarmeUtea* 
and  the  Hermits  of  St.  Angaatiae.  The  eatabliabmente 

of  tlic  Mendicants  seem  to  have  been  necessary,  as  the 
other  motiks  had  greatly  degenerated;  they  were  rich 
and  indolent,  and  conse(|uetitly  totally  unfit  for  the  objects 
for  which  they  were  instructed.  Innocent  III.  was  the 
first  Pope  who  perceived  the  necessity  of  loMtltatiRg  sn 
order,  who,  by  the  aiuKcrtiy  of  their  mamierB,  their 
contempt  of  riehes,  and  the  external  gravity  and  sancdty 
of  their  conduct  r,r  !  mannevi,"  priglil  rescue  the  church 
from  the  repruj,cli  which  the  monks  had  lirought  upon  it. 

The  I  hinciscans  were  foundetl  by  St.  I'rancis  ;  be  was 
the  soo  of  a  merchant,  hut,  as  was  usual  in  those  times, 
he  possessed  little  or  no  learning;  the  brethren  of  hie 
order  were  called  Friars,  minora,  or  the  little  brathren. 
They  chiefly  were  engaged  in  the  more  laborious  parts 
of  relii,'ion,  in  liospilals,  in  prisons,  amoni:  the  lower  or- 
ders ot  the  poor;  in  sbort,  where  danger,  labour,  or  other 
causes,  kept  a  way  the  Benedictine-,  and  Autjustincs,  there 
they  were  to  bc  found i  where  there  was  no  hopes  of 
remuneration,  the  FniKiaCaa  friars  were  sure  to  be 
found.  Many  of  them  wera  eminent  for  their  leanuag, 
and  some  have  been  Popea. 

'  Sooo  after  the  deatli  of  their  fotioder,  ihej  were  divid- 
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ed  into  three  orders ;  the  CoDv«Dtual  friars,  who  admU- 

ted  some  relaxation  into  their  original  role ;  the  Obser- 
vantinc  (rhi  ,  vOio  observed  the  rule  more  strictly.  In 
France,  these  were  calkd  Cordeliers,  from  the  cord  with 
which  they  fastened  their  habit ;  from  the  Observantincs 
•prong  Uiie  Recoltoeta,  or  Qrejr*friars,  and  the  Capu- 
chlBiv  10  called  firooi  •  patch  worn  bf  them  on  the  back 
nf  their  habits.  The  Conventoal  and  the  Obscrvantine 
friars  fornaed  the  first  of  the  three  orders,  into  which  the 
followers  of  Si.  l-'rancis  were  divided.  Ttic  second  or- 
der was  remarkable  for  its  extreme  severity,  and  was 
Ctllfd  diem^er  of  the  Poor  Classes.  The  third  order 
embraced  penons  of  both  aexes }  they  lived  in  the  world, 
but  were  itnitei!  by  cert  ah)  rules ;  iM»  ordetr  vaa  inutated 
by  the  Dominicans  and  Carmelites. 

The  Dominicans  derived  their  name  from  St.  Domi- 
nic; at  firiit  he  adopted  the  rule  of  ilie  Canons'  regular 
of  St.  Augustine;  afterwards  he  adopted  that  of  St. 
Benedict;  but  the  alterations  and  additions  he  intro- 
duced made  it  almmt  an  entirdjr  new  rale.  In  a  chapter 
of  bii  order  at  BologM  in  1930,  he  obliged  the  brethren 
to  take  a  of  absolute  poverty,  and  to  abandon  entirely 
all  their  revenues  and  possessions.  The  Dominicans 
"were  first  called  preaching  friars,  because  public  in- 
struction was  the  chief  object  of  their  institution.  lo 
England  they  were  called  black  friars.  Dnriofr  three 
centuries  the  Fraoeiacens  and  Oomioicana  governedi 
vitb  an  almost  abeolute  and  universal  sway,  both  slate 
and  church,  filled  the  most  eminent  posts,  both  ecclesi- 
astical and  civil,  tauj^ht  in  the  universities  and  churches 
with  an  authority,  before  which  all  opposition  was  silent, 
and  maintained  the  pretended  majesty  and  prerogatives 
of  the  Roman  pontiffs  ai;»in^t  kings,  princes,  bisboptr 
and  heretical  with  incredible  ardour  and  equal  succms. 
These  isro  eelebnted  orders  restored  the  church  from 
that  declining  condition  in  which  it  had  been  languishing 
for  many  years,  by  the  seal  and  adiviiy  with  which  they 
set  themselves  to  discover  and  extirpate  heretics,  lo  un- 
dertake various  negotiations  and  embassies  for  iht  inte- 
rests of  the  hierarchy,  and  to  confirm  the  wavering  niul- 
tittide  in  thnr  implicit  obedience  to  the  Roman  Pontiffs." 
The  Carmelite  order  was  originally  instkuted  in  Pales* 
tine,  whence  in  the  thirteenth  century  it  was  brought  into 
Europe.  A  reform  was  introduced  with  this  order  by 
St.  Theresa  ;  the  reformed,  from  theirnot  wearin-:^  shoes, 
were  called  the  unshodden  Carmelites.  Pope  Alexander 
IV.  observing  that  the  Hermits  were  divided  into  many 
claisesi  seme  feUowtng  the  maxims  of  Augtistine,  ibrm- 
cd  the  design  of  uniting  them  Imw^eM  cdighMis  order, 
and  prescribed  a  rule  for  their  government;  hence  orig{« 
nated  the  Mendicant  order  of  the  Hermits  of  Augtisttne. 
These,  however,  as  well  as  the  Carmelites,  were  very 
inferior  in  number,  reputsttioti  and  influence,  to  the  Fran- 
ciscans and  Dominicans.  The  public  attachment  to  all 
these  mendicant  orders  ivas  so  strong  and  prevalent,  that 
wvenl  cities  were  divided  into  torn  parts,  ftr  these  fbur 
orders ;  the  Dominicans  had  the  first  part,  the  Francis- 
cans the  second,  the  Carmelites  the  third,  and  the  Her- 
mits of  Auguhtine  the  fourth;  from  no  others  except 
one  of  these  orders  would  the  people  receive  the  sacra- 
ment, and  the  churches  in  which  they  preached  were 
yegvlarly  and  consuntly  filled.  The  appellaliooof  Friars, 
l^ven  to  all  these  orders,  whereas  that  of  monks  was  given 
to  those  which  existed  before  them,  points  out  iha  dis- 
tinction between  the  meaning  of  these  two  appellations, 
whicii  arc  often  confounded  ;  the  nMMka  nover  tntTCUed 
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through  the  country,  and  indeed  never  left  tSeir  moin«> 
teries ;  the  friars,  oo  the  contrary,  spent  their  time  for 

the  most  part  in  travelling. 

We  arc  informed  by  excellent  authority,  Mr.  Charles 
Butler,  that  these  "  four  orders  arc  the  only  orders  which 
the  church  has  acknowledged  to  be  Mendicant.  An  or- 
der is  considered  to  be  Mendicant,  in  the  proper  import 
of  that  word,  when  it  has  no  fixed  income,  and  derive* 
its  whole  subsistence  from  casual  and  uncertain  bounty, 
obtained  by  personal  mendicity.  To  lIuU  St.  Francis  did 
not  wish  his  brethren  to  have  recourse,  till  they  had  en- 
deavoured to  earn  a  competent  subsistence  by  labour,  and 
found  their  earning  insufiicieot.  But  soon  after  the  de- 
cease of  St.  Francis,  the  exertions,  equally  incessant  and 
laborious,  of  his  disciples,  for  the  spiritual  welfare  of  the 
faithful,  appeared,  in  the  universal  opinion  of  the  churcb, 
to  bf  both  iticomp.^iitile  wilii  manual  labour,  and  much 
more  than  a  compensation  to  the  public  fur  all  they  could 
possibly  obtain  from  it  by  mendicity.  This  opinion  was 
unequivocally  expressed  by  St.  Thomas  Aquinas,  and 
sanciioned  by  a  bull  of  Pope  Nicholas  III. ;  since  that 
time  the  friars  did  not  use  manual  labour  as  a  means  of 
subsistence,  bui  resorted  in  the  first  instance  to  niendi* 
city."  Mendicity  sccnis  to  have  made  no  [lart  of  the 
original  rules  ut  the  Uaminicans,  Carmelites, or  lieruiits 
of  Augustine:  and  in  consequence  of  the  evils  attendant 
on  it,  the  Council  of  Trent  confined  mendicity  to  the  Ob* 
aervantines  and  Capuchins,  allowing  the  other  Fiancia- 
can  establishments,  :^nd  almost  all  the  establishments  of 
the  three  other  orders,  to  acquire  permanent  property. 

In  conscijuencc  of  the  progress  of  the  Rvfuimation, 
and  the  loss  of  influence  and  authority  which  the  Fran- 
ciscans and  Dominicans  had  sustained,  partly  from  this 
event,  and  partly  from  their  own  relaxation  and  raiscon- 
duct,  the  Pope  was  extremely  desirous  of  establishing 
a  new  order,  wliich  should  fill  iheir  place,  discharge 
their  duty,  and  zealously  oppose  t'ne  Protestants.  At 
this  period,  l5"i,  ;i]ipcMrcd  It^'ii  itius  Loyola,  a  Spanish 
knight,  originsiUy  an  illiterate  soldier,  and  then  a  ianatic 
of  most  wonderful  zeal  and  talents.  In  this  year  he» 
with  ten  of  his  Capuchins,  lud  the  foundation  of  th« 
Society  of  Jesus,  by  the  vow  which  they  took  in  the 
chapel  of  Montmartre,  near  Paris.  Tn  1540  and  1543, 
his  Institute  was  approved  by  Pope  I'aul  111.  The  So- 
ciety of  Jesus,  or  the  Jesuits,  as  they  are  generally 
called,  hold  a  middle  rank  between  monks  and  ihc  se- 
cular clerks,  approaching  nearer  to  the  regular  canons 
than  to  any  other  order ;  they  lived  separate  from  the 
mulHtllde,  and  were  booid  by  religious  vowa  {  but  they 
were  exempt  from  stated  hours  of  worship,  and  other 
strict  observances,  by  which  ilie  monks  were  bound. 
Their  princii)al  duty  was  to  direct  the  education  of 
of  youth,  and  tlie  consciences  of  the  faithful,  and  to  up- 
hold the  cause  of  the  church  by  their  missions,  and  their 
pious  and  learned  laboora.  They  were  divided  into 
three  elasies;  the  first  of  which  were  the  professed 
members.  These,  besides,  the  ordinary  vows  of  poverty, 
chastity,  and  obedience,  bound  themselves  to  go,  with- 
out murmur,  inquity,  deliberation,  or  delay,  wherever 
the  Fope  should  think  fit  to  send  them ;  they  were  Mem- 
dicants  without  property.  The  tecond  class  compre- 
hended the  scholars }  these  were  poaaessed  of  large  reve- 
nues ;  thnr  duty 'was  to  teaCh  in  the  colleges  of  the  or> 
dcr.  The  third  class  comprehended  the  novices,  who 
lived  in  the  houses  of  probation.  The  secrets  of  the 
aociety  were  revealed  only  to  a  few  even  of  the  profess> 
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ed  members.  In  the  year  1776,  Clcmcr,t  IV.  suppress- 
ed ibc  Jesuits  ;  the  »Qcjci]F,  however,  «a»  restored  in 
1814  by  a  papal  boll. 

As  ilie  HLiurmation  begun  by  Luther  was  mainly  oc- 
tasifjiitd  by  Uu-  ^^Toss  abuse  of  monastic  e&tabliiihmentt: 
fii)  in  i;s  caiiic^ii  sta(;es  it  brought  about  their  fall  in  all 
countries  wtiicii  embraced  the  Protestant  religion. 
Henry  VIII.  of  England  eagerly  seized  the  opportunity 
of  enricliini;  himself  and  hit  fttouriteft  bjr  the  dtsaotu* 
lion  of  abbeys,  roooMleriee,  eenvenlti  tml  »ll  other  Ca- 

tlitjlic  csiahhslniieriti  ;  l!ie  monasteries,  ofdifTcrent  ranks 
a;ul  cl.isbcs.  sup])rcssed,  amounted  to  3182.  Their  au- 
luial  revenue  was  estimated  at  the  enormous  sum  (for 
lUose  day^)  ot  140,784/.;  and  the  persons  they  contained 
are  supposed  to  have  amounted  in  number  to  about 
$0^000.  Monaateriet  comiuued  in  the  Catholic  cotmtrka 
till  the  French  Revolution  swept  them  away*fii  France, 
and  the  oilier  cduntiies  in  wliich  the  Frenr.h  gained  an 
uHsolulc  bWay,  at.tl  (/really  reduced  their  s|)leiidour  and 
jiovNcr  ill  iill  the  other  countries  into  which  the  I'rcnch 
army  penetrated.  At  pr«;&cnt  they  are  partially  restor- 
ed }  but  their  discipline  and  power  are  comparatively 
vety  low,.«iid  more  in  conformitx  to  the  lailinga  of  hu- 
man nature,  as  well  aa  to  the  apirit  and  real  intereita 
r.T  rtliy;ion.  Il.iviiij^  thus  given  a  sketch  of  the  ori- 
};in  and  history  of  the  rise  of  monachism,  and  of  the 
<.ifIVrent  kinds  of  moiiks  ami  friurs,  we  &hjll  now  [tro- 
ceed  to  describe  the  laws  and  rules  that  relate  to  the 
Tnomatie  life,  at  they  respect  their  dress,  diet,  manual 
Mbour,  vowa,  superintendanta,  and  different  officen,  ke. 

I.  On  their  adnuHion  the  monka  were  oblif^d  to 
change  their  dress.  Accordint^  to  the  orij^inal  rule  of 
Benedict,  liis  disciples  were  at  lihciiy  I'J  adopt  tiic 
coarse  and  usual  dicss  of  tlie  countiies  whicli  jthey 
might  charicc  to  inhabit:  ai)d  the  ancient  monks  accor- 
dinglf  clad  themselves  in  lirten  in  Egypt,  where  it  was 
•  dicap  and  domestic  manufacture  }  whereaa  the  wcttnin 
snonlia  used  the  habit  common  there,  the  pallinm  of  the 
Greek  pliilosoplicrs,  which  many  other  Christians  in 
those  tinici  did.  The  ancient  tonsure,  which  was  al- 
'ways  priciiscd  on  admission,  ronii^icd  n^ji  in  shaving 
the  head,  but  in  cutting  the  hair  very  short :  their  heads 
were  wrapt  in  a  cowl,  in  order  that  their  attention  might 
not  be  attracted  and  dnwn  aside  by  profime  objecta : 
their  legs  and  feet  were  naked,  except  in  very  cold 
Mc.iiher;  and  ihcy  grncrally  made  use  of  a  lorig  stalT 
to  assist  their  steps.  The  anchorites,  however,  were  not 
^o  iC'pcciaf'le  iti  their  appearance;  they  never  hatiied 
tlieir  limbs,  or  anointed  them  with  oil ;  the  bare  ground, 
or  at  moat  t  hard  mat,  was  their  bed  ;  and  the  bundle  of 
palm  leavea  on  which  they  aat,  during  the  dajr,  aerted 
as  their  pillow  at  night.  In  course  of  time,  the  dif- 
ferent orders  of  monks  and  friar-,  were  distinp;ui*hed 
by  their  dress:  the  habit  of  the  regular  canons  of  .Au- 
gustine was  a  long  black  cassock,  with  a  while  socket, 
and  over  that  a  black  cloak  and  hood :  tbejr  nourished 
tb^  tieardb,  rod  wore  cape  en  their  hcids  the  lutbit  of 
tlie  regnbur  canoneaaea  was  ef  the  seme  colour  aa  tite 
habit  of  the  canons.  The  habit  of  the  PrimonstrabensUna 
was  a  white  cassock,  a  socket  over  it,  a  long  white  cloak, 
aiKl  a  cap  of  the  same  colour.  The  Benedictine  monks 
wore  a  black  loose  coat  or  gown,  made  of  siuft",  reaching 
to  the  lieeis,  a  cowl  of  the  same,  and  ■  scapulary — and 
voder  that  another  habit,  ea  large  aa  the  former,  made  of 
white  Saanel,  wilb  boots  on  their  legs.  The  fienedic. 
line  nuns  had  a  black  robe  and  acapulary ,  and  under 
ttewft tnnle «f  wUi*  or  vwifed  wool}  but d«rii)g  tJmr 


attendance  at  the  choir  they  wore  a  black  cowl,  similir 
to  that  of  the  monks.  The  Cistertian  or  Bemardin* 
monks  had  the  appellatiaa  of  White  Monks,  from  wear* 

a  white  cassock,  with  a  narrow  scapulary ;  when  abroad 
they  wore  a  black  gown,  but  when  attendin^^  ihe  church, 
awhile  one:  the  mins  of  the  ortler  wore  habits  of  ilie 
same  colour  as  those  of  the  monks.  The  Uominicaost 
when  abroad,  wore  a  black  cloak  and  liood  o?ef  thtfr 
white  vestments,  and  in  their  conventa  they  were  a  whit» 
cloak  and  hood.  The  Pmndaans  were  called  Greyfriars 
from  the  colour  of  their  garment;  their  habit  was  a 
loose  gown,  reaching  to  the  ancle,  with  a  cowl  and  a 
cloak  of  the  same;  when  they  went  abroad,  they  wcro 
barefooted,  and  girt  ihnrnselves  with  cords.  The  dresa 
of  the  Carmelite  friars  was  a  coat  and  scapulary  of  hair 
colour,  with  a  white  cloak  and  hood.  The  creased  or 
crutched  fHara  anciently  carried  a  croia  fined  to  a  atafP 
in  their  hand;  but  afterwards  they  si/iitititt  !  a  cross  of 
l  ed  cloth  upon  their  back  :  their  haOii  was  ul  a  blue  co- 
lour. The  Augustine  friars  wore  a  white  jjarment  aiitl 
scapulary  ;  but  when  in  the  choir  or  abroad,  they  wore« 
black  cowl,  with  a  large  heed,  and  were  giilNrithaUaele 
leather  thong. 

n.  The  role  of  St.  Benedict,  founded  on  that  of  Pa« 
chomius,  prescribed  il>c  orij^inal  diet  of  the  monks:  uc- 
cordin;;  to  it,  they  were  allowed  twelve  ounces  of  bread, 
to  be  t.ikcn  at  two  meals,  one  in  the  afieriioon  and  ono 
in  the  evening  :  the  small  loaves  of  six  ounces  each  were 
called  Paximaica.  In  some  cases  Pachomius  allowed 
his  monka  a  larger  portion  of  bread,  but  they  werw 
obliged  to  work  a  longer  period.  The  Egyptian  monka 
were  permitted  to  cat  t!ir  small  dried  (is'i  nf  t'lc  Nile  : 
in  process  of  time,  clificiCiit  kinds  of  sea  aiid  nver  fish 
were  allowed.  Meat  was  expressly  forbidden  to  bo 
served  to  bis  disciples,  except  when  illness  absolutely 
required  it :  afterwards  the  ilcsh  of  birds,  but  not  that 
ef  quadrupeds,  was  permitted  s  Cheese,  fruit,  mUadp 
were  permitted ;  to  abstain  from  bcfled  TegetaUes  waa 

deemed  a  merit.  At  the  first  in- 'i'  j' "  in  of  monachisrt*, 
water  was  the  only  bevcrapc.  iiLUcdjct,  because  he 
conlcl  not  persuade  the  monks  to  abstain  altogether  frorri 
wiitc,  allowed  them  half  a  pint  daily:  this,  in  nor- 
thern climates,  where  wine  could  not  be  easily  <and 
cheaply  obtained,  hia  diaciplea  exchanged  fiwr  beer  or 
eider. 

TIT.  .\^.  -It  the  institution  of  monachism,  the  monaa* 
tcrics  had  regular  or  permanent  revenues,  the  monka 
were  obliged  to  lal)OUr,  in  ordc'  to  msintaiii  thcmscives  ; 
but  the  produce  oi  their  labour  went  to  the  common 
stock;  there  was  no  private  or  exclusive  property )  aucb 
expreaaioBaaa  my  book,  my  cloak,  my  ahoe%  accordinf 
to  Cassian,  were  not  only  forbidden,  bat  aeverely  punish- 
ed. Their  occupation  consisted  in  cultivating  tht;  i^ar- 
dciis  and  fields  that  belonged  to  the  monasteries  ;  in  mik- 
in)<  their  dress,  utensils,  and  fiiriiitiire  ;  and  sometimes, 
particularly  latterly — as  was  particularly  the  case  with 
the  Benedictines,  in  cultivating  science  and  classical 
literature.  The  Egyptian  meoka  made  wooden  sendala, 
mats,  and  baak^s,  selling  those  which  they  did  not  need 

themselves,  Th.c  rm  i, astcrics,  hrjwever,  soon  bccemo 
rich,  and  then  nuuujl  lai>uui  wa%  iiet;kcled. 

IV.  The  vows  taken  on  becoming  monks  were  those 
of  poverty,  obedience,  and  chastity  ;  but  originally  these 
vows  were  not  perpetually  binding.  Then  the  monaatie 
life  seems  to  bare  been  a  matter  of  free  choice,  not  onlj 
at  the  monka'  first  entiance,  bat  in  their  progresa  and 
ooaliiHrtnc^iiid  tliej  m^glii  qtiil  it  wllbottt  tn^  pautltt^ 
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nent.  The  monies  who  married  were  not  ancicntlf 
obliged  by  law  to  disaoWe  tbeir  mafriage :  arterwarda 
restraints  were  imposed  in  thead  reapecta.  Wboever 
left  his  roonasterf  was  pursued  and  restored  to  it  hj  the 
aid  of  the  civil  power.  "The  ai  li  ns  of  a  mooli,  his 
words,  and  even  his  thoughts,  were  determined  by  an  in- 
fleitible  rule,  and  a  capricious  superior:  the  slightest 
oS«M«a  wttt  comctMl  by  disgrace  or  confinement,  ex< 
ttMrdinarjr  faat«»  or  bloody  fiageUatiooat  and  diaobedi- 
encc,  murmur,  or  delay,  were  ranked  in  the  catalc^aeof 
lite  ino&t  heinous  sins."  The  Egyptian  monks,  who 
seem  to  have  been  under  the  most  rigid  disci|)line, 
M  were  directed  to  remove  an  enormous  rock ;  assidu- 
<HiaIy  to  wat«r  a  barren  staff  that  was  planted  in  the 
gnfund,  tUl,  at  the  end  of  three  yeani  it  should  vegetate 
end  Uoaaom  like  ■  tree ;  to  walk  firto  a  fiery  farnacc}  or 
to  cast  their  infant  into  a  deep  pond."  The  spiritual  ex* 
crcises  of  the  monks  were  perpetual  repentance,  extra- 
ordinary fiisting,  and  extraordinary  ucv  (10119,  We  hare 
•Iready  mentioned,  that  originally  the  laws  of  monachism 
did  net  permit  the  monks  either  to  wander  about  as  men- 
dieiiitBt  or  to  intcmt  themaeltreain  civil  or  eccleaiaatical 
•ffaira;  nor  were  they  permitted  to  encroeeh  on  the 
duties  or  rights  of  the  seci-.lnr  clergy,  or  to  dwell  in 
cities,  but  they  were  confined  to  tlic  wilderness.  "  When- 
ever ihcy  were  permiued  to  step  beyond  the  precincts 
of  the  monastery,  two  jealous  companions  were  the  mu- 
tual guards  and  spin  of  Okek  other'a  actions  -,  and  after 
tbeir  return  thtj  were  eoBdeflUMd  to  ibi^ti  or  at  leaat 
<o  suppreait  whatever  they  bad  aeen  or  heard  In  the 
world.  Strangers,  who  professed  the  orthodox  faith, 
were  hospitably  entertained  in  a  separate  apartment; 
but  their  dangerous  conversation  was  restricted  to  some 
chosen  elders  of  approved  discretion  and  fidelity.  Ex- 
cept  in  their  presence,  the  monastic  slave  might  not 
receive  the  visits  of  hia  irieiHla  or  kindred }  and  it  waa 
deemed  highly  metitorioas,  if  b«  ailKeted  •  tender  ilitBr 
or  an  aged  parent  by  the  obatkwte  aelbaal  eCe  went  or 
look." 

\'.  Monasteries  were  commonly  divided  into  several 
parts,  and  proper  otiiccrs  appointed  over  them  :  every 
ten  monks  were  subject  to  one,  who  was  called  Decanus 
or  Deacon :  a  centeneiius preaided  over  every  loo.  The 
principal  mooaatic  Agnity  wae  that  of  abbot :  his  power 
was  very  great ;  be  waa  generally  of  a  noble  family,  and 
bis  possessions  as  abbot  were  often  very  great.  They 
were  allowed  to  sit  and  vole  in  councils  ;  originally  tiieir 
power  was  subordinite  to  that  ot  the  Bi«hop,  and  no  one 
coold  build  either  an  oratory  or  monastery  without  the 
consent  of  the  Bishop  of  the  diatrict  in  which  it  waa  to 
be  erected^  The  Dean  used  to  keep  an  esaet  aeeottnt 
of  every  man's  daily  taak :  this  was  brought  to  the  atew> 
ard  of  the  house,  who  himself  g;ave  a  monthly  account 
to  the  abbot.  The  prior  was  of  cn  a:  ilu  lit  :.  !  of  a  great 
mosaatic  fbundatiooi  but  the  abbey  be  ruled  was  geoer 


rally  aubordioate  to  a  greater  abbeyi  from  whcAce  the 
olBccn  and  mbnka  were  brought }  and  the  revenuea  were 

a  part  of  the  commoo  stock.  In  some  cases-the  subor- 
dinate abbey  over  which  the  prior  presided  paid  an  an- 
nual pension,  as  an  acknowledgment  of  their  subjection ; 
in  other  respects,  however,  they  acted  as  an  indepen- 
dent body.  The  almoner  had  tlic  oversight  of  the  alms, 
which  were  duly  distributed  t  The  Pitancer  distributed 
proviwMiaoo  certain  daya  above  the  common  allowance. 
The  chambarlain  had  the  chief  care  of  the  dormitory. 
The  cellarer  was  to  procure  provisions ;  the  infirma- 
rius*  to<ik  cure  of  the  sick;  ilie  sacrist  of  the  holy  vest- 
nients  and  utensil* ;  the  precentor  or  chanter  dtrccicd  tho 
choir  service. 

The  lands  poeaessed  by  mmiaateriee  were  held  under 
tiie  nme  tenure  aa  all  other  land  {  and,  till  e  compara- 
tively late  period,  the  abbots  themselves  led  their  quota 
of  troops  into  the  field.    In  the  time  of  Charlemagne, 

fourteen  monasicric?  of  the  empire  furnished  their  pro* 
portion  o(  soldiers.  In  983  the  bishop  of  Aiii;<3biirg 
and  the  Abbot  of  Fulde  were  killed  in  the  same  brittle. 
Charlea  Martd  was  mnoaed  by  troopa  ci^teaed  and 
beaded  by  an  Abbot  (rf  FonUnelle. 

Before  concluding  this  article,  wcmay  add  a  few  words 
respecting  nuns.  Their  origin,  institutions,  rules,  and 
piL^iJinL;  :,:}icers,  were  very  similar  to  those  of  tlie 
monks.  Originally  there  was  a  distinction  between  ec* 
cleuastical  and  monastic  virgins.  The  former  were 
common  in  Ihe  church  long  before  the  latter*  They 
were  enrolled  m  the  canon  of  the  ehureh ;  that  ia,  in  the 
catalogue  of  ecclesiastics.  They  lived  privately  in  their 
father's  houses,  where  they  were  maintained,  or,  iit 
case  of  necessity,  by  the  church.  At  first  monastic  vir- 
gins, or  nuns,  like  monks,  might  mix  again  wUh  the 
world,  and  even  marry,  without  censure  or  pwdehniewtt 
but  ia  the  fourth  and  fifth  ceniariea,  the  censures  ofttw 
church  began  to  be  very  aevere  againat  the  marriage  of 
perfect  vir^fins.  Before  a  woman  was  finally  admitted 
to  be  a  turn,  it  was  necessary  lor  her  to  piss  her  novi- 
ciate ;  after  this,  if  she  still  persevered  in  her  determi- 
tiation,  she  took  the  vows,  and  passed  through  the  usual 
ceremonies ;  the  principal  of  which  were  taking  the  veilf 
having  tbeir  hair  cut,  aiid  putting  on  «  ring  and  a  bnoe- 
let.  The  origin  of  tlm  word  nun  h  unknown ;  the  right 
name  is  undoubtedly  derived  from  the  Greek  •••«(,  and 
the  Latin  nonne  ;  but  whence  they  are  derived,  or  what 
i--  ill'.  iL-  f  MsrIi.  U  signification,  has  not  been  ascertain, 
cd.  Hospinian,  in  his  treatise  on  monachism,  says  it 
is  an  Egyptian  word,  signifying  a  virgin ;  but  Jerome  ap> 
plies  it  to  widows  preferring  chaattty,  aa  well  as  vlrgioa. 

Bingham's  Antiqvitiet  i^the  EngikA  Clurd^  book  ii.; 
Mosheim's  Eccletiaatical  Hittory  ;  Sffi/iivtle  Btokti  bf 
C.  Butler;  Giibon'*  Rome,  vol.  vii. 

MONARCHY.    See  Covf.rnme.vt. 

MONASTERY.   See  MoNAonisM. 


MONEY- 


Taa  word  Money  is  defined  by  M-  Divid  Ilumc  fo 
he,  "  the  instrument  which  men  have  agreed  upon 
to  iisciliiate  the  exchange  of  one  commodity  Cur  nw* 
ther." 

In  our  articles  Bank,  Bullion,  CuaRKNcr,  and  Ex- 
•iiAKOB}  the  aubject  of  noney  haa  been  considered  un- 


der several  points  of  view,  and  in  our  articles  Nr:i  ;s  -a. 
TOLociY  and  Political  Economy,  wc  shall  have  occa- 
aion  to  view  the  subject  under  other  aspects. 

In  the  present  article  wc  propose  merely  to  give  an 
account  of  the  mooeya  u«ed  tiy  t1ie>diflbMnt  chilbed  na- 
lienaof  the  gleba. 
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General  Table  of  AIouey$  of  Meount,  containing  titf  Vt:lue  cf  i/ir  Moneys  of  Jcc'Aint  dif^'trc:::  Piacri  (ri/>re4»ed 
inFentemidDecimaU<ff  PtneCf  aecordinglo  the  Matt  J'rUe  both  Gold  and  SUvcr  in  England ;  that  U,  ^3 
irt.  lO^fier  Ox.fvr  Ootd^aud  St.  3d.  /ker  Ot,Jitr  Silver.  From  KelJy's  (Mvertal  CBmbitt  vol.  il.  p.  1«9. 


NuMiaf 


At\Iri''hapelle 

Alicaiil 

\riutcrdAm 


lllMigrilMMir*, 


Antwei^ 


Amguit  ■ 


Barcelona 

Bemow  < 
Befbii 


Hern 

Bologna  • 
ElolMna  - 

Bremen  - 
Canary  Itlcs 


in 


nf»ii»tantjnDplC| 
DeuoMrk 


Flofetice 


Pnnee  • 
VMilefott  • 


Germany  - 


Oenev* 


Kixdollar  current 
Libra  or  peso 

Rixilollar  bunco  (agio  »t  i 

FInr'iii  li;iiK"i> 

I'ljiuu!  I'kiiiish  lianco  • 

Hix  lr)ll.ir  cinTL-nt 

Florin  'j-irruiit 

Pound  I'U  iuish  current 

Puuiiil  Flemish  (nooejr  of 

exchange) 
Florin  (moiiejrof  exchange) 
I'oiinil  Flemiah  current 
Florin  current 
Libra  j:i<lU«W 

Florin  UinH«ff  IMIIfljaf  ex* 

change     •      .  • 
Florin  current 
IJbra  Catalan 

KiXt  lullar,  or  ccuof  Exobange 
Kix<lollar  current  • 
Scudo  of  7  lire 
I'ohikI  banco 
Hixdollar  current 
Rixdullar  in  Fredcricka 
F.cu  of  5  VirTTH     •  - 
Crown  iir.'.'i  balxea  • 

Lira  ciirri-n'.c 

Lira  nil  Mirv  <it' t- \rli:tii;fL- 

Finriii  i^iriiii,  or  ninni'V  of 

Flnnn  ni>.incla  liuifpi,  oT  Cvir- 

U.xUolUi-  current 

xitiillar  in  Cai<sd*or  - 
Ik-al  current  • 
Kixtlollar  current 
KixdollarapecieofllOAIbiiMi 
RixdoHerouTentflrnAlbii. 

»«  - 
I'i*»trc,  or  dollar 
(•111 den.  or  8orin 
Kixilollarapecie  - 
Uixdollnr -MnidUdi  apecie 
llixiloUar  crown  money 
Itixdiill  ir  Oauisli  currency 
Id  ulollar  Holatein  canvncy 
iNiMmtsterliiiy 

Lira 

l)iir;i;,  nr  crown  ciiirc  nt 
•ticiido  >ri>P<i,  i!r>;alii  crowfi 

IFranc  {ntVi  system) 
lRixdoii;4r  i-onvcntion  money 
|{  X  !i  ;i  i-MMii/v,orin»mall 

■11*;  -  • 

U  .v,l[>ll-ir  c-ii  rent  - 
Rixdollarapecie  • 
FInrin  of  the  empire 
RiadoUHrllimtze  - 
Florin  UuntM 
Livre  cntrent 
Florin  -      .  - 
Lira  fuori  banco  • 
Peaza,  or  dollar  of  exchange 
Scudo  dl  cambiu,  or  crown 

of  exchange 
Scndo  d'oro  marche 
Mark  banco  (ut  a  medium) 
Pound  Flemiah  bnnco  • 
Mark  current 


39 

54 
21 
131 
53 
21 
136 

123 
20 
105 

ir 

49 

38 
25 
28 
47 
42 
35 
47 
36 


40 
40 

64 
85 
10 
54 


25 
54 
65 
60 
SS 


20 
14 
27 
43 

67 


42 
35 
10 
11 


25 
37 


3 

sr 

91 

30 

13 
9 

54 

53 
48 
44 

43 
240 

H 

5f> 


OoU. 
d.  lite. 


31 

37 


38 


variable* 
ditto 
ditto 
ditto 
ditto 
ditto 


123 

'20 

m 

17 
46 

31 

25 
26 
47 
43 

36 


87 
64 
18 
70 
75 

R3 
07 
70 

20 
50 


33  26 


95 
80 
36 

12 

72 
21 
37 
27 
78 

10 


Variable 
ditto 
39  68 


42 

35 
10 
10 


90 
75 
62 
89 


33  OB 

25  06 
variable 

39  6S 
3  66 
rarinble 

ditto 

ditto 

uncertain 
9 


9 
9 
37 

31 
37 
50 
25 
31 
31 
16 
4 
7 
45 

36 
85 
18 
136 
14 


54 

70 

8'J 

50 
80 
40 
SO 
50 

1 

6/ 
99 
94 

75 
49 
22 
65 
83 


44 
44 

240 
8 
59 

63 

y 

9 
37 


65 


variable 
ditto 
ditto 
ditto 
ditto 
16  93 


4 

7 
45 

36 
83 


84 

83 
02 

02 
77 


v:>riable 
ditto 
ditto 


Valoe  in 

Oatd. 

NMaai  arnica. 

Waawv  ^  JflMeyib 

d.  4ic. 

Hamburg  - 

I'ouikI  i-'teuiiiih  current 

Ill 

15 

■ 

ditto 

llanorer  - 

Hi.xJoilar,  in  cath  - 

42 

■U  -fj 

Kixdollar,  eottl  value 

39 

J  9  24 

lr<-1:ini| 

I'ound  trisn  ... 

321 

56 

221  56 

Koiiigsberg 

Gulden,  or  Horin  • 

13 

variable 

LegtMm  • 

I'czxa  of  8  reaia  • 

46 

75 

49  16 

Lira  moneia  buona 

8 

lo 

8  55 

Lira  moneta  Ittn(n 

7 

79 

8  19 

Lcipslc 

1 

KixdoUn  eonvention  money 

37 

80 

variable 

Riadoliar  in  XMia  d'^oir  or 

Fredeneka  • 

39  08 

LuCCB 

Lira     .      .      .  • 

r 

40 

7  77 

Scudo  d'eio  • 

55 

50 

58  27 

Scudo  corrente    -  • 

51 

80 

54  39 

Malta 

Scudo,  or  crou  n  • 

21 

32 

23  34 

Milan 

Lira  impvrialc     •  • 

10 

41 

10  53 

Lira  corrente      -  - 

7 

36 

7  44 

Scudo  imperiale  »  • 

60 

90 

61  60 

Scudo  Gonente  • 

43 

32 

48  78 

Mfxlena 

Lira  .... 

3 

82 

Gulden  or  florin  - 

21 

21  28 

^alll■J 

I.ivre  (money  of  Lorfiuiit  ) 

38 

7  26 

XiipIrS 

Ducit  regno 

■iO 

8U 

uncertain 

Navarre 

Hc»i     -       .       -  . 

4 

92 

4  67 

Libra    .       .      .  - 

8 

'■1 

7  79 

Neufcliatel 

Livre  Tournoia  - 

13 

tx> 

13  40 

Livrc  foible 

5 

45 

5  36 

Nov! 

Scudo  d'oro  marche 

85 

49 

83  77 

Parma 

Lira  .... 

2 

45 

2  40 

Peraia 

Toman  of  100  Mamoodts 

287 

60 

Poland 

Gulden  or  Bonii  «  • 

6 

09 

6  S7 

Portugal  - 

Mtlree  ... 

68 

75 

67  34 

Old  crusade 

V 

50 

96  94 

Prague 

(AW  f'ifnm.) 

54 

Rign 

Rixdollur  Alberta  - 

52 

variable 

Kixdollar  currency  (agio  at 

40  per  cent.) 

37 

53 

ditto 

Rone 

Scudo  or  crown  - 

52 

05 

31  63 

Sniilo  di  stumpa  d'oro  ■ 

79 

37 

78  73 

Russia 

IIuIjIl-  - 

.18 

50 

39  35 

St.  Gall  - 

Fli>»ii»,  money  of  cxcbange 

27 

4^ 

variuble 

Florin  current 

33 

rt 

;  ditto 

St.  Remo  - 

Li  1  I.I            •               -               -  . 

8 

40 

a  <jo 

Sardinia  - 

Lira  .... 

18 

31 

18  82 

Sicily 

Ounce  -       -       -  - 

123 

54 

124  80 

Sc:  11 1  1 : 1  (jT  CI'ijU'  11     -  • 

49 

02 

49  92 

Spain 

4 

93 

4  57 

lieal  ol  new  plute 

5 

24 

.»  no 

Kcat  01  iluxicaii  plate  • 

O 

6  07 

Heal  veuon  ... 

3 

62 

2  43 

uoiiaf  Ol  oni  plate  of  di  ex* 

cbange  ... 

39 

4^ 

lUh  am 

Stratsund  - 

Citdollfr  of  account  • 

38 

35 

Taiiabie 

Pomeranian  guklen  . 

1* 

ta 

It 

«... 
dicto 

StraatMUg  • 

Livrc  and  franc  (SiecfWnicr.) 

08 

18  76 

Florin  .... 

19 

Sweden  - 

Kixdollar  ... 

55 

41 

50  4j 

Switseiiand 

Franc  (new  natemj 

33 

14 

Trieate  - 

Flonnj  .VuatrUn  euneaejr 

35 

20 

25  03 

Lii%  Trieeteeutrency  • 

4 

76 

4  73 

Limdlpiaasa 

4 

65 

4  63 

Turin 

Lira  .... 

11 

28 

11  23 

Valencia  - 

Libra  -       -      -  . 

39 

45 

36  59 

Venice 

I.ir.i  pitc'jla  (in  lliij  i)ld  coins] 

5 

07 

variable 

l.irj  i>i<:colii  (ill  "Jif  CUIUS  in- 

troduced by  tiic  Auatnana] 

4 

25 

ditto 

Vienna 

Florin  .... 

25 

20 

25  05 

Zanto 

Real  .... 

4 

06 

variable 

Zttikll 

Fl'irin,  money  of  exchange 

25 

85 

ditto 

Florin  current 

23 

Su 

ditto 

•  In  the  pUcce  marked  voriabU,  the  price  of  the  coioa  lanotliied;  ud,  Ihcielbte.  ti>e  intrinsic  value  in  gold  of  the  moneys  of 
account  cannot  be  aacertained  for  any  length  of  time.  ...         ....^       .       .  ... 

t  wher«  the coiMiwia are  marked  with* dM^  it  i4t»fctundenloodtlMflm  cou^in  tile aMtal oc  ^  «oliiiiiii  ttywludi 
;be  oKMwja  of  neeanat  van  be  computed. 
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'€^tk*  Slate  ^tf  <""i  Imagtmry  Maitef  <Jkr 

World. 

f  Tb'M  mark  it  prefixed  to  the  Inagioaiy  Money,  or  Money 
of  Account. 

AU  Fractions  in  the  FaW  English  are  parts  of  %  Penny. 

ABYSSINIA.  Se«  tbe  article  AaxsuaiA  in  toL  i. 
af  thlt  work* 

ALEPPO,  MejcMdnUmt 


9\  Atpert  S 
S4  Syainos 


«  8f  aiiM. 
A  Piastre. 


ALTONA.   See  HAMBirmo. 
AMERICAN  UnnD  States. 


10  MUls 

10  Cents 

10  Dimes 
10  D^»ll:irs 


I  Cent 
1  Dime 
1  Dollar 
1  Eagle 


O  0  Oi 

0  O  5rt 

0  4  3| 

2  3  8^ 


Almoiit  all  the  coins  of  Europe  are  current  in  the 
United  States ;  but  the  most  common  ones  are  Spanish 
dollars,  and  hence  all  other  moneya  have  been  referred 
to  thero. 

Accounts  era  atUI  kept  in  pounds,  shillines,  and  pence 
currency,  which  varies  greatly  in  the  dif^rent  States. 
Ttie  ilolhr  in  the  currency  of  New  York  and  Carolina  is 
valued  at  8s.  j  in  New  England  and  Virginia,  6s. }  in 
South  C«rolin»  and  Geor^bi  4«.  6d. 

ARABIA.  MeMu,MtetM,MMkg,tre. 


A  Carrot 

•  . 

0 

0 

5|  Carrete 

a  Caveer  . 

0 

0 

rCarrett  • 

a  Comaabaa 

0 

0 

80  Carrete  . 

a  Larin 

0 

0 

IS  Comasheea 

an  Abyss  . 

0 

1 

60  Comashees  . 

fa  Piastre 

0 

't 

80  Cavecrs 

a  Dollar 

0 

4 

6 

100  Comashoea  . 

a  Sequin 

0 

7 

6 

80  Larir^s 

ta  Toniond  . 

9 

7 

« 

Sec  the  article  Aradia. 

At  Bassora  accounts  are  kept  tbaa-» 

10  Floose  or  Flouches    a  Danim      0   0  0-^ 

in  Danims  .  a  Mamoodi   0    0  5} 

100  Manioodis      .  a  Toman      3    S  10 

Tito  imaginary  Toman  and  Mamoodi  are  only  three* 
iburths  of  the  value  of  the  real  ones. 

At  Mocha  acconma  are  kept  in  Piastres  of  80  Cavaara 
current.  Payments  are  made  io  Speinah  Dollara,  100 
of  vbich  pass  for  IS 4  Piastres ;  so  that  the  Plaatre  la 
WOfftb  3a.  8}d.  sterling. 


AUSTRIA.    Vienna f  Augtburg,  (ffe. 


A  Fening 

3  I-  eningm  . 

4  Fenlngs  . 
HFcoliiga  . 


a  Dreyer 
a  Cniitaar 
aOfoah  . 


0 
0 
0 
0 


0 
0 
0 
0 


OH 


4  Cruitzers 
20  Cruitzers 
15  Bataen  . 
90  Crnltsen 
30  Bataen 
to  Bataen  . 


AU8TRIA«CI»«ilittted. 


a  Balzen 
a  Kopfstuck 
a  Gould  or  Florin 
fa  Rbedoilar 
a  Specie  Dollar 
a  Ducat  . 


VahteEnflM. 

2  4 

3  6 

4  8 

9  4 


0 
0 
0 
0 

0 

0 


In  a  recent  work,  {ji  Manual  qf  Foreign  Jixchangetf 
:.)  the  Ducat  ia  ^ued  at  St.  4d.  and  (be  reat  in  pra« 


&c 

portion. 


BARBARY.  JUgiartt  Tuait,  Vrtfiolttitt. 


An  Asper 

3  Aspera 

10  Aspers 
2  Rials 

4  Doubles 
S4  Mcdios 
^0  Medina 

180  Aspera 
IS  Ooubka 


• 

aMedln  . 

a  Rial  old  Plate 

a  Double  Real 

i       a  Dollar  . 

■       a  Silver  Seqtun 

.       a  Dollar  .  . 

a  Zequin  . 

alHstole  . 

ALGIERS. 


Accounts  are  now  kept  here  in  Saimes  or  Donblea  of 
SO  Aspers,* and  in  Patacaa  Cbicaa  of  S  Tanuna  or  338 
Aapers. 

3  Patacas  CIdcaa        =         a  Piastre. 

8}  Patacas  Chlcas  a  Sultanim. 

3   CarObes  —         a  Temtai. 

A  Paiaca  Chica  is  worth  1  lid.  Sterling. 

At  Tr^oU  accounts  are  now  kept  in  Piastres  of  13 
Grimellini,  or  SS  Aqioira.  Tbe  Pintre  ia  worth  is.  3d. 

Sterling. 

At  TiuRii  in  Piastrea  of  S9  Aufim  \  IS  BvriHM  l»abg 
^  I  Asper. 

BAVARIA.  JftmM,  JbrtMottf&'c. 
WMte  Mmeff. 


3  Hellars 

4  Fennige 

2  Kreutzers 
3i  Kreutzers 

3  Kreutaera 

4  Kreutaera 
60  Kreutzers 

1  i  Rixflorin 
3  Rixflorins 
34  Rixflorins 
74  Rixflorins 
II  RUflorins 


I  Fcnnigc  0 

1  Krcutzer  0 

1  Albus  0 

I  Land  Muntzo  0 

I  Kayaer  {reach  0 

1  Batxo  o 
1  Risflorin  or  Gulden  O 

1  Rixdoltar 
1  Specie  Dollar 
1  Ducat 

1  Maximil.  d'Or 
1  Candio  d'Or 


0 

0 

0 

o 
o 


0  oi^ 

«  OA 

6 
4 

13  10 
19  3 


3  Regeuslnirgers 

4  Grose  hen 
8  Schillings 

41  Schillings 


1  Grosehen 

\  Srhillitjfj 
1  i'tund  tening 

I  Pfond 


The  florin,  white  maoigft  ia  J  aeUJ]]og»i  or  36  groa- 

cben,  black  money. 
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MONET. 


BOH£M  I  A.   Frague,  BrctUUf  Pmbur^^  i^c . 


A  Feniog 

2  F'eiungs 

3  Frniog« 

4  Trningt 

5  Cruitscra 
60  Cniitker» 
90  fruit'/ers 

3  Goulds 

4  ChNildi 


a  Drejer  ,  . 
a  Grosch  .  . 
a  Cruitzer    .  , 

•  White  Grosch  . 
ft  Gould  or  Florin 

fa  Rixdollar  . 
a  Specie  Dollar  . 

•  Oncat 

...'V  ('^  .l/T^:-,  ;  /  ,f  Foreign  Exchange  A 

the  Diuat  j»  valued  at  8s.  4d.  aud  the  rest  in  proportion. 
uinAmtiM.  '  '  ' 

BRABANT.  See  Fuu<dsm, 
BRAZIL.  See  PosTVOAL. 
CANADA.  ITMda,  Cayenne,  ilfc. 

f  A  Denier 

.    ta  Sol 
•   t«  Utic 


13  Uciucri 
20  Stris 

2  Livres 

3  Livree 
Livni 

9  tdvres 

6  Livrcs 

7  Livrcs 

8  Livres 

9  LiTrM 

10  Lime 


Thevelae  of  the  C  urrency  alters 
according  to  the  quantity  of 
Gold  and  Silrer  Coil*  tm- 
ported* 


CAPB  OP  GOOD  HOPE.   See  Hollamd. 


CHINA. 

A  CnxaorCoah 
10  Caxa 

10  Candamne  . 
3s  Candareens  . 
9  Rupees 

70  Candareens  . 

7  Maces 

3  Rupees 
10  Maces 


Pekin,  Canton,  ts'c. 


«  CandavMn 
•  Maoe 

a  Rupee 
a  Dollar 
a  RiKdolUr 
an  Ecu 
a  Crown 

fa  Tale  or  Ljraog 


See  the  itdcle  Cviiia. 


o 

0 
0 

0 
0 
0 
0 
Q 
0 


OA 

8 

6 
6 

H 

0 

o 
s 


COLOGNE. 

ADiite 
3  Datea 

3  Cruitzers 
8  Duies 

3  Stivers 

4  BlaRerU 
40  Stivera 

a  Guildera 
4  Qnilden 

DENMARK. 

A  SUlUng 
4  Pftnings 


Mentz,  Triert,  Liege y  Muntler,  JPtdef 


BENafARK^OnitoMl. 


16  Skillings 
30  Skillings 
34  SkUlinga 
4  Marca 

6  Marcs 
13  ^^arcs 


ta  Muft 
a  Rismare 

a  Rixort 
a  Crown 
a  Rixdollar 

a  Ducat 


0 
0 

0 
0 
0 

0 


9 

o 
« 

o 


a  Cruitzer 
an  Albus       ,  , 
a  Stiver        .  , 
a  Blafiert  or  Pla^ 
a  Copstuck  . 
a  Guilder  . 
a  Hard  Dollar.  . 
a  Ducat 


0 
0 

0 
0 
0 
0 

o 

0 

0 


0 
0 
0 
0 
0 
0 
3 
4 
9 


Hi 

4 

8 
4 


Cofitnhagen,  Sounds  Bergen,  Drw 


a  Witteo 


%  Wittena  or  %  Fftkca  •  SUUfinf 


0 

o 

0 


0  o,v 

0 

0  8^ 


In  Ilolniein  and  Sietmg  accounts  are  kept  in  Rizdol- 
lars  of  48  Skillings,  or  Marcs  of  6  Shillnigt. 
^  At  EUtiuw,  ID  RixdoUars  of  4  Orta,  or  »«  Skillioga 

Ai  a^tlanjat  Drontheim,Larwgen,  Sec.  accounts  are 
kept  inRlxdoliars  of  4  Oris,  or  96  Skillings  Danish. 


DUNKIRK..    St.  Omen,  St.  Qitintin,tfe. 


A  Denier 
12  Dcnlcrs 
15  Deniers 
15  Sols 
ao  Sola 
S  Livres 
24  Livrea 
Livrea 
a^  lima 


A  Pice 
4  Picea 
6  Picea 

15  Picaa 
10  Anaa 

16  Anas 
Rupees 
Rut 


9 
3 

56  Aoaa 


4  Reas 

6  Reas 

4  Keas 

8  Reas 
95  Reaa 
16  Picea 
20  Pices 
240  Reas 

4  Quarters 
U  Quarters 

5  Rupeea 
60  Quarters 


tA  Rea 
9  Reas 

3  Bazaracos 

30  Reas 

4  Viiitins 

3  Larces 
43  VintlQB 

4  Tangus 
8  Tangus 


.  a  Sol 

.  t>  Patsrd 

.  t»  Plette 

.  +a  LIvre  Tournois 

an  jLcu  of  Ex. 

.  a  Louis  d'Or 

•  a  Guinea  . 

•  a  Moeda 

EAST  INDIES. 


a  Fanam 
a  Vis 


0 
0 

0 
0 
0 
0 

I 
1 
I 


0 

o 

0 
0 
0 
3 
0 

1 
r 


0 
0 

0 
0 
0 
0 
0 
0 

o 


a  Piano 

a  Rupee 
a  French  Ecu 
an  English  Crown 
a  Pagoda 


an  Urdee  .  .  o 
■  Doreca  o 
aOoiMaaef  .  o 
a  Poddea  or  Double  Pice  o 
an  Ana  .      .  o 

a  I..aree  .  .  q 
a  Quarter  .  .  q 
a  Xeraphim  «  ,  o 
a  Rupee  .  .  q 
a  Pagoda  ,  0 
a  Paunebea  .  o  , , 

aGoldRiipcB«rMobarl  is 


0 

0 
0 

0 

1 

3 
5 
6 
« 


Of 

7i 
10 

6 
O 
O 
O 


OA 

H 

6 
0 
O 
» 


0 

o 

0 
0 

o 

0 
0 

1 

3 

8 
II 


J* 

0 
0 


a  Baearaco 
a  Peeks 
a  Vinlin 
a  Laree 
a  Xeraphim 
a  Tangu 
a  Paru 

a  Gold  Rupee 


0  0  0^^ 


0 
0 
0 
0 

I 

4 

0  18  (1 

1  \5  t 
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1A8T  INDIES—CnirtiMrf. 


EMQLAMO  AND  SCOTLAND. 


A  Peck> 
9  Pcckai 

4  Pices 

5  Picc» 

10  Piccs 
4  Anas 
14  Anas 


ACMb 

5  CMh 

3  Viz 

6  Pices 
8  I'lces 

10  Fanams 
36  Fanaros 

4  PagodM 


4   a.  d. 


■  Ptee 
a  Fanam 

»  Vis 
an  Aim 
a  Rupee 
a  Pagoda 
•  Gold  Rupee 

a  Pice 
a  Pical 

a  Fanam 
a  Rupee 
a  Pa^^oda 


0 
O 

0 
0 


O  0 

0  a  6' 

0  8  9 

1  IS  0 


0 
0 

o 

0 

0 
0 
0 


0 
0 

o 

0 

o 

3 
8 


aOoldRupeeorMoburl  15 


I 

•A 

0 
0 


At  .injcngo,  ibey  use  Fanatns,  Pice,  and  Budrpro  ij.s. 

4  Budgeruoks  ~  a  Pice  ;  I  2  Pice  or  1 5  Via  ~  a  FaJiaiii. 
At  CaWcwr,  they  use  Gallce  Fananis  of  I*  Vfaior  T4W} 

5  Panama  being  reckooed  1  Kui>ce. 

At  Camba^t  acctnuit*  arc  kept  io  Ropeisof  4t  Pienii 
A  Rupee  is  worth  about  2a.Slerliog. 

At  Ceylon,  Java,  Alatacea,  Molucca  JUaadt,  PaUm* 
tang,  accuunis  arc  kcpi  iii  Rixdollars  of  4$  Sdfvn  2ll> 
dian.    A  RixdoUar  =r  3s.  4d.  Sterling. 

At  Tranguebary  in  RiXdollUS«f  1>  Fmait|  ud  |n 
Rupees  of  8  Panama. 

A(  Pondicherrifi  in  Pagmln  of  94  Pimm.  1  Ftumi 
=  60  Cash 

At  Serin^-a/iatam,  in  Cuitcry  Pagodas,  aod  Puwnil. 
10  Fatiams  —  1  Pagoda. 

At  iia/n,  in  CaiUfs—  20  Talcs;  1  TaJe  —  i  I^leciils, 
or  16  Miams,  or  32  Foujvi<5, 

At  Batavia  accouois  are  kept  in  Pta»irea  or  Rixdol* 
hrst  «f  <0  fight  Siivtn  cicb,  or  41  real  Datcb  Stiven. 

EGYPT.    Old  and  Mw  Cairo,  Afttaniria,  Sayde,  Vc, 


An  Atper 

3  Aspen 
94  Medini 
80  Aspers 
30  Mcdinl 
96  Aspers 
33  Medini 
60  Aspers 
70  Medimi 


a  Mcdino  . 
■n  Italian  Duett 

fa  Piastre 
a  Dollar 
an  Ecu  « 
a  Crown 
»  Soltanin 
ft  Parfa  Dollar 


0 
0 
0 

0 
0 
0 

0 


0  10 
0  10 


0 
6 

O 
0 

0 

« 


At  iiexmtdtki,  acaMnHi  an 

9  Forli 

6  Apcra 
8  Barbi 
ID  Mur  jiii 
30  Medini 
107  Mcdioi 
ISO  Medini 
144  Medini 
Medini 


•bAaper 

a  Mcdino 
a  Mcdino 
a  Ducaiello 
a  Griscio  or  Abttijuelp 
a  Zenzerli 
a  Zumabob 
aSe^iUa 
»P(irw 


A  Farthing 
9  Fartbbgi 
9  Halipenee 

4  Pence 
6  Pence 

12  I'tncc 

5  Shillings 
20  Slulliiiga 
SI  SbiUioga 


a  Hal^BBf  . 
a  Pennf 

a  Hrnat 
a  H  i  If  Shilling 
a  Sii;iling  . 
a  Crown  . 

fa  Pound  SterUns 
a  Guinm  • 


(J 
0 
0 
0 
0 

o 

0 

I 
1 


d. 

?* 

4 

6 

0 
O 
0 
0 


E MBDEN.   BMt  FHe»!a r.  / 

30  Wittena  a  Scliaaf 

10  Sehaafo  —  a  Gulden 

10  Wittena  =S  •  Stiver 

54  Stivera  =  •  WzdoIIar 

The  rixdoUar  current  is  also  subdiridcd  into  3  marcs, 
9  ahiliinga,  U  flinderkes>  37  acbaafa,  79  g^cooHM,  108 
§uta,  and  916  oertgena. 


FLANDERS  AND  bRABANT. 


t2  Mites 
4  Peoiogt 

8  Peainga 

9  Grocea 
3|  Stivera 

6  Petards 

7  Patards 
40  Grotes 
48  Stivera 
61^  StiTera 

137|  SUvera 
6  Fiorina 

JV.  B. 
inlo  ISparU 


n  Pamng  • 

0 

0 

OtI 

• 

an  Ort 

0 

0 

« 

ta  Grotc 

0 

0 

OA 

• 

a  Patard  or  Siirer  . 

0 

0 

a  New  naqaette  . 

0 

0 

fa  Scalin 

0 

0 

a  Scalin  . 

0 

0 

ta  Florin         .  , 

0 

1 

6 

• 

a  Rixdollar  , 

0 

3 

7 

• 

a  Ducattcoa  . 

0 

5 

S 

• 

a  Docat 

0 

9 

0 

• 

ta  Pound  Flem. 

• 

9 

0 

The  PaUrds  have  Ibra  leof 
arte  or  Denlen. 


anebeen  difldei 


FRANCE. 

ParU,  Lyotu,  Mar»iiU€»t  ^e.  Bmrdtuux,  Bayonne,  isTc. 

A  Denier       .         .  .  •  0   0  oj^ 

3  Deniers        .     a  Liard  .  .0    0  0^ 

a  Liarda         .     a  DardoM     .  .0   0  0} 

13  Denier*       .    aSol  .  .   0  O  <U 

80  Sola  .  U  Lim  Toamon  ,  O  0  10 

60  Sola  .    anEcnefEs.  .090 

6  Livres         .     an  Ecu         .  .050 

10  Livrea         .    fa  Pistole        .  ,084 

34  line*       .   altouladfOr  .  ,  I  o  o 


In  the  new  Freoeh  ajraieniaeeoimta  we  lieptiD  Ff«ii«% 

Sic.  thus : 

I  Centime 
i  Fraoc 
81  Old  Lirrea 
I 


10  Decimes 
100  Centimea 
80  Franca 
90  Pcasea 


0  0  04« 
0  0  10 


0  l«  • 


FRANCONIA.    Fnmk/oth  •Ma-emberg^  Dettingen, 

A  Fening  ......00  QjL 

4FcningB        .      8  CrditMr       «      0   0  0^ 

SCruitaen         aaAlbiM  •  o  •  0} 
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MON£Y. 


FRANCONIA.  Ctatbiued, 


3  Cruitzers 

4  Cruitzert 
15  Cruiuera 

9  Baizen 
SO  Crttiti«n 
90  Cniitsen 
2  Florins 
4  t'luriiiii 


a  Kayser  Giosb 
a  Hjtze 

an  On  Gould  . 
a  Kopfsluck 
a  Gould  or  Fhirin 
ta  RisdoNM> 

a  Specie  Dollar 
a  Ducat 


0 


0 
0 
0 
0 
0 
0 

o 


o 

0 
0 

0 

s 

9 

4 

9 


7 

H 

4 

6 

8 
4 


Altvna^  Lubec,  Bremen^  Lfc. 


HAMBURG. 

A  Prennl^ 
3  Pfennige  . 
3  Dreyling 

5  Zechslhig  • 

15  Pfeunigtt  . 

16  Schillings  . 
16  Schillings  Banco 

3  Marcs  . 

3  Marcs  . 

6  Marcs  current 
IS  Marcs  carmt 
ItGrotM  . 
90  SchUlingt  . 

N.  U.  The  only  gohi  coins  at  Ilamburcj  arc  ducait,  of 
the  value  of  7  marks  S  schillings,  and  double  ducatt,  value 
13  marks.  The  Fortugateie,  value  10  ducatti  ara 
medals  than  coins,  and  are  used  as  presents. 


»          .          •  • 

0 

0 

a  Dreyling 

0 

0 

ta  Zeciisling 

0 

0 

a  Pfennige 

0 

0 

OA 

a  Schilling  Lub. 

0 

0 

i* 

fa  Marc  current 

0 

1 

a  Marc  banco  . 

0 

1 

6 

a  Dollar  of  Exch. 

0 

3 

0 

a  RlxdoUar 

0 

4 

6 

a  Ducat  current 

0 

8 

0 

a  Pistole  . 

0 

16 

9 

a  ScbilU^K  Flem. 

0 

0 

6i 

*  Potuid  Flem. . 

0 

II 

3 

of  trade  several  judicious  regulations  bavo  been  adopted.' 

The  silver  coins  are  the  Jlorin,  which  ia  of  the  ttHtO  in- 

irirrsic  valuers  the  ancient  Dutch  florin.  Thit  Aorin  is 
subdivided  decimally  into  centt^  thus— • 

1  Florin      ...      100  Centa 

Piece  of  J  a  Florin       .         50  do. 

Ditto  oi  i  a  Florin      .        25  do. 

Ditto  of -jlf  a  Fiutin      .         10  do. 

Ditto  of     *  Florin     .  5  do. 

The  copper  coins  are  eentt,  or  lOOdth  parts  of  a  florio> 
and  half  ccntH,  or  SOOdili  parts  of  u  florin. 
The  gold  coins  arc  pieces  of  10  tioriu^. 

HOLSTEIN.    See  Denmark. 
HUNGARY.  Sm  tbe  srtidc  Hohoakt. 

IRELAND. 


HANOVER. 


t  A  Pfeanigo  . 
S  Pfemuges 

S  Pfamigea  . 

13  Pfenniees 

8  Good  Groschen 

16  Groschen  , 

34  Groschen  . 

33  Groschen  . 

4  Guldens 


a  Draper  . 

a  Marm  Gnsch 

a  Good  Grosch 
a  Half  Gulden  . 
a  Gulden  or  Florin 
ta  RixdoUar  . 
a  Specie  Dollar 
a  Ducat  . 


0 
0 
0 

0 
0 
0 

0 
0 

0 


ir 


At  Bremen  accounts  are  now  kept  in  Thalera  or  Kix* 
Mliri  of  7S  Grat«8{  and  S  Swares  s:  •  Ofotoi. 


HOLLAND. 

t  A  Penbg 

5  Peningi 

8  PeniDgcai 

9  Groots 

8  Stivers  . 
3J  Slivers  . 

5  J  S'.  1  ■>  . 

6  Slivers  . 
30  Stivers  . 

8  Stivers  . 
50  Stivars  . 

€0  Stiver*  . 

106  Stivers 


•     .     .  • 
a  Dmyt  . 
fa  Gfoot  • 
a  Stiver  . 

a  nubheltle 
a  Stoolcr  . 
a  Scsthalf  , 
a  Scalin 

a  Guilder  or  Florin 
a  Schillbg  Flem. 


0 

0 

0^ 

0 

0 

0 

0 

OH 

0 

0 

0 

0 

O  1 

0 

0 

H 

0 

0 

Si 

0 

0 

0 

1 

9 

0 

0 

0 

4 

0 

5 

3 

0 

4 

0 

10 

« 

a  Rtxdoltar 

a  I>:;rilrk  r 

ii   Dt4l-dt       .  . 

6GiiiUicrsorFl0llillsta  Pound  Flem.  . 
14  Florins  .      .      a  Siandpenoiogi  or 

Ryder  .      .      1  4  10 

N.  B.  The  decimal  system  of  monies  is  in  force  in  the 
Netherlands  bj  the  present  taws ;  bat  for  tbe  convenicDce 


r.j' 

£ 

.d 

A  Farthing 

0 

0 

OA 

2  Farthings 

a 

Halfjictiny 

0 

0 

2  Halfperce 

.  t» 

Penny  . 

0 

0 

6|  Pence 

a 

Half  Shilling 

0 

0 

19  Pence 

.  ts 

Shilling  Irish 

0 

0 

"A 

13  Pence 

a 

Shillinjj 

0 

I 

0 

65  Pence 

a 

Crown  . 

0 

s 

0 

30  Shillings 

ta 

Pound  Irish  . 

0 

18 

54 

33}  ShUling* 

a 

Guinea  .  . 

1 

1 

0 

ITALY.  Genoa. 


13  Densri  . 

a  Soldo 

0  0 

30  Soldi  . 

a  Lire 

0  0 

36  Soldi  . 

,        a  Georgino 

0  0 

115  Soldi  . 

.       a  Pczzji  uf  Exch. 

0  4 

0 

8  Lire 

*       a  Silver  Crown 

0  5 

8 

94  Lire 

a  Gold  Pistole  . 

0  1ft 

« 

98lJre  . 

a  Gold  Gcnoviae 

3  9 

8 

3  Denari 

12  Denari 

13  Soldi 
90  8ol^ 

6  Lire 
24  Lire 
8  Pisioiea 


Piedmont  and  Savoy, 

a  Quattrino 
.      a  Soldo 

a  Florin  of  Ex. 
a  Lire 

a  Sf  udo  or  Crown 
a  Dop^ia  or  Pistole 


S  Denari  •  • 

19  Densri  . 

20  Centimes 
2^  Soldi 

3U  Soldi  . 
115  Soldi  . 
1 17  Soldi  . 
106  Siddiof  Es.  . 
150  Soldi  current 
8  Lire  12  Soldi 

1 5  Lire  4  Soldi  . 

98  Lire  3  Soldi  . 


3  Denari 
13  Denari 

20  Soldi 
5  Soldi 


aCarliDO  . 

Milan,  is'c. 

•  Quattrino  . 
a  Soldo 

a  Soldo 
a  Pjrpajolc 
a  Livrc 

a  Scudo  current 
a  Scudo  of  Ex. 

•  PhUlip  . 
aPhnifp  . 
a  D  not  toon 
a  Sequin  . 
ft  Pistole  * 


a  Cagliarese 
a  Soldo 
a  Lire  . 
a  Real 


0 
O 

0 
0 
0 
0 
0 
0 

o 

0 
0 
0 


0 
0 
0 
0 


0 
0 
0 
0 
5 
3 
18 


0 
O 

0 

o 
o 

3 
8 
4 

4 

5 
9 
18 


H 

Oi 

7 

Hi 

9 
O 
O 


H 

H 
ti 
>l 
H 

8* 

44 

6 

9 


6 

♦J  - 
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ITALY^Cmtinued. 


JAPAK— CMliMiretf, 


Value  EngM 

JB 

u» 

91  Lire  . 

■ 

«  ocuuo  or  ^rown 

n 

3 

94 

« 

U 

f 
I 

%5  Life 

n  ^ariino  .  . 

I 

orn  onr/  Florence. 

4  Dcnari 

u  Qudttrino  • 

0 

0 

oi 

12  Den&ri 

a  Soldo     .  . 

0 

0 

S  Quattrint 

a  Crazie   .  i 

0 

0 

8  Crazie 

a  Paolo     <  • 

0 

0 

Si 

3  Paoli  or  3  Lire 

«  TsaMDe 

0 

1 

4i 

60  Quattrini 

a  Lire 

0 

0 

8 

30  Soldi 

a  Lire 

0 

0 

8 

6  Lire  . 

a  Piastre  of  £x. 

0 

4 

0 

7  Lire 

a  Scudo  current 

0 

4 

9 

133i  Soldi  . 

aFranceacoDe  . 

0 

4 

« 

99  Lin 

a  Deppia  or  Pistole  0  is 

6 

5  Quatiiini 
7i  bajochi 
10  Dajochi 
«0  Qiiauriiu 

S  Paoli 

10  PaoH  or  GiuV 
15iP.ioli  . 
16  Pyuli 
12  Oenari  . 

30  Soldi  . 

31  i  Paoli  • 
3ii  Paoli  . 


3  Quattrini 
10  Graina  « 
90  Gruna  • 

5  Tari 
4S  Carlinl  . 


•  PicIiUi  < 

SPichiK 
10  Grains  . 
30  Grains  . 

6  Tari 
IS  Tari 
60  Carlinl  , 

sOunoea 


6  Quattrini 
10  Bajocchi 

30  Bajocchi 
6  Jvlim 

83  Bajocr.hi 
100  li jjocchi 
105  B;ijocchi 

31  Juuos  . 


a  Bajoclu 
a  Carlino 
a  Paolo 
a  Paolo 
a  TestBoe 
a  Scudo  current 
a  Scudo  btamped 
a  Gold  Ducat  . 
a  Soldo  .  , 
a  Scudo  staoipod 
a  Sequin 


0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 


a  Dopida  or  Katole  O 
Millet. 

a  Grain    .  . 
a  Carlioo  •  * 
a  Taro  . 
a  Dttcat  . 
a  Piatole  Speda 
a  Specie  Dollar 


Sicily  and  Malta. 

a  Grain  • 
a  Ponti 

a  Carlino  . 

a  Taro 

a  I'loi  in  of  Ex. 
a  Ducat  of  Ex. 
an  Ounce 
aFtstole  . 

a  Bajocchi 
a  Jttuo 
aUra 
a  Teatone 

a  Crow  n  of  Ex. 
a  CiQWij 
a  Ducattooa 
a  Pistole 


JAPAN.  Jtdd», 


A  Pfd 

30  Pitis 
10  Maces  . 
Vol..  XIU. 


a  Mace  or  Mai 
a  Ciodoriae 
Pakt  U. 


0 
0 
0 
0 

1 

4 

6 

r 

0 
6 
9 

U 


0 
0 

0 
0 
0 
0 

0  8 
0  16 


0  0 

0  0 


o 
0 

0 

0 
0 


0  15 


H 

6 

4 

3 
6 


I  8 
3  4 
4 
8 


Of 
6 

0 

6 

0 
3 
6 


0   0  Of 

0  0  4 
0    3  4 


15  Maces  . 
20  Maces  • 

30  Macaa  . 

IS  Otnees  Silver 
9  OuBcea  Gold 
9  Japanese 

31  Ounces  Gold 


aii  (J u:ice  Silver 
a  Talc  or  Tayel 
an  ingot  .  . 
an  OoBoeOold 
a  JaponeM 
a  Doable  . 
fa  Cattce  . 


o 

0 
0 
3 
« 


19  19 

66  3 


d. 
\Q\ 

8 

8| 
0 
0 
0 

o 


The  Ootcb  ara  aaid  to  reclioD  the  Tale  at  3^  Fiorina, 
wMeh  la  Doarly  Ca.  9»d  Sterlings  teUcli  it  eonaldcimblf 
diH^rent  fram  liw  valuo  in  the  precadiOK  Table. 


LAPLAND.  See  Swinsv. 


LISLE. 

A  Denier  . 
12  Dcniera 
IS  Daoiara 
IS  Patarda 

20  Sols 
30  Patards 

60  Sols 

I0|  Lifraa 
94  Lima  . 

LIVONIA. 

A  Blacken 
6  Blackens 
9  Blackena 
9GroBtiea 
8  GnMboB 
oO  nroihen 
9u  Groshen 
1(» 


GiM^f^*  ref«neinwe«, 


a  Sol 

aPatard  . 

ta  Pi««e  . 

i  IJvre  Tournots 
fa  I'lorm 
an  Ecu  of  Ex. 
a  Ducat  . 
a  Leoia  d'Or 


Xgih  Kevett  JVbnWf  JUkwi 

0  0 

a  Grosh  .  ,  0 
a  VordingorPerdiog  0 
a  Wbiiea .  0 
a  Marc  o 

n  Florin  , 


ta  RixUollar 
an  Alberta  Dollar 

At  JVorva  accounts  are  now  kept  io  Rnbtea  of  10  Grik 
ven,  or  100  Copecs. 

At  /?«vr/ accounts  are  now  kept  as  at  St.  Pctcrsbur;», 
though  sometimes  in  Rixdollars  of  80  Copecs,  or  03 
Witteoa. 

MALTA.    See  Sioilt. 

MAJORCA,  MIXORCA. 
Accounts  are  kept  iu  pesos  of  20  soldosi  or  344dene- 
ros;  in  Majorca  ofwi  io  peaoa  of  8  realitor  97  marao 
Tedis  of  plate, 

MEXICO. 

Accounts  are  kept  in  Meilco  in  PewM)  or  Dollars  of 
8  Baaia,  aubdiTidad  into  18  parts,  and  into  34  Marnvcdis 
de  Plata  Kexleama.  The  Quarters  are  called  Pecctas 
Mi  xicunos.  A  Doubloon  of  8  Eaeudoa  of  gold  ia  worth 

15  Pesos. 


MOROCCO. 

A  Fluce  . 

2i  Fluces  . 
4  Blanquils 
7  Blanquils 

14  Blanqulla 
9  Quartos 

98  Blanquils 

54  Biunquils 
100  Blanquils 


Taa- 


gkft  Ve. 

a  BlanC|UiI 

0 

0 

0^ 

0 

0 

3 

an  Ounce 

0 

0 

8 

an  Octavo 

0 

1 

2 

a  Quarto  . 

0 

9 

4 

a  Medio  • 

0 

4 

8 

a  Dollar  . 

0 

4 

6 

a  X(  <|uln  . 

0 

9 

0 

a  Pistole  . 

0 

16 

9 

4U 
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MONfiT. 


MOBOCCO— CbMlMMA 

The  foHowiDg  MM  of  tiM  noBfmof  MomooiiflMire 

modern  i 

Value  EiigUttt. 

d 

20  Fluces  (copper)  .  I  Blanquillo  (silTcr)  o   o  2J 
lOFluccB  (siUer)    .  I  Ducado  (g^old)       0    8  8 

The  Mikal,  says  Mr.  Jackson,  called  by  Europeans 
(til cat,  is  worth  dghfe-tentbs  of  •  Meiiciiii  doUiry  or 
3i.  8<k  Sterling. 


MUSCOVY 
NORWAY. 

NOVA  SCOTIA. 

tA  Penny 
12  Pence 
aoShUUi^ 

9  PonMb 

3  Pounds 

4  Pounds 

5  Pounds 

6  Pounds 

7  Pounds 

8  Poundi 
D  Pound* 

10 


Sec  RtssrA. 

See  Denmahk. 

Virginia^  AVw  England,  is'c. 

0    0  1 

ta  Shilling  .  0  10 
ti  Pound  .      .      10  0 


The  value  of  t^c  currency  alters 
according  u  'i  c  plenty  or 
scarcity  of  (■  ;  1  .,inJ  Silver 
Cdoa  that  are  iroporud. 


PERSIA.  IffiOhan,  OrmtUf  OMUnon,  l£'c. 

4  Cob 

5  Biiti 

S  Shahees 
3}  Marooudies  . 

2  Mamoudies  . 

5  Mamoudies  . 

10  Mamoudies  . 

100  Mamoudies  . 


6  Pfenings 
3  SchilliiiKS 
6  Grose  hen 
IS  Groschen 
ao  Qnnchen 
90  Qfoteben 
S  RlxddlUra 


tARea 
10  Reat 
$0  RcM 

5  Viniens 

4  Testoons 
24  Viiilcns 
10  Tc^toons 
48  Testoons 
44  Teatoons 

PRUSSIA 

18  Denlen 

12  Pfemngs 

24  Oroschen 

34  Groscbea 

10  GroMbcn 


a  Bisti      .  • 

0 

0 

a  Shahee  .  . 

0 

0 

H 

•  Manouda 

0 

0 

** 

.  a  Latin 

0 

1 

0 

an  Abashee 

0 

0 

H 

a  Rupee   .  . 

0 

2 

6 

a  HacserdenaOr 

0 

s 

0 

a  Toinond 

3 

10 

0 

Dantzic,  Konigtbergt 

tfc 

• 

a  Schilling  . 

0 

0 

01 

a  Gioscbe  . 

0 

0 

0* 

a  Kopfsluck 

0 

0 

3* 

a  Timpfe 

0 

0 

10 

a  Florin  or  Gulden 

0 

1 

*i 

a  Sizdollar 

0 

4 

H 

a  Frederic  d'Or 

1 

t 

0 

VL.  XMmi,  Ojlerro» 

•      •      ■  • 

\ 

0 

0 

a  Half  Vmten  . 

0 

0 

a  Vinten  • 

0 

0 

a  Tesioeo  . 

0 

0 

H 

a  Crniade  of  Esch. 

0 

3 

3 

a  New  Crusade  . 

0 

3 

8| 

■fa  Milica 

0 

5 

74 

a  Moidore  . 

1 

7 

0 

a  Joanc!>e 

1 

16 

0 

Berliru  PottdatOt  Sttttbiy  ^c. 


a  Groacbe 
a  Gnwcbe 

a  Pound  Banco  ? 
a  Dollar  Banco  5 
■  Florin 


o 
o 

0 
0 


0  o« 
0  o| 

3  Hi 

'8  4 


90  nroschen 
100  Grobchen 
3|  Rixdollars 
$  Rixdollars 


PRUSSIA^CMfaiiinf. 

a  Hixdollar  0  3  0 

an  Alberts  Dollar  0  3  4 

a  Ducat           .  0  8  3 

a  Frederic  d'Or  0  16  7 


RAGUSA  IN  DALMATIA. 

Accounts  arc  kept  here  in  Ducats  of  40  Grosctii  ok 
6  Soldi*  each.  In  the  public  olFiccs  accounts  arc  kept 
in  Perperi  of  13  Groeeiit  each.  The  Ducat  is  worth 
ISId.  Sleribig,  wliieli  it  nearir  the  value  (he  Tarkiih 
I^etre  of  the  lateet  eeinage. 

RUSSIA.   Petmturgh,  Revel,  j/tetgngett  <9'c.  Jf**" 
A  Polutcha 

2  Puluschas      .      a  Denuscha 

2  Dcijuschas    .     ta  Copcc 

3  Copecs         .      an  Altin 
10  Copeca         .      a  Clricvcner 
35  Copecs         •      a  Pnlpotin  - 
50  Copecs        .      a  PoUin 

100  Copecs        .      a  Ruble 

an  Imperial 


0 

0 

o| 

0 

0 

OH 

»u 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

3 

6 

1 

13 

to 

SARDINIA.  SeeltALT. 
SAXONT.  DrttdentUIMiet^t. 


3  Hellers 
16  Hellers 
12  Ptening5 
16  GrobcUen 
24  Gro&chen 

33  Groschen 
31  OroKben 

20  Groschen 
60  (•  rose  hen 

4  Guldens 

5  Rixdollars 


a  Pfening        •  0 

a  Mariengroscbe  0 

a  Grosche        .  O 

a  Gulden         .  0 

a  RixduUar      .  0 

a  Specio  Dollar  0 

a  MeifMer  Gulden  O 

an  Old  Schock  0 

a  New  Schock  0 

a  Ducat  .  0 

an  August  d'Or  0 


0 
0 
0 
3 
3 
4 
3 
3 
7 
8 
16 


0* 

o 

9 

? 

6 

0 
6 


SAVOY  AND  SARDINIA.  SecPiROMOMT. 
SCOTLAND.    See  LiiuLAKU. 
SI  AM.    Sumatra,  Java,  Borneo,  4^ c. 


800  Cori      .  . 

a  Fetteo 

0 

0 

Of 

41}  1  cttccs 

a  Cash 

0 

0 

2i 

3  Cdsh  . 

a  Satalee 

0 

0 

I' 

S  Saialees 

a  Sookha  • 

0 

1 

4  Cash  or  Condorioea  a  Mace 

0 

0 

10 

6  Mace 

a  Patack 

0 

5 

0 

10  M4ce 

a  Tale         ,  . 

0 

8 

4 

2  Sookhas 

a  Tutal 

0 

3 

6 

13  Cash 

n  Rupee  . 

0 

2 

« 

24  Cash 

a  Ki3idullar  . 

0 

4 

6 

39  Cash 

a  Ducaitoon 

0 

7 

3 

30  Rixdollars 

a  Copanff 

6 

0 

SILESIA.  See  BonsMiA. 
SMYRNA. 

Accounts  are  kept  in  Piastres  or  Dollars,  which  are  di- 
vided intti  13  Florins  and  40  Paras  oi  Medini.  The  Hoe- 
lisb  and  Swedes  make  the  Piistrea^O  Asper }  the  DtttcT 


Digm^uu  L>y  GoOgle 


and  PmiMiWHlSO. 


MOHBY. 

nd  tiM  Tm^h  Greokii 


SFAIN. 


Cadiz, ^:!■c.   Common  CimMWf  Nmr 
Plate  Mooej. 


Falue  EngSak. 

t. 

d. 

2 

Maravediet 

ao  Ochavo 

0 

0 

Oil 

IT 

4 

Minvediet 

a  Quarto 

0 

0 

I  7 

S4 

Mumfodie* 

«  Real  VeUoo  . 

0 

0 

9 

Reah  VelloB 

•  Real  twir  plate 

0 

0 

«♦ 

4 

Reals  Velion 

a  PecetanetT  plate 

0 

0 

10* 

21 

Reals  Velion 

a  Mexican  Real 

0 

0 

4 

5 

Heals  Velion 

a  Mex.  Peccta 

0 

1 

16 

Reals  new  plate 

17  Reals  old  pbte 

0 

7 

17 

RcaU  old  plate 

S3  ReaU  Velion 

0 

7 

H 

8 

Heala  old  ptete 

•  OoUeroffis. 

0 

3 

s 

90 

Reala  Vdlan 

■  Hard  Delhr 

0 

4 

9 

175 

Maiav.  old  plate 

a  Ducat  of  Ex. 

0 

4 

8 

3;: 

Reals  old  plate 

it  I'isiuk  of  Ex. 

0 

13 

n 

80 

Reals  Velion 

a  Dubloon  or  Pistole  0 

16 

9 

40 

Reals  Velion 

an  Eicado 

0 

8 

H 

4 

^ttdator 

CrowDft 

e  DouUe  Pialole 

1 

3 

Malaga,  (s^c.    Velion  Mso^. 

S 

Dineroa  • 

a  Blanca  . 

0 

0 

4 

Blanco*  • 

en  Octavo 

0 

0 

2 

Ochavos 

a  Quarto 

0 

0 

S4^  Quarros 

a  Real 

0 

0 

4 

35 

Marn  v<  dies 

a  Real 

0 

0 

n 

4 

Miiravcdies 

a  Quai'lu 

0 

0 

0* 

15 

Reals 

«  Piastre  or  Dollar 

of  £s. 

0 

3 

r 

60 

Re»tt  9  M«r. 

a  Pistole  oTEk. 

change 

0 

14 

4 

70 

ReaU 

a  Pi«tole  Specie 

0 

16 

9 

Barcelona,  i^c.   Old  Plate  Money. 

9 

Mallas 

a  Dinero 

0 

0 

H 

12 

Diiikios 

a    i]^  If'o 

0 

0 

u 

SueUloi 

u  iieal  oid  piale 

0 

0 

5i 

20 

Sljclilos 

a  Libra  . 

0 

a 

6 

54  Keals  old  pUlc 

a  Libra 

0 

2 

6 

98 

Suvldoa  . 

a  Dolbr  of  Excb. 

0 

9 

6 

9« 

SueldM 

•  Hard  Dollar 

0 

4 

9 

as 

Sudd.  r|  DJoero  •  DiKatof  Excb. 

0 

4 

10 

s 

UbiM  19  Soddm  »  D<^looa  of  Ex. 

0  u 

0 

13 
34 


Dincros 
Dineros 
9^  Sttcldos 
20  Sueldoa 
aLllvni 

26   Sculc!,  6 
4  Libras 
196iSaeldoe 


yaleneia  md  Meant.  Old  Plata  Money. 

a  Sutldo          .  0  0 

a  Real  new  plate  0  0 

a  Real  old  plate  0  o 

aLfbn  0  s 

aDollar  of  Exch.  0  9 

Din.      a  Hard  Dollar  0  4 

a  Pistole  of  Excb.  0  14 

eOoldPiatole  I  9 


4« 

5' 

6 

6 

6 

0 


STRALSUMD. 


In  Amigon  accounts  are  kept  in  Libras  Jacquesas  of 
99  Soldoa,  or  990  Dineros  da  Plata.  Tbe  Libra  is  worth 
4s.  3d. 

In  Xax  arre  accounts  are  commonly  kept  in  Reals  of 
36  Maravedies;  bat  sometimes  in  Ducados,  or  Libras 
of  30  SoldoB,  or  940  Dtoaros. 


Accounts  are  kept  here  in  Risdollar8B48 
and  each  Scbilliogsi  Pfsniiigj  also  in 
QnUden  of  94  SelulBnga  correat. 

SWABIA.  See  Austria. 
SWEDEN  AND  LAPLAND. 

3  Ransiics 
13  Rooatiea  or  Ores 
9  Ores 

3  Copper  \farcks 

4  Copper  Marcks 
3  Copper  Dollars 

48  Skillings 
6  Silver  Dollara 
SRixdoUara 


707 

1 

schiuteg^ 


£ 

«. 

a  Slant  . 

0 

0 

a  Shilling 

0 

0 

a  Copper  Marck 

0 

0 

a  Silver  Marck 

0 

0 

Si 

a  Copper  Dollar 

0 

0 

3 

a  Silver  Dollar 

0 

0 

9 

a  RixdoUar 

0 

4 ' 

6 

a  Rixdollar 

0 

4 

6 

n  Dueat 

0 

9 

0 

1|  Denier* 
13  Deoiers 
3  Pfenings 
5  Pfenings 

3  Creutzers 
3{  Cr«uizer8 

4  Creolaera 
9  Rappea 


30 
60 
108 


Sols 

Creutzcrs 
Crcutzers 


SWITZERLAND. 

Jteatf,  Zurich.  Zug,  (jfc. 
.      a  Pfening  . 

a  Sol 

a  Rap 

a  Creutzer 

a  Groache 

a  Swiss  Batze 

a  Good  fiatse  . 
•     •  Pbppeitoir  SMI- 
ling     .  . 

a  Livre 

a  Gould  or  Florin 


0 

o 

0 
0 
0 
0 
0 


a  RixdoUar  of  Excb.  0 


O 

0 

0 
0 
0 
0 
0 

0 
3 
2 
4 


t 


Bern,  Lucem,  Meu/ehatel,  iSe. 

13  Dcniers  .       a  Sol  or  Sou 

6  Dcniers  .       a  Crcutzer 

9  Denier*  .      ao  £sc«liii 
4Cr*atiera  nBetM 
9  Soua  a  Balsa 


10  Batxen  or  90  Sous  a  Livre 

60  Crcutzers       .       a  fJuldcn  or  Flor. 
120  Crcutzers  a  Rixd.  or  Ecu 

Acbeunts  are  also  kept  hare  in  Seom  or 
10  Bailees,  or  40  CroitxerS}  and  i&'Cfowaa  of 

or  100  Cruiizers. 


0 
0 
0 
0 
0 

I 

3 
5 


oa 

1 

4 

>* 

6 
6 
6 


1 


% 

9 
9 
9 

6 
0 

Franca  of 
39B«tiae, 


A  Denier 

3   Dcniers  . 
13  Deniers 
13   Dcniers  current 
19  Soaall  Sols 
90  Sola  enrrant 
10^  Florins 
U|  Florins 
94  Florins 


(jcneva,  iifc. 

«         •  . 

a  Denier  current 

a  Small  Sol 

a  Sol  curreot  . 
ta  Florin 
fa  Llrre  current 

a  Patagon  or  Ecu 

a  Croisade 

•  Ducat  ' 


0 
0 
0 
0 
0 
0 
0 
0 
0 


0  ^-h 

0  0^ 

0  0| 

0  0| 

0  4| 

1  9 

4  O 

5  I0{ 
9  O 


A  Heller 

3  Hellers 

4  Fcnings 
19  Fenioga 

4Ciiiitiim 


«  .  •  »  • 
a  Fening  . 
a  Cruitzer  . 

.  txSol 

nCoamBatae 
4VS 


0 

0 

OA 

0 

0 

0 

0 

0 

0 

0 

0 

% 
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SWEDEN  AND  LAFLAND^-<CS»Mliiwrf. 

Falue  EngHth. 
  «. 

5  CruitMn  a  Good  BtU*  .      o  o 

SO  SoU      .      .    fa  Livre  .      0  3 

<0  Cruitien      .      •  Specie  or  Florio  0  S 

a  Flonii  Current      0  3 

a  Rixdotlar      .      0  4 


103  Cruksers 


o 
0 
0 

0 
0 


d. 

H 

ft 

ft 

0 
3 


III  ir98|  when  the  Helvetic  Republie  wai  fomied,  an 

UQtform  system  of  money  was  introduced  at  the  dif- 
ferent Cantons,  viz.  in  1'  l  aiikL-n,  U;ilzcii,  and  Rappen, 
thus,  10  Batzcn  =  1  Tranc  ;  lo  Happen  c=  1  BltSAi  tlM 
FniDC  wa*  eqiuvalenc  lu  ll  Franc  of  France. 

TRIESTE. 

Accounts  are  kept  here  \a  Fioiins  of  60  Creutz-ers, 
each  of  the  latter  being  subdivided  iiuo  4  Pfenings  ;  and 
likewise  in  Lire  of  20  Soldi* a  Soldo  beings  13  DenarL 


T U R  KEY.  Munmt  OiMto,  Cyfiru,,  isfc. 


AMaagar 

4  IfHigWft 

3  Aspen 

5  Aspert 

10  Aspcrs 
20  Asper» 
80  Aspers 
100  Aapera 


tm  AipftT 

aBMtic 

an  Oiiiic 
a  !>olola 


0 
0 

o 

0 

0 
0 


fa  Piastre  or  Grouch  o 
a  Caranroach  0 
•  XmuT 


VENICE.  Bergham,l:fe. 

A  Picoli         .        .         .  > 
tt  Pkoli        .      a  Soldo  . 
6|  Soldi  or  Marcheltf  fa  Grost  . 


o 

0 

o 
1 

4 

0  3 
O  10 


O  0^ 

0  o» 


3 

6 
0 
0 
0 
0 


18 

20 
3 

134 
S4 
IT 


Soldi 
Soldi 
Jules 
Soldi 
Oroaai 
Lirea 


a  Julc 
a  Lite      .  . 
a  Tcstoon 
a  Ducat  current 
fa  Ducat  of  Ex. 
a  Sequin  • 


0 

0 

0 

0 

0* 

0 

0 

2| 

0 

0 

6 

0 

0 

6| 

0 

1 

6 

0 

s 

H 

0 

4 

4 

0 

9 

8 

The  silver  coiiis  of  Jamaica  and  Barbadoes  are  dol- 
lars, with  their  &ubdivi9ioiM»  Uw  ddlar  being  ^  6a.  8(L 
Jamaica  currency,  and  fti.  3d.  Barbadoes  eiMreocjr. 


WEST  INDIES. 

JAMAICA.  Jfsrlodecf. 

t  Ualfpennf 
2  Httlfpence 

7\  Pence 
I'i'  Ftnco 
75  Pence 
7  Shillings 
30  Shillings 
34  SkilliDga 
'30  ShUlinga 

The  Sfiantth  gold  ooum  cnrrent  here  arc,  the  doub- 
loon, St.  Jamaica  curreoGjri  and  4/.  lOt.  Barbadoes  cur- 
rency, which  ii  subdivided  iMo  the  two  pistole  piece  = 

\  a  dovibloon  ;  itic  pistole  piece,  and  the  lulf  pistole. 

Tiiti  Foriugiitbi;  gold  coins  are  tlic  Johaiics  or  Joe  ^  5/. 
lOt.  Jamaica  tiu  rcnty,  or  5/.  Barbadoes  currency,  which 
is  subdivided  into  the  \  Joe,  and  the  ^  Joe.  The  Moi* 
dore  is S 8'.  Jamaica  currency,  and  W.  178.  6d.  Barba< 
doea  curreaer*  «nd  ia  subdivided  into  the  |  Moidorc. 

Tbe  Jamfticft  cvmncy  is  to  pounds  Sterling  as  104^. 
10  100. 


*  » 

0 

0 

ta  Penny 

0 

0 

a  Bit 

0 

0 

^\ 

]a  Siiiiliisg 

I) 

Q 

6 

a  Dollar 

0 

4 

a  Crown 

0 

« 

0 

.     fa  Pound 

0 

14 

3 

a  Piatolo 

0 

Ift 

9 

•     a  Guinea 

t 

1 

0 

St.  DOMINGO. 


t  A  Half  Sol 
3  iiairSolB 
7^  Sois  . 

15  Sols 

SO  Sola  . 

7  liirrea 

8  Li  V res 
26  i..ivres 
32  Lima 

AceowDta  are 
and  the  monies  are 
Islands  ;  1 1  Scalins 
and  1  Doubloon^ 


fa  Sol 

a  Half  Scalin 
a  ScaUa 
fa  Linw 
aDoiiar 

an  F, rn 
a  Pi.>ioic 
a  Looia  d'Or 
kept  ebielly  ia 
nearif  tbe  same 
—  '  Dollar,  and 
!  6  Dollars. 


£.  «.  d. 

0  0  oiii 
0  0  o|»' 

O    0  9f§ 

0    0  5* 


0 
0 

0 
0 

I 


ft 


4  lOf 

16  9 
0  O 


doUars  and  cents  t 
■B  in  tbeLeeWard 
I  Scaling  9  eenta» 


LEEWARD  ISLANDS.  English. 
I'ortetot  ^tigMMf  Si,  JBW;  MtnUtrral,  and  DomMea. 

Jitrmard  Currency. 

0 


3  Half  Dogs      .        1  Dog 
1  i  Dog  I  Stampe 

6  Dogs,  or  4  Stampes  1  Bit 

4  Bit 

11  Bits 

13   Bits,  or  8  Mocos 

5  Round  Dollars 
ft  CntDollarB  . 

1ft  Round  Dotlara  . 


1  Mocu 
1  Cut  Dollar 
1  Round  Dollar 
1  Guinea  . 
1  Joe  .  * 
I  Doubloon 


0 

0 
0 
0 
0 
3 
3 

r 


o 

0 

0 

1 

8 
9 
5 
ft 
4 


H 

9 

3 
O 
O 

o 
o 


WINDWARD  ISLANDS.  E?fGi.rsH. 


Tobago,  Si.  Vincent,  and  Grenada  use  nearly  (he  same 
mooe3rs  as  tlic  Leeward  Islands.    Slamfiei  are  current 

Eincipall/  in  Tobago,  and  Dog»  in  St.  Vincent  and 
reittda* 

TRENCH  ISLANDS. 

MartMn,  St.  Lueia,  Quadahufu,  Afar1gal*itte,  tec. 

The  currency  is  the  same  as  in  the  Leeward  Islands,  the 
Dag  being  here  called  the  .Voir  ;  the  Stamfie  the  Temfte ; 
(he  Jlu  the  Etcalin  ;  and  thi:  JJrJlar  the  Gonrde.  The 
French  settlers  keep  their  accounts  in  Noirs,  Sols,  and 
Dcniers.  The  Noiris=  t  Sols  ft  DsidsrSf  and  the 
DottbloQQ  ^  144  Livres.p 

DUTCH  ISLANDS, 

St,  EiutoHat  Sr.  JArffe'ci  Cbnacee. 

6  Slivers        .       I  Real  or  Schilling   £0   0  5} 
8  Reals   .      .       1  Piastre  current        0   3  5 
II  Piastres      .     1  Joe>  .     .  1  ir  7 

SPANISH  ISLANDS. 

Cuiti  TVUfMn^emf  Porre  JVfre.  The  moneys  in  these 

ishtidsarc  the  same  as  those  of  Mexico.  In  Trinidad, 
since  the  English  possessed  it,  the  moneys  of  the  Lee- 
ward Islands  have  been  adopted. 
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ZEALAND.  9—  Drnmukt, 

ZANTE. 

Accounts  are  kept  in  Rcali  of  10  Lire  or  100  Soldi  or 
Atpii 

Far  fanber  io&nnMdoD  respecting  th«  OMMCf*  of  diC- 

ibKnt  nationS)  tbe  reader  is  i  cfct n  J  to  the  following 
works.  Zaneitii  A'uova  JiacoUa  deUe  MtmneUt  et  Zecche 


iTItaiia,  5  vol.  J.  M.  Benaven,  Le  Caitier  Iialien,  1787, 
3  voU^  aIm  tbe  Work*  of  Krusc  of  Uaoaburgt  Bicird  of 
Anuterdam,  Marten  of  Spain,  Gerhart  of  Berlin,  Duboat 

of  Loii'l  I;.  S  c  albo  an  uscfiii  liuli;  work,  entitled 
Maiiuai  uj  lurtii^n  I'.xchangcti  Cilas^ow,  1S20,  troirt 
which  lijvc  lakt  ii  suine  of  il>c  preceding  t.iblcis; 
but  particularly  that  elaixiraie  and  excelieni  work,  Dr. 
Kelly's  Univtrtel  Cambkt,  in  2  vols,  quarto.  Lood. 
which  contains  tbe  most  copious  infurmatioo  on  the  sub- 
ject of  MoMfSi  CoiiH)  Weights,  tutd  Moaiurei. 


UON 

mONK,  Geobge.    Sec  I'HGLAJlDt 
MONIES.    See  Monachism. 

MONMOUTHSHIRE,  a  mariiirec  county  in  the 
ioutii*weat  of  fiogland,  i»  bouaded  on  the  norlii-eaat  bf 
Herefordshire,  from  wldeh  it  ia  aeperated  by  tbe  river 

Mynnow;  on  the  cast  by  Glouccsiershiic,  from  which 
it  is  divided  by  Uic  Wye;  on  the  south-east  by  the  x»(u- 
arycfiiie  Sc\crn,  whicli  clivillc^  it  Ironi  Gloucesttrsliire 
eod  Somerseiabire }  oit  the  rK>rth-weai  t»y  Brecknock* 
ebire;  and  on  the  west  by  Glamorganshire,  from  which 
it  Is  divided  bjr  tbe  Rumnejp.  lu  length  ia  about  Si 
mile's;  its  breadth  about  94;  its  elreumfereDce  about 
110  miles;  and  its  area  about  516  square  miles,  or 
330,000  acres.  In  ]M>int  of  size,  therefore,  it  approaches 
nearest  to  Hcrclordshire  ;  ami  ofal!  ilic  counliebiii  Eng- 
land surpasses  only  Huliandsbire  and  Huntingdonshire. 
It  la  divided  into  six  hundreds— Skenfreth,  Usk,  Abcr« 
gavcnny,  Wentlogi  Caldicotf  and  Raglan.  Its  principal 
towns  are  situated  on  the  banks  of  the  Wye  and  the  Usk, 
and  are,  Monmouth,  the  county  town,  at  the  confluence 
of  the  Wye  and  the  .Mynnow  ;  Chepstow,  near  the  mouth 
(J  the  Wye;  Usk,  on  t!ic  river  of  ihc  same  name  ;  Aber- 
gavenny, al&u  on  this  river;  Pontypool,  on  tbe  Avon,  a 
branch  of  ihc  Usk;  CaeileoOi  at  the  confluence  of  the 
Avon  and  Usk ;  and  Newport*  Mar  the  mouth  of  the 
Usk.  Monmouthshire  reiuma  three  members  to  Par- 
liament, viz.  two  for  the  county,  and  one  for  Xcwpoi  t, 
Montn^^uih  and  Usk,  conjointly  ;  and  is  in  the  province 
of  Canterbury,  and  diocese  of  Lambeth. 

The  natural  diviuons  of  this  county  are  strongly 
marked  by  the  river  Usk;  the  eeatwerd  and  larger  per* 
tion  partakes  of  the  character  of  the  adjoining  county  of 
llercluni,  and  is  well  wooded,  low>lying,and  fertile  ;  the 
siu.^llcr  western  part  partakes  of  the  character  of  Walerf, 
bein^  ntountaiuous,  and  in  great  part  onfarourable  to 
cultivatioQi  though  there  are  several  long,  narrow  val- 
leys in  it,  watered  by  rivulets  which  flow  into  the  aeBtu- 
•ry  of  the  Severn.  **  This  is  properly  the  county  of  land- 
scapes. Ti  fit'ier  districts  of  our  islaiid,  extent  excites 
admiralioii,  Uui  in  Moinnoiitiishire  all  arc  houtc  views; 
even  wlicrc  the  aeatuary  of  the  Severn  forms  a  ])art  of 
the  enchanting  scene,  the  points  of  the  horizon  are  the 
bills  of  Gloucester  and  Somerset.  The  course  of  the 
Wye  is  every  where  interesting, in  aoene  places  sublime; 
that  of  the  Usk,  fringed  with  woods,  or  bounded  by  rich 
tneadows,  is  a  scene  of  perpetual  beauty.  The  whole 
county  forms  but  otte  exquisite  landscape,  of  which  the 
British  channel  is  the  foreground.  Hills  covered  with 
woods,  which  the  roads  beauUfuUy  limit,  or  boldly  clii|tbt 
valleys  fcrtiliiiBd  by  stresnt}  Uiickfts  eodJesMy  4ifei^ 


MON 

sified  ;  turrets  rising  in  coverts,  and  ruined  arches  al- 
most buried  withio  ihsoi  i  mutilated  castles,  and  moul- 
dering abfaeysf  partially  eonceaied ;  hamlets,  clntrcbes* 
eottsgiM,  heuscsi  sad  brm,  am  blended  imooiie  gMMMl 
and  eKtenaive  scene,  while  the  mountains  of  Otamorgsn 

and  Breccn  mrlt  into  a  distant  -jticl  mn;:rn:'i  i-em  hnrison." 
Such  is  a  gtiicriil  piciui  i,  ui  ilaa,  cuiiuty  ,  and  as  u  is  in- 
teresting and  important,  chiefly  from  iia  bcautiea,  we 
shall  almost  excluMvcly  aoniinc  this  article  to  those  par- 
ticulars which  form  or  illustrate  them. 

The  vale  of  tbe  Usk  i*  the  largest  tract  of  level 
gronnd  in  tbe  inland  parts  of  tbe  county ;  it  extends  to 
ihc  west  of  ihc  town  of  Usk,  along  the  lands  watered  by 
the  Ebwy ;  and  to  the  south,  between  tiie  Usk  and  the 
elevated  ground,  almost  to  New-bridge  ;  it  is  a  ricli  and 
fertile  district,  but  exposed  to  the  overflowiag  of  the 
Usk  and  Ebwy.  There  is  another  vale,  called  the  Vale 
of  Usk,  which  stvatebes  from  beyond  AbergsveaDy  along 
both  rides  of  Uw  river  to  the  foot  of  Clytha  bills.  But 
the  most  romantic,  as  Well  as  t'le  least  known  of  i!ie  val- 
leys of  I^Ionmouthsbire,  arc  those  which  arc  catied  the 
valleys  ot  the  Ebwy  aiv'  Sorwy.  Under  this  descrip* 
tion  is  included  the  mountainous  district  watered  by  the 
Rumney,  and  the  streams  that  bil  into  it  and  the  Usk, 
called  the  wilds  of  Monmouthshire.  One  of  tbeso 
streams  burvia  through  a  deep,  narrow,  and  woody  glen, 
and  is  discovered  only  by  its  foam  glistening  through 
the  thick  foliage;  this  rivulet  is  crossed  by  a  stone 
bridge,  which  leads  to  a  narrow  and  rugged  path  that 
winds  round  the  aides  of  the  fietcon  mauntaint  these 
are  thickly  eloibed  with  underwood,  end  moot  beeu^ 
fully  adorned  with  h.wging  grove-s  of  onk,  alder,  beech, 
and  "  the  wild  rasps  twining  in  iiic  iliickcts,  and  the 
ground  covcreii  with  the  wood-strawbcrty."  The  Valley 
of  Ebwyfach,  or,  as  it  is  called  by  the  natives,  the  Valley 
of  the  Church,  is  now  entered;  it  is  bounded  on  the  east 
by  a  ridge  called  Milfiehill,  which  divides  it  from  the 
perishes  of  Llanfbist  and  Trefrsehln ;  and  on  the  west 
by  t'  f  1!(  :v:rn  i  t  n^aln,  which  divides  it  from  the 
Vall^-y  l.inv  )ia.vi  .  The  Beacon  mountain,  a  nar- 
row and  I'jfiy  rid^e,  stretches  between  the  two  branches 
of  tbe  Ebwy,  and  terminates  very  near  tbeir  junction  ; 
the  scenery  St  their  junction  is  uncommonly  striking; 
on  the  one  side,  the  great  Ebwy  rushes  through  the  vale; 
on  the  other,  the  little  Ebwy,  foaming  through  a  hollow 
and  narrow  rIch,  cmcrs^es  from  a  thick  wood.  On  a 
bridge  over  the  great  i^bwy,  whence  a  path  leads  up  the 
woody  side  of  the  mountain  which  bounds  the  valley, 
M  1  remained,"  aays  Mr.  Cox,  **  iior  a  considerable  time, 
•baorbed  m  tbe  ooniemplatiooef  tlM  picturesque  objects 
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MONMOUTHSHIRE. 


■round  ni« ;  objects  which  rec«llfl4  to  my  recollectioo 
the  milder  cast  of  mountain  scenery,  which  I  formerly 
ao  much  admired  in  the  Alps  of  Switzerland."  The 
feature  of  tlic  vale  of  Sorwy  arc  more  wild  ainl  rutnuii- 
t!c  than  those  of  ihc  lihwy  ;  it  is  deeper  and  narrower. 
There  arc  several  other  valleys  in  thbcottUlfy  but  tbose 
juM  described  are  the  mou  picturesque  wai  mott  worthy 
of  description. 

The  mountains  harmotuzi;  wliIi  the  valleys,  ant)  t^ivC 
eflLxt  io  ihc  scene.  They  <ircs>cldo(n  iadenied  or  nuich- 
cd,  and  never  shapeless.  The  most  remarkable  arc,  the 
Siiyrt-yd,  or  St.  Michael's  Mount,  ibe  Sugtr  Loaf,  and 
the  Bhtrenge.  The  ridge  of  the  Skyrryd  is  ebout  »  mile 
in  length,  seldom  more  than  40  or  50  feet  broad,  and  in 
some  placets  only  10  or  13.  Its  insulated  situation,  ab- 
rupt (ieclivity,  and  cra;;t;cii  fissures,  jiioduce  a  vtiy 
striking  effect,  though  itis  elevation  is  not  very  consider- 
able. The  highest  part,  according  to  Oeneral  Royi  ia 
1498  feet,  li  is  divided  into  two  uoequal  parta»  bf  ^ 
leparatioD  which,  viewed  from  the  west,  seems  an  enor>> 
mous  chasm.  The  supersliiion  of  the  county  dates  this 
i-eot  at  the  crucifixion  of  oui  Saviour.  Hence  the  na- 
tives generally  call  it  the  lioly  Mouiuaiii.  The  cliasni 
ie  Dot  less  than  300  feet  io  breadth.  Tbc  view  from  this 
noontaio  is  Tory  ezteoaivej  kk  aome  parta  rich  and 
beautiful,  in  other  points  picturesque,  and  even  sublime. 
The  Sugar  Loaf  is  higher  than  the  Skyrryd,  regular  and 
be.iiuiliil,  and  its  outline  smooth  and  soft.  Tlie  liighcst 
point  rises  135 J  ieet  above  the  mouth  of  the  Gavenuy. 
The  ascent  is  so  extremely  easy,  that  a  light  carriage 
nay  be  driven  within  100  paces  oftiie  summit,  which  ia 
«D  undalsting  ridge,  about  ^  nUle  io  length,  and  tOO 
yartU  in  breadth.  The  view  from  it  commands  the 
counties  of  Radnor,  Shropshire,  Brecon,  Monmouth, 
Glamorgan,  liereford,  Worcester, Gloucester,  Somerset, 
and  Wilts,  and  of  course  comiHriaea  all  varieties  of  sce< 
nery.  The  Blorenge  mountain  farms  port  of  the  chafak 
xvliich  extends  from  the  confines  of  Brecon  to  Panteg, 
below  ronty|)ot)l.  It  forms  iVj  north-east  boundary  of 
tbc  valley,  culled  .Avon  Lwyd.  It  enters  into  the  com- 
position of  some  beautiful  landscapes}  but  cannot  bear  a 
comparison  with  the  Skyrryd  or  SogAt  Loaf. 

Another  peculiarity  of  tbia  coun^  cooaista  to  ita  wood- 
lands, forests,  and  chaces,  some  of  which  are  atUI  of 
great  extent,  tlioutrli  most  of  tliem  have  been  diminish* 
ed  by  grants.  The  forest  of  Wentword  seems  to  have 
been  one  of  the  most  considerable,  and  even  yet  com< 
priaea  nearly  8170  acress  tbiekly  covered  with  tinber> 
treea  and  underwood.  Bealdee  the  two  grand  natural 
divisions  of  ttiis  county  formed  by  the  Usk,  there  is  a 
rich  and  extensive  plain  on  ihc  shore  of  the  Severn, 
called  Caldicol  Level,  or  the  Vale  of  Trog^y,  ant!  the 
'level  of  Wentlt^.  The  former  extends  from  the  village 
of  Caldicol,  noi^  the  whole  way  to  QoMeluri  and  con- 
aiau  of  « large  tract  of  land  recovered  from  the  aea. 
Some  parts  of  the  walls,  which  have  been  erected  at  a 
very  grest  expense,  are  12  or  14  feet  high,  falling;  back 
from  the  aea  by  a  gradual  slope.  Tbe  masonry  is  tlank- 
ed  by  a  atrong  embankment  of  earth.  Near  the  western 
extremity  riies  ■  proroaDtorytBUnoat  surrounded  by  the 
aea,  called  Goldcliff.  It  rises  abruptly  to  the  height  of 
about  60  rcet.  In  an  extent  of  Ifi  milts,  this  rock  is  tbe 
only  naiuial  barrici-  agaiijsi  the  enuroachmcnts  of  the 
sea.  It  consists  of  limestone  lying  horizontally,  inter- 
sected with  siliceous  crystallizations  above  a  large  bed 
of  mic*.  Tbe  level  of  WeoUog,  like  tbet  of  Cnldkiot,  b 
perfectly  flatf  ud  delended  from  tbe  «ncro«chm«mi  of 


tbe  sea  by  embankments.  It  stretcliCB  fromcttt  toweat 
between  the  rivers  Usk  and  Rumney;  and  from  north 
to  south  between  the  Bristol  Channel  and  a  ridge  of 
iiills.  The  ground  in  both  these  levels  is  cut  into  parallel 
ditches:  in  some  the  water  stagnates;  in  otaers  it  runs 
in  streams,  which  fall  into  the  sea  through  fluod-gates. 
From  this  view  of  tbe  aurbce  of  Moumouibahire^  it  jm> 
peers  that  nearly  ooe^third  of  ft  is  a  rock-plain  on  tat 
shores  of  the  Severn  and  Bristol  Channel  ,  one-third  con- 
i>iii.a  of  ground,  the  surface  of  wluch  is  bcduiifuily  varie- 
gated, tlie  hillockit  being;  cultivated  or  woody,  and  nu- 
merous streams  running  throuffh  it ;  and  "  one-third 
aeaomee  the  mildest  charactor  of  mountains,  abounding 
with  lovely  valleys."  The  soil  of  the  whole  county  is 
of  various  kinds,  but  generally  rich  and  fertile,  lying  on 
limestone.  The  climate  is  mild  and  temperate,  except 
on  the  highest  mountains,  where  it  is  sometimes  very 
cold.  It  has  been  remarked,  that  the  foge  acem  to  alim 
pododically;  far  aome  daya  they  rest  on  tho  moontaim^ 
while  the  valleys  ore  free  from  them  )  and  then  aoddenlj 
the  valleys  arc  exposed  to  them  foT  aooie  dayap  and  the 

tops  of  the  mountains  are  clear. 

The  rivers  contribute  much  to  the  picturesque  beau- 
ties of  this  county.  The  principal  are  the  Wye,  Uakf 
and  the  Rumney.  Tbe  tribuury  and  infarior  streams 
arellic  Mynnow,  the  Trothy,  the  Ebwy,  the  Avon,  the 
Pill,  and  Kebby.  The  Wye  is  justly  deemed  the  most 
picturesque  river  in  Enfjlaiul.  It  enters  Monmoutlishirc 
near  its  junction  with  the  Mynnow.  The  banks  of  the 
Wye  at  this  place  are  rich  with  wood  and  verdure.  A 
little  below  it  is  joined  by  the  Trotby.  Below  Redbrook 
h  farms  a  grand  sweep,  flowing  into  an  abyss  between 
two  ranges  of  lofiy  hills,  thickly  covered  with  wood. 
Still  lower  down  lies  the  singularly  situated  village  of 
Llandogo,  scattered  among  trees  upon  the  side  of  a  hill. 
Here  tbe  river  forma  a  smooth  bajr  {  and  tbe  efiect  of 
tbe  whole  acene  ia  greatly  heightened  by  ■  beautiful 
back  ground,  formed  of  some  undulating  hills.  A  little 
below  this  the  river  again  takes  a  meandering  course, 
and  the  line  ruins  of  Tintern  Abbey  break  upon  the  view. 
Alter  passing  some  cliffs,  marshy  land  disfigures  the 
banka  of  this  river;  but  these  continue  but  for  a  short 
wiyt  when  tbe  noble  ruina  of  Chepstow  Caatle*  placed 
on  the  highest  point  <tf  an  immense  perpendicular  rocki 
arrests  the  eye.  Still  further  down  the  stream,  the  high 
impending  screen  of  rockit  ou  each  side  gives  great 
effect  to  the  scenery.  This  river  is  navigable  to  Ucre> 
ford.  At  Chepstow,  the  tide  sometimea  rises  to  the 
height  of  SO  net  The  Usk  rtiea  in  tbe  mountains  of 
Drccon,  and  enters  Monmouthshire  at  Llangwnny.  It 
is  a  clear  stream,  richly  skirted  with  wood  ;  the  moun- 
tains, which  stretch  from  Abergavenny  to  Pontypool, 
forming  a  magnificent  back  ground.  Some  parts  of  its 
banks  do  not  suffer  even  wbcn  conqwred  with  those  of 
the  Wye,  with  respect  to  picturesque  beauty.  It  is  na- 
vigable for  barges  up  to  Tredannoc  Bridge.  The  Myn- 
now rises  in  a  lake  at  the  foot  of  Mynnyd  .Maen,  runs  by 
Pontypool,  passes  under  the  canal,  and  joins  the  river 
Usk  in  the  valley  beneath.  There  are  some  lakes  ia 
tbia  oountyi  but  none  of  them  remarkable  ^ther  for  als* 
or  picturesque  beauty.  The  largest  ia  that  from  which 
the  Mynnow  takes  its  rise.  It  is  two  miles  in  circum- 
ference, atid  strciclics  along  tbe  foot  of  the  north-cast 
extremity  of  Myniiyd  Macn.  It  fiwHIB  tllO  reaervolrof 
the  Monmoutbshirc  canal. 

'  Thero  «r»  two  cunele  b  Ibii  county.  Tbe  Hon- 
OKMithahire  caml  WBe  begva  ia  tbe  yetr  1792,  «nd  coit 
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about  580/0^  including  the  railways  connected  with 
it.  It  commciicea  on  the  west  side  of  Newport,  form- 
Idr  •  Hlfin  CMMCCted  with  the  Uslt.  Its  line  lies  be- 
tween that  town  and  the  river,  and  it  afterwards  crouea 
tbe  road  leadioK  to  Chepstow;  thenco  by-Malpat  it 
runs  parallel  to  the  Aron,  and  near  It,  close  to  Pontypool, 
to  PoDtnewidd.  This  is  one  line  of  ttic  Monmouilishire 
canal.  Its  whole  length  is  11  m  l;  .,  uith  a  rist  I  \  2 
leei  in  the  first  mile,  and  435  feei  in  the  other  10  miles. 
Tbe  ether  branch  strikes  off  near  Malpas,  parallel  totiM 
Ebwy,  to  the  Ticiniiy  of  Crumlin  Bridge,  having acowM 
of  nearly  1 1  miles  from  the  junction,  with  a  riM  of  SS9 
feet.  The  total  length,  therefore,  of  the  two  lines,  is  29 
miles,  with  808  teet  lockage.  There  are  several  rail- 
roads from  each  of  these  branches  to  the  iron  works, 
coalcries,  lime-works,  8cc.  which  abowid  in  tUa  part  of 
MonmouthshiK.  One  of  the  ndt-roade,  whidi  la  nhw 
miles  long,  cost  40.no(i/  Tt  .•  liighMt  point  of  deration 
of  the  principal  rail-»  ay  is  1230  feet,  making  the  whole 
•toVation  2035  feet  above  the  entrance  lock.  The  Bre- 
coil  '•■w'  uoitea  with  the  Monmouthshire  canal  about  8 
imles  from  Newport,  and  I  from  Pontypool.  It  crosses 
the  river  Avon,  where  it  ia  Carried  thlttligh  the  high 
lauds  by  a  tunnel  230  yards  long.  It  alkerwarda  paawa 
the  town  of  Abcrijjvcnny  towards  the  Usk,  parallel  to 
Which  it  leaves  the  county.  A  canal  has  recently  been 
fhrmed,  whiebt  tH  dte  distance  of  about  a  mile  from 
Abergavenny,  commniucatee  with  the  Brccm  canal,  and 
promises  to  open  a  coMMerable  trade  with  tbe  former 
town. 

The  western  division  of  Monmouthshire  is  rich  in  mi- 
llnal  treasures,  particularly  iron  and  cml  Near  the 
aoorcc  of  the  Anm  is  Blenavon,  where  immense  works 
«re  eatabtlsbed,  wUeb  tisnally  employ  upwards  of  400 
men.  The  iron  is  conveyed  to  tho  canal  on  the.fail> 
ways.  Between  Abergavenny  and  Utk  are  die  Tmmvf 
lron  %vorks.  Iron  bar  m  inufaclured  here,  and  con- 
TVed  down  the  Usk  to  Newport.  Iron  is  found  in  se- 
veral Other  parte,  chiefly  in  the  vicinity  of  Abergavenny, 
There  are  aleo  esteoMVe  iron-works  at  Abercorn,  con- 
sisting of  a  roondery,  wire  mill,  rolling  mill,  fcc.  Th* 
Monmouthshire  canal  passes  through  these  works. 
There  arc  aho  large  iron  works  near  Pontypool.  There 
ar.  iidi  iicnsof  lead, but  not  any  mines  ol  consc  ,ur[  ce 
Coal  abounds }  and,  since  the  Monmouthshire  cai,di  was 
completed,  •  number  of  coalerie*  hate  been  opened, 
which  before  were  unknown  or  neglocled.  There  ar« 
several  large  ones  about  17  miles  nrom  Newport ;  one 
of  which  raises  nearly  100  ions  a  day.  They  are  ge- 
nerally worked  by  levels.  There  is  no  stone  coal.  As 
proofs  of  the  great  activity  and  increase  which  has  been 
given  to  the  coal  trade,  bj  the  formation  of  the  canal,  it 
may  be  mentioned  that  the  coah  exported  coaatwiae  from 
Newport  average  about  150,000  ions,  priKcipally  to 
Bristol,  Bridgewater,  and  Gloucester,  To  Bristol  alone, 
about  40,000  tons  are  exported;  whereas,  belorc  the 
cenel  w»«  made,  none  were  sent.  There  are  many  quar- 
ries of  breecia  far  mill^lonea,  and  other  valuable  stone 
for  buildirp;  T.-me-stone  of  the  best  qualitf  abounds, 
tspccially  tii  tJie  eastern  division  of  the  county,  where  it 
It  burnt  on  the  spot  for  the  general  m  u  urc  of  the 
countv.  The  rivers  are  well  stocked  with  hsh.  The 
aalmon  of  tbe  Wye  end  Usk  ire  mneb  celebnied  ftr 
their  flavour. 

The  agriculture  of  Monmoutbsblre  present*  nothing 

interesting.  The  eastern  division  contains  a  good  deal 
of  arable  land  i  and  in  some  of  tbe  vales  near  the  Rum- 


ney,  a  large  quantity  of  corn  is  grown.  There  is  also 
very  fine  pasture  land  in  the  eastern  division.  The 
western  division  is  chiefly  devoted  to  the  feeding  of  ahecp. 
This  county  is  not  remarkable  for  its  native  breed  of 
cattle  or  Iwraea ;  but  the  finest  mules  in  tlie  kingdom 
are  reared  and  worked  in  it  and  Brecon.  They  are  from 
14  t"  16  hands  high,  and  sell  for  30  or  40/.  In  the 
neighbourhood  of  rvlonmoutti,  oxen  arc  tiuH  h  i.scd  in 
agiicuiturc.  Miny  of  the  peasants  keep  bees.  Orchards, 
on  a  small  scale,  are  not  nnoonmion. 

The  iron  works  of  thia  oonnty  have  been  already  men- 
tiooed.  There  are  alto  several  other  manufactures,  prin- 
cipally  of  metal.  Near  Cacrlcon  there  are  very  exten- 
sive tin-works,  which  are  capable  of  manuiaciuriag  an- 
nually Irosn  14,000  to  20,000  boxes  of  tin  plates,  con- 
taining each  from  300  to  300  plates.  Iran  pUtes  are 
here  rolled,  and  iron  ahop-bolts  snd  square  bars  made. 
The  machin'-'v  nf  xhc  mi!!  is  entirely  iron.  The  iron 
pistes  made  licitac  used  m  the  manufacture  of  the  Pon- 
typool j-.'.panned  ware  Tins  was  the  invention  of  Tho- 
mas Allgood,  in  the  reign  of  Charles  11.;  it  is  still  ear- 
rictl  on,  but  has  much  declined  since  the  rise  in  the  trade 
of  Birmingham.  There  is  also  a  manufactory  of  japan 
ware  at  Usk.  Not  far  distant  tnm  Tlntem  Abbey  la 
a  manufactory  For  tiiaking  wire,  ^Y^li^  fl  begins  wkh  thO 
thick  iron  bar,  and  proceeds  to  the  smallest  wire. 

The  roads  in  Monmouthshire,  which  were  formerly 
veiy  bad,  have  been  much  improved  of  late  years;  and, 
though  atill  unavoidably  hilly,  are  in  other  respeete  aa 
good  as  in  most  o-her  ptirt?  of  England.  The  following 
are  the  results  ut  the  last  accounts  respecting  them  laid 
before  Parliament  t 


I,<engtb  of  paved  atreeta  and  tumpikee 
In  Itldi  .     .     .  . 

p  -  —  nU  oilier  tnraplkesf 


S64 


Fmi. 

f 
2 


1037 


Batimeted  valoe  of  labour  employed  on 

them,  ...  0mi  0  O 

Composition  money  ...      flS  O  O 

lIiL;ii'.vay  rates,  ...       -     S§M  O  O 

Law  expenses  ....      sim  o  O 

Total,      1^10,664  o  o 

At  the  time  of  the  Roman  invasion,  this  county  was 
comprehended  in  the  Silurian  terriitory.  It  was  after- 
wards called  Givent.  It  was  never  comi)letely  con- 
quered during  the  Saxon  dynasty.  William  I.  however, 
In  a  great  measure  subdued  it,  by  dtreeUng  his  barone 
to  m nJrr  incursions  at  their  own  expense,  end  grantiaff 
iherii  lac  lands  they  con'jnered,  to  hold  under  feudal 
tenure.  These  barons,  howt  \  li  .  jl'terwards  entrenched 
in  strong  castles,  bid  defiance  to  their  Sovereign ;  feuda 
and  animosities  aUo  arose  between  tbem.  At  length 
Henry  VIII.  abolished  their  poMy  gotewmenta,  and 
added  Monmouthshire  to  the  English  eomdea.  Itwaa 
bUll  li  i  vcvcr,  considered  in  law  as  a  Welch  county  till 
the  time  of  Charles  II.  It  abounds  in  antiquities,  or 
lather  in  ruins,  highly  picturesque  in  themselves,  and 
tendered  still  more  so  by  the  sceneiy  of  the  aurrounding 
eenmry.  The  most  celebrated  of  theae  are  Tintem 
Abbey,  and  the  Cnstle  of  Chcps'^-v  Picrcefield,  rear 
Chepstow,  the  once  celebrated  scaloi  Valentine  Morris, 
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may  also  be  r.otlccd,  as  uniting;,  whh  wonderful  taste  and 
effect,  all  the  softer  and  richer  beauties  of  this  mo&t  in> 
icrc&iing  country.  Raglan  Castle  is  another  place  worth 
nolicjngi  OB  account  of  its  ruins,  and  the  valiant  defence 
it  made  In  favour  of  Charles  I.  under  the  Marquis  of 
Worcester. 

The  fo'.'.iiw'wnr  are  the  results  of  the  last  returns  to 
Parliamc:  -,  rcspectiDg  the  poor«ntea  of  tbia  coontjifor 
the  year  iSii; 

Anntial  u^ve..]  property,       -  |§S95,097 

Poor  and  other  parochial  rates,  -  •  38,6S0  _ 
Rale  in  the  jf      -      .      .      .  '  . 

Expended  in  maintenance  of  the  tioor,  - 

-  ■  -  in  lawsuits  and  removals, 

Militia  expenses,      .      <.      •  . 
Church  rateii  fic  

Total  expenditure,  .... 

Poor  supported  out  of  workliousfls,  -  • 
'  in  workhouses,  • 

Total. 


87,049 

1,878 

ll,S09 
lg40,7t9 

•  ni4 

87 

-  I«87 


Menibera  of  Frtendif  SoeletieB, 

D  I  ;  'i!  lib  fi  r  Pjiiah  Schools, 
-  lor  Other  purposes 


4710 

•404 

£166 
7tt3 


Total,  ^ 

Poor,  and  other  parochial  rates  in  1776,  -  ^7468 

—  STcnitje  of  1789,  4,  5,  ■>      -  9089 

—  of  1803,  ....  35,U48 
 -       average  of  181S,  14,  18^       -  87,848 

Total  relieved  in  1 803,    -  3430 

  uKT  if^'c  of  !S13,  1},  15,       -       -  4122 

Mciubcrs  ot  i  ncadiy  Societies,  in  1803,  •  3799 
went*  of  1813,14,1*,       •  7938 

Ntmber  of  pareona  relieved,  on  an  average  of  1813, 
14,  and  15,  6|  in  each  100.  The  avera^  rate  levied  on 
each  individual,  I3s.  S^d.  The  average  sum  for  support 
of  each  poor  person  annually,  6/.  16s.  5^r|  1.19th  of 
the  money  raised  expended  on  law  ;  and  l>34th  for  mi- 
litia purposes — ith  for  all  other  purposes— total  ex- 
ponded,  indcpaMleDt  of  maintaiwnce  of  the  poor,  la 
IS  in  each  loo,  nNmbera  of  friendly  societiea. 

In  the  hiily  district  enclosed  by  the  IJ^k  :iiicl  the  Rum> 
Dlfff  which  once  formed  a  little  priocipalily,  and  which 
ia  aaid  to  have  been  left  undisturbed  by  the  Romans,  Sax- 
MH,  ai»d  NomMDS,  the  cuatoma  and  manners  of  ancient 
Britain  are  preeerved  more  pore  than  in  anf  other  part 
of  Walts.  The  following  are  the  results  of  thr  l  i  t 
returns  to  Pariiameot,  i-espectjng  the  population  ot  una 


39,700 

40,600 
47,100 
63,187 


Population  in  the  year  1 700 

1780  - 
1801 
1811  - 


One  baptism  to  47  persons s  one  burial  to  64  persons} 
and  one  marriage  to  ISS  persons;  the  last  is  a  verj 
amall  proportion,  ^  averaM  of  England  being  one 
fliBTrioge  to  190  peraona*  The  total  namber  of  twp« 


MON 

tisms,  from  18f>l  to  ISIO,  both  inrlu',ive,  was  11,834; 
of  burials  8832  i  and  of  marriages,  405S.  The  small 
number  of  burials  and  marriages,  compared  to  tht  pol- 

pt:h!ion,  and  the  low  proportion  of  baptisms  to  |nar> 
ri  igcs,  are  very  striking;  particular  inquiry  was  made, 
i;i  cunsc(|uence,  into  tiic  jurisb  register  rctums,  bvt 

without  discovering  the  cause. 

Houses  inhabited  in  181 1,  -  11,766 
Families  occupying  tlieot,  -  13,543 
Houses  building,  -  |68 
— -—  uninhabited,  -  •  361 
FaaUiea  empkwod  in  agiiculinre,  5,8 1 S 

 in  trade,  -  4,818 

AM  others,  -  -  -  1,916 
Males,  ....  30,987 

31,140 

population  in  1801       •       •  47,100 

Increase  since  1801,  15,027 

See  Coxe's  Picture  of  Monmouthihire.  Warner's 
Walk*  in  Walet.  Evan<>'»  Taur  in  South  tr«le»»  iieoK- 
tiet  of  England  and  IValet^  vol.  ii.    (w.  a.) 

MONMOUTH,  the  county  town  of  MoMBoatballife^ 
in  the  hundred  of  Shenfreth,  Ilea  io  an  angle  betwcea 
the  Wye  and  the  Mynnow.   Itia  a  boioogh  atid  eorpo> 
rate  town,  governed  by  a  mayor,  two  bsiliffb,  and  com- 
mon councilmen.  It  returns  one  member  to  Pariiaincnt, 
in  conjunction  with  the  inhabitants  ot  Newport  and  Usk. 
This  prinlege  waa  conferred  on  it  by  Henry  VIII.  It 
la  accommodated  with  four  brldgea;  one  across  tbe 
Wye,  on  the  road  to  Gloucester ;  two  over  the  Mynnoir, 
and  one  over  the  Troihy.    Tlie  streets,  which  are  in  the 
fin  i  f  he  letter  H,  are  in  some  parts  broad  and  conve- 
nient, but  iu  other  places  narrow  and  irregular.  The 
castle,  once  a  place  of  great  strength,  and  celebrated  for 
having  been  the  birib-piaee  of  Henry      who  bore  Uw 
name  of  Henry  of  Monmootb,  ia  now  almost  entiraly  In 
ruins.    It  stofjd  on  (he  rise  of  an  cn>inei)ce,  on  the  banks 
of  the  Mynnow.    The  east  end  of  the  church  i»  much 
admired  as  a  fine  specimen  of  Gothic  architecture.  The 
county  gaol,  on  Howard's  plan,  combinea  strength,  uti* 
Itty,  and  comfort.  The  walks  to  the  vieiHiitf  are  verf 

pleasant  ;  thotigh  these  and  the  town  itself  arc  frequently 
enveloped  in  exluilatioti)*,  occasit)ne<l  probably  Irom  its 
low  situation,  and  the  vicinity  of  the  rivers.  Monmouth 
carries  on  a  considerable  trade  with  Bristol,  by  means  of 
the  Wye.  It  has  three  Mrs,  at  which  a  large  number  of 
cattle,  horses,  sheep,  and  pigs,  are  sold  ;  and  also  a  largo 
quantity  of  flannel.  Its  market  is  well  supplied  with  all 
sorts  of  i)rovisioiis.     In  1801,  it  contained  667  houses, 

and  3345  inhabitants.   In  1811,  its  population  was  as 
followa: 

Houses  inhabited,  -  -  -  661 
Famiiica  inhabiting  them,  -  7a3 
Houses  building,  -  .  -  •  4 
■  uninhabited,  -  -  -  -  14 
Families  employed  in  agriculture,  -  146 

 in  trade,      -       -    3f  5 

Ail  others,  232 

Males  16o0 

Females, ,  1873 

Total,      3503(ir. ».) 
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MONOCIIORD,  from  tingUt  and  thord, 
lignifies  properly  any  musical  instrumcni  which  has 
only  one  chord  or' string,  bulls  applied  also  to  an  instru- 
ment said  to  have  been  invented  by  Pythagoras  for  mea- 
suring geometrically  the  quaniiiies  and  proportions  of 
sounds.  A  paper  by  Dr.  Wallis,  on  the  division  of  the 
monochoid,  will  be  found  in  the  PMlotophkal  Tranaac- 
tiont  for  1698,  vol.  xx.  p.  80. 

MONONGAHELA,  n  river  of  the  United  States  of 
North  America,  rises  in  Randolph  county,  Virginia,  in- 
terlocking with  the  sources  of  the  Great  Kcnhawa  at  N. 
Lai.  38"  30'.    Its  course  is  nearly  south  80  miles,  to 
nrherc  it  receives  the  west  branch,  from  Lewis  and  Har- 
rison  counties.     Below   their   junction,    the  united 
stream  flows  south-east  30  miles  to  the  south  boundary 
of  Pennsylvania,  which  it  passes,  and  two  miles  lower 
receives  from  the  south  east,  Cheat  river,  little,  if  any, 
inferior  in  column  or  leDgth  to  the  Monongahela  itself. 
Cheat  river  rises  in  Randolph  county,  and  flows  through 
that   and   Monongahela  county,  enters  Pennsylvania, 
mnd  unites  with  the  main  stream  as  before  noticed.  The 
sources  of  the  Monongahela  and  Cheat  are  in  the  west- 
ern spurs  of  the  Appalachian  mountains.    Below  the 
mouth  of  Cheat,  the  Monongahela  flows  nearly  south  50 
miles,  to  its  junction  with  the  Youghiot^hcny.  The  latter 
rise^inthe  Appalachian  mountains,  in  Allegheny  county, 
in  Maryland,  intcrlockirig  with  the  sources  of  the  North 
Branch  of  the  Potomac,  flows  north  into  Pennsylvania, 
passing  through  I'ayettc,  Westmoreland, and  entering  Al- 
legheny county, urutes  with  the  Monongahela  at  M'Kecs- 
port,  after  a  comparative  course  of  about  100  miles. 
Twrlve  miles  below  its  junction  with  Youghiogheny, 
the  Monongahela  unites  with  the  Allegheny,  and  forms 
the  Ohio  at  the  city  of  Pittsburg.    The  entire  length  of 
the  Monongahela  river,  by  comparative  courses,  is  about 
170  miles,  but  following  the  meanders  of  the  streams* 
either  along  the  main  or  Cheat  branch,  the  length  ex- 
ceeds 200  ntilcs. 

The  country  drained  by  the  Monongahela  is  in  some 
parts  mountainous,  and  in  all  hilly. 

For  down  stream  navigation,  the  Monongahela,  at 
high  water,  is  passable  with  large  boats  as  high  as  the 
mouth  of  the  West  Branch,  and  by  lighter  vessels  much 
higher.  Cheat  river  is  navigable  into  Randolph  county, 
about  50  miles  comparative  course  above  its  mouth, and 
ihe  Youghioghcny  tu  the  Ohiopylc  falls,  in  rayeile 
county,  60  miles  above  its  junction  with  the  Monon- 


(Dahby.) 


MONRO,  M.  D.  ALEXANDER,  the  son  of  Mr. 
John  Monro,  was  born  at  London  on  the  19th  Septem- 
ber 1697,  and  descended,  by  his  father,  from  the  family 
of  Monro  of  Milton,  and  by  his  mother  from  that  of 
Foibcs  of  Culloden.  John  Monro,  the  younger  son  of 
Sir  Alexander  Munro  of  Bcarcrofl,  colonel  in  the  army 
of  King  Charles  at  the  battle  of  Worcester,  and  after- 
wards one  of  the  principal  clerks  of  the  Court  of  Ses- 
sion, served  for  some  years  a<>  a  military  surgeon  under 
King  William,  in  Flanders.  Retiring  from  the  army 
about  Ihe  commtHicement  of  the  last  century,  he  estab- 
lished himself  at  Edinburgh,  where  his  enlarged  know- 
ledge, unremitting  attention,  and  agreeable  manners, 
soon  introduced  him  to  an  extensive  practice.  At  the 
same  time,  professional  engagements  did  not  prevent 
him  from  attending  to  the  education  of  an  only  son, 
whose  early  inclination  to  the  study  of  medicine  contri- 
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buted  to  strengthen  the  desire  he  had  long  felt  to  supply 
the  want  of  medical  instruction  in  Edinburgh. 

Mr.  Monro,  after  receiving  an  excellent  classical  and 
mathematical  education,  and  completing  the  usual  course 
of  academical  studies,  was  bound  an  apprentice  to  ht!i 
father,  who  procured  him  books  necessary  for  his  pri* 
vate  studies,  and  a  chemical  apparatus  for  the  purpose 
of  repeating  at  home  the  experiments  performed  by  Dr. 
Crawford,  in  illustration  of  his  lectures  on  chemistry. 
He  was  entrusted  with  the  sick  pensioners  under  the 
charpe  of  his  parent,  and  permitted  by  the  rest  of  the 
physicians  and  surgeons  to  attend  many  of  their  patients, 
who  were  affected  with  rare  and  dangerous  diseases. 
He  accurately  examined  the  pharmaceutical  plants,  ex- 
hibited by  Mr.  George  Preston;  and  availed  himself  of 
the  means  afl'orded  by  Messrs.  Elliot,  Drummond  and 
M'Gill,  the  professors  of  anatomy,  for  observing  the  few 
occasional  dissections  which  occurred  in  Edinburgh. 
The  medical  world,  therefore,  is  much  indebted  for  the 
valuable  fruits  produced  by  the  subsequent  labours  of 
Mr.  Monro,  to  the  care  with  which  the  germs  of  his 
youthful  mind  were  nurtured  and  developed  by  the  com- 
bined assistance  of  his  excellent  father  and  the  other  dis* 
tinguished  practitioners  in  Edinburgh. 

After  completing  the  regular  term  of  his  aj)prentice- 
ship,  together  with  the  usual  studies  in  Edinburgh,  be 
went  to  London  in  the  year  1717,  for  the  purpose  of 
attending  the  lectures  on  experimental  philosophy  by 
Professors  Hawktbee  and  Whiston,  and  the  anatomical 
demonstrations  by  the  illustrious  Cheselden.  It  appears 
from  the  second  edition  of  Mr.  Cheselden's  works,  in 
1736,  that  in  consequence  of  Mr.  Monro's  communica- 
tions, he  had  altered  aitd  improved  almost  every  part  of 
his  anatomy.    In  London  he  was  supplied  with  great  op- 
portunities for  dissection,  in  which  he  acquired  a  dexterity 
and  accuracy  that  laid  the  foundation  of  his  future  cele- 
brity as  an  anatomist.    The  pupils  of  Cheselden  wero 
encouraged,  by  being  allowed  the  use  of  his  theatre,  to 
form  a  society  for  mutual  instruction,  where  they  alter- 
nately gave  lectures  concerning  the  structure  and  uses 
of  the  dififcrcnt  organs  of  the  body  ;  on  which  occasions 
young  Monro  frequently  acted  as  demonstrator  to  his  fel- 
low-students.   The  ardour  with  which  he  pursued  dis- 
section in  London  endangered  his  life,  by  an  attack  aris- 
ing from  inoculation  with  morbid  matter.    He  was  also 
very  industrious  in  forming  anatomical  preparations, 
which  he  sent  to  his  father,  by  whom  they  were  deposit- 
ed in  the  museum  of  curiosities  at  Surgeons'  Hall;  and 
their  great  excellence  induced  Mr.  Adam  Drummond 
to  promise  his  father,  that  if  the  future  attainments  of 
his  son  corresponded  with  such  early  exertions,  he  would, 
on  the  completion  of  his  studies,  resign  the  anatomical 
chair  in  his  favour. 

In  1718,  he  attended  the  hospitals  in  Paris,  and  the 
lectures  of  Chomel  on  botany  and  chemistry,  of  Gre* 
goire  on  midwifery,  Cessau  on  bandages,  and  those  of 
Bouquet  on  anatomy.  He  performed,  under  the  super- 
intendance  of  M.  Thibaut,  the  dificrent  operations  of  sur- 
gery, and  was  particularly  attentive  to  morbid  dissec- 
tions. 

In  the  autumn  of  the  same  year  he  repaired  to  Ley- 
den,  and  became  a  pupil  of  the  illustrious  Bocrhaave, 
who,  having  himself,  twenty-six  years  before,  derived 
much  instruction  and  assistance  in  medical  inquiries 
from  Dr.  Pitcairn,  was  enabled  to  return  it  with  interest 
to  this  future  ornament  of  Scotland,  and  distinguished 
improver  of  anatomical  and  surgical  science.    He  care- 
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fuUjr  attended  the  lectures  of  Professor  Bocrliaavc  on 
chemislrf ,  on  the  theory  and  practice  of  medicii  c,  a» 
■well  as  (lis  clinical  leciurcs  in  lUe  iio>spitul.  The  bUidy 
of  comparative  anatomy  was  also  cultivated  by  him,  and 
lie  pointed  oat  its  advantages  to  aome  of  hia  kIIow  atu- 
dents. 

The  frequent  opportunities  afforded  our  young  stu- 
dent of  convcisiiii^  vviih  ihis  eininei.t  (jhymcui),  m  con- 
aeqaence  of  consulting  him  on  important  mtd  novel 
caaea  from  Scotland,  convinced  Or.  Boerhaave  of  the 
auperior  attainments  and  abilities  uf  hia  pupil.  His  per- 
aevering  application  and  study  were  clearly  proved  by 
the  numeruus  MS.  nolea  of  lectures  *hii  li  he  wrote. 

Till*  account  of  llie  labours  by  kvliich  the  aclivc  nnnd 
of  so  s^rcal  a  bencfjctor  of  his  couiilry  was  enabled  to 
atamp  its  own  character  on  the  rising  generation  of  ana* 
tomiata  and  physicians,  must  convince  the  moat  ineooaU 
derate  that  no  Uating  attainments  can  be  secured,  with> 
out  eiiiig:htened  instruction,  close  application, and  patient 
invesiij^at  111  . 

liis  own  ubbervations  and  experience  fully  convinced 
.  bim  that  dissection  is  the  only  method  by  which  a  cor* 
lect  system  of  the  different  branchea  of  miedical  aiMl  aar* 
fical  knowledge  can  be  formed  or  Improved.   He  also 

endcavoiircfl,  hv  maintaining  and  nor:r;sii-ii;5  his  favourite 
science  fiom  lUc  ciiinmon  stock  of  n.itui  j1  pliilosophy,  to 
promote  its  growth  and  vigour.  L;npirici>>tn  was  thus 
prevented  from  ccmtinaing  to  maintain  its  influencci  and 
truth  enabled  to  acquire  that  ascendancy  which  it  is  en* 
titled  to  claim. 

Impressed  with  sneb  views,  young  Monro,  for  he  was 
then  only  twenty-two  years  of  agt,  n  urnt  !  t  ,  I' !i  i- 
burgh  in  I7t9.  and  succeeded,  the  ioliowing  year,  to  the 
WMtomical  chair,  on  the  resignstion  of  Measrs.  Drum* 
SBOod  and  MKSiltt  at  that  time  profesion  and  demon- 
stimtors  to  the  Cirilege  of  Surgeona,  who  thea  testified 
the  high  opinion  which  they  entertained  of  t  is  qualifica- 
tions, and  fulfilled  the  promise  made  to  his  lailici.  S(jon 
after  his  appointment,  he  was  induced  to  deliver  a  course 
of  lectures  on  aoatomy,  and  to  illustrate  them  by  his  own 
pvepafatk(Mf  made  imder  the  tnideo  of  Cbeaelden  and 
otbere. 

-  The  following  het  afPorda  a  atriking  proof  of  his  great 
abilities  ind  »elf-po8scs<iion  as  a  public  speaker.  The 
unexpected  presence  of  a  large  and  respectable  assem- 
bly, among  whom  were  the  Presidents  and  Fellows  of 
the  College  of  Pbyaldam  and  Surgaonat  who  attended 
tlie  first  lectnre>  at  the  raqocsl  of  Ma  father,  not  only  diao 
concerted  the  professor,  but  deprived  him  of  the  recol- 
lection of  what  he  had  committed  to  memory.  With  a 
\icw  to  recal  his  scattered  ihouijhts,  he  bei^aii  to  show 
BOtne  of  bis  anatomical  preparations,  and  determined  at 
laetio  adopt  such  language  as  an  intimate  and  extensive 
aequainlanee  whb  the  subject  might  suggest.  His  great 
success  Ob  this  occasion  induced  nim  to  adhere,  during 
the  long  course  of  forty  years,  to  the  same  plan,  and  few 
lecturers  ever  surpassed  him  in  ease,  elegance  and  per- 
apieuity  of  langnage. 

Proveat  Orummiand,  a  ma^strate  of  a  troiy  liberal  and 
comprehensive  mind,aflRin)ed  young  Monro  every  asriat- 
ance,  by  means  of  his  influcncr  vvith  the  Town  Counril, 
and  sanctioned  the  plan  ol  icidjinp;  which  he  had  adopt- 
ed, by  frequent  attendance  on  his  lectures. 

The  anatomical  school  of  Edinburgh,  established  on 
anch  a  firm  foundation,  and  conducted  by  so  able  a  pro- 
fessor,  soon rivslled  the  university  of  Leyden  itself,  which 
bad  Bcqtdred  tlie  greateat  celebrity  from  the  exertions  of 


the  dislioguibhcd  Bocrliaavc.  Mr.  Monro  added  naucb 
to  the  ricfies  of  Ldinburgh,  since  hia  kciures  were  at- 
tended by  j850  Students,  who  must  have  spent,  on  the 
most  moderate  calculation,  the  sum  of  ^  193,500.  Tfata 
fact  affovda  the  atrongcst  proof  of  the  aneommon  aveeeea 
of  his  lectures,  which  were  conducted  in  the  followin^^ 
manner.  After  giving  a  view  of  the  history  of  tlic  sci- 
ence, examining  the  structure  of  the  bones  and  the  dif- 
ferent parts  of  the  body  in  a  state  of  health,  as  well  na 
the  analogous  organaof  the  infci  ior  animmls,  he  iliuatrat* 
ed  the  whole  by  reaaooinga,  calculated  to  point  out  the 
nature  and  character  of  the  heiAthy  fiuetiona,  which  he 
applied  to  the  elucidation  of  diaeaae  and  the  improve* 
ment  of  surgery. 

A  hospital  was  still  wanting,  where  the  intimate  con- 
nection between  anstomy,  aurgery  and  medicine  nufbt 
be  ahown^  and  hia  iiither  uaed  every  exertion  to  cona- 
piete  a  plan  on  which  the  prosperity  of  the  rising  school 
depended.  Mr.  Monro  himself  also  wrote  a  pamphlet, 
pointing  out  its  advantages,  ri  c  -  i  n  of  2uoo/.  was. 
after  some  time,  collected,  and  a  temporary  hospital 
erected  in  1739,  which  was  superseded  by  the  present 
onei,  whoae  fiMindatiaa  wsa  laid  in  1738.  Some  of  the 
principal  rooms,  pariicnlarly  that  for  operatbns,  were 
coiistructed  according  lo  ;»  plan  of  ilie  professor.  By 
tlie  mutual  co-operation  of  nil  cla»&e&  of  citizens,  this 
u%eful  building,  which  is  capable  of  holding  nearly  300 
patients,  and  open  for  the  reception  of  the  sick  of  ell  na- 
tion%  was  completed  in  •  ahorter  time,  than  could  bare 
licen  espected. 

Provost  Orummondwas  appointed  by  the  first  contri- 
bviiurs  to  superintend,  in  conjunction  with  Mr.  Monro, 
the  erection  of  the  hospital.  In  this  spacious  building 
the  papila  of  oor  professor  learned  to  adopt  humane  ana 
feeling  manners  towarda  their  patienu,  while  thmr  were 
tnaiTucted  in  the  beat  mode  of  ctirlng  diaeases.  Ife  ne« 
vcr  absented  himself  from  any  dissection;  and  in  all  in- 
stances of  dtaih,  whether  from  accident  or  disease,  be 
not  only  pointed  out  to  the  studeius  the  difference  be- 
tween the  healthy  and  morbid  appearance  of  the  varione 
organs,  but  carefully  explained  the  practice  which  had 
been  adopted.  The  intimate  acquaintance  which  he  pns- 
sessed  of  anatomy,  and  his  knowledge  of  a  vast  \  uricty 
of  cases,  enabled  him  to  perform  surgical  operations 
with  success,  and  gave  him  great  superiority  as  a  con- 
sulting physician  and  surgeon.  He  manifested  his  deep 
aenie  of  the  utility  of  clinical  lectorea,  by  coniintiing 
them  with  unwearied  indastry,  after  that  diaeaae  had  be- 
gun  which  terminated  his  useful  career. 

Mr.  Monro  usnisted  in  establishing  a  society  of  phy- 
sici.-MiH  and  surgeons,  and  six  volumes  of  medical  essays 
and  observations  were  published  by  bim  aa  accretary* 
which  he  considered  to  be  the  best  means  of  increasing 
the  knowledge  of  medicine;  and  when,  at  the  recom- 
mendation of  Colin  Maclaurin,  the  society  was  enlarged 
by  the  admission  of  piTiIosoptiers  as  members,  he  con- 
tributed several  valuable  papers  to  the  two  volumes 
which  were  published  during  his  life  by  the  Philosophi- 
cal Socieqr»  under  the  title  of  Phyaical  and  Literary 
Easaya. 

His  conduct  to  Dr.  Martin,  private  lecturer  oi)  a."a- 
tomy  at  Kdinbnrgb,  exhibits  a  liberality  of  kcnliment 
deserving  of  itnitalioii,  since  he  acted  towards  him  with 
the  greatest  kindness  while  living,  and  imdertook  to  en* 
perintend  the  publication  of  his  works  on  anatomy  af^er 
his  death. 

Dr.  Monro  has  rarely  been  surpassed  as  a  nun  of  bu- 
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dtlMM  tj  hit  •mtMttpomiMOUs  eloquence.  He  was  a 
director  of  the  Bank  erSeoU«tid,  a  jastiee  of  the  peace, 

a  comniisaioner  of  the  high  roads,  and  a  manag;cr  of  nianjr 
public  charities,  and  ful&ltcd  the  various  duUes  which 
auch  situations  require  with  great  regularity  and  honour. 
'  -H^  waa  a  ateady  aupporter  of  civil  liban/r-^rmly 
attached  to  the  Hooae  of  Hanofen  and  OMnileeted  (^veat 
attention  and  hunnanitf  to  the  wounded  officers  and  sol- 
diers who  fell  at  Prestonpans.  He  evinced  great  com- 
passion and  benevolence  to  the  rebels,  not  only  by  pro- 
curing pardon  for  them,  but  by  cheerfully  affording 
professional  aid,  which  was  of  great  use  to  those  who 
had  aaffered  io  the  irnqr  of  the  JPreteDder.  Hia  friend- 
ihlp  with  CoVin  Maclaorin,  the  friend  and  commentator 
of  Newton,  who  was  appointed  professor  in  the  year 
1725,  when  Dr.  Monro  delivered  his  first  lecture  in  the 
University,  afTords  a  strong  testimony  of  the  esteem 
and  afl'ection  in  which  be  waa  held  by  bia  intimate  ac- 
quaintance. 

:  -Mr.  Monro'a  btfluence  as  a  teacher  was  much  increas- 
ed by  the  exterior  graces  of  a  well-formed  person  and 
gentle  manners,  which  were  combined  with  an  amiable 
disposition,  and  the  ennobling  dignity  of  a  comprehen- 
ehre  end  liberal  mbd.  It  was  his  great  object  to  perfbrm 
profcsakmal  dutie*  with  a  spirit  of  true  philamhropf,  cn- 
deaToorlitg  to  make  fail  own  eirpeniance'  ailba'ervfent  to 
the  knowledge  of  others,  an  as  to  the  advancement 
of  the  healing  art.  Hcendeui  ed  liis  patients  l)y  an  af- 
fectionate conduct,  and  his  chunMl  U  :ci  ntion  to  the 
waata  and  diseases  of  the  poor  secured  ttieir  regard  and 


He  performed  the  duties  of  a  eoa,  e  hnaband,  and  a  fa- 
ther In  the  moat  exemplary  manner,  ffia  fiither,  to  whom 

Edinburgh  is  much  indebted  for  her  prosperity,  died 
ill  Berwickshire,  at  the  seat  of  his  only  &on,  whose  suc- 
cess as  a  professor  had  contributed  to  gladden  his  de- 
clining yeara.  He  waa  very  attentive  to  the  education 
of  his  sonai  ioatrocted  them  in  many  of  the  adcncea 
himself,  and  treated  them  throvgh  life  with  all  the  fa- 
roiliarity  of  a  (Kend. 

Dr.  Monro  frequently  laboured  under  a  spitting  of 
blood  when  he  caught  the  lea&t  cold,  and  was  s'ibjecl  to 
inflammatory  fevers.  After  an  attack  of  the  influenza 
in  the  year  1763,  he  waeaeverely  afflicted  with  a  fun- 
gous nicer  of  the  Madder  and  reetimi,  which  he  bore 
with  great  patience  and  Christian  rcsignarinn,  and  -lied 
with  uncommon  composure  on  the  lOihoi  July  1767,  at 
the  age  of  seventy. 

The  works  of  Dr.  Monro  were  published  after  bis 
death  by  his  son  Alexander,  professor  of  anatomy^  in 
one  4to  volarae.  Tiw  InminMia  order,  and  accnnte  phU 
leeophkai  deecrlptian  which  characterize  hfa  writings, 
have  secured  him  the  admiration  of  all  succeeding  ana- 
tomists. His  Osteology,  the  outlines  of  which  were 
first  read  to  a  medical  society,  when  he  was  student  in 
Loodoo,  ia  yet  muivaUed.  The  methodical  and  aimple 
arransemeut  that  he  has  adopted  in  tide  work,  moat  con- 
tinue to  be  a  model  for  every  interpreter  of  naturt,  who 
wishes  to  follow  her  direction  and  not  his  own  imagin.!- 
tion.  Alic  r  'licvjiu^  Vac  ".jm  nion,  general  appearance?, 
and  diviaions  of  the  bones,  he  points  out  the  connec- 
tion of  the  one  he  axamines  with  tlioee  around  it,  and 
cooetudes  by  eoumsratiog  the  purposes  which  the  bone 


Dr. 


serves  in  the  animal  economy,  and  stating  its  diseases,- 
The  Introductory  Letter  to  the  first  edition  of  bia  Cons-' 
parative  Amitomy,  is  an  able  defence  of  tins  impertant 

branch  of  science.  His  Comparative  Anatomy  is  ex- 
cellent ;  and  nothing  affords  &o  sirikiing  a  proof  of  the 
ran^e  of  Monro's  mind,  and  the  correctness  of  his  rea- 
soning, as  the  intimate  union  he  assisted  in  establishing 
between  cwmpatatiTe  and  human  anatomy,  from  which 
he  endeavoured  to  deduce  his  physiological  observations. 
It  clearly  appears  from  his  papers  on  medicine  and  sur- 
gery, iliat  he  was  amongst  the  first,  v  im,  bv  conducting 
manual  operations  accoiding  to  the  light  ol  science,  as- 
sisted to  rescue  surgery  from  barbarism  and  ignorancOi 
and  to  restore  it  to  that  rank  and  eaiimation  whldi  so  iiae- 
fol  a  part  of  the  medical  profession  is  folly  entitled  to 
cbim.  His  last  work  on  inoculation  in  Scotland,  written 
at  tlie  age  of  sixty-eight,  evinces  with  what  eagerness  he 
continued  to  promote  improvements  in  medicine,  and  to 
check  the  progress  of  prejudioea  injurioaa  to  the  healtbt 
the  comfort,  and  the  lives  of  his  fbilow-meo. 

See  Life  of  Dr.  Monro,  Primus,  firefixed  to  hit 
fVorks  ;  Dr.  Duncan's  Account  qf  hit  Ltfe ;  Bowers' 
Hittortf  of  the  University  of  Edinburgh,  vol,  ii.  p.  ICS 
—188;  Dr.  Barclay's  Preface  to  a  Srriet  of  Engravingtf 
reftretenting  the  Bones  by  Edward  Mitchel,  Kngraveri 
Edinharwhi  and  The  Medical  School  qf£dinburgA. 

ALEXANDER  MONRO,  SnUHOia,  M.  D.  the 
youngest  of  the  three  sons  of  Dr.  AlfNtinrler  Monro, 
Primuny  and  Isabella  M'Donald,  second  tiaughtcr  of  Sir 
Donsld  M'Donald  of  M'Donald,  in  the  Isle  of  Sky, 
fiarooet,  was  born  at  Edinburgh  on  the  30th  of  March 
i7SS.  He  acquired  the  first  rudiments  of  classical  litera- 
ture under  Mr.  Mondell,  aifistioguisbed  teacher  in  Edin- 
burgh, whose  kindness  and  exertions  were  long  remem- 
bered by  his  grateful  scholars.  His  father,  from  a  deep  con- 
viction that  an  intimate  acquaintance  with  the  principles 
of  mathematical,  physical  and  ethical  knowledge,  is  tlw 
best  preparation  for  medical  enouiriast  placed  Um  under 
the  tuition  of  his  bosom  friend,  CoUn  Maehittrin,  the  Pro- 
fessor of  Mathematics,  Dr.  Stewart,  and  Sir  John  Prin- 
gle.  He  did  not  commence  the  study  of  medicine  un- 
der his  father  before  he  had  attained  his  eighteenth  year, 
when  an  enthusiastic  diligence  and  ardour  soon  made 
him  a  useful  assistant  in  the  dissecting  room.  It  waa 
here,  like  Cheaelden,  Halleri  and  AlbinuSf  tl»t  he  ob- 
tained an  accurate  acquaintance  whh  the  atroetura  and 
functions  of  the  human  body  by  constant  dissection,  the 
only  sure  basis  on  which  medical  and  surgical  improve- 
ments can  be  founded. 

He  studied  the  various  branches  of  medicine  under 
Professors  Rutherford,  Sinel^r,  and  Alateoi  and  proae- 
outed  bis  labour)  with  such  unremitting  perseverance, 
that  in  the  year  1733,  at  the  age  of  twenty,  he  assist- 
ed his  fatl}er  in  his  anatomical  lectures.*  He  graduat- 
ed in  1755,  when  his  inaugural  diaiertation,  De  Teuibut- 
et  Semine  in  varim  .'fR{ma/i^u«,diaplafWl  a  minute  know- 
ledge of  the  physiology  of  thOM  organs,  and  of  the  lym- 
phatic system,  which  be  afterwam  investigated  with 
'■.a  much  success.  His  superiority  as  a  demonstrator 
ai.d  lecturer  induced  the  patrons  of  the  University,  in 
cnnse(|ucncc  of  a  petition  from  the  father,  to  appoint 
him  Professor  of  Anatomy  and  Surgery,  on  the  12tb 
July  1755,  and  in  the  twenty-second  year  of  hi*  age. 

Or.  Monro,  Primtt»f  manifested  great  solidtttde  in 
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procuring  tesliroonials,  nol  only  fi  oia  ibc  differcni  pro- 
fcMoniy  bat  also  front  such  students  as  aiiendcd  the 
dcmoostrationa  of  young  Monro,  with  •  view  to  satisfy 
the  patrons,  in  the  mofll  effectOil  miBlMr)  oT  b»  bod's 
diligence  and  talents. 

W'lan  Dr.  Monro,  applied,  on  this  occasion,  to  I  l 
Town  Council,  and  presented  tke  testimonials  of  Un 
ton's  character  and  abilities,  Mr.  Stiiai  i,  son  in-law  of 
tbo  formor  profeasor  of  anatomj,  Mr.  Drumnoodt  md 
venior  miftiMfsie  daring  th«  abwiioo  of  Provost  Dmni'* 
ZDond,  at  that  time  in  London,  told  him,  "  lie  hid  no 
need  or  wi^h  tu  inspect  them.  Tell  me,"  said  Mr. 
Stuart,  "your  own  sentiments  of  him;  for  I  am  sure 
over/  one  will  tru&t  you  ratlicr  than  aoy  other  peraoo." 

As  you  refer  to  me,  then,"  observed  the  Profesaori*joll 
may  believe  me  when  I  smi  that  if  the  world  gives  me 
credit  for  any  ability  or  effiect  in  piroinoiing  the  charsc- 
Icr  nnd  usefulness  of  the  University,  1  think  more  highly 
of  iiiin  tiiat)  ihey  can  Uuuk  uf  me."  He  seems  also  to 
have  been  induced,  by  an  anxiety  for  the  prosperity  of 
Um  CollegOt  to  select  as  a  professor  the  younger  son  io 
preference  to  the  elder»  from  a  conviction  that  the  oa« 
tural  am!  irquircd  attainments  of  the  formr-r  were  better 
calcuUted  lu  iii.iintain  the  honour  of  llie  U  nivcrsity  than 
those  of  ilic  latt;:r. 

Dr.  hloato,  Frimus,  being  yet  in  the  vigour  of  life, 
and  an  cntbttilastic  teacher  of  anaumyi  aent  hie  sou  to 
prosecute  his  studies  under  the  most  eninMitjpralbsMrt 
at  London,  Paris,  Berlin*  snd  Leyden.  whilst  the 
pupil  of  the  celebrated  Professor  Meckel  at  Berlin,  he 
resided  io  hii>  faintly,  and  thus  enjoyed  all  the  advan- 
tages of  public  and  private  instruction.  In  1758,  Dr. 
Monro  published  at  the  same  place  bis  ^assy  flk  fcma 
Lymfihatitia  VthnUoiitt  for  the  purpose  of  proving, 
more  at  large  than  in  his  Thesis,  that  the  valvubr  lym- 
phatics are  one  general  system  of  absorbents.  I'he 
first  preparation  ot  the  Acoustic  Nerve,  and  liic  most 
jniiiule  ramifications  of  the  lacteaJs,  were  made  by  him 
during  his  residence  with  Dr.  Meckel. 

He  renisiDBd  only  a  short  time  at  Leydeot  as  Albinusi 
whose  leetares  he  wished  to  attend,  was  confined  with 
discabc.  This  univer-ii'.y,  only  20  years  before,  had 
been  justly  considered  lUe  lumiuary  of  the  medical 
world,  but  its  splendour  was  eclipsed  by  the  removal 
of  the  celebrated  Albinus,  Professor  of  Anatomy,  and 
hy  the  peglect  of  the  patrons  ol°  the  university  to  St. 
cure  lecturers  of  disUoguished  ardour  and  intelligence. 
The  genius  snd  fame  of  Meckel  had  rsised  Berlin  to 
llic  honourable  rank,  wliich  Leyden  so  recently  possess- 
ed, and  brought  studuni^  front  every  quarter  of  the 
globe,  to  enricli  that  capital  with  t>cience  and  wealth. 

Dr.  Monro  rsturned  to  Edinburgh  in  the  summer  of 
1758,  where  he  was  admitted  a  ticemiate  of  the  Edin» 
liiir^t)  Royal  College  of  Physicians  on  the  2d  May,  and 
tkvied  a  fellow  on  the  1st  May,  l?s9.  lie  also  suc- 
ceeded his  father  as  secretary  to  ti»c  Phllosriphical  So- 
fuety.  lu  the  aulutiin  of  17.58,  he  commenced  bis 
lectures  as  colleague  with  his  father,  and  combined  in 
his  own  person  the  itnowledga  of  soflse  of  t|m  most  cele> 
brated  anatomical  professors  of  the  last  c«ntitry,ClieBel- 
t'tn,  Bocrli.iavc,  Monro  and  Meckel.  Wenecd  not  be  sur- 
prised to  find  tlie  fame  of  the  University  of  Edinburgh 
constantly  increasing  under  a  lecturer  enriched  with  the 
treasures  of  such  eminent  anatomista,  directed  by  the  con- 
stant instruction  and  saperintendanee  of  bis  own  parent, 
and  whose  ardent  enthusiasm  was  regulated  by  thedictates 
of  a  comprehensive  judgntcnl  and  acute  discrimiualion. 


His  course  of  anatomical  lectures  was  arranged  nearly  ac- 
cording to  the  aame  connected  and  orderly  plan  with  that 
of  Monro,  /Mmiw,  wbo  continued  to  witness,  during  the 
•pace  of  nine  years,  the  uncommon  success  of  his  sod  in 
the  advancement  of  that  instruction  which  he  had  begun. 
The  demonsiraiions  of  our  professor  were  conducted 
with  a  simplicity,  accuracy  and  distinclness,  which 
nsver  failed  to  instruct  and  delight  his  students,  and  few 
HMO  anrpessod  him  In  exciting  a  tssie  for  that  brands 
of  seieoeo  which  lie  so  ably  eommunieated.  The  nvwi* 
bcrof  pupils  wbo  attended  his  lectures  was  14^'^,  ave- 
raKit.g  nearly  350  annually.  If,  with  Dr.  Monru,  /  rimu.». 
^is  <•  1  alculatc  the  expense  of  each  studci  t  Mi.  per 
annum,  the  riches  introduced  into  Edinburgh  by  the 
.  lectures  of  his  son  would  amount  to  700,000/.;  and 
tbe^  two  distinguished  individuals  may  bo  eooside£|Ml 
as  hsvinf*  added  099,500/.  to  the  improvement  of  Emu- 
buri  li  and  i((  inhabitants 

A  controversy  was  maintained  with  great  warmth, 
betwixt  Dr.  William  Hunter  of  London  and  Dr. 
Monroi  ob  the  subject  of  their  respective  claims  to  the 
discovery  of  the  aao  of  the  lymphatiea,  wMeb  c«mri> 
butcd  to  make  both  examine  this  part  of  anatomy  with 
greater  minuteness  ;  and  to  thrtr  rivalship  we  arc  in- 
uii'Mtd  for  the  intini^ie  k:iy  w[t-  i  j-e  of  that  beautiful  sys- 
tem of  vessels,  by  which  their  office  as  absorbents  is  cs- 
ublisbed  with  •  oettab^  m4  claaneis  tlMt  nmove  ail 
doubt. 

The  following  statement  by  Dr.  Willltm  Hootar,  in 

his  treatise  on  Aneurism,  in  the  6tb  volume  of  The  L,oh- 
don  Medical  Oitcrvaiiont  and  Enquiriety  affords  a  strik- 
ing proof  that  he  did  not  suppose  the  solid  parts  of  the 
body  were  taken  up  by  the  lymphatic  vessels.—'*  la 
this  case  (Aneurism)  the  sppewttneo  was  rather  as  If 
the  blood  bad  insensibly  dittotved  and  vfoahed  away  the 
lubttance  of  the  bone,  as  we  see  in  stones  of  unequal 
texture,  that  have  been  lung  washed  by  a  dropping,  or 
a  stream  of  water." — See  Dr.  Wintcrbottom's  Thesis, 
De  VaeU  MsmrbentAmt,  IfZlf  wbo  gives  a  full  account 
of  Dr.  Monro's  opioiMi  reopoeting  the  ahaorption  of 
solids. 

D..  Morr  's  Icrturej  arc  universally  acknowledged  to 
have  been  liic  tallest  course  of  anatomy,  physiology, 
pathology  and  surgery  ever  delivered.  Dr.  William 
UuDtcr  was  surpassed  by  none  as  a  demonstrator  or  lec- 
turer, but  hn  paid  too  little  attentioa  to  phy^bgyt  ftod 
on  tMs  account  Or.  Monro,  wbo  for  40  years  per- 
formed the  srduods  duties  of  the  snatomieal  chair 
wilfioui  an  assistant,  is  entitled  to  greater  praise  than 
his  powcrfui  rival.  He  delivered  his  lectures  until  the 
year  leoo,  when  his  son,  the  preseht  Professor  of  Ana> 
tomy,  wbo  had  been  conjoined  with  him  in  I798f  bejpui 
to  assist  bim.  He  eoatimted,  however,  his  surgical 

course  until  the  year  1807,  and  delivered  the  introduc- 
tory Icctuic  for  the  session  180S-9,  when  he  was  76  years 
old. 

By  a  happy  union  of  anatomical  and  medical  know- 
ledge, Dr.  Monro  was  distinguished  as  •  cooatdtiog  aiir- 
geoui  and  displayed  uocommon  acuteiieas,  corrsMieas, 
and  humanity  In  the  direction  of  operations;  and  in 

surger  y,  to  make  use  of  the  words  of  a  \l  \  \  l  npi  tcnt 
judge,  Mr.  15.  Bell,  "  his  improvements  were  numerous 
an<l  important." 

Dr.  Monro  commenced  the  practice  of  a  phyaieinn 
on  bis  return  from  the  continent;  and  bis  skill  and 
success  have  seldom  been  equalled  by  any  practitioner 
in  this  city.    I'or  ibc  atlaiomeot  of  so  high  an  honour, 
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]ie  wait  indebted,  in  no  biiiall  degree,  to  the  habit  of 
keeping  a  rcpuljr  account  of  every  case  which  cimc 
under  bis  care,  with  the  additkn  of  soch  notes  and 
obKrvations  as  bh  good  teiwe  and  sccante  judgment 
•applied.  His  greet  object  wee  to  beve  recooree  to 
■imptfr  end  powerful  remedies,  whoee  ellleacjr  was 
sanctioned  by  just  rcasoninf^,  or  extensive  experience. 
With  a  mind  untnflueiiccd  by  the  dogmas  of  particu- 
lar sects  or  parties,  he  was  always  prepared  to  adopt 
eocb  new  modes  of  practice  ae  bis  increasing  know- 
ledge approved ;  and  to  eecominodtte  Me  prescriptions 
to  the  various  changes  of  dneaaeti  wbicb  bahitt  of  ac- 
curate observation  enabled  him  to  discern.  Few  prac- 
titioners were  more  alive  to  the  i  i  lii  on  of  a  patient 
than  our  distinguished  physician,  who  investigated  their 
compkdMa  with  a  caution  and  feeling  that  showed  deep 
intcreat  in  the  ^ictiom  of  tbe  sufferer.  Tbta  coo* 
duet  inspired  a  confidenoo  in  Ins  attentlv*  kindneas» 
which  frequently  promoted  llM  roeovevf  «f  thOBO.  en- 
trusted 10  his  care. 

As  a  consulilnK;  physician,  Dr.  Monro  merited  the 
bighest  praise.  He  entered  into  no  subtle  disquisi- 
tions or  controverbics  about  difficult  or  disputed  points; 
lie  abowed  no  croduUqr  as  to  the  virtnee  of  particu- 
lar remedies,  nor  (Qd  be  arrogato  to  Mmself  anjr  so* 
pcrior  skill,  by  boasting  <  f  M  .  own  success,  .but  was 
always  prepared  to  propose  or  adopt  such  active  re- 
medies as  promised  to  Ike  of  osMiiiiiM  benoAt  in  (UAkult 


Tbe  celebrity  of  our  Professor  extended  Ms  lame 

throughout  Europe,  and  be  was  admitted  a  member 
of  the  royal  academies  of  Paris,  Madrid,  Berlin,  Mos- 
cow, tec. 

His  favourite  amusement  was  borlictilture,  which 
he  pursued  witb  SMicli  pleasure  dnrfa^  the  greatest 
pan  of  bia  lifis. 

Our  Professor,  in  ibe  nndst  of  his  other  numertras  la* 

boui"!,  tl;r'  not  neglect  to  attend  to  his  duties  r^s  secretary 
of  tlie  PiiilObophical  Society,  whose  esiays  he  continued 
to  publish  during  tin:  tl  ,urishin>^  period  when  Lord 
Karnes  was  president,  and  Sir  George  Clerk,  Mr.  John 
Clarkt  Drs.  Culleoi  Homo,  HepO}  Blackt  Touag't  Dan- 
can*  Httttaoi  vara  aaembors.  An  exceUaat  paper  of 
■his,  Goncemini^  the  effects  produced  by  nareotics  and 
stimulants  on  the  nervous  system,  in  the  3d  and  last 
volume  of  this  work,  throws  considerable  light  on  the 
use  of  this  important  pari  of  the  animal  economy.  The 
same  volume  also  contains  some  valuable  remarks  on, 
pdfpeuatomonrs  in  the  pharynx  and  oesophagus,  and  on 
the  use  of  mercury  in  convulsive  diseases.  In  conse- 
quence of  the  proposal  of  Principal  Robertson  and  Pro- 
fessor Dalztll,  the  Pliilosophical  Society  was  incoi  po- 
raled  by  charter,  in  the  year  1783,  ittto  the  Royal  Society 
of  Edinburgh,  and  Dr.  Monro  resigned  the  office  of 
•acreiarjr  t  be  itiUi  howeveri  continued  an  actiro  and 
itsaful  member,  and  enriched  their  transaetiens  with 
aane  excellent  rommimications  on  animal  clrrT-rity 
aod  galvanisin,  and  an  the  cffecis  of  the  obli<jue  iii^ei  uon 
of  muscular  fibres. 

Dr.  Mooro  was  not  so  tall  as  bis  father,  but  had  the 
same  amiabio  mildness  of  countenance,  and  manifested 
iba  aanna  benevolant  pleaauta  in  promoting  tbe  happi- 
nasB,  or  alleviating  the  wants  and  distresses  of  his  fel- 
low-mer. 

He  pursued  the  study  of  polite  literature  with  his 
usual  ardour,  and  introduced  into  bis  lectures,  in  a  very 
appropriate  and  judicieua  manner^  tlie  atoraa  b«  bad 


j\cc[uired.  He  neglected  no  opportuni'.y  of  cxtcndir.;; 
his  atiiuaintauce  with  every  (UqjartMicnt  ol  knouicdj^c, 
as  fttr  a»  these  studies  did  not  interfere  with  his  profes- 
sional, iivii,  or  social  duties.  His  character  as  a  hus- 
bandy  fatberi  friend,  and  landlord,  was  distinguished  for 
affection,  tendarnest,  Undness,  and  generosity.  In  his 
temper  he  was  cheerfal  and  candid,  livt-ly  in  conversa- 
tion, pleasing  in  his  manners,  and  ccMiciiiating  in  his 
dis[>o5ition. 

At  last,  after  devoting  more  than  60  years  to  the  ser- 
vice of  mankind)  be  was  attacked  by  a  slow  and  painful 
disease)  which  term  in  Li  ted  an  active  and  valuable  life,  in 
the  85th  year  of  his  ugc.  Under  long  confinement,  in- 
crc.nsin  J  feebleness,  and  the  prospect  of  greater  affiiction, 
Ui»  paiicnce  and  resignation  were  most  exemplary,  and 
together  with  >;reat  thankfulness  for  past  blessings,  he 
displayed  a  humble  confidence  in  tbe  mercy  of  Him  bjr 
whom  his  sufferings  were  inflicted. 

In  1783,  Dr.  Slonro  published  obsfervations  on  the 
structure  and  functions  of  the  nervous  sys'.cm,  and  has 
traced,  farther  than  any  of  his  predecessors,  the  olfactoi  y 
nerve,  tbe  nasal  twig  of  tbeophtbalmic  branch  of  the  ah 
pMr»  and  the  vidian  branch  of  tka  superior  maxillary 
nerve.  By  ascertaining  that  theae  nervea  are  distributed 
on  tbe  same  membrane,  he  contributed  to  the  discovery 
of  the  sense  of  snicll  residing  in  more  nerves  ;hj!i 
former  anatomists  acknowledged.  He  has  also  extended 
our  acquaintance  with  the  smaller  branclun  of  tba  aadi- 
terv  nerve  and  the  nerves  of  tbe  teeth. 

In  1785,  he  published  an  exeollent  work  on  the  struc* 
ture  and  physiology  of  fishes,  showing  that  the  absorbent 
functions  of  the  lymphatic  system  exist  equally  in  birds, 
fishes,  and  amphibious  animiils,  as  in  men  and  quadru- 
peds. He  has  demonstrated,  in  his  Treatise  uti  the 
Brain,  the  existence  of  lymphatics  in  that  organ,  by  fill- 
ing tbem  with  a  coloured  injeciion.  His  pathological 
and  surgical  observations  in  this  work  are  extremely 
valuable,  and  point  out  the  communication  between  the 
lateral  venti  icles  of  the  brain,  the  scut  of  the  water  in 
Hydi cncephalus  ;  and  that  the  c!liil)^Jes  io  {he  texture  of 
the  brain  are  proved  to  be  the  result  of  absorption.  lo 
Ms  Treatise  otj  ihct  Eye,  he  Itaa  described  tbe  muscular 
structure  of  tbe  iris,  the  nature  and  course  of  the  retina, 
eoneeming  which  Mbrgagni,  Winslow,  Hallcr,  and  his 
father,  held  different  opinions,  and  hns  endeavoured  to 
establish,  by  experiments,  that  the  obliq'ic  nnjscles  of 
the  eye-ball,  and  the  orbicular  muscle  of  the  eye>llds» 
are  tbe  means  by  which  the  eye  is  adapted  to  objects  at 
difl^rent  ^stances.  In  his  Treatise  on  the  Ear,  he  has 
published  the  most  full  and  accurate  description  of  the 
iuunan  cochlea,— of  the  smaller  branches  of  nerves  dis- 
tribulti]  ii[ju[i  its  several  coniponenl  parts,  and  supplied 
many  new  facts  respecting  the  ear  of  the  whale,  skate, 
tortoise  and  angel  fish.    In  1786,  be  published  a  WOtk 

on  tbe  Bursas  Mucosae,  which  adds  lo  bis  character  aa  a 
good  anatomist  and  profound  pathologist. 

Such  Were  the  lives  cf  i  two  Monros,  who  coniii- 
boted  to  extend  the  bou^idaiks  of  mtdicul  science,  by 
promoting  the  advancement  of  valuable  discovery  and 
improvement— to  divide  at  first  the  honour  of  medical 
degrees  between  Leyden  and  Edinburgh^— end  finally, 
to  raise  the  metropolis  of  Scotland  to  the  Kigheat  cele« 
brity  as  a  school  of  medicine. 

Ste  Jin  Account  of  the  L^e,  JVr'ttings,  and  Character 
of  the  late  Dr.  Alexander  Monro,  sccundus,  by  Dr.  Dun- 
can, senior. 

MONSiCMoMTBs  HAMMwnm,)  a  town  in  tlie  king^ 
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domof  tlie  Xeihcilands,  and  ihc  chief  place  oi' the  pro- 
vince ut  iiainault,  is  situated  partly  on  a  b>U|  upon  the 
rivet*  Trouide,  which  traverses  it.  TJw  tgurn  i%  wcU 
built,  and  containa  wvenl  good  aqutre«  and  tUMti. 
The  principal  public  bnildlng^  and  institutions  are  th« 
Iloiei  (Ic  ViHc,  a  large  old  buildingi  with  a  fine  steeple, 
erecuii  in  1716,  and  situated  in  a  square;  the  Govern- 
nient  house,  situated  in  a  spacious  market-pUoe ;  the 
Chateau  and  its  garden* ;  the  ci-devant  Abbey  of  Wan* 
tru  I  a  lar|re  hospitali  originally  comtraeted  by  VaabttD; 
a  commodious  foundling  hospital ;  a  gymnasium,  with 
a  g'jod  library.  The  churches  arc  well  built.  The 
great  church  is  n  fine  building,  the  side  altar  and  chapel 
being  formed  of  pure  marble.  That  of  St.  Elizabeth 
occupies  the  site  of  an  ancicM  castle,  demolished  in 
1618,  and  said  to  have  been  erected  by  Julius  Csiar* 
The  town  is  snrrounded  by  an  earthen  mound  and 
ditches;  and,  since  ISIS,  its  fortificaiions  have  been  in- 
creased. The  mariufaclnrcs  of  Moiis  are  wooUen,  cot- 
ton, lincni  and  lace.  It  poHscs^cs  also  iron  founderics, 
and  works  for  salt,  pottery,  oil,  and  soap,  which,  from 
its  oommand  of  coal,  and  its  communication  with  Pari* 
by  the  cnnal  of  St.  Quintin,  it  carries  on  to  great  advan- 
tage, ropolation  20,000.  Last  Long.  3*  47'  15"^  and 
North  Lat.  SO*  S7'  2*. 

MONSOONS.  See  Wisn. 
MONSTER.  Sic  Physiology. 
MONTAIGNE,  (Michel  de)  a  celebrated  French 
writer,  was  bom  at  the  Chateau  de  Montaigne,  near  Ber* 
gerac,  upon  the  Dordognc,  on  the  CSih  of  February, 
J433.  He  was  the  third  son  of  Pierre  Eyfjuem,  a  man 
of  rank  cind  probity,  w  ho  appears  to  have  discharged  the 
paternal  duties  with  extraordinary  care.  Voung  Michel 
was  awakened  evei7  morning  by  softmu!>ic,  lest  sudden 
excitation  might  injure  bis  health ;  and  a  German  do- 
mestic, unacquainted  with  the  French  language,  taught 
hinn  to  express  his  first  ideas  in  Latin.  At  the  age  of 
six  years,  he  was  sent  to  tlic  College  of  Bordeaux,  then 
conducted  by  the  most  celebrated  preceptors  in  France, 
one  of  whom  was  our  distinguished  countryman,  Ocorg« 
Buchanan.  Montaigne's  knowledge  of  littio,  acquired 
in  a  manner  so  (ji  rn  iimon,  was  here  of  some  avail  to 
him  ;  and  thou^;!.  uc  m.iy  be  allowed  to  doubt  his  asser- 
tion, that  the  masters  '  were  afraid  to  arcost  him,'  the 
instructiotis of  his  nurse  must  have  m^tciiaUy  contiibu- 
ted  to  form  that  minute  and  extensive  ac'iu.iiiitancc  \mi1j 
classical  literature,  and  that  strong  tin^  of  Latiuity,  for 
which  his  writings  sre  so  remarkable. 

After  seven  years  occupied  in  such  studies,  Mon- 
taigne, with  the  view  of  becoming  a  lawyer,  engaged 
in  the  requisite  course  of  preparation;  but  his  love  of 
jurisprudence,  and  bis  progress  in  that  science,  appear 
to  have  btm  equally  small.  The  Parliament  of  Bour- 
deaux  seldom  witnessed  his  official  exertions;  and  after 
his  elder  brother's  death,  from  the  stroke  of  a  tennis- 
ball,  he  gladly  exchanged  the  advocate's  gown  for  the 
sword  of  a  country  gentleman.  A  short  lime  aft<:r, 
I S6U,  he  married  Fran9oi8e,  daughter  of  n  celebrated 
pleader,  Joseph  de  la  Chaaaagne;  Miii  potmsing  iha 
Chateau  de  Montaigne,  whieh  bis  fiither  bequeathed  lo 
him  in  l  -i69,  enjoying;  a  competent  fortune  and  domestic 
happitie^is,  he  had  full  leisure  to  combine  rtiral  and  in- 
tellectual employment  m  the  most  suitable  proportion. 
Study  seems,  however,  to  have  attracted  nearly  all  his 
attention;  riding  afforded  a  healtbliil  and  favourite  ex- 
ercise ;  he  lived  remote  from  the  political  tjtiarrcls 
tvbicbi  at  thai  pcriodi  disiracl«d  his  country ;  and  few 
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avocations  enticed  him  from  reading,  or  commitiint^  to 
paper  such  reflections  as  thai  reading  excited,  in  what- 
ever order  they  occurred.  Before  the  decease  of  his 
{sther,  Montaigne  had  translated  the  Natural  Theology 
of  Raymond  «  Sebonde;  and,  in  157),  he  superin- 
tended  the  posthumous  publication  of  his  fiienc^,  the 
Sieur  de  la  BoSlie's  works,  lie  did  not  appear  in  the 
character  of  sn  original  author  till  1580,  when  the  fruit 
of  bis  meditations  was  published  under  the  title  of  Essayii 
at  Bourdeans.  Eight  years  afterwards,  in  a  new  editioB 
prepared  under  his  eye  at  Paris,  the  work  wa*  r.  i-  -ncnt- 
ed  by  a  third  book,  and  niuny  addliicns  to  the  ^j^.l  al- 
ready ])ul)lisiied. 

In  this  singular  production,  Montaigne  completely 
fillfils  the  promise  of  '  painting  himself  in  his  natural 
and  simple  mood,  without  alodyoranitice.'  Andtbougli 
Scaliger  might  perhaps  reasonably  ask,  What  mstters 
it  whether  Slontaignc  liked  white  wine  or  claret  £" — a 
modern  reader  ^vill  not  easily  cavil  at  the  patient  and 
good-natured,  though  exuberant  c[;oti<>rr,  which  brings 
back  to  our  view  <  the  form  and  pressure'  of  a  time  loag 
past.  The  habits  and  humours,  the  mode  of  acting  and 
thinking,  which  characterized  a  Gascon  gentleman  in 
the  sixteenth  century,  cannot  fail  to  amuse  an  enquirer 
of  the  nineteenth ;  while  the  faithful  delineation  of  human 
feelings,  in  all  thrir  strength  and  weakness,  will  serve  aa 
a  mirror  to  every  mind  capablenf  aetf-examinatiiM.  But 
if  details,  otherwise  frivolous,  are  pardoned,  beeatue  of 
the  antique  charm  which  is  about  them,  no  cxense  or 
even  apology,  of  a  satisfactciry  kind,  can  be  devised  for 
the  f^ross  indelicacy  which  frctjuently  deforms  liiese 
Essays;  and  as  .Motxaignc,  by  an  abundant  store  of  bold 
ideas,  and  a  deep  iubight  into  the  principles  of  our  com- 
flson  nature,  deserves  tu  be  ranked  high  aoumg  the  great 
men  of  his  own  original  age,  he  also  deaervea  the  bad 
pre-eminence,  in  love,  at  once  of  coarseness  and  ob- 
sceniiy. 

The  desultory,  careless  mode,  in  which  the  matertala 
of  the  Essays  are  arranged,  indicates  a  feature  in  the 
author's  character,  to  which  his  s^le  has  likewise  ■  t«- 
semblanee.  With  him,  more  than  with  any  other,  words 

may  be  cnlled  the  garment  of  thought;  the  expression 
is  frecpi  Il  ly  moulded  to  fit  the  idea,  never  the  idea  to 
fit  i  I- s  [ircssion.  1  I.e.  nc^^li^ence,  and  occasional  ob- 
scurity of  his  manner,  arc  more  than  coropenaated  by 
tiifl  wanslb  of  an  imagination,  bestowing  on  bis  language 
n  nervousneas,  and  often  a  (Mctoresqne  beauty,  which  wo 
ahoutd  in  vain  seek  elsewherer. 

From  the  perusal  of  those  Essays,  it  is  naiuial  to  in- 
fer, that  the  author  must  have  studied  men,  not  only  in 
the  closet  but  the  world.  Accordingly,  we  find,  that 
Montaigne  had  travelled  over  Franca,  entertained  ^Imi 
Ring  in  hia  chateau,  and  more  than  oaee  viahed  the  cettrt* 
where  Charles  IX.  gratified  him  by  spontaneously  bc« 
stowin!;;  tlie  collar  of  the  urder  of  St.  Michel.  After 
the  first  publication  of  his  Ijs&a)  s,  Ik:  did  not  lonp;  con- 
tinue sialiunary.  In  this  case,  hoMcver,  the  desire  of 
\ievMiig  foreign  countries  was  but  secondary  to  that  of 
freeing  himself  from  a  nephritic  disorder  which  had  af* 
flicted  him  for  several  years,  and  which,  having  no  faith 

ill  pli\s)(  ians,  he  soupjht  to  alleviate  by  the  use  of  mine- 
rdl  vvalcis.  With  this  intention  he  left  home  in  1581, 
arid,  attended  by  several  of  bis  friends,  travel  icd  I»r- 
raine,  Switseriaml,  Bavaria,  and  Italy,  l-rom  iIm:  baUia 
of  PlomlHere,  Baden,  and  Lueea,  be  eamd  Co  Ronte^ 
where,  amonp  other  honours  that  awaited  him,  he  re- 
ceived the  Irteciom  of  the  city,  and  soon  afterwards  re- 
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ccivcd  inteliiKcncc  ihat  his  councryaten  of  Bourdeaux  of  her  brother,  V'iscount  Newark,  a  considerable  know- 
had  elected  iiim  their  mayor.*  At  the  King's  cum*  ledge  of  the  Greek  and  Luun  languages,  to  which  she 
mMidt  be  returned  from  Italy  to  undertake  this  office  {  aooo  added  French  and  Italian.  The  famotjs  Gilbert 
■od  bis  roftttltucnta  ajgniScd  their  ipprobaUoo  of  hit  Burnet,  Bishop  of  StUtbuiyi  is  said  to  have  guided  and 
conduct  in  it,  by  cootiDuillg  hit  appojaUncot  for  MOthcr  encouraged  her  more  advanced  studies;  a  manuscript 
two  years.  translation  of  Epictetus,  which  the  executed  during  a 
The  remaining  portion  of  Montaigne's  life  was  chiefly  week,  in  the  summer  of  1710,  yet  bears  the  correctiODl 
spent  in  revising  his  £asa>  &.    li  was  disturbed  bf  the  of  that  distinguished  prelate. 

tmnulls  of  the  League,  and  finally  by  the  ravages  of  the      Whilst  making  acquisitions,  at  that  period  ao  rare 

Gsttteiice,  which  cmnpellcd  him  fur  a  abort  period  to  among  persons  of  her  sex  and  raDk,ih6  youoglsdy  cod> 

ive  h'n  borne.   One  of  his  last  jouniefa  was  to  Paris*  tinaed  principally  at  Thorseby,  «r  «t  Acton,  near  Lon- 

for  llie  puhlication  of  his  works  j  and  during  his  return,  f-'ii     In  ;heac  narrow  cirrlrq  i.er  liveliness  and  spirits 

he  rcniaiiied  some  days  at  Ulois,  to  witness  the  proceed-  wtie  already  no  less  leinai  kablc  than  her  learning, 

ingsof  the  States-General  assembled  there  in  1588.  He  Mrs.,  or  as  we  should  now  say.  Miss  Ann  Wortiey, 

it  taid  to  have  predicted  to  bis  friendf  the  famous  de  daughter  of  the  Honourable  Sidney  Montagu,  seems  to 

Thoui  that  Henry  IV.  would  embrace  the  catliolic  i«li*  have  been  her  most  intimate  associate ;  and  tbtt  early 

gion.  and  restore  peace  to  France.  friendabip  gave  rise  to  Iter  acquaintance  with  a  son  of 

But  the  use  of  mineral  waters  had  not  banished  Mon*  the  same  nobleman,  Edward  Wortley  Montagu,  to  whom, 

taigiie's  hereditary  distemper;   and  his  constitution,  after  twu  years,  she  was  privately  married,  on  ilic  12th 

weakened  by  it,  was  unable  to  sustain  the  attack  of  an  of  August,  1713.    The  valuable^  though  not  briiiiant 

inBjni>r.a;io;i  of  the  throat,  which  seized  him  in  Septem-  quu  lit!  cations  of  this  gentleroai),  werO  long  exercised  in 

ber,  IS93.   On  the  Iflh  of  that  month,  the  disorder  had  Parliament,  where  bit  graceful  maimer  and  knowledgo 

deprived  him  of  the  ose  of  speech ;  but  at  hit  mental  fa-  of  buaineat  secured  him  considerable  Influence.   At  (he 

cul'ies  rLfiijinid  unimpaired,  lie  desired  his  wife,  in  period  of  his  marriage,  the  fatlicrs  of  both  parties  beini^ 

vriuiiig,  lu  ijtiid  ffir  CLiiLiii)  of  his  neighbours,  that  nc  aiive,  he  could  not  ofVcr  his  wife  such  an  cstablishincrit 

might  bid  them  t'jrtv.ell.    Al;tr  llie  arrival  of  these  as  to  permit  her  accoinpan) irijj  hiin  lo  London  during 

persons,  mass  was  said  in  his  chamber.    At  the  cicva-  his  political  engageineriis  :  foi  the  urst  three  years  of 

lion  of  the  host,  Montaigne,  with  an  effort,  raised  himself  their  union  she  lived  chiefly  at  W^trnclifTe-lod^e,  near 

tipoQ  his  bed,  and,  clasping  his  hands  together,  enpired  Sheffield.  But,  after  the  death  of  Queen  Anne,  in  i7l4y 

in  that  pious  attitade.   He  had  almost  completed  Ms  when  Charles  Montagu,  who  conveyed  the  intelligence 

sixtieth  year.  of  tliui  event  to  George  I.  had  been  raised  from  the  dig- 

The  character  of  Montaigne  is  amply  delineated  in  his  niiy  of  baron  to  that  of  earl  Halifax,  and  fariiter  created 

Essays.    On  conic m pi. iting  this  picture,  we  are  surpris*  first  lord  of  the  treasury,  that  nobleman  did  not  overlook 

cd  to  find  the  principles  of  a  atoiclnoongruously  mingled  the  services  of  bis  cousin  Mr.  Worllcy,  who  soon  obtain- 

with  the  practice  of  an  epicure ;  and  the  /tfKow  </rfMifl/,  ed  the  appwntment  of  commissioner  in  the  same  depart- 

upon  which,  during  the  Uow  of  health,  he  professed  to  mcnt.  The  nature  of  his  office  placed  him  in  conn:  ri;-:i 

repose,  exchanged  in  sickness  for  the  opiates  of  super-  with  the  court;  and  the  appearance  of  Lady  Maty,  who 

tiiu<,:i.    Hut  notwithstanding  these  inconsistencies,  it  is  now  fiLst  visited  that  scene,  attracted  universal  admira< 

impossible  to  avoid  admiring  the  continued  benignity  and  tion.    Her  beauty  and  gcuius  were  prai!>ed,  her  convcr- 

pensire  gaiety  which  distinguished  his  temper.    The  sation  was  coveted  by  the  highest  ranks  of  the  nobility, 

•miablcnesa  of  his  private  live  is  attested  by  the  hctf  and  a  more  honourable  tribute  was  paid  to  her  talents  m 

tbat  under  the  five  mcnarchs  who,  during  bis  lime,  Sttc>  the  esteem  which  she  obtained  from  Pope  and  Addisro. 
ccssively  s.vayed  the  sceptre  of  a  kingdom  torn  with       The  short-lived  pleasures  of  sucti  a  scene  had  scarcely 

fanatical  divisions,  his  person  and  pvoper!y  were  always  yet  found  time  to  lose  ihtir  novehy,  when  Lady  xMdry 

respected  by  both  parties;  and  few,  at  an  advanced  age,  was  called  to  visit  objects  of  a  far  more  diversified  and 

can  say,  like  him,  that  they  are  yet  untainted  with  a  striking  nature.    In  the  summer  of  1716,  Mr.  Wortley 

tjuarrel  or  a  law-suit.  resigned  hit  situation  at  the  Treatury>Board,  in  conse- 

His  Essays  have  been  abridged,  translated, and  ^v<n  quence  of  an  appointment  to  occupy  the  place  of  Sir 

to  the  world  in  vartons  shapes.   The  most  valued  edition  Robert  Sutton,  Ambassador  at  Constantinople,  who  bad 

is  that  of  London,  1734,  in^vhich  the  original  expressions  been  removed  to  Vienna,  ar.d  directed  to  co  opcralj  witii 

arc  scrupulously  retained,  aitd  ably  illustrated  by  the  his  successor,  iu  endeavouring  lo  tetmiiialc:  the  war  be- 

note6  ofM.  Coste.   (t.  c.)  tween  the  Austrians  and  Turks,  which  at  that  time 

MONTAGU,  (Lady  Mary  Wobtlsy)  the  eldest  raged  with  extreme  violence.  In  the  month  of  August 

daughter  of  Evelyn  Pterrepont,  earl,  and  afterwards  Mr.  Wortley  left  Eogland,  and  his  lady  did  not  hesitate 

dn!.f   n(  Kingston,  was  born  at  Thorsehy,  in  Netting-  to  a-company  him  in  a  journey,  which,  though  tedious, 

liamsiiirc,  about  the  year  1690.    Though  four  years  af-  jud  not  without  hazard,  promised  to  ofi'cr  such  a  field  ' 

terwards  she  lost  her  moihei  ,  '  u:  Lady  Mary  Field-  for  observation  and  enjoyment,  as  fjreat  skill  in  modern 

ing,  daughter  of  William,  Earl  of  Denbigh,  her  educa-  languages,  and  considerable  acquaintance  with  classical 

tion  watcoitduetcd  with  all  the  care  which  so  promising  antiquities,  rendered  her  well  qualified  to  profit  by. 

n  genius  seemed  to  deserve.   In  addition  to  the  uau^  ter  leaving  HolUnd  and  Germany,  the  embassy  continu- 

ftccontplishmentt,  she  easily  gdned  from  the  preceptor*  «d  two  months  at  Adriaoople.   Sultan  Acbmcd  III., 

•  About  fifty  yean  a^,  a  manuscript  acconnt  of  (his  journey  was  accidentally  found  in  the  chateau  wbith  Montaigne  inhabited. 
Beioig aaeertsined  to  be  bis  composition,  it  Wiu  published  in  1774.   Rut  neither  the  curiosity  attached  to  every  thing  which  beart 

the  name  of  Montaigne^  nor  the  learned  notes  of  M.  Querlon,  are  auffieient  to  make  us  reSsh  the  ia^|uficBat  end  oTtea  Anating 
contealaora  wert^  that  seems  never  to  hare  been  at  afi  iaiendedft>r  aeeaag  geaenl  toqicethM* 
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trbom  they  found  betOf  '» taid  to  -have  ihom  a  more 
frank  dUposition,  and  lata  aolleitude  about  the  Xoran, 

ihan  usually  hnppens  with  a  Turkish  prince.  To  this 
ctrcuiTistance  it  is  generally  ascribed,  that  Lady  M<try 
was  enabled  to  augment  her  acquaintance  with  eastern 
manners,  by  an  exaroination  of  tbe  Uaram,  never  before 
oraince  permitted  toanf  Earopeari. 

The  knowledge  which  she  gathered  re&pecting  the 
habits  and  character  of  this  people  was  minute,  her 
mode  of  rniii munic.Tiinc;  it  lively  and  ciitcttainint;.  But 
Europe,  in  gci>cral,  owes  to  her  residence  in  Turkey  a 
much  HK  r<-  solid  advantage  than  any  such  entcvtain- 
meot.  Whtlat  paiaing  iheaammer  monibs  at  Bd^raile, 
not  fiir  from  the  shore  of  the  Bosphoroa,  Laiiy  Mary 
had  occjiicn  lo  obitrve  a  lajstom  praclistd  hy  ilie  pc;'- 
sant<,  wbicli  xvas  said  to  (;n.>r(l  them  from  the  tflVuts  of 
small-pox,  a  dreaciful,  and,  at  that  time,  ciiteicss  mals- 
dy.  She  examined  the  process  of  ingrafting,  or  inocu- 
lation, as  it  was  afterwards Caliedi  became  convinced  of 
its  ifHcacy,  and  with  »  eowmge  for  wliUb  hamaoitj  is 
deeply  indebted,  she  consented  to  have  the  operation 
tried  upon  her  son,  at  th;it  linic  abrut  tlucc  years  ok!. 
Edward  Worlley  Montagu,  altci  wards  so  celebr.itcd  lor 
his  rambling,  eccentric  character,  susiained  ilu:  experi- 
ment, without  hurt,  in  the  month  of  March,  1718.  The 
ereot  eticonrai^  hi*  mother  to  form  the  hope  of  eatab* 
lishing  a  practice  so  salutary  in  her  own  count ly.  It 
is  well  known  that,  after  a  lapse  of  some  ycurs,  the 
sealous  support  which  she  bestowed  on  the  attempts  of 
Mr.  Maitland,  her  physician,  to  introduce  inoculation, 
on  his  return  to  Englandf  WMat  length  crowned  with 
aueceaa.  lo  I7S1,  go*etll»«M  allowed  five  criminala 
to  avoid  the  sentence  of  death,  hf  stibmiiiing  to  this 
process;  the  sntcessful  experiment  was  sanctioned  by 
the  College  of  Pnysicians  ;  inoculation  obtained  tlie  pa- 
tronage of  ttie  Royal  Family,  and  had  finally  triumphed 
over  all  opposition,  when,  tigbly  years  afterwaida,  the 
snore  precious  discoverf  of  Jflnncr  promised  entire^  to 
extirp«te  the  disorder. 

Lady  Mary  waa  not  long  detained  from  the  society 
of  her  friends  in  England.  Mr.  Worlley's  conduct  was 
approved  of  both  by  the  Courts  of  St.  James  and  Vien- 
na; but,  ovring  to  the  exorbitant  demands  of  the  latter, 
hia  negotiations  entirely  biled.  His  letters  of  recal, 
countersigned  by  Addison,  are  dated  Slst  October,  I7ir{ 
and  on  the  following  5th  of  J mr- ,  he  and  his  family  com- 
menced their  journey  to  liniain,  where,  after  visiting 
Tunif,  Genoa,  Lyons,  and  Paris,  they  urrivad  «i  the  JOth 
of  October,  1718, 

At  the  Court  of  George  I.,  Lady  Mary  was  received 
with  iiicreaaed  diatinction*  The  celebrity  arising  from 
her  travels,  the  fund  of  new'ideaa  acquired  in  the  course 
of  them,  tlie  (graphical  and  spirited  mode  in  which  she 
debcrib&d  witai  she  had  seen,  gave  u  new  churm  to  her 
already  fascinating  conversation.  She  obtained  parti- 
cular notice  from  the  Princess  of  Wales,  afterwards 
<)aecn  Caroline,  and  1>y  her  brilliant  acijuirementa  ex« 
cited  the  praise  or  the  envy  of  every '  competitor  for 
such  honours  as  the  admiration  of  a  court  can  bestow. 
'I'lic  excellence  of  her  sprijijhily  convcrsaiion  had  al- 
ready been  stamp*  d  by  the  approbation  ot  Pope  j  and 
at  her  return  from  Turkey,  the  poet  appears  to  have 
manifested  the  continuance  of  that  friendship  which  hie 
lively,  though  rather  affected  tetters,  had  so  warmly 
tx|i  css':d  durinj!^  her  absence.  He  earnestly  invited  her 
to  lake  up  her  residence  at  Twickenham,  and  had  the 
pleaattre  of  aucceaafuHy  neg«ci«ting  a  Icaae  of  Sir  God- 


frey Kneiicr'a  liouse  for  her  rwepkn.  In  this  cele- 
brated village,  Lady  Mary  could  occasionally  exchange 

the  cjaiciies  of  fashionable  tiff  at  London  for  the  com- 
pany of  those  celebrated  characters  who  frequented  the 
society  of  Pope,  and  diversify  the  flatteries  of  Dr.  Yoailg 
and  her  second  cousin,  Heniy  Fielding,  by  the  conTcrra« 
tion  of  Swift,  Gay,  and  Arbuthnot. 

But  the  friendship  of  wits  is  proverbially  frrigllc.  In 
the  case  of  Pope  and  Lady  Mary,  its  exi>)tLt)ce,  render- 
ed precarious  by  the  conflicting  claims  of  a  vanity, 
which  on  both  sides  sought  gratification  in  the  dan- 
gerous province  of  satire,  was  shortened  by  political 
hostility.  Dissatisfied  «rith  the  quanii^  of  praise  which 
the  world  bestowed  on  Pope  for  correcting  her  produc- 
tions, ai.d  which  the  pott,  it  ifujught,  did  not  stea- 
dily erioit^;h  refuse,  Lady  Ma.y  iiuu  fur  sometime  omit- 
ted consulting  liim  on  such  occasions;  and  this  coldness 
was  increased  at  the  accession  of  George  11.  by  her 
avowed  partiality  for  Sir  Robert  Walpole,  and  her  inti- 
macy with  Lord  Hervey,  which  could  not  but  offend  a 
|irofiessed  ftrflower  of  Bolingbroke.  The  publication  of 
the  Tovfn  Eclogues  completed  this  alienation.  Lady 
Mary  ha<l  Hcvctal  years  before  submitted  these  poems 
to  Pope's  inspection,  and  as  the  satire  or  scandal  they 
were  supposed  to  contain  rendered  ihem  an  object  of 
general  curiosity,  copies  were  extensively  circulated, 
and  lo  print  them  became  a  fit  speculation  for  the  noted 
Edmund  Curl.  In  spite  of  remonstrances  and  threats, 
the  work  came  out  under  Pope's  name  ;  and  Lady  Mary, 
defrauded  of  praise,  and  suspecting  collu-^ion,  not  onlj 
renounced  all  intercourse  with  him,  but  displayed  the 
reaentment  of  forfeited  fticndsbip  in  bittor  uromms, 
which  were  too  fiihhfiilly  reported  (o  the  object  of  them. 
The  irritable  nature  of  Pope  was  little  calculated  tu 
brook  such  treatment.  His  opinion  of  Lady  Mary,  un- 
der the  name  of  Sappho,  expressed  in  his  satires  with 
more  rancour  than  taste  or  wit,  called  forth  from  hi* 

victim,  and  her  coadjutor,  Lord  Hervay,  also  atigmatised 
under  the  name  of  Sporus,  those  <•  verses  addressed  to 
the  transbktor  of  the  first  satire  of  the  Second  Book  of 
Horace,"  the  private  circulation  of  which  produced  a 
letter  from  Pope  to  his  antagonists,  disavowing  any  such 
intention  as  the  one  imputed  to  him.  Much  has  been 
aaid  of  the  malignity  diaplayed  by  Pope  in  this  attaclt, 
and  of  the  meanness  with  which  he  attempted  to  recede 
from  it.  Certainly  the  accusations  brought  apainst  Sap- 
pho are  of  a  character  sufiiciently  black,  and  the  author's 
equivocal  si  iti  hk  uts  about  their  application  seem  to 
argue  considerable  weakness  of  miod-,  but,  if  without  in- 
vcat^ting  bow  far  such  aeentations  might  be  bunded 
on  truth,  we  condemn  the  man  who,  under  the  mask  of  n 
moralist,  stoops  to  gratify  his  individual  hatred,  we  arc 
compelled  at  the  same  time  to  admit,  that  I  js  antago- 
nists appear  to  have  wanted  the  power  railier  than  iho 
will,  to  be  ecjually  baiHiarous.  It  is  matter  of  regret, 
that  the  friendship  of  Pope  and  Lady  Maiy  waa  con- 
verted into  enmity «  but  the  mcana  adopted  by  the  one 
party  to  satisfy  that  enmity  were  hardly  less  Vjtameablc 
than  those  adopted  by  the  other.  A  fiei  ce,  tii  nii^'h  dull 
execration  of  Pope's  malice  I'  lormity,  is  bui  aiAk- 
wardly  blended  with  censures  of  liis  virulence  and 
coarseness. 

The  quarrel  with  thia  formidable  satirist  produced 
diaagtweable  remits  for  Lady  Montagu,   it  no  doubt 

contributed  to  spread  those  black  reports  about  her 
character  and  conduct,  to  which  the  maity  victims  of 
ber  aarcaatic  pleaaantry  were  at  all  times  willing  Gatncrs. 
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She  still  lived  «t  court  with  the  great  and  gay,  sharing 
or  dircciing  their  amusementSi  admired  for  the  pungen- 
cy oi  Iier  wit,  «nd  the  sprightliness  of  her  occasiunai 
verses,  but  Iwr  life  seems  nut  to  have  been  happy.  To 
other  wurees  of  tolicitudci  Ul  koikb  «u  at  last  added  i 
audio  IT99t  whh  Mr.  W«mley'«  consent,  «h«  resolved 
to  fix  her  abode  in  Italy.  Pasxinf;  through  Venice, 
where  much  respect  was  shown  to  her,  she  visited  Rome 
and  Naples,  and  after  having  spent  several  months  at 
Cbaioberry  and  Avigiooot  stoe  finally  tetiled  at  Brescia. 
From  this  city,  she  aftenrarda  removed  to  Lorer^  on  iho 
northern  shore  of  the  Lake  Iseo,  for  the  benefit  of  its 
mineral  waters;  where,  having  purchased  aiul  refuted 
an  clcf^ant  house,  she  divided  her  attention  t>etween 
reading  and  managing  the  concerns  of  her  vineyard. 
With  a  small  sod  select  society,  she  seems  to  have  en- 

£yed  more  coatemment  in  this  retired  siutetiwD  tbta  bar 
rmer  bebits  would  have  led  as  to  expect  About  the 
year  1758,  however,  she  exchanged  her  solitude  for 
the  amusements  of  Venice,  in  which  city  she  remained 
tili  1761,  the  period  of  Mr.  Wortley's  death.  She  then 
yielded  to  (be  soUcitaiiooa  of  her  daughter,  the  Coonteia 
of  BotOt  and  after  an  abaenee  of  twenty-two  years,  sha 
valurned  to  England  in  the  month  of  October.  But  ber 
health  had  suffered  much,  and  a  gradual  decline  termi* 
•ate  I  ill  ileath,  on  the  2Ut  of  Aujjust,  1762. 

()  c i.ivved  by  Pope  and  his  associates.  Lady  Mary 
1 '.  I  M  'liijted  to  publish  nothing  duritig  bar  lifetime. 
The  Town  Eclogues,  abere  alluded  to,  were  printed 
under  Pope's  name,  and  tbeogh  his  editors  have 

tinued  to  assign  the  "  U-5scl  Tabic,"  with  the  "  Draw- 
iog  Room,"  to  him,  ana  the  "  Toilet"  to  Gay,  she 
seems,  in  fact,  to  have  been  the  author  of  them  all.  Se- 
veral of  her  other  poems  had  appeared  in  different  col- 
lections, but  it  was  wMhettt  her  peniiisslon.  If  we  may 
^udge,  however,  from  an  expression  employed  in  writ- 
ing to  her  sister,  the  Countess  of  Mar,  it  would  seem 
thai  Lady  Mary  contemplated  the  posthumous  publica- 
tion of  her  letters ;  and,  towards  the  conclusion  of  her 
residence  in  Italy,  she  had  actually  transcribed  that 
part  of  ihem  wbkh  relalea  to  Mr.  Wortley'a  embassy. 
The  mannseripl,  entnitted  to  Mr.  Lowden,  a  clergy- 
man at  HottertJam,  was  surreptitiously  printed  by  Beck- 
ett in  1765  ;  and  the  curiosity  which  it  had  lon^;  excited 
in  the  wi  rkl,  was  finally  gratified  by  tl  u  I'dblicalion  of 
all  ber  poems  and  letters  in  1803.  The  edition,  under- 
taken at  the  request  of  her  grandson,  the  Earl  of  Bute, 
ma  Mipertntendcd  by  Dallaway,  who  prafised  lo  it 
a  life  of  the  author. 

Concerning  the  merits  of  Lady  Montagu's  poems,  it 
is  not  necessary  to  say  much.  Suggested  chiefly  by 
cphemenil  topics,  they  seem  to  have  beeii  written  with- 
mit  great  care.  They  ere  not  polished,  hot  across  their 
ftequont  hsrsbneee  and  Infelieity  ef  expression,  we  ean 
easily  dtsccnr  considerable  vivacity  of  conception,  ac- 
companied with  some  acuteness  in  discriminating  cha- 
racter and  delineating  manners.  It  is  to  be  regretted 
that  they  aie  not  always  free  from  indelicacy. 

But  Lady  Mary'a  principal  merit  is  to  be  songlit  for 
in  her  letters.  Those'  writieo  during  the  embassy  were 
loudly  applauded  at  first,  and  they  have  since  maintain' 
ed  a  conspicuous  place  in  this  still  scanty  department  of 
fnglish  literature.  The  official  character  of  Mr.  Wort- 
Icy  procured  her  adroitUiKe  to  whatever  was  splendid 
#f  attfactlre  fai  ayery  coomry  which  they  visited.  She 


seems  to  have  been  contented  with  herself,  und  Uicrcforo 
willing  to  be  pleased  with  oihers  ;  at,!:  I  :  r  cheerful, 
sprightly  imagination,  the  elegance,  the  case,  and  airi* 
ness  of  her  style,  are  deservedly  admired  ^juceaadlag. 
and  more  minute  observers  have  confirmed  thaaccaracf 
of  her  graphic  descriptions.  Her  other  letters  are  of  a 
similar  stamp.  The  continual  gaiety,  the  pungent  wit, 
will)  which  she  details  the  passing  follie!»ut  a  court,  but 
too  successfully  imitating  that  of  Louis  XV.,  render  her 
letters  extremely  amosing.  In  those  written  from  her 
retireoMnt  at  Lover^  we  dieeem  the  same  shrewdness  of 
observation,  with  a  little  more  carelessness  of  expres- 
sion. The  pensive,  calm  rt^grct  which  they  breathe, 
and,  above  all,  the  ten<!or  afftciion  fi;r  her  ilaughtci  ,  the 
Countess  of  Bute,  to  whom  they  are  generally  addressed, 

Jerhaps  more  than  compensate  for  the  absence  of  that 
ow  of  spirits  and  exuberaoce  of  incident,  which  dbtin- 
gidsbad  the  corres  poadenee  of  ber  yoaifa.  In  a  lltarsry 
point  of  view,  Lady  Mary's  writings  certainly  do  not  be- 
long to  a  very  elevated  class,  but  they  occupy  the  first 
rank  in  their  clatis.  Considering  the  times  and  the  cir- 
cumstances of  the  writer,  they  may  safely  be  called  ex- 
traonUnary.  Aad,  (bough  ttio  gaaetal  diffuaion  of  fcnow- 
ledge  within  the  last  century  has  rendered  it  common 
for  females  to  write  with  elegance  and  skill  upon  far 
higher  subjects,  Lady  Mary  di  serves  to  be  remembered 
as  the  first  English  woman,  who  combined  the  know- 
ledge of  chnaical  aad  modern  literature  with  a  pena> 
trstaw  judcttant  and  aorreat  taste,  (t.  o.) 

MONTAUBAN,  a  town  of  Franoe,  and  the  capitst 
of  the  department  of  the  Tam  and  GnrcTinc.  It  is  si- 
tuaicd  upon  elevated  ground  on  the  1  Bkii,  which  pur- 
sues a  winding  course  beneath  it,  through  meadows  and 
woods,  it  cooaiats  of  the  old  and  new  town,  on  the  right 
bank  of  tha  Thra,  aad  ef  the  Ville  de  Bourbon,  ob  the 
left,  the  eommuoicatien  betag  made  by  a  bridge  eif  brlek. 
The  streets  and  houses  are  in  general  good.  The 
6  uirc  in  the  centre  has  good  buildings  of  painted  brick, 
with  a  double  range  of  arcades.  From  this  square 
eight  streets  diverge.  The  chief  public  buildings  and 
estiMbhments  are,  the  cadiedral,  the  bMwp'e  paiaca, 
the  cl«devaM  collega  of  the  leeahe,  an  obeervatery,  a 
society  of  arts  and  sciences,  and  a  ptjblic  librsry.  The 
Protestant  university,  suppressed  in  1629,  was  rc-ci- 
tablished  by  Bonaparte  in  1810,  and  has  four  profesaors 
of  divinity.  The  chief  manufactures  of  the  place  ar^ 
silk  stuffs,  stockings,  linens,  serge,  and  wooUea  smA/ 
From  the  elevated  publie  walk,  callod  the  Palaisoi  there 
is  a  spleadkl  via#  over  ana  of  the  finest  plahis  in  Pranoa. 
The  view  extends  to  tbe  distance  of  30  leagues,  and  is 
terminated  on  one  side  by  the  sea,  and  oo  the  other  by  ■ 
the  Pyrennecs.  Population  of  the  town,  34,000,  about 
half  of  whom  live  within  the  waUe.  Tha  posMoa  of  tha 
observatory  h  h>  East  Long.  !•  W  4Sf,  aad  Narth  Let; 

44»  0'  55". 

MONT  BLANC.    Sec  Bi.anc. 

>1(  JX  r  li  sgr  I  i  l.\  (  Charles  dc  Secondat,  baron  ofj 
sod  likewise  ol  ia  Uredc,  was  born  at  tbe  mannjon-houso 
of  the  latter  estate,  near  Bordeaux,  on  the  18th  of  Ja> 
nasiy,.  1689.  His  father,  at  one  time  a  soldier,  had  soon 
relinquished  that  pr<^ssian<  end  youn^  Montesquieu 
was  early  destined  to  the  bar,  from  which  bis  paternal 
grandfather  and  uncle  bad  successively  risen  to  the  dig- 
nity of  fifftUent  i  mortkr*  in  the  parliament  of  their  na- 
tive province.  Un  edocatioD  was  careivHjr  attended  to  ; 
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and  the  flatterinf;  presages  of  childhood  being  in  this 
case  followed  br  jodioMma  iii«iwg«ineot|  were  afterwards 
completcl))  verified.   On  the  •4th  of  Pebraarft  1714,  ht 

became-  an  advocate  in  the  parliament  of  Dnrdeaux  ;  and 
the  otTice  of  /ircxuitnl  a  vi'^nicr  m  that  coiii  t  wus  con- 
signed to  him  by  the  uncle  already  incniioucd,  on  ilic 
13th  of  Jul/i  1716.  Uc  also  inherited  the  property  ot 
that  relaUoiH  wiio  bad  tost  an  onlj  eon. 

The  new  preaideitt  aastaioed  the  repotation  which  hia 
predeeeasor  bad  acqaired.  His  collea^es  showed 
what  opinion  they  entertained  of  his  address  and  inte- 
grity, by  charging  lam  with  the  remonstrance,  which 
they  judged  it  proper  to  make,  against  the  imposition  of 
a  new  tax,  during  the  ndnoritj  of  Looii  XV.  In  173S. 
Tbia  delicate  taak  he  caceeatfolly  aecomptiahed. 

But  the  altaihmenl  of  professional  honour  was  r.ot  the 
chief  object  ol  Monti-s()uieu's  ambiiioii.  I'lniowlni;  the 
ins'.iiic'.ivc-  bi:n\  ol  Rciiiur>,  he  was  unwearied  in  actimrlni^ 
general  knowledge  i  and  his  vigorous  tniiiU  seeri)^,  ai  aw 
early  period,  to  have  conceived  the  germ  of  those  ide  is, 
wiiicii  he  afterwards  so  brilliantly  developed  in  bi«  wriu 
ings.  Before  the  age  of  twenty,  he  bad  studied,  with 
hii,;.!t  I  \'icu  s  tl;jn  tltosc  of  a  mere  lawyer,ihe  voluminous 
Hurk)>  wtHt.li  tretti  of  Roman  jurisprudence :  his  regu- 
lar iibttract  of  their  contents  was  probably  the  ground- 
work of  the  £ifirU  de»  Loit.  But  though  alreadj  cher> 
iabiog  th«  hopa  of  liiine,  he  felt  no  imfiatlence  to  show 
himself  before  the  world.  It  waa  not  till  the  age  of 
thiriy-iwo,  that  his  tirst  production,  the  Lettrtt  Pertanew, 
Vfa-i  K'l* 0  the  public  in  173 1,  witlioui  ttie  .>iit.i<ir'->  name. 
It  llic  iiiamoUi  of  Dufreni,  or  tbn Mtfiion  Jure,  ^u^l;;estcd 
the  plan  of  this  work,  its  exeetltini  is  entirely  original. 
**  The  deliaeatkm  of  oriental  mannera,"  aajra  d'Alenibert» 
>tte«l  or  aoppeeed,  of  the  pride  and  the  dufneta  of 
Asiatic  love,  ts  hui  the  smallest  of  the  aulhor'.s  objects  ; 
it  serves  only,  ^o  to  speiik,  us  a  pretext  for  Ins  delicate 
satire  of  our  ru^tunis  ,  anil  fjr  other  important  inatters 
which  he  fathoms,  though  appearing  but  to  glance  at 
them."  The  w««k  waa  geMielljr  read  and  admired ; 
bat  some  cemwree  baatowed  upon  the  conduct  of  Louis 
XIV.  caused  il  to  be  regarded  with  an  evil  eye  at 
Court  ;  aril]  one  or  two  sarcasms  levelled  at  the  Pope 
awakened  the  zeal  of  siuch  as  were  rigidly  devout,  or 
found  it  convenient  to  seem  so.  The  author  was  in- 
dttstriottaly  repreaented  aa  a  man  equalljr  hoetUe  to  the 
intereat  of  religion  and  the  peace  of  society.  Thoee  ca« 
lumnies  reached  the  ear  of  Cardinal  dc  Fleury  ;  and 
when  Montesquieu,  suitajncd  by  the  public  opinion  of 
his  talents,  applied  lor  the  place  which  M.  Sacy's  death 
Jtad  left  vacant  in  the  French  academy,  that  learned 
bodf  was  made  to  understand,  that  his  majesty  would 
never  give  his  consem  to  the  writer  of  the  JLettret  Ptr- 
$ant$  I  because,  though  hia  majesty  had  not  read  the 
work,  persons  In  whom  he  placed  conndtncc  had  shown 
him  its  pi^i^iiouB  temiency.  Without  iccliitg  too  much 
anxiety  for  literary  disiinciion,  Montesquieu  perceived 
the  fatal  effect  that  aucb  an  accusation  might  produce 
upgn  bia  deanst  ioteraata.  He  waited  upon  Floury, 


therefore,  and  signified,  that  aitbough  for  particular  i 
aooa  he  had  not  acknowledged  the  Lettret  Ptrmm^t  he 
was  very  far  from  wishing  to  dlettwn  that  worit,  wbidi 

appeared  to  contain  riothinp;  disf»raceftil  to  him,  and 
which  ou^^lil  at  least  lo  be  read  bcforo  it  was  con« 
dcnuied.  Siruck  by  these  rcinonstraiicts,  the  cardinal 
pvru»ed  the  work }  the  objections  were  removed  ;  and 
1-' ranee  avoided  the  diagracc  of  lurcing  this  great  mail'te 
depart^  aa  he  had  threatened,  and  acck  among  fareigcwn, 
who  invited  him,  the  aeeurity  and  respect  which  hi«<Mm 
country  seemed  little  inclined  to  gmnt.*  The  24tb  of 
January,  1728,  is  the  date  of  his  adiniiiiiion  i  and  the  in> 
augural  discourse  pronounced  by  him  on  that  occasjoB 
appears  to' haire  been  distinguished  by  that  or^iwli^ 
lor  which  all  Ma  writings  are  remarkable. 

A  short  time  befortj  this  event,  Montesquieu  had 
cjuitied  Ins  judicial  charge.  Full  of  the  important  ideas 
\k  hich  liad  loir^  oc  cupied  his  attention,  he  determined  to 
renrjuin  e  every  en i^aj^emeni  which  might  obstruct  ifcie 
perlecuoii  and  publication  of  ihcm.  To  qualify  himself 
for  the  arduous  uak  of  inteatigatin^  and  apptuclMiiig 
the  different  political  or  civU  conadtntiana  of  aimetit*and 
rnodern  ti'ncs,  he  judged  it  requisite  to  truv-  ' —  '  at,  so 
far  as  [losiible,  he  might  study  the  manr^rs  and  cliurac. 
ter,  the  physical  and  moral  condition  of  the  European 
nations,  by  actual  inspection.  In  pursuance  of  this 
jcrt,  he  set  out  for  Vienna, along  with  Lord  Waldegrave, 
the  English  ambassador.  From  this  city,  after  convers- 
ing  with  the  celebrated  Frince  Eugene,  and  surveying 
ail  that  seemed  worthy  ot  notice,  be  passed  into  Hungary, 
and  afterwards  to  Italy,  where  he  met  with  I^ord  Chcs> 
teriield,  and  travelled  in  his  company  to  Venice.  Here 
he  ibund  our  noted  countryman,  John  Law,  still  fostering 
magnificent  projects,  tbougli  reduced  to  gain  a  preca* 
riotis  livcliboiid  by  often  risking  his  sole  p'  s'-ion,  a 
diamond,  ui  ilie  teaming  table.  Whilst  examining  the 
siu^'ular  instiiuiiuns  of  this  republic,  and  canvassing  the 
subject  with  eager  frankness  in  places  of  pttUk  re  BOW, 
Meottaquieu,  being  infenaed  by  a  firiemi  that  tba  go> 
vernment  took  offence  at  his  procedure,  was  cautioned 
to  withdraw,  if  he  wished  to  avoid  a  scrutiny  which 
might  be  troublesome,  and  perhaps  dangei^us.  He  in> 
stantly  embarked  tor  Furina,  where  he  arrived  in  safety, 
though  not  till,  m  hi^  fear  of  being  overtaken  by 
gondolas  which  appeared  to  aim  at  rsacbing  the  i 
he  had  consigned  hia  manuseript  retnark*  to  the  wu»aa.t 
He  next  visited  Rome  ;  and  having  surveyed  Switzer- 
land and  the  United  Piovinces,  lie  rep.iircd  to  this  couD- 
try  in  1730.  Newton  and  Locke  were  dead;  but  the 
philosophical  traveller  found  men  in  England  qualified 
to  estimate  his  talents;  respected  and  patroniMd  bf 
Queen  Carolkie,  he  enjoyed  the  intimacy  of  Pope,  Bo- 
lihgbrdke,  and  many  other  eminent  characters  of  that 
period. 

From  England,  Montesquieu  returned  to  La  Brcde. 
The  striking  accoea  which  be  had  examined,  and  the 
distinguished  persooa  with  whom  he  had  aaaociuaad, 
could  iMt  but  fumisb  matter  of  deep  and  ettewsf  vu  i«- 

*  Voltaire  repfeaaatalhis  aiatlar  in  aaether  light  ■<  He  (Uontea«)iiieu)  adopted  a  skilful  artifice  to  regain  the  minister's  favour  i 
in  two  or  ihirce  days  he  picpareda  new  ediUoa  ef  bia  book, in  which  he  cettenche<l  or  nufiened  wlmtever  miglit  be  condemned 
'bya  Catdtnal  and  a  minister.  N.de  Montesquieu  himself  eanicd  the  work  to  FIcury,  no  grc»i  reader,  uho  exaimined  a  part  ut  it : 
this  tnr  efcenfidenee,  supported  by  the  seal  of  some  penons  in  auihority,  quieted  tbeCanliMi],  and  Uontesqnicti  !r;iincd  admission  to 


die  Academy.'*  fcrfualiia  dia  SttO*  it  Lttd*  XIF  i  JMbwieiwifcit.  The  anthentteityertbisaUiteBent,  however,  appcan  to 
en  Vohaire's  evidenee,  not  atiotcet her  oiwxoepttonable  la  iba  pramut  case.  U'Aleaiben's  seeouat  is  fenstally  picfcned. 

Lhis  afiiur  issmd  le  have  been  s  neveliolic,  invented  sad  eaaoutea  by  LeiuChsslsitU 


f  In  the  /XdiatHMwv  M^graphi</iK,  litis  * 

kinee  Uonte«|Hiettofhjserrorin  nuiatain  _  _  

well  as  aibsni^,mast  have  leftbiflD^  bsfote  fie  could  make  use  of  such  an  argument. 


reat  solely 

_  .   .  .   byLoi&tCheslsfteld,  tocoik- 

tinee  Uorte«|Hiettorhjserrarin  nuuatainiiigthat  JPrenek  prefeiable  to  KngUabjfttwfMiiie.  But  b)s  LeidsbM  k^ta^m 

The  atstement  seequ  |0  he  incr^Hblv, 
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JMi*  to  »  nrfRd  w  gMM.  PertMpi  hh  well  kaovn. 

((JwervBtion,  tSiat  Germany  is  i  rT;r,frv  fii  to  travel  in, 
Italy  <o  uojourn,  i.ngltnd  to  luiijk,  uuil  France  to  live  in, 
exhibits  rather  more  pointcdness  than  trutli ;  but  the 
praciicBl  knowledge  which  he  had  acquired  respecting 
Bften  aod  governments,  was  advantageously  applied  iu 
bit  foMiM  pcodacUons.  Tb«  first,  in  order  of  tinci  is 
m  Eaiay,  Sttr  ha  eatuet  de  Ik  Grandeur  ft  de  M  J34bK' 
dence  det  Pornaint,  completed  durin^^  tho  iwd  yotn  of 
kit  seclusion  at  la  Brede,  and  publislictd  in  1 7i-i. 
e  ln.atUinpting  to  derive  tho  grandeur  and  downfall  of 
Homie  from  tbo.a<)Mitt6d<  priacijilM  of  baman  Mtoroi 
Montesquieu  gave  a  new  torn  to  loeh  inveati^iKiin. 
"If  some  eictm-nls  of  a  pi  oblcm  so  con.plex  have  been 
omitted,  aud  others  rated  too  hl^h  or  loo  low,  the  work 
must  be  allowed  to  exhibit  views  of  political  society,  at 
all  tiroes  specious,  often  ctjually  just  and  profound:  tbe 
vivid  pictures,  tbe  acute  and  original  tboughts,  irhk 
phicb  it  every  where  abouoda,  are  to  be  traeed  in  many 
weceeding  speculattona.  It  deaervea  praiw  alto  for  tiM 
manly  and  liberal  tone  of  fccHn}^  that  |)trvadcsi  it. 

tBut  the  ciiief  b()»i»  of  Aiutittsquieu's  fante  is  the 
£»firit  det  Loit,  published  in  1 748.  His  protession  had 
led  bim  to  examine  the  aubjcet  of  law  wilb  great  mi* 
AtpteMas}  and  he  appeararfrom  an  early  peiiodt  lo  boTO 
aimed  at  discovering  srj'  ~  system  which  might  serve 
to  connect  the  isolated  (acts  ot  a  science,  tbe  extent  and 
confusion  of  which  increased  with  his  knowledge  of  it. 
HitiwrtOt  writers  on  jurisprudence  had  limited  their  views 
.to  the  oodcoof  particular  slatea,  or  to  metaphysical  dis- 
4«Maions  concemiafr  4heahemot««ctttiide  of  thoae  oodea. 
0iit  the  object  of  MtMiteaqoiea  was  dtflttrent,  and  moch 
more  comii  Ll>eiiKive.  Embracing  the  vBiiou;,  aod  ap- 
pareutl)  capnciou»  e>yktcini>  of  law,  as  they  regard  com> 
mcrce,  religion,  or  civil  rights,  in  every  country  which 
travellers  or  Ju:>torittU!>  maiie  known  tous,  he  endeavours 
Jo  elicit  rcgolaniy  froasilbb  chaosi  and  to  derive  the  in- 
,tct)  ion  ol  each  tegiaiaiort  or  at  teast  tbe  utility  of  bie 
Jew,  irom  some  circumstanoes  in  the  natural  or  political 
ailualion  (  r  i!,u>e  to  whom  it  is  addressed.  The  ailempt, 
if  nal  oiii»rely  succe^slnl,  wns  arvluous  and  vast:  ii  was 
likewise  stltog^thtr  new  The  nading  alone  which  it 
yreauppoaes  would  have  deterred  a  man  of  commoii 
Ardour)  tvpeoially  if^  like  (be  antbor,  almoet  totally  de- 
prived ol  siglit,  he  had  l)ecn  compelled  to  employ  the 
eyes  of  others,  liut  al'.hougii  the  Etfirit  dcs  J.oi.i  can- 
not be  regarded  a^  a  full  and  rorreci  solution,  it  is  at 
least  a  s|)lciulid  theory}  and  tlie  labour  of  iwenty  years 
devoted  to  produce  it,  the  cntbusiaam  ftf^uircd  for  sus> 

lainiag  su^aoeibrv,  were  by  no  means  misapplied.  The 
nbundanee  of  cnrious,  and  (generally  aolhcjytic  inlbrma- 

tio)',  wiih  which  tlu-  '.vork  is  sprinkled,  reiidcrs  it  in- 
aliuclive  even  to  ,\  superficial  reader;  while  the  vij^or- 
ous  and  orifjinal  ideas  to  be  found  in  every  page  of  ii,  by  an 
jtftentivc  oact  never  fail  to  delight  and  astonish  where 
liMf  ooAvincOiiOOd  to  improve  even  wbere  tbe  tmtb  of 
them  seema  dnubiful.  Tlie  brilliant  hintSt  correct  or 
otherwise,  which  the  author  scatters  round  him  with  a 
liberal  hand,  have  csciied  or  assisted  tlie  spccuiaiions 
of  others,  in  almost  every  department  of  political  eco- 
nomy ;  and  Montesquieu  is  deservedly  mentioned  as  a 
principal  founder  of  that  important,  acieoice.  .  Tbe  me* 


lite  of  bis  work  are  bHher  cafaonced  by  his  style,  which, 

thoucrh  en- pl'.r.r'ir  atui  perspicuous,  ratlier  than  polished, 
abouiidhi  u)  ctegaiil  sarcasm,  in  fivid  and  happy  turns  of 
cxprcssioiH  whicb  reaipd  Mof  bii  countfyiaao,  Mon- 
taigne. 

Among  tbe  doiiMta  of  the  Etfirir  de  Lab  nay  be 
mimbored  iu  went  of  metlMidi  partly  apparent,  partly 
real.  Tbe  traasltiena  are  universally  abrupt ;  the  brevity 
sometimes  degenerates  into  obscurity,  and  tli-;  srn  i  tnesH 
into  aH'cctation.  Though  tho  author's  tone  in  always  de- 
cided and  positive,  bis  atatemeots  and  speculations  are  oc- 
oakieoally  uncertidn  or  erroaoouas  in  partieulart  the 
fecte  attrit4ited  to  climate  (some  of  wbieb  miy  bsve 

been  borr-  '.vrrl  f-om  Dodin's  Metfiodut  Ilititorid:)  are 
gicatly  cxag^titticu.  But  whatever  blcmishcb  the  woik 
may  have,  it  is  entitled  lo  the  high  prais<  <  t  u  adily  »up- 
pertiflg  the  cause  of  justice  and  bumanity,  witltout  de- 
parting (rom  the  moderation  and  rceenro  proper  in  com- 
bating establisbod  prejudices, 

The  reputation  which  its  antbor  bad  already  gained, 
prnr i;rrd  for  the  J-'»/irii  dc  Lois  a  suRicieni  degree  of 
aiieniion  ;  but  the  work,  on  its  Htst  appearance,  was 
veiy  untavourably  received.  Such  as  were  unable  or 
unwilling  to  relish  the  deep  pbilosopby  of  it«  ioattcr» 
aiuched  themselves  to  the  btenrfsbos  of  Its  mattner»  aod 
affected  to  despise  it.  The  Chancellor  Daguesseau  ob- 
served, that  it  should  have  been  denominated  De  I'et/irit 
aur  let  lois  ;  and  the  pun  obtained  a  circulation  lur  above 
its  merit.  Voltaire  also,  being  one  day  vi&ited  by  the 
Abb6  Olivet,  whilst  perusing  the  work,  exclaiiaod>: 
Ven€tt2/M6it  venez,  lire  Arlequin  GrotiuaK  Tbe  g8>. 
neral  voice  of  Europe,  indeed,  soon  put  sucb  criticisms 
to  silciicL  ;  hut  it  was  ffily  to  excite  Others  of  a  pr:.\cr 
and  n.u.c  i^iin^jerous  muurc.  The  Editor  of  the  Gdiuuc 
Lcclcsias;i(iue,  loiij;  deeply  engaged  in  the  Janscnist 
quaircU  whiclt  agitated  I- ranee  for  many  years,  assailed 
the  author  of  the  £«firtt  de*  Lou,  in  two  pamphletSi 
witb  tile  cbargo  of  deism,  and  the  weigbtier,  ihoUgh 
Gootradktory  one«  of  following  the  doctrines  of  Spinosa. 
The  defLOce  which  Montesquieu  published,  admirable 
for  its  strain  of  polite  irony,  candour,  and  placid  con- 
lem|it,  w  as  entirely  triumphant.  Indeed,  abilities  of  n 
much  lower  order  than  liisi  would  bavesuflked  to. cover 
witb  ridicule  tbe  weak  and  purblind  adverseiji  who  dis- 
covered the  source  of  the  Eafirit  de*  Loit  in  the  Dull 
Unigenitut,  and  blamed  his  opponent  for  neglecting  lo 
examine  the  doctrines  of  grace  and  original  sin.  it  is 
to  be  wished, that  Montesquieu  had  employed  means  as 
legltloiate  to  counteract  Dupin's  critldsn.  His  od- 
mtrera  would  willingly  forget,  that  wbeo  a  copy  of  ibis 
work,  now  resdy  for  circnistion,  fell  into  his  hands,  he 
carried  it  to  the  royal  mi'trf'.?,  Madame  I'unipudour, 
and  allowed  her  to  iiifuriu  Dupiu,  that  as  the  Etfirtt  dc* 
L'jis  enjoyed  her  special  favoiir«nll  objections  to  it  miM( 
be  iosUDtly  suppressed. 

Some  excuse  for  this  part  of  Montesquieu's  conduct 
may  perhaps  be  found  in  the  growing  infirmity  of  his 
health,  which  rendered  him  daily  less  capable  of  en- 
during tbe  vcxati  1  of  sucb  contests.  In  fyci,  tho 
chagrin  already  produced  by  ihera,  the  eficcis  of  stud/, 
■nd  tbe  civilities  of  the  great,  who  courted  his  society 
vilh  an  oagemeM  which  he  iek  would  be  fatal,  had 


-  I  1  )  1'  'Li'  •  reported  by  M.  Board,  who  had  it  persotialhr  from  ftlivet.  If  Voltaire  vfiilv  used  the  epithet  in  question,  it 
must  not  De  c()ii«i(it  red  as  expressing deUberats  miiion  wtucR  that  extraordinary  person  had  lormed  of  the  E^it  de*  J^m  ;  to 
the  author  of  winch,  notwitbstsnduigdi^nMintal  dlslwc^  be  piiyss  jest  sod  ehganiinbute^  in  tbe  diaseniie  rend  at  ^'' 
iuto  the  Acadeoiy. 
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gradually  undei'miiicd  a  coiisl'nulion,  at  no  lime  very 
robu&t.  la  ihc  beginning  oi  February  1755,  lie  wat 
taiaad  widi  an  intia  iuniuun  of  th«  lungs,  whioh  mm 
proved  mortal.  UU  laM  (Ujrs  wer«  aoolhed  by  liMS 
aympatliy  of  all  nmki  of  men:  tnd  thoutrb  loaded  with 
the  most  cruel  pains,  far  from  hii  family,  and  insuUed 
by  the  oihciou^  viaiis  ul  F^Uiec  Kouth  (ma  Irish  Jesuit* 
-who  afterwards  furgcd  a  letter  in  bis  name),  the  peact 
and  eqiutUijr  ol'  aoul  wiucii  bad  narlMd  tkm  itme  ni  bia 
iMe  «Uq  out  foraake  lua  M  lha  cloaa  of  it.  H«  expired 
00  the  lOth  of  Kebrunry,  aged  66  years  and  a  few  days. 
,  The  |)rivaie  cliaracier  ol  Montesquieu  ajjpear'j  to 
have  been  :iucb  as  Ihe  perusal  of  liis  works  niiglu  lead 
t»  to  anticipate.  I'oaseaaing  that  calm  independence 
Whidi  aeciired  biai  respect  be  poaaaatad  alao  (iMt  aiiM> 
naaa  and  benignity  uf  character  which  displayed  itself 
in  a  cheerful  temper,  and  <^>tatned  him  universal  love, 
lit:  was  distinguished  by  the  readiness  whicb  he  always 
jnanilcstcd  to  uae  his  influence  with  the  government, 
ia  behalf  of  pacaasuted  men  of  lettarasaad  atnct  fru- 
gality Irequaatly  aaablad  bioi,  wkhaut  Unpairing  tba 
|iroperty  of  bis  hoikft  to  mtltgate  lha  wants  of  tba  ia* 
digent. 

A  multitude  of  anecdotes  aite!>t  the  extent  of  his  col- 
loquial powcrii.  The  number  of  iiation->  and  celebrated 
maa  wbooi  ba  bad  saeOf  ibe  viguar  ol  bts  mind,  its 
iNMiiMUaaa  iartUit]r  in  orlgiiial  and  liveljr  ideas,  rendered 
liis  conversation  at  once  inalructive  and  fascinating.  It 
was  curt,  like  his  style,  without  bitterness  or  satire,  yet 
lull  of  attic  salt,  to  whicb  his  Gascon  accent  perhaps 
added  new  citarins.  The  frcqaenl  absence  of  mnul,  tor 
irtich  ba  was  remarkable,  never  oaea^ed  in  a  serious 
or  iniafaatiaf  diaauaaion t  to  waa  aot  affbetadi  and  b« 
eaaataad^  awoka  from  it  by  mnm  briUlsot  sallf  fitted 
to  revive  the  conversatir  n.  Thouj^h  livinc;  with  the 
great,  and  ioriQcd  tu  dciiglit  the  most  polished  circles, 
be  could  yet  derive  information  and  pleasure  from  the 
aunplest  objects,  and  felt  at  all  timaa  happy  to  excbanga 
the  splendid  bustle  of  Paria  fiir  booha  and  rapeaa  at 
La  Brede.  It  must  have  been  a  striking  spectacle  to 
see  this  teacher  of  philosophers,  seated  beneath  an  oak 
ill  hi.s  pleasure  grounds,  and  in  order  to  relax  his  mind 
Jrom  tbe  studies  which  he  never  carried  to  excess,  con> 
versing  gaily  with  a  sfowd  of  peasants  in  their  own 
patois,  adopting  their  «ia«a,  in? aaiigatiiig  their  gaaitts* 
supremely  happy  if  bia  ialaenea  cottM  tarminaia  tbeb 
disputes,  or  solace  their  truuljles.  Mis  touchinfj  inter- 
view with  the  Marseilleae  ui  tisan  ;  his  delight  on  learn- 
ing that  ibis  younp;  mat)  devoted  every  evening  to  ply 
aa  a  boatmao  U»t  tbe  raiwom  of  a  father  captive  in  bar- 
baiyi  Ms  ganeraoa  an4  dalicsee  reward  of  aueh  aflbe> 
tioiiatenc.s<t  have  been  made  the  aiibjaai  of  a  diantaaa- 
tilled  Lc  liienfait  Annonyme. 

Montesquieu,  in  1715,  had  married  DemoisdU  Ji  nnne 
de  Lartigne,  whose  father,  Pierre  <le  Lartigne,  was 
lieutenant-Colonel  in  the  regiment  of  Maulevricr.  Shtt 
bore  kirn  l*a  daagbtera  and  a  aoa.  Tba  latter,  Jaa* 
Baptiste  da  Saconidati  leas  noted  for  Ms  reapaetsbta 
taicDts,  than  for  the  abstraction  of  his  manners,  wrote 
several  tracts  on  commerce  and  natural  history.  He 
A<aqaently  resided  in  London,  where  some  of  his  works 
wms  pnUiabed.  Ua  died  at  Baardeaax  io  1796i  agad 
•0  years. 

Besides  the  works  above  enumerated,  Montesquieu 
is  author  of  the  TemfUt  de  Gnide,  which  quickly  follow- 
C'l  liis  Leltret  Pcrnanti.  TiiC  Pentita  D;t-rr«r», collect- 
ad  llOIBbia  maiuucript;^  vat  pubiiabed  ia  1758 « theZ<c<- 


tTCM  Familieret  ii)  1767.  None  of  these  productions 
are  destitute  of  genius,  but  they  cannot  add  mucb  C» 
tbe  repvtatioo  of  a  man  otherwise  so  distingaMsoA, 
His  irarka  bava  all  been  translated  into  English.  The 
best  edition  in  the  original  language  ia  thought  to  be 
that  of  Paris,  1796,  5  aola.  4IO)  Of  tbat  «C  Blla,  lf99y« 
vols.  8vo.  (t.  C.)  ; 
.  MONTL  VIDEO,  a  town  of  Sooth  America,  in  tlM» 
prorinea  of  Buaooa  Ajrtaa»  aitaaiail  ana  motla  on^Mae* 
on  tba  north  side  of  tba  rirar  Plata.  The  town  oeoa^. 
pies  the  whole  of  the  promontory  that  forms  the  cast 
point  of  the  harbour.  The  houses,  wbicii  are  generally 
only  one  story  hij^h,  with  fiat  roofs,  are  built  of  atone 
and  brick.  Tbe  town  having  an  etevMed  sitaatiasi  tmA 
tbe  bouaaa  being  utersperaed  aritb  gardeaa  and  tawaa* 
has  a  fine  appearance  from  the  harbour.  The  pnljlic 
buildings  are,  t^ic  cathedral,  which  is  handsome  ^  tbe 
tuwn<house,  and  the  prison,  which  are  situated  in  tbe 
great  square.  There  is  a  lighthouse  oo  tbe  mouniacn, 
which  overlooks  the  town,  and  gives  it  its  name.  The 
town  is  deCoadad  by  ragtUar  atana  fbeiificaUooai  vbich 
encloaa  the  wfade  paninaala.  The  Irade  cantiats  in 
hides,  tallow,  and  dried  beef.  Coarse  copper  from 
CItili,  in  scjijLire  c  ikes,  is  »ameiimes  shipped  here.  Weat 
Lon^.  5t>-'  I  V  38",  and  South  Lat.  34''  5-i'  -tB*.  For  a 
full  account  of  the  history  of  the  place,  and  of  tba  pnK 
vtnce,  see  Bvbnos  ArRsa. 

MONTFAUCON,  Brkxard  or,  a  celebrated  French 
antiquary,  was  born  at  Suulage,  in  Languedoc,  on  the 
I7ih  of  January,  16:">5.  His  parents,  distin^^tiishcd 
among  the  nobility  of  those  paru,  usually  resid»i  at  tlie 
chateau  of  Roquetailladot  wbari  ha  .lived  till  the  ag« 
oC  aix  jpaara.  nta  adticatian  «aa  tban  antntstad  to  tbn 
Phnie  ia  dvttrtme  ChrMenne  at  Ltfnonx,  titodev  whuaa 
direction  his  zeal  and  assidii;';,-  «-fre  rewarded  by  a 
suitable  protrress  in  classical  I  -ni.m^.  Before  lea v tag 
the  paternal  roof,  his  taste  fot  rea<lii;g  iiad  attracted  the 
notice  of  Pavilion,  Bishop  of  Aleih,  who  predicted  tbe 
jFOvng  nan's  future  eminence ;  and  in  thta  assr  sem inarm 
the  perusal  of  Plutarch  ia  said  still  farther  to  have  ex- 
cited his  enthusiaam.  Yet  the  promises  of  that  early 
age  at  first  seemed  likely  to  he  disappointetL  Montfaucon 
adopted  the  profession  of  arms,  and  the  cotuemplaikm 
of  classical  antiquity  was  exchanged  far  active  servicn 
in  the  wars  of  Germany,  under  Marabal  Tavenaa.  Bat 
tba  charsctar  ariginally  imprawad  upon  Moatfanean^a 
genius,  though  obscured,  was  not  obliterated :  the  death 
of  his  parents,  the  loss  of  his  superior  olViuer,  inspiced 
disijust  at  the  niilitary  life  ;  he  quitted  the  regiment  of 
Pcrpignan  in  1 675,  after  servmg  two  campaigaa  (in 
which  it  does  not  appear  that  his  conduct  was  aaarfcad 
hy  any  thing  bat  the  fighting  of  a  duel),  and  entered  tbn 
congregation  of  St.  Maur,  wiMrOf  having  spent  the  nn> 
cesssary  period  ol  prabaiioBy  lia  aaaiinad  tba  baliii  cC  ■ 
Benedictine. 

In  tint  tranquil  scene,  his  love  of  study  revived  to 
proportion  to  tlw  abataaMM  of  aieiaBebaljr4  and  biattM^ 
ological  pursuita  ware  nringlad  with  tbe  inraa(ig8tioB-«f 

antiquity.  The  fruit  of  these  researches  was  in  i  rest- 
ed in  1688,  by  the  publication  of  his  fust  ari^in.!!  uurk, 
La  veriti  de  rffisioire  de  Judith,  which  involved  an  ac- 
count  of  tbe  Median  and  Assyrian  empires,  and  a  critical 
diaaertaUon  eoaearning  that  history  of  tba  btnaiv  wbicb  in 
commonly  attributed  to  Herodotus. 

The  reputation  for  learning  which  this  treatise  ac- 
quired, enhanced  by  several  compilations,  and  parti- 
vaUtlj  by  bia  adiUea  of  St.  Aibaoaaius'  worksi  pula- 
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l»becl  ten  jreturt  aftennirds,  procdted  him  r  fcrovinAte 

reccpiion  in  the  various  parts  of  liuly,  to  which  his  love 
of  aniiquanan  studies  led  him,  in  Ifya.  Al  Uumc,  he 
officiated  as  proenrator  of  his  order ;  tiie  Fope  and  Cui  - 
tdioals  wer*  bvMh  in  ttwir  attentions ;  and  Montfaucon, 
tdwrinf^  th«  iMemb  of  bis  ccdMiMtical  fuaciiona,  gave 
frequent  unci  unequivocal  proofs  of  the  leaming-wUcll 
he  posbcsbcd,  uiui  was  anxious  to  augment.  It  is  related, 
that  Z'i^ca^;^i,  then  sub-librarian  i>f  the  Vatican,  feeling 
his  vanit)r  woiimied  by  the  praisic  beattuned  ou  this  ac- 
complished foreigner,  laid  several  schemes  to  lower  lutn 
itt«be  irablic  •■tknwithuh  Ooc  day,  whilst  Montfimoaai, 
•mon^  a  crowd  of  dStdngwIilied  ptrtons,  happened  to 
be  sauntering  in  the  library,  Zacagni.  wi-h  afl'ected  po- 
liteness, re()uc&ted  the  anliquaiy  to  fuvuui  uifn  with  the 
d%(«of  aGiLck  manuscript,  whii:h  he  s[)read  oet  before 
din.  MeiHlaucoa  cepiied,  that  apparemly  i(  was  written 
<«bOBt  700'iyear»sgo  rlu»«Bt*f(aotat,  with  a  triumpliant 
suf.er,  i;ev  tr!  him  to  observe  the  mme  oi  Basils  tho 
Miccdonian,  written  at  the  top;  the  Frenchman  askod 
il  ii  was  not  Basil  Perphyrogcnitus,  laier  by  150  years; 
and  as  this,  upon  examination,  proved  to  be  the  case, 
iSMOflai  mind  whh  Ms  MMateripti  sad  tbowefbrth  lea 
aMw  stMBgsr  SI  psttM* 

t  tOtk  his  rotom  tram  Italf,  la  If CS,  Moiitf«acon  pub- 
lished the  Diarium  Ilalkuni,  which,  besides  a  t.-anicd  ac- 
count of  the  antiquities  he  had  visited,  was  farther  en- 
riched by  some  ancient  Greek  and  Latin  treatises,  now 
printed  for  the  fim  time.  It  deserves  to  be  remarked, 
MMtthls  work  wss  tirenslsied  ioto  EogKsb  shout  tweiiljr 
years  afterwsrdsi  bf  tlM  noted  Orator  Ueidof,  wboss 
*■  gilt  tub,*  and  whose  Isboors  in  it,  as'  the  Presclier  end 
th  ^  Zany  of  his  age,*  lisfe  basA  lnuMrts8«od  in  tie 
Dunciad  of  Pope.  .  i    -.  -  ■  ' 

*  After  the  period  of  his  return  fran  Italf,  Mentlau- 
con's  life  was  msrinMI  hjr  mihiqg  but  the  iveeeisive 
appearance  of  his  writings.  The  ^efretfrq/UMi  Or«f«, 
exhibiting  rules  to  determine  thr  n;rr  of  Greek  manu- 
scripts, appeared  in  1~08  ;  and  In  ,  s^  eat  work,  L'.tn- 
titjuUi  EjrliiiqxiFfy  in  10  vols,  foliri,  Lati;i  and  French,  was 
published  in  17  19,  and  followed  by  a  supplement  of  5 
rvuls.  in  I  ret.  The  book  (of  which  this  edition  is  Still 
veckooed  the  best)  comains  above  1200  pistes  |  end 
chough  many  of  them  sre  only  copies  of  Idseeiivate 
originals,  and  thou^^h  the  whole  seems  to  bear  evident 
marks  of  Itaste,  it  was  regarded  as  a  very  extraordinary 
ciVort,  and  continues  yet  to  be  a  mine  from  which  other 
4sss  leborleus  inquirers  draw  their  indvmetiao.  After  the 
xMbmrsMw*  Ht  ^hmttkti  Mmm fthe,  9  vols,  folio,  eame 
out  in  1739,  Montfaucon  spent  the  rest  of  his  life  chiefly 
jn  revi*in(>  liis  lores^oio!''  productions.  Except  the  pub- 
iKcation  of  his  Bibliothfca  Blblhthecaruin,  it  was  marked 
no  incident  worth  recording ;  and  two  years  after  that 
iCfeot,  he' died  suddenly  lOeieisin  dei^Pri»,cn  the  SIst 
of  December,  1741. 

Mont fau corf  was  celebnrted  for  the  mildness  and  be- 
i)ij;ni!y  of  iiis  character.  Neither  the  favours  which  he 
kad  receiver!  from  an  emperor,  nor  the  honours  with 
which  he  wan  decorated  by  two  successive  popee,  coald 
•at  ell  abate  his  baniilhyi  end  strsegers  who  oontrersed 
«hh  him,  returned  net  more  surprised  s»  the  snethig 
extent  of  his  information,  than  at  the  unprctendinu:  tsim- 
plicitv  of  his  manners.  Of  an  author  who  has  Icit  44 
vols,  fnlio,  it  may  be  expected  ihai  elei^ance  will  not  be 
•  characteristic;  and,  accordingly,  MontffHioOn^  wri< 
Unf*  sreblsnred  for  their  cumbrmn  style  ead'dehetlve 
MntugeiMM  J  btl  lis  «nidlilo%  •^mH^^onro  btlMig 
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h'li  wcrl-is  nrr  still  lnr,k;;-l  i;p  to,  :- ji  i.rdcs  tUrouph  that 
obituj'c  iiiid  iiiU icaic;.  rj.^ ]iiri.iicrii  u:  ki.LiV.ledgc  which  he 
devoted  his  life  to  "uriv.    (r.  c.)  ...... 

MON  J  GUMEHYSilUiE,  an  inland  county  in  NotOt 
Wales,  on  the  north  touches  on  Denbigh  and  MerioHi 
MlMlures ;  from  the  former,  it  is  in  part  divided  by  tbi 
river  Tannatt ;  on  the  south,  it  is  bounded  by  Radnor- 
shire ;  on  the  west,  by  Merionethshire  and  Cardiy;an- 
shire  i  and  oo  tiic  east,  by  Shropshire.  It  measures  in 
length  from  north  to  aendi  eboot  35  miles,  and  in  breadth^ 
iroM  eest  to  weatf  M  esiles.  It  is  tlie  Iscgest  county  i^ 
Wales,  measuring,  sceovding  toTemplemsn,  444,800 
acre?;  a-iH,  accordinj^  to  Evans,  491,000  acres  Of 
these,  only  60,0'X)  arc  arable,  180,000  arc  under  pasture, 
and  the  rest  are  in  a  great  measure  waste  and  unculti- 
vated. 1 1  i  s  d ;  vided  isto  nine  tomdreds,  and  contains  47 
parishes,  and  sevew  market  toNrse,.>'ni.  Moatgoaiery,  a 
bosaaali,  aud  the  county  town;  Welspool,  Llanfyllln, 
Llsnfiun,  Machynleth,  Newtoun,  and  Llanydloes.  It  re- 
turns •  ■  ii:  i,  i  '.'  ,1  :r,  inc  for  the  shire,  and 
one  fui  iUuingomery ;  is  in  the  province  of  Canterbury, 
and  dioceses  of  Asapbt  Bangor,  sod  Hereford.  1> 
.  This  eoonly  peeeeeeea  a  larger  MopartioB  of  fertile 
vales  and  pisiae  then  most  of  the  Welsh  eeuntfes.  The 
vale  throatjh  which  the  Severn  Hows,  is  by  far  the  most 
co;isidcrabie,  and  in  general  the  most  fertile;  there  aro 
likewise  smaller,  though  e<|ually  fertile  vales,  through 
which  several  of  the  tributary  ^eaoas  of  tlic  Setem 
4ow.  The  greater  pert  of  the  coMNff  boweter,  Is 
taaubiainous,  and  tlia  moawtarfts  are  in  general  very 
bleefc-  in  their  appearatice,  as  well  as  sterile.  A  chain, 
comrjLCiv;;n:;  ;ti  Pli' im i:r rion,  in  the  suuth-\vc5t,  and  i  wn- 
ning  north-west,  with  sume  deviation*,  tiU  ti  terminates 
in  the  vale  of  l-'c»tiiiiot;,  may  be  called  the  back-bone  of 
Jhie  Gouaty  snd  Merioneth.  -  Msarly  50  nules  of  tUs 
ebaia  might  be  trsTursed  whbeot  crossing  m  single 

stream;  and  :\  f . m-hovise  on  it  is  so  situated,  that  the 
rain  which  falJ^  i^i,  the  we>,t  sirlc  of  ilie  roof,  Hows  into 
C'urdiiran  bay,  while  thit  whicl»  fall*  on  the  east  side. 
Bows  iiUo  tite  sea  near  Chester.  The  main  streams  oo 
the  west  side  ot  this  chatn,.ass4he  Oovey,  the  .Maw,  and 
the  risulet  »bat  ftows  thsuuglr  the  vsUqr  of  Festiniog  ; 
an  the  east  side,  are  the  sdurees  ef  the  Wye,  Severn, 
Dee,  Sec.  The  Wye  rises  on  the  south  side  of  Plinlini- 
moG,  and  taking  an  cast,  and  afterwards  a  south-east 
course,  leaves  the  cotiety.  The  Severn  soon  loses  its 
oharactcr  of  a  ihountainoos  stream,  ibrmiag  hrge  val> 
leys, -and  generslly  flowing  between  deep  banhs.  At 
Llanydloes,  it  ceases  to  b?  a  ton-c  u,  :\nd  theuce  Torrns 
a  delightful  valley  ;  as  it  iuclmes  near  Mo^i'.^joinery  to 
the  north,  the-  valley  expands,  and  it  "i.>on  af'ci  wards  en- 
ters Shropshire,  near  tiie  Hryihen  hills.  Of  the  stresnas 
srhieb  join  the  Severn  in  this  couoty, the  laigueTait  the 
Fyrnwy  and  Tatmatt.  The  loj-mcr  is  composed  of  tww 
uniting  branches  of  the  same  name,  which  cross  thk 
COtJnty  from  the  west,  and  join  the  Severn  near  I  In;;  1 1 1:  lo. 
The  Tannatt  meets  it  before  its  junction  with  the  Se- 
vern. This  Istter  Is  of  ibe  greatest  impim^cc  as  a  na- 
trtgsMe  rirer,  salt  hera  conveyance  from  Montgoroery- 
sbRefimi  South' Wales,  threui^h  Shropshire,  Worcester, 
and  fJtou  i Bristol.  I'iin'  nm  o  l  as  been  inci- 
dentally iiieniiuueii :  it  lies  partly  in  this  county,  and 
partly  in  Cardiganshire,  belonging,  however,  more  pro* 
perlf  to  thwkiitefv  4ts  pcrpendMuhtr  height  is  fer  iafi»« 
ylor  tu4be»uf  insaMenwd  CaderMis,  aad  k  ia  ladesd 
•tviydrtfrpflffaik  YimTler  km^  Im  wwii^ 
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ever,  in  very  extensive,  and  in  some  points  very  errand. 
There  it  ODe  canal  in  Mouig^omeryshirc,  which  bceini 
•t  Porlfmaill  Hoieworks,  in  Shropshire,  wh«r«  it  unite* 
with  the  Elletnaere  c«D»i.  It  aftervardt  croieet  the 
Fyrnwy,  and  joins  another  part  of  the  Elleimere  ceneL 
Tlicrc  is  a  cut  to  Welspool,  and  from  thence  it  gMt 
pardikl  to  the  Severn,  till  it  joins  it  at  Newton.  It  it 
27  miles  long,  besides  the  cuts,  and  the  lockage  is  335 
feet.  The  toil  of  the  Ttlleft  w  priocipelty  «  atrong 
loem ;  that  of  (he  moantidna  •  thin  and  cold  clay.  IJme. 
atone  is  only  foitnd  at  the  termination  of  a  tiJ^c  which 
runs  from  tlie  norlh-wtst  of  Ati>;lcscy  through  Cacrnur- 
von>ihirc  and  Dciibijjhshirt,  and  near  tiic  coniliuncc  uf 
tJte  Severn  and  Kemwy:  on  a  limestone  rock  here,  iin- 
flMine  quantities  of  lime  arc  burnt.  J  lie  climate  ut  tins 
county  varies  considerably.  The  midland,  weat,  and 
aouth«west  parts,  are  very  cold  and  nngenial,  in  conae« 
quence  of  their  elevation  ;  the  climate  of  Ihc  valleys,  and 
of  the  fine  arable  Und  thai  lies  on  the  east  side  of  the 
COttntft  is  mild.  The  strongest  winds  blow  from  the 
ioatK-«re*t  and  nortb-weau  The  weat  wind  blowa  nine 
months  in  the  year. 

^^)nt^'IJmcryshire  is  rich  in  mineral  treasures;  the  most 
important  and  abundant  of  which  is  lead.  A  considerable 
mine  of  this  metal  lias  been  found  at  Dylipan,  and  ano- 
ther on  the  borders  of  CardiganahiFei  near  a  copper 
Hofaie,  the  ore  of  which  cootdna  much  nlver.  An  un> 
commonly  rich  lead  mine  was  wrought  flDasf  jmn  with 
very  great  profit  at  Llangynnog,  but  It  it  now  overpow- 
ered with  water  at  the  depth  of  lo  i  yards  ;  it  was  disco- 
vered in  1693,  and  contained  a  bolid  nb  yards  thick  of 
pure  ore,  aflbrding  for  forty  years  a  clear  annual  revenue 
ofjeaoooi  yielding  about  4000  tone  annually.  There  are 
iiliU>  however,  obtained  In  this  neighbourhood  eonaidera- 
Mequantities  of  lead  and  calamine,  which  arc  sent  in  their 
raw  state  to  the  foundries  near  Hnabonin  UenbighsUire. 
From  the  lofty  rocks  of  Llangyti  i;  ;,  i  considerablequan- 
tity  of  coarse  slates  is  obtatiiod.  It  is  remarked,  that  the 
atrata  of  thee*  «od  other  (quarries  wUcb  Ik  on  the  norlli 
aide  of  the  nMuntaint  incline  to  the  eaa^  while  in  tboio 
to  the  aoath,  the  ore  it  reverted.  Slate  it  alto  procured 
near  the  junction  of  the  Fyiruw  and  Severn,  and  sent 
down  to  Bristol.  Coal  h  found  oidy  at  Cuadwaca,  un  the 
borders  of  Shropshire :  it  burns  rapidly.  The  Severn 
and  itt  tributary  atreanna  are  celebrated  for  the  great  va* 
riettea  fiib  which  they  contain;  it  it  taid  that  the 
salmon  penetrates  up  the  Severn  almost  as  far  as  Plin- 
liromoo.  This  county  was  once  well  covered  witli  treeSi 
and  is  still  well  wooded;  its  oak  has  been  prclc-rrcd  to 
ail  others  for  the  use  of  the  dock-yards  j  in  the  year 
179<t  three  oakt  were  cut  down,  which  meaaured  re- 
apcctively  5aSt  4$0^  and  687  cubic  feet. 

The  agriculture  of  tlua  county  presentt  Ihtle  that  it 
interesting ;  in  some  of  the  vales  a  good  system  of  arable 
husbandry  is  followed ;  in  the  east  part  of  the  county 
beiD|l  ia  much  grown.  Few  cattle  are  fattened;  the 
genunie  breed  are  bad}  the  beat  theep  are  peculiar  to 
tiie  Corry  hlllt ;  their  wool  ia  tolerably  fine.  The  hilly 
tracts  are  almost  cn'irclv  sheep-walks;  "and  the  flocks, 
like  those  of  Spain,  arc  driven  from  distant  parts  to  feed 
on  them  durinp  the  summer;  t lie  farms  in  the  small 
valleys  being  only  a  sort  of  appendages  for  winter  habi- 
tatiooa  and  provuioiis."  A  horse  peculiar  to  the  liilly 
partaofthis  country  and  Merionelhsliiret  iBa  small  poney 
called  myrlyn  ;  they  are  very  hardy  and  active,  and  well 
adapted  for  the  team  upon  mountainous  farms.  The 
roads  are  far  from  good;  from  (he  returns  to  ParliameM 


it  appears  that,  in  lSI4f  the  leflfth  of  thC  piMll  aliecU 
and  (urapikes  was— 

Milet.  FmA 

356  3 

Length  ef  ail  Other  (pmpikes,                 964  6 

Total,      1321  O 

Thcesiiiiiatcd  value  of  the  labour  on  them,  i£43Si  O  0 

Composition  mtmtjf      •       t       .       ,       429  O  0 

idighway  ratesi     ....      *      568  0  O 

L4tw  expencea»  S9  o  o 


Total,     £5267    O  o 

The  princi|)al  manufactures  are  flannels,  and  other 
coarse  cloths  ;  the  principal  manufactories  for  flannels 
are  within  twenty  miles  round  Welspool;  at  this  town 
a  large  quantUy  is  sold  annually,  chiefly  the  produce  of 
manual  labourt  though  latterly  about  forty  carding  and 
teveral  Bpinnrag*mach!nes  have  been  erected.  The  flan- 
nels of  this  county  arc  from  100  to  120,  and  some  of 
them  1j3  yards  lonj;,  and  scvcn-eigluhs  of  a  yard  *»idc.  ' 
They  are  sent  from  \V'c)spool  in  j  ujugh  state  to  Shrews- 
bury, where  they  arc  finished.  There  ia  a  great  market 
for  woollen  yarn  at  Uanydloet.  The  following  are  th« 
results  of  the  rettirna  relative  to  the  poor  for  the  year 

1815  : 


Annual  value  of  real  property^ 
Poor  and  otlier  rates,       ,  . 
Expended  for  the  poori  .  > 
!■    —  in  law,  remuveie,  kc. 

 —  ibr  militia  pafpoaea» 

Church  ratsai 


l£307,386  O 

33  488  O 

38,830  0 

1,958  0 

81  O 

S,9>7  0 


O 

o 
o 

o 
o 


Total  txpciidiiuic,    ^27^,i70  0  O 

Number  relieved  out  of  work-hou&es,        3,867  0  o 

in  ditto,                   184  O  O 

I                —  .  occasiooallyi  .      1,319  0  o 


Toul  relief  edi    5,890  o  O 


Donations  for  parish-schools, 
— -■         for  other  purposes, 


£3ii    o  o 

437    0  0 


^938    0  0 


The  following  arc  (he  results  of  the  returnt  retpcct- 
ing  the  population  s 

Pi^ulation  ia  the  year  1700  VAOm 

in  1750  .  .  .  37.000 
In  1801         .  .  49^00 

in  1811  81^81 

One  baptism  to  36  persons;  one  burial  to  63;  and 
one  marriage  to  Ift3  peraona  {  tius  last  it  a  tmaUer  pro* 
portion  than  aiqr  other  county  in  England  «r  Wal«a>  «x>> 
eept  Moomotttb  and  Flint;  the  ntan^e  «f  Walea  ia  193. 


Houses  inhabited,  . 

Families  inhabiting  them, 

HouaCB  building,    .  . 

—  ~.  ■■  uninhabited, 

PamiHes  employed  in  agrkuitareb 

 in  trade,        «  p 

All  others,    .      .      .  . 


93,49 
103«05 
40 
174 


8i64 
772 


Digitized  by  Google 


HON 


HON 


737 


Total  in  I  an, 
in  IBOl, 


35,373 

SI,9S1 
49.S00 


Increase  in  18U|  3691 

Set  D&yWi  Agriculture  of  Mn-th  fValea,  BgavHta^ 
England  and  WaUt,  vol.  xvii.   (w.  s.) 
MONTQOM£RT,  tl»e  couniy  town  of  Montgomery. 

shire,  1-  iin  iicd  oit  ihe  declivity  of  a  hill,  nol  far  frMR 
tlic  caai  baiiks  of  the  Severn  ;  it  is  govcrnetl  by  two  boU 
Jifls  and  a  towi.-clci  k,  und  rciuins  one  member  lo  Pji- 
iMOIOOtt  ibe  rigtil  ok  election  i&  vested  in  (tic  buig(i:>^i^^ 
oif  tho  lown  only,  who  amuuiit  to  aboul  eighty;  it  i»  a 
small  neat  town.  Tbo  cai»U«  w«»  fgrmerly  a  atroog  and 
majcatic  building;  it  stood  on  the  exiremity  of  an  emi- 
nence on  the  north  side  of  the  town,  the  projecting  rock 
being  very  high.  Duiiii^  liic  civil  w.iis.  a  general  and 
hard  contested  battle  tuok.  place  near  Monmouth,  \s  hlch 
terminated  in  lh«d«feat  ot  the  loyalists ;  soon  afterwards 
the  parliatnem  ordered  ttie  caatie  tobe  disraaniled.  Till 
very  lately  Montgomery  was  nearly  destitute  of  lrade> 
but  by  mcuits  uf  its  canal  it  now  imports  a  vast  number 
of  various  kinds  of  goods  from  Chester,  and  exports 
Umesiouc,  kad,  alaie,  i(c.  The  folio  wing  are  the  popu- 
ladeo  dettila  for  tbe  year  1811: 

Houses  inhabited,        .      .      .  Bit 

Fainiiiea  inhabiting  theiDi    .      .  934 

Huusea  building,        ...  9 

.          uninhabited,     ...  If 

Families  employed  in  agriculture}  S91 

in  trade,  970 

All  others,   6S 

Slaiea,        ,      :      .      .  9995 

Fenalief,   9316 


Totali    4611  (w.a.) 

MONTPELLIER,  Moms  Psaair&ANvs,  or  Mom 

pEBTBLtARivs,  a  city  oTPranee,  and  capital  of  tbe  de- 
partment of  llcrault,  is  finely  situated  ui)on  a  height, 
which  it  cniireiy  covers.  Itii  huu&c»  rinc  iti  the  form  of 
an  amphitheatre,  and  tbe  river  Lez  waters  the  rich 
^in  on  which  it  standa.  Tbe  strecu  of  the  town  are 
narrow,  dark,  and  winding,  and  the  squares  are  small, 
and  few  in  nutnber.  The  houses  are  iu  general  black 
and  gloomy,  and  the  priucipal  edifices,  such  as  the  pa- 
hu  L  of  justice,  t!ie  ancient  bislmp's  palace,  now  the  pn- 
lace  of  the  Prefecture,  tbe  hotel  de  viile,  and  tbe  cathc> 
dnlf  aio-  of  a  bad  nylc  of  ardnteeturt-.  T he  fanxbourgB, 
-which  surround  Mooipellier,  are  nearly  aa  large  u  the 
town  itself,  and  eonatin  many  good  houses.  The  town 
is  watered  by  a  great  number  of  fountains. 

MoDtpeliier  is  celebrated  piiiicipally  for  its  university, 
wbtch  was  established  in  1289,  by  Nicolas  IV.  who  di> 
vWed  it  into  the  three  fiicnltieaof  law,  medicine,  and  the. 
•Its.  In  1410,  tho  fiwDlty  of  theology  ww  sttbeMuted 
loT  that  of  the  aits.  At  the  revolution,  the  university 
Tras  abolished,  and  the  faculty  of  medicine  was  cstuh- 
liahed  under  the  title  of  the  Spteial  School  of  Medicine. 
The  school  of  surgery,  founded  by  Lapey ronie,  is  now 
united  with  the  school  of  medicine.  Dnring  thomiiMi* 
trjr  of  M.  Chaptal,  a  a>{»erb-iMnphithnmwiw  ooaMfvot* 

for  it,«n  tbo  Model  of  the  MMmmi  of  MeianlBie- 
tof7  at  Paris.  Tho  chair  of  the  profcaior  «f  uMtmf  ia 


placed  ill  a  superb  seat  of  marble,  which  -was  biooght 
from  Xismes  inoie  than  100/iars  .-ij^o.  I'hc  library  is 
9oly  in  its  intancy.  The'iiotau^  garden,  which  is  the 
oideatin  France,  was  insttloteA' in  1598.  There  is  also 
Imn  a  apeoial  aobeol  of  phattBocy,  and  a  wdi  regulated 
bosiMial. 

*rhe  old  academy  of  sciences  at  Montpellier  has  been 
replaced  by  a  literary  society,  called  the.  Free  Society 
of  Sciences  and  Letters.  There  are  also  here  a  medical 
aociacy,  a  society  of  practical  nodicine,  and  an  a^ricul* 
taral  society.  An  aeademy  of  arts.  wMeh  distnbQtee 
medals  annually,  was  founded  in  1781. 

Montpellier  contains  several  interesting  cabinets,  vir. 
that  o/  itie  city,  that  of  M.  Lamoreiix,  which  is  very  rich 
in  rare  shells ;  that  of  M.  Marcel  berres,  containing  more 
than  9000  insects,  and  valuable  minerals,  and  acoOiklor. 
aMe  herbarium)  boloiiging  to  M.  Bouchet  Doameog. 

Tbe  principal  inanufeetures  of  Montpellier  are  those 
of  brandy,  perluinerieK  of  all  kitxJs,  and  veidiijri'i,  or 
acetate  ot  copper.  Corn,  oil,  aiik,  and  wool,  lite  pro- 
ductions of  the  noighbottrfag  territory,  are  the  priitcipal- 
seurcea  of  the  coamierce  of  Mootpolllcr.  Coiwrlcta, 
bandkorahiola,  and  cotton  elotbs,  are  also  manabcttired 
here.  These  arlicleK  of  trade  are  carried  by  tho  caBUt 
lo  Cetic,  which  is  the  port  of  Montpellier. 

The  principal  promenades  of  Ihe  city  arc,  the  Espla- 
nade, the  Peyrou,  and  the  Canourgue.  The  Esplanade, 
Iwgun  in  1734,  by  the  Duke  de  Roqueiare,  occupies  tbO 
grouad  betweoo-the  citadel  and  the  ancient  city.  It  ia 
estenaiTe,  and  ahaded  with  rowa  of  trees,  and  adorned 
with  several  large  basins.  The  Place  du  Peyrou  is  si- 
tuated on  the  highest  part  of  Montpellier.  Tbe  ground, 
supported  by  very  high  walls,  klMM  tWOtefnoes,n'a^ 
one  abore  another.  The  lower  one,  whkb  oocnpMe  tbo 
gfaaaeat  space,  is  pUnied  with  aerml  nmaof  trees,  and 
adorned  with  two  fine  fountains.  The  wall  of  the  upper 
terrace  is  surmounted  with  trophies.  At  the  bottom  of 
tbe  place  is  the  reservoir  of  water,  which  is  supplied  by 
the  aqueduct,  designed  by  M.  Pitot,  for  conveying  to 
Montpellier  the  waters  of  St.  Clement.  It  tos  two  row* 
of  atondaa,  and  the  aecond  lupporti  •  long  gaUeiy. 
This  magoificem  work  Is  allowed  to  decay.  The  Ca* 
nourgoe  is  celebrated  chiefly  for  being  the  place  where 
Rousseau  walked  during  his  stay  in  ibai  city.  Popula- 
tion of  Montpellier,  36,704.  Its  mean  temperature  is 
59°  V  of  Fahrenheit.  Tbe  observatory  ia  aitnatod  in 
East  Long.  3*  40",  and  North  Lat.  43"  3«f  13".  4Pi". 
I'^or  a  full  account  of  this  town  and  its  antiqeitie;,  -,cc 
Millin's  Vcyaf^e  dans  lea  Drftartemena  du  Midi  dc  iu 
Francr,  torn.  iv.  chap.  114,  115,  1  16,  p.  283. 

MON  I'REAL.  a  town  of  North  America,  in  Lower 
Canada,  is  situated  on  an  island  formed  by  the  river 
Ouawas  and  the  river  St.  Lawimee.  The  iaiaod  ia  33 
miles  long  by  lo  broad,  and  is  very  prodactive  in  all 
kinds  of  grain,  vegetables,  and  fruits. 

The  town,  which  derives  its  name  Irom  a  high  moun- 
tain in  the  middle  of  the  island,  forms  an  oblong  square, 
aurrounded  by  a  lofty  hot  decaying  walL  It  ia  divided 
into  tlie  uppernnd  the  lower  town.  The  oM  streots  am 
narrow  and  gloomy,  bnt  the  new  ones  are  more  open,  ex- 
tending parallel  to  the  river,  and  crossed  by  others  at 
right  angles.  Many  of  the  houses  arc  large  and  well 
built,  of  a  ^reyiab  sort  of  stone,  and  io  general  are  toofed 
with  shent  iron  or  tin.  The  Placo  d*A9mes,  which  is 
the  only  aymra,  OMSfiting  the  t«9  iMrfcet  plaeee,  la 
sit  Bated  on  the  eUe  of  the  town  fttftheet  ftom  the  riveri 
«id  Msan  ori^n^f  taitft  liw  tho 


Google 
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ercise.  Moiilrca!  coiilaiTts  sis  churches,,  an  Episcopa- 
lian, a  Presbyterian,  iSJui  iuLf  Roman  (Jaiholic  churches. 
The  cathedral  church,  i^hich  'ftlongs  to  the  Catholics, 
•tandt  in  the  Place  d'Arnics.  It  is  a  spacious  stone 
ballding,  containing  five  ricbJy  decorated  altars.  The 
other  public  buildings  and  establishments  are,  the  Hotel 
Dicu,  tor  tcJicving  the  dcitilutc  sitk,  ^lat^a^;ed  tiy  a  su- 
perior and  36  1,1ms  j  the  convent  of  Noire  Dunic,  for 
female  instructicn,  managed  by  a  superior  and  60  nuii$ ; 
the  eonvent  of  the  Grey  Sisters  and  the  Hospital  of  in- 
Talida;  tbe  Seminary  of  8t  Sulpicc,  for  the  education 
of  you'll)  i  and  llic  New  College,  which  is  a  hatulsomc 
building.  The  civil  and  ciiminal  courts  arc  held  in  a 
plain  but  neal  buildinij:  in  Notre  Uume  Street,  :iin!  near  it 


tioiitd  ill  D.iirj  ('."iiilc's  ^f.-iiji?  0/  Sr(,:!anti,  am'.rig  some 
of  llic  princij'.ai  cities  of  the  k.inf;i!(;!ii  \vli:c!i  vcrc  nearly 
detlroycd  by  fire  in  the  year  1244.  Its  name  is  CoAl* 
ncctcd  with  many  Impotent  events  in  Scoitifh  hinory. 
It  is  mentioned  by  Froissart  as  the  port  from  which  Sir 
James  Douglas  embarked,  in  I, "330,  with  a  numerous 
and  splendid  retinue,  on  a  i,jlt;iiiri3ge  lo  the  lioly  laiul, 
carrying  along  with  him  the  heart  of  Robert  dc  Brus," 
li  is  distinguished  as  the  first  place  ill  ScotI:.:.d  whfaf% 
the  Greek  language  wa»  taught,  by  teachers  ftn^ 
Prance,  brought  oter  by  John  Rrsittne  of  Dun,  in  tjS* ; 
and  as  Imvin^;  sc:ii  forth,  fiotn  its  seminary.  tl;e  ctlebraied 
scholar  Andrew  Melville.  It  was  the  birth  place  ot  the 
warlike  Marijttis  of  Montrose;  and  the  house  in  frt^h 


atands  the  jail,  erected  in  a  salubrious  situation,  on  the  he  was  born,  was  occujjiied  as  an  inn  not  many  yeain 
site  of  the  one  which  was  burned  down  in  ISOj.   Tiie  It  was  tite  only  town  in  Scotland,  so  late  as  the  <Mnf' 


crnment  house  is  an  old 'and  elegant  building.    The   mencement  of  the  eighteenth  century,  where  a  person 

could  be  found  who  uiKlcrs'.ood  the  tnar,:ic;=mei!t  c^l' 
pumps  in  coal  works,  i  -iinfly  Juhn  Vour.fr,  a  citizen  of 
Montrose,  who  had  been  sent  over  to  Ilfiliar.d  by  tite 
magistrates,  for  the  purpose  of  kairur  ;j  t(,c  most  itn- 
great  depot  for  tbe  fur  tradoi  of  proved  modes  of  Gonairucting  and  uains  windmilUr.  It 
given  some  account  in  our  artt-  was  the  first  port  made  by  tne  French  teet,  in  Deeerif* 


barracks,  encircled  v^illi  a  lofiy  wall,  and  capable  of  con- 
taining 31JO  men,  arc  agrec;d)Iy  silu^'nl  near  the  river. 

The  harbour  of  Montreal  is  commodious:  there  are 
fifteen  feet  of  water  close  to  the  shore,  near  the  market- 
gate.    Montreal  is  the 
which  we  have  already 


cles  Canada  and  Hudson's  Bay.  Tlie  population  of 
Montreal  is  stated,  by  Morse,  to  have  been  I6,0()0  in 
1809|  and  by  Gray  to  be  10,000,  while  Others  make  it 
little  more  than  60OO.  For  farther  information  rispect' 
Ing  this  place,  see  the  works  qttoted  under  the  article 
CAKAtjv.    \\  est  I,on  ;  T.","  35',  and  North  Lat.  45*  31'. 

MONTHOSIL,  a  my  A  bui  gh,  and  maritime  town  in 
the  county  of  Forfar,  is  siluntcd  at  tlic  mtjuth  of  the 
river  South  Esk,  70  miles  north  from  Edinburgh,  in  56*" 


bcr,  1715,  with  tl'.e  r'i  ct(  ti:!er  on  hoLircI  ;  and  tliat  pi  lncfc 
embarked  at  the  same  place  in  February  of  the  foI!Gwin] 
year.  But  ORC  ^  the  principal  events  of  the  history 
Montrose  regards  an  alteration  in  its  own  municipal  cob^ 
stitution.  The  set  of  the  hurgh  formerly  consMed  tf 
nineteen  members,  seventeen  as  represi  rtalives  of  thfc 
guildry,  and  two  as  rep:  cse-.i'.;:i|;  the  sc\en  iucoiporalcd 
trades.  The  old  council  clec.cd  -.he  new  ;  and  the  old 
and  new  elected  the  olTice^bearcrs.    But  the  magislratek 


34' of  north  Latitude,  and  S*  10'  of  west  IL>ongitQde  from  and  cooncU,  upon  the  petition  of  (he  guild-bretbreii  and 
London.    The  ancient  name  of  Montrose,  according  \0  the  incorporated  trades,  granted  to  the  former  tbe  elec- 


BocKe,  was  Cilitrca  ;  b"t  the  etymology  of  its  modem 
appellation  hus  het  n  vatiously  rc;.blvcd.  In  Latin,  it  is 
called  Manlurum  by  Ravenna  ;  and  by  Cambdcn  Mont' 
roiurum,  '•  the  Mount  of  Roses;"  in  French,  Moni-troU, 
*'  tbe  three  hills  or  mounts;**  in  the  ancient  liritish,  Man- 
ter-rote, "  the  mouth  of  the  stream  in  the  Gaelic,  Mm» 
70,1?  ,  '•  p;  onii.'iitfji  y-liill,"  or  Moin  rosn,  "  the  pvi  n.r.iitijry 
Cii  liie  UU/SS,"  (;i  //irfiuVj,  (proiionili  ed  mu)  <ii:  roi,s.  "  liic 
field  or  plain  of  the  pi  iiinvula."  The  tecund  (jf  ttiLse 
derivations,  though  the  nio!>l  unlikely  of  all,  is  counle* 
naneed  by  the  seal  of  the'iowo,  which  bears  the  ornament 
of  roses,  \vtth  the  following  motlo^  •<  Mare  ditat,  Rosa 
decorat  ;**  but  the  two  last,  besides  being  the  most  pro- 
balde,  corri-spond  hcs;  wi-b  the  pronunciation  of  the 
Tiatiie  by  the  conininii  people  in  the  neighbourhood,  and 
by  all  who  speak  the  Gaelic  language,  viz.  Munro»». 

Tiie  erection  of  Montrose  into  a  royal  burgh  has  ge- 
nerally been  referred  to  the  year  135St  the  twenty-third 
of  the  reign  of  David  II.  ;  but  there  is  every  reason  to 
think  that  the  oiiginal  chatter  must  have  en)anuted 
Drom  David  I.  In  the  r>.>lls  of  the  parliament,  which 
was  held  at  Edinbu I gh,  in  September,  1337,  fur  e fleet- 
ing the  ransom  of  David  IL  from  his  captivity  in  Eng- 
land, the  burgh  of  Moiitroite  stands  the  ninth  u;>uii  tlic 
list,  uith  tbe  names  of  eight  other  hnri;l:s  behind  it; 
a  circumstance,  which  is  scarcely  conipatiLlc  with  the 
supposition  of  its  having  been  crested  a  royal  burgh 
only  five  years  before.  Il  a]>pears,  at  least,  to  have 
been  a  place  of  some  note  long  befoie  the  earliest  date 
•asigned  to  its  erection  as  a  royal  burgh  ;  .-^nd  is  men- 


tion of  their  dean,  who  became  ex  officio  a  member  dlf 
council;  and  to  the  latter  the  election  of  tl-.cir  luo  repre- 
sentatives in  council;  and  this  alteration  in  the  set 
having  beei)  submitted  to  ibe convention  of  roya!  hiirghs 
for  their  approbation^  was  confirmed  by  them  in  Juljr, 
IB  1 6.  In  consequence,  however,  of  an  inforinality  tn  tm 
mode  of  electing  t'le  nia;;isttacy  rit  Michaelmas  follow- 
ing, the  burgh  was  diift  am  l.iscd  hy  a  sentence  of  the 
court  of  session;  and,  in  answer  to  a  petition  fiom  the 
inhabitants,  a  new  charter,  with  an  improved  constitution, 
was  granted  by  the  erownt  in  the  following  terms  :  "  That 
the  town-councii  shall,  as  formerly,  consist  of  nineteiib 
persons,  including  in  that  ntjmher  the  provost,  thrtib 
bailies,  liic  dean  of  guild,  treasuici',  and  the  ma^;f  r  of 
the  hospital ;  of  which  nineteen,  fifteen  shall  be  resident 
guild-brethren,  and  four  shall  be  resident  craftsmen,  in- 
cluding tbe  deacon-convener  for  the  time :  That,  at  ttto 
Kfichaelmas  election,  the  six  eldest  councillors'  for'  l9b 
time  from  the  guildry,  who  have  not  served  1:1  any  of  the 
cilices  after  mentioned  for  the  year  preceding,  and  the 
wliole  four  councillors  fiom  litr  craftsmen,  shall  go  out, 
but  shall  nevertheless  be  rc-cligible,  if  their  respective 
constituents  shall  think  fit :  That,  upon  the  Monday W 
the  week  immediately  preceding  Michaelmas,  in  cflira 
yea:,  the  mui;is'rates  and  council  shall  meet,  and  declare 
tilt:  names  of  the  six  guild  councillors  wIiolmj  out  in  ro- 
tation, and  also  what  vacancies  ha\caiisen  ouiingtbe 
preceding  years  by  death  or  Otherwise,  in  the  numbei''^ 
guild  councillors :  That,  on  the  following  day,  ^ 


Tuesday,  the  guildiy  incu. potation  shall  asseirible 
*  Ve  have  l>«en  indebted  to  James  Ourncs,  Esq.  the  present  prorost  uf  Muntrnse,  for  much  curious  inform.'iiinii  rcapeittngA^ 
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their  ordinary  place  of  meeting,  and  shall  first  elect  their 
dean  of  guild,  and  six  members  of  the  guildry,  as  his 
council  for  the  ensuing  year;  and  the  person  so  chosen 
as  dean  of  guild  shall,  in  virtue  of  his  oflice,  be  a  ma- 
gistrate and  councillor  of  the  burgh ;  and  the  said  incor- 
poration shall  then  proceed  to  fill  uf^lhe  vacancies  in  the 
number  of  merchant  councillors,  occasioned  by  rotation, 
non-acceptance,  resignation,  death,  or  otherwise,  during 
the  preceding  year:  That  the  seven  incorporated  trades 
shall  also  assemble  together  in  one  place  on  the  said 
Tuesday,  and  shall  first  elect  their  deacon  convener,  who 
shall,  in  virtue  of  his  office,  be  a  councillor  to  represent 
the  trades ;  and  they  shall  then  proceed  to  elect  other 
three  in  the  room  of  those  who  retire  from  office,  and 
that  two  of  the  four  trades-councillors  to  be  so  elected 
may  be  guild  brethren,  being  always  operative  crafts- 
men, and  the  persons  electing  them  shall  have  no  vote 
in  the  guild  in  the  same  election ;  but  the  other  two 
trades-councillors  shall  be  operative  craftsmen  and  bur- 
gesses only :  That  the  council  shall  meet  on  the  Wed- 
nesday immediately  preceding  Michaelmas,  unless  Mi- 
chaelmas-day shall  happen  to  be  upon  Wednesday,  in 
which  case  they  shall  meet  on  Michael  mas-day,  and 
conclude  the  annual  election  for  the  ensuing  year,  by 
continuing  the  ex  officii*  members,  electing  the  two 
members  of  council,  wlio  do  not  go  out  by  rotation,  and 
receiving  the  new  members  from  the  guildry  and  trades; 
and,  after  such  election,  and  receiving  the  new  council- 
lors, the  members  both  of  the  old  and  new  council  shall, 
according  to  the  formor  set  of  the  burgh,  choose  a  pro- 
vost, three  bailies,  8  treasurer,  and  hospital-master;  that 
the  provost,  bailies,  treasurer,  and  hospital-master,  shall 
not  be  continued  in  their  offices  longer  than  two  years 
together;  but  they,  with  the  dean  of  guild,  shall  re- 
main ex  officiU  members  of  the  council  for  the  year  im- 
mediately following  that  in  which  they  shall  have  served 
in  these  offices  respectively." 

The  town  of  Montrose  stands  on  a  level  sandy  plain, 
or  peninsula,  bounded  on  the  noith-easi  by  the  German 
Ocean,  on  the  south  by  the  river  South  Ksk,  and  on  the 
west  by  a  large  expanse  of  water,  called  the  Basin,  about 
eight  miles  in  circumference.  This  basin,  through 
which  the  South  Esk  flows  into  the  sea,  is  nearly  dry  at 
low  water ;  but  is  so  completely  filled  by  every  tide,  as 
to  wash  the  garden  walls  on  the  west  side  of  the  town, 
and  to  afford  sufficient  depth  of  water  in  the  channel  of 
the  river  for  allowing  small  sloops  to  be  navigated  to  the 
distance  of  three  miles  above  the  harbour.  At  these 
periods  of  high  water,  the  appearance  of  Montrose, 
when  first  discerned  from  the  public  road  on  the  south, 
is  peculiarly  striking,  and  seldom  fails  to  arrest  the  eye 
of  a  stranger:  the  basin  opening  towards  the  left  in  all 
the  beauty  of  a  circular  lake;  the  fertile  and  fully  cultt- 
Tatcd  fields  rising  gently  from  its  banks;  the  numerous 
surrounding  country-seats,  which  burst  at  once  upon  the 
view ;  the  town,  and  harbour,  and  bay,  stretching  farther 
on  the  right;  and  the  lofty  summits  of  the  Grampians, 
nearly  in  the  centre  nf  the  landscape,  closing  the  pros- 
pect towards  the  north-west — altogether  present  to  the 
view  of  the  traveller,  one  of  the  most  magnificent  and 
diversified  amphitheatres  to  be  found  in  the  United 
Kingdoms.  A  Itandsomc  wooden  bridge  over  the 
South  Eiik,  (lully  described  in  the  Scots  Magazine, 
Feb.  1817,)  founded  in  1793,  about  700  feet  in  length, 
and  one  of  the  most  rematkable  structures  of  the  kind 
in  Great  Britain,  forms  a  fine  approach  to  the  town, 
with  the  harbour  on  the  right,  and  the  basin  oi»  the 
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left.  The  river  at  ibis  point  is  of  considerable  depth, 
about  twenty  feet  at  low  water  in  ordinary  tides,  and 
Ihirly-five  at  spring  tides;  and  so  rapid,  that  it  fre- 
quently runs  at  the  rate  of  six  miles  an  hour.  On  the 
west  side  of  this  entrance,  and  close  upon  the  river,  is 
the  largest  of  the  three  mounts,  to  which  the  Ftench 
name  of  the  town  is  supposed  to  refer,  called  Forthill, 
on  which  a  fortification  was  formerly  erected,  and  in 
cutting  through  whicb,  to  form  a  new  entrance  to  the 
town  from  the  bridge,  a  stratum  of  human  bones,  nearly 
fourteen  feet  thick,  was  laidoiien.  The  harbour,  on  the 
cast  side  of  the  bridge,  is  very  commodious,  and  fur- 
nished with  excellent  quays.  Two  light-houses  have 
been  lately  built,  to  direct  vessels  in  taking  the  river 
during  the  night ;  and  a  large  house,  in  whicb  the 
keeper  of  the  lights  resides,  is  provided  with  accom- 
modation for  the  recovery  of  persons  who  have  suffer- 
ed shipwreck.  The  spot  upon  which  the  town  is  built 
is  nearly  a  dead  flat,  from  which  the  sea  appears  to 
have  gradually  receded ;  but  the  soil,  being  a  dry 
sandy  beach,  and  the  whole  exposure  completely  open 
on  every  side,  the  climate  is  much  more  healthy  than 
the  lowness  of  the  situation  might  give  reason  to  ex- 
pect. The  town  is  neatly  built,  and  consists  chiefly  of 
one  spacious  main  street,  from  which  numerous  lanes 
run  off  on  each  side,  as  from  the  High  Street  of  Edin- 
burgh. Many  of  the  houses  have  their  gables  turned 
to  the  street ;  but  a  number  of  more  modern  buildings 
arc  constructed  in  a  different  manner,  and  have  a  very 
handsome  appearance.  The  principal  public  buildings 
are  the  Tovin  fiaHf  which  has  of  late  been  greatly  en- 
larged, and  whic  h  makes  a  fine  termination  to  the  main 
street;  the  ParUh  church,  which  measures 98  feet  by  iS 
over  walls,  a  plain  and  well  finished  building,  but  awk- 
wardly attached  to  an  old  and  diminutive  steeple ;  the 
EfiUcofial  chapel,  to  the  eastward  of  the  town,  neatly 
built  and  handsomely  fitted  up;  the  Public  tchooU,  in  a 
safe  and  airy  situation,  and  now  almost  entirely  occupied 
by  the  English  masters;  the  .Academy,  a  spacious  edi- 
fice, recently  erected  for  the  accommodation  of  the  other 
teachers,  and  containing  six  large  apartments,  occupied 
by  the  master  and  usher  of  the  Latin  school,  two  masters 
for  writing  and  arithmetic,  a  master  for  drawing,  and  a 
rector,  whose  department  includes  the  diflTercnt  branches 
of  mathematics,  the  elements  of  natural  philosophy,  and 
several  of  the  modern  languages  ;  the  Lunatic  atylum, 
including  also  an  infirmary  and  dispensary,  founded  in 
1779,  the  first  institution  of  the  kind  in  Scotland,  and 
which  has  been  recently  enlarged,  and  greatly  improved 
in  its  whole  appearance  and  arrangements  ;  and  the  Of- 
Jice  of  the  Briiiah  Linen  Comfiany't  agents,  which  forms 
one  of  the  principal  ornamenu  of  the  main  street. 

Montrose  i*  a  place  of  considerable  commerce,  and 
its  shipping  has,  of  late  years,  greatly  increased.  It  is 
a  port  of  the  custom-house,  and  comprehends,  within 
its  bounds,  the  coast  from  the  lights  of  Tay  on  the 
south,  to  Bervie-Brow,  or  the  Todhead,  on  the  north. 
In  the  month  of  March,  1820,  the  shipping  belonging 
to  Montrose  amounted  to  83  vessels,  registered  at  7046 
tons,  and  navigated  by  605  men.  Five  large  vessels 
are  employed  in  the  whale  fishery,  but  the  greater  part 
are  engaged  in  the  coasting  and  Baltic  trade.  The  most 
important  branch  of  the  export  trade  is  grain,  which  is 
said  to  exceed  that  of  any  other  port  in  Scotland.  Va- 
rious branches  of  manufacturing  industry  are  carried  on 
in  Montrose,  particularly  sail-cloth,  sheeting  and  linen; 
the  importance  an  d  progress  of  the  last  mentioned  article 
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cf  manufacture  will  appear  Trofn  tbc  foUoiNPg  OOle  cf 
liocQ  cloth  stamped  in  the  place. 


I'ttfdt.  I.  rf. 

ilrtNW.  1815  to  1st  Nor.  1816.  345.u98i  IB.dSG  7  li 

.    ,     1816  10    .  .    .  1817.  53r,39*JJ  ^7,403    6  luj 

.    .     1817  to   .  .    .1818.  513.410J  25,5y9  11  8 

Dram    .    .    1818  to   .  .   .1819.  717 jm  3G,'y»16ll 

There  is  in  ib«  town  M  Mtenain  tin-work  and 
foundry ;  rupe-walks,  brewerint,  •Urch-works  boap 
and  candii  - works.  There  are  excellent  salrnoii-Hbhin^s 
in  the  river;  mo»t  abundant  supplies  of  frcbti  uluic  iisih 
fmn  MWnl  fishing  villages  in  the  vicinity,  atid  itn- 
•mtmut  qottitilica  of  cod,  particularlj  prepared  bjr  dry- 
big  and  aaliragt  for  distant  markot*.  There  are  very 
extensive  downs  or  links,  hclwecn  the  town  and  '  lu-  C  r- 
inan  t)ccan,  where  tin-  mame  of  j^olf  is  gciicialiy  p..*/- 
«d,  and  where  races  occa-'ionally  tjkc  place.  I  hcic  is 
•  bank  in  MontroaC}  beaides  biancltc>  from  the  Uniish 
Utwn  Company  and  the  Dundee  Union  Bank.  There 
are  two  newspapers,  two  printing  offices,  a  thMtrCf  lately 
erected,  and  an  excellent  public  library,  inalalituted  in 
1785,  which  contains  bclWd  n  Tivc  and  six  thousand  vo- 
lumes. Alaiiy  gcnlccl  and  wealthy  families  reside  iu 
the  place.  The  inhabitants  are  distinguished  for  their 
intelligence  and  orderly  babits.  And,  altogether*  Mon- 
trose may  be  considered  aa  roe  of  the  moU  interesiinK 
provincial  towns  of  North  Brittio.  The  population  is 
about  8000.  {q.) 

MONTSERR.\T,  one  of  the  Leeward  Caribbee  Is- 
lands  intbe  West  Indies,  was  discovered  in  1493  by  Co- 
lombest  and  was  colonized  in  163S  from  the  adve]i- 
turcrs  under  Sir  Thomas  Werner.  ^  The  island  is  of  a 
circular  form,  and  \%  about  nine  miles  in  diameter, 
containing  about  30,000  acres  of  land,  or  nearly  47 
square  milea,  of  which  about  60uo  acres  are  laid  out  iii 
auger,  SOOO  in  cotton,  3000  in  provisions,  3000  in  pas- 
turage, the  remaining  two-thirds  being  monnteinous. 
Cedars,  cypreaaea,  the  iron-tree,  and  otner  woods  and 
odoriferous  shrubs,  arc  produced  on  the  island;  and  in- 
di)70  was  formerly  raided  in  great  quautiiieK.  From 
1784  to  17SS,  the  avera(;e  crop  was  2737  lilids.  of 
augar,  of  161k>  cwt. ;  1107  puncheons  of  rum,  and  375 
bales  of  cotton.  The  following  were  (he  flsports  from 
IVIontserrat  and  Nevia  in  1787,  which  were  sent  princi- 
pally to  Britain,  the  United  Sutes,  the  British  coloalea 
in  Ameiicst  aod  the  West  Indies 


IT,       ....      .  111.384  U 

Sum   3B9,U76  0 

Motasses   1,313  0 

ladigo^   140  0 

Cotton,   92,472  0 

2'einr  woods,  valued  at    .  35?/  7». 

sccllsneous  articles,  valued  at  1,:>6;>/.  .1*. 


21 

0  galk>n 
0  niloa 

0  lbs. 
0  lbs. 
U. 
Sd. 


TotalvslueattbeLondonmarkct,  214,141/.  IGj.  8dL 

These  articles  were  produced  by  the  labour  of  about 
1300  whites,  and  10,000  negroes,  which  was  the  popu- 
lation ol  the  island  in  17';'1.  In  164B  tl\e  white  fami- 
lies were  1000,  with  a  militia  of  360  effective  men. 

In  the  year  1806,  Mont^crrat  imported  the  following 
Mtifiles  of  proTision  and  lumber 


Dry  Fish, 
Fickled  Fisb, 
Better, 
Bbeep  and  Hi 

Oak  and  ' 
Sliinglcs, 
8ttre% 


30  barrels. 
191 


Si  quint. 
63*2  barrels. 


U7,0OO»e. 


Prvm  nrtfato. 

Corn,         .  .       6,2 bushelsi 

Bread,  Fhmr,  and  Meal,     1 50  cwt. 
Beef  and  Feri^  7%  I 


frm  Uaiirtl  Stiuas 
6,3'2S  bushels 
cwt. 
4161 


Montscrrat  is  the  most  soutlicrn  island  unrlcr  ibe  go- 
vcriior  gciural,  and  is  7  lcai,'ues  SE.  of  Nevis,  and  8 
SW.  of  Antigua.  Wcv  Loiv^.  62°  13'25''ol  NE.  point, 
and  North  Lat.  16"  47' 35*.  Sec  £0  ward '» //^aiofy  oftAe 
iVett  IndSet^  vol.  1.  and  Gray's  Lettert  from  Canada. 

MONTSERR.VT,  is  the  name  of  a  muuniain  of 
Spain,  in  the  pruvincc  ot  Cataloiiia,  celebrated  for  its 
hfrmitatije,  and  as  a  place  of  resort  for  pilgrims.  It  is 
aaid  to  be  about  34  miles  in  circumference,  stretching 
from  W.  to  E.  along  tbc  right  bank  of  the  river  Llqbre> 
gat,  and  is  equally  remarkable  lor  the  compMitioo^ 
form,  arrangement  and  poution  of  its  rocks.  It  con- 
sists of  limestone,  !>and  and  pebblci,,  ccnKnted  together, 
and  forming  a  kind  of  breccia.  Tlie  rich  earth,"  says 
Labordc,  on  part  of  these  rocks  being  dissolved  by 
the  action  of  the  rain  water,  has  formed  crevices  full 
of  trees  and  aromatic  plants.  This  vegetation  ie  tbe 
more  extraordinary,  as  there  is  no  spring  on  the  moun- 
tain; the  streamlets  somclinus  seen  thrrc  appearing  to 
proceed  horn  rcstivoirs  iuinicd  hv  riiiiis  in  tlic  crevices 
of  the  mountain,  and  runnm.;  ni  the  bed  of  poroos 
atones,  which  lie  across  the  nuddlc  of  it."  Henee  tbe 
mountain  scc.nns  to  have  been  split  into  massesof  the  most 
grotesque  stiapes,  in  the  form  of  caveSt  pU!ars,  and  rug- 
ged IVajjmcnts,  piled  upon  one  anuiber  to  tlic  lui>;Iit  of 
above  3000  leet  above  the  level  ot  the  ocean.  Tite  view 
from  tbe  summit  ot  .Montserrat  is  extensive  and  grand. 
Corn,  vines,  and  olives,  cover  the  lower  parts  of  the 
mountain.  The  situation  of  the  highest  peak  ef  Mont- 
serrat is  in  E;i5t  I.r.rrp.  1"*  46' 7",  and  North  I.at.  41* 
38'  59".    bee  Laborde's  View  of  Spam,  vol.  i.  p,  125. 

MONTUCLA,  (JsAii  Etibuvb,)  e  French  mathe- 
matician of  considerable  note,  was  bom  at  Lyons,  on 
the  5th  of  ticptcmber,  1725.    Being  early  distinguish- 
ed lor  )ii->  love  of  knowicili^e,  he  was  placed  under  the 
tuition  of  the  Jesuits,  from  whom  he  gamed  the  ele- 
ments of  an  extensive  acquaintance  with  science  and 
classical  literature.   At  the  age  of  sixteen  he  OHitted 
their  seminary,  for  the  purpose  of  studying  lawat  Tboo- 
Icnsc,  .ind,  afier  the  usual  course  of  preparation,  ob- 
ttiined  a  counsellorship  in  the  l-'arliament  of  that  city  : 
but  f<.t!iii|;  lif.lc  iiicllniiion  for  his  employment,  and 
meeting  with  little  encouragement  in  the  exercise  of  it^ 
be  renounced  the  bar  in  1753,  and  removed  to  Paria, 
with  the  view  of  supporting  himself  by  literary  exer- 
tions.   Soon  after  his  arrival,  bcin^  fortunately  admitted 
to  the  society  of  d'Alenibert  and  Diderot,  tlicir  conver- 
sation gave  a  settled  tendency  to  his  pursuits,  and  be 
feraied  tbe  project  of  tint  work,  bjr  which  his  name  in 
so  well  known  tmong  men  of  acienoe.  At  first,  ho«> 
ever,  his  efforts  were  limited  to  a  lower  department. 
He  wrote  in  the  Cazrctr  Franfoite ;  and  translainl  ;  c- 
verdl  works,  ouc  of  wlu<  h  was  L*dy  Mary  AV'urlicy 
Montagu's  report  of  the  latest  casi  s  of  inoculation  at 
Constantinople.    The  utility  of  the  practice  at  that  tioM 
(1756,)  about  to  he  tried  on  a  prince  of  the  Uood,  Was 
keenly  discussed,  and  Montucla's  translation  appeared 
with  advan'age  as  an  appendix  to  M.  dc  la  Condiamine'a 
nr  open  thu  t|uesiion.  Two  j«m  before^  ■  subject 
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more  akin  to  the  bent  of  his  mind  l.uJ  luinishcd  Mon- 
tucla  with  scope  I'tir  orij^inal  investigaiion  :  it  was  tlie 
Hutoire  det  Kecherchet  aur  ia  Quadrature  du  Ccrclc, 
TCceived  with  an  applause  well  calculated  to  antmutc  tiic 
author  in  his  great  underialuDgt  the  ISneife  de»  MatAg- 
matiquea. 

Lord  Bacon  justl7  thought,  that  a  rational  account 
of  the  steps  by  which  the  mind  had  advanced  to  iia  ac- 
tual proiicicncf,  in  the  several  departnrienis  of  philoso* 
phyt  might  prove  a  vork  of  gre»t  utility  and  entcttain> 
ment.  But  though  mitlieinalicil  Bciencc  is  perhaps  the 
only  bic'.nch  (,f  human  knowle(li»c,  which  has  attained 
the  ucgrtx"  of  accuracy  and  precision  requisite  tor  exe- 
cuting such  an  enterprizc,  the  task  of  Rivini^  any  thing 
like  a  rcgularnarrative  of  the  order  and  {gradation,  ac- 
cording to  which  the  dltcoveries  in  that  science  had  ful- 
lowed  each  other,  seems  to  have  been  andertaken  ibr 
the  first  time  hy  M.  de  Montmort,  the  friend,  and  'M- 
low'-Iabourer of  Bernoulli.  M.  de  Montmort,  however, 
did  not  live  to  convpkete  his  attempt ;  the  materials 
which  he  liad  accumulated  were  entirely  lost  at  his 
death,  and  Montacla  bad  the  undivided  honour  of  sup* 
plying  this  deslderatniD.  His  work,  in  two  Tolomes  4to, 
■was  published  in  1758.  The  extensive  acquaintance 
>vith  the  science,  and  the  unwearied  spirit  of  research 
which  it  displayed,  were  rewarded  with  universal  ap- 
plause J  the  defective  arrangement,  and  the  rather  in- 
elegant style,  were  forcotten  in  the  general  merits  of 

(he  work,  or  cxcuMd,  mmii  the  difficulty  of  treating  so 
new  and  intricate  a  subject  In  Its  first  shape,  the  Hit- 

'.arc  iUs  Mci'.hemaiiqucs  extended  orily  to  the  conclusion 
of  tl)c  inh  century  i  but  the  author's  diligence  had  not 
abated,  and  his  promise  of  continuing  the  namtitra  to  a 
later  period  was  afterwards  fuIiiUed. 

In  the  meantime,  however,  Ms  studies  were  Impeded, 
though  not  sM^pcndCff,  by  an  appointment  to  the  pnsi  of 
Secretaire  £.'.-•  C lutcridance  at  Grenoble.  His  conduct  in 
this  oflkc,  which  he  held  for  three  years,  would  seem  to 
have  (.'ivcn  enure  satisfaction,  since,  when  M.  Turgot 
-was  conunissioncd  te  1744 10  superinteRd  the  improve- 
ments which  the  government  were  endeavouring  to  in" 
Produce  at  Cayenne,  Montoela  was  nominated  toaccom* 
jiany  hini  in  the  character  of  secretary,  dip^niRed  also 
with  tiie  title  of  Astronomer  Royal.  Of  Montucla's 
celestial  observations  we  have  no  account,  but  the  sci- 
ence of  botany  is  indebted  to  him  for  the  knowledge  of  se- 
Teral  equinoctial  plants  brought  home  on  his  return, 
which  happened  in  1766.  After  this  short  absence,  he 
became  chief  clerk  to  the  overseers  of  the  king's  build- 
ings. In  the  disthars^eol  that  easy  duty,  Montiicla  en- 
joyed a  competcnre,  und  found  leisure  to  prosecute  his 
inquiries  concernini^  his  favourite  subject.  The  stormy 
factions,  which  desolated  Prance  during  the  revolution, 
seem  to  have  left  him  unharmed,  till  1799,  when  his 
office  was  abolished  by  the  rf-piih!icaii  gtjvernincnt,  and 
the  historian  of  mathematics  w  is  left  exposed  i:i  his  old 
age  to  all  the  calamities  of  v/jiit.  It  is  [Kunl'ul  to  re- 
late, that  the  man,  whose  respectable  character  ought 
-to  have  secured  him  esteem  and  patronage,  even  if  his 
arduous  labours  in  the  cause  of  science  had  not  bene- 
fited mankind,  was  unable  to  gain  the  necessaries  of 
life,  except  by  consignitif^  those  talents  which  t)ad  illus- 
trated the  highest  achievements  of  our  species,  to  the 
imnagemcnt  of  a  lottery-ofHce  !  It  was  not  till  within 
s  fcw  months  of  his  death  that  a  scanty  pension  of  XOOL 
fti»m  tk«  govammettt  talsei  MmaboWthe  miseries  of 
ftbjcet  porertr.  Bvt^  in  the  midst  of  ifaete  d^cciaipg 


circumstances,  Montucia  did  not  forget  his  ptomiic  to 
complete  the  liistory  of  mathematics.  l''o:ty  yeai-^of  ap* 
plication  had  greatly  augmented  his  knowledge  of  the 
subject;  the  second  edition  of  his  work,  begun  in  179^ 
was  enriched  with  many  new  details  in  the  period  be* 
fore  examined,  and  the  relation  might  have  been 
ducted  with  ec[oaI  skill  to  the  proposed  termination,  had 
not  death  put  a  stop  to  his  exertions,  on  the  1 5th  of  De- 
cember 1799.  Happily  his  manuscripts  were  in  such 
a  state  as  to  be  capable  of  publication.  The  printing 
of  the  first  part  waa  continued  without  Interruption; 
and  M.  dc  la  Lande,  in  1S02,  arranged  the  rcmaininp; 
papers  into  two  additional  volumes,  which  continue  the 
history  to  the  bepinninj^  of  the  I9lh  century.  Montucla 
was  a  member  of  the  Royal  Academy  of  Sciences  at 
Berlin,  and  of  the  French  Institute,  from  its  commence, 
ment.  His  manners  are  aaid  to  have  been  amiable,  his 
disposition  kindly  and  generous.  The  Ritrtatkm  Mttht- 
mati(/uea  el  P/iysigues  of  Ozanam,  which  he  edited  in 
I7T8,  is  the  only  work  connected  with  him  thai  has  been 
translated  into  English,    (t.  c.)  , 

MOON.  In  the  article  Astromomt,  the  reader  will 
find  the  fullest  information  respecting  this  plsnet.  The 
map  of  the  moon,  given  in  this  work,  and  forming  Plate 
CCCC.  is  en[»raven  on  a  reduced  scale  from  that  which 
was  drawn  by  Dr.  Urewster,  and  pablished  lo  hiseditioa 
of  Ferguson's  jlstronomy. 

MOORE  (Uh.  John,)  a  noted  miscellaDeous  Wfltery 
the  son  of  Charles  Moore,  episcopal  clergyman  at  Stir* 
ling,  was  bom  in  the  year  1730.  Mrs.  Moore,  upon  the 
death  of  her  husband  in  1735,  havinc;  removed  to  Glas- 
gow, where  she  possessed  some  property,  John,  her  only 
surviving  son,  enjoyed  the  benefit  of  being  educated  in 
the  Grammar  school  and  Cdlege  of  that  city.  After  ob" 
ttining  a  considerable  aoqualntanee  with  dasateal  liters* 
tttre,  he  was  placed  under  the  charge  of  Mr.  Gordon,  a* 
practitioner  in  surgery;  and  at  the  same  time  attended 
tlie  lectures  of  the  medical  professors  in  llie  university, 
among  whom  Dr.  Cullen  was  already  distinguished  for 
his  original  ideas  regarding  the  practice  of  physic. 

The  knowledge  acquired  from  these  teachers  waa  not 
l<mg  in  finding  employment.  By  the  kindness  of  the 
Duke  of  .^rj;yle,  Moore,  in  the  I7lh  year  of  his  age, 
was  appointed  mate  to  the  military  hospital  established 
at  .Nlnesti  icht,  durinj;^  the  war  which  Great  Britain  at  that 
lime  carried  on  for  the  Empress  Matia  Theresa.  H« 
afterwarda served  in  a  similar  capacity  at  Flushing;  and 
next  year  he  became  assistant  snrgeon  in  the  Coldstream 
guards,  and  passed  the  winter  of  1 748  under  the  command 
of  General  Uraddock,  afterwards  so unbappily  remarkable 
for  his  late  in  North  America. 

The  arrival  of  peace,  which  put  a  stop  to  Moore's 
advamremcnt  in  the  army,  afforded  him  the  opportunltj 
of  attending  Dr.  Hunter's  course  of  Anatomy  in  Lon- 
don ;  and  soon  afterwards  the  Earl  of  AJbemarlf,  nur 
ambassador  at  tlic  French  court,  to  whom  Moore  had 
been  inttoilnced  in  h'landers,  invited  him  to  utidertskn 
the  duties  of  Surgeon  to  his  family  at  Paris.  During 
the  two  years  of  his  residence  in  that  city,  Moore  ifi& 
gently  employed  ail  the  facilities  which  his  situation 
afforded,  to  improve  his  medical  knowledge ;  and  so  ar- 
dent was  his  desire  of  attaining  this  object,  that  he  de- 
clined residing  at  the  ambassador's  house,  in  order  to 
have  more  freijucnt  opportunities  of  witnessing  the  prac* 
tice  at  the  hospiuls,  by  living  in  the  neighbourhood  of 
dmie  establiibmenta.  Censunt  applicttlion  naturally  ln> 
cre|««d  Ilia  praibaatonal  ^kin,  and  gm  a  inroonbin 
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opinion  ol  iiia  aL^iJuiiy  ;  atul  Mr.  Gordon  was  sufficiently 
impresied  wilb  ibc  character  and  abilities  of  Lis  former 
pupil,  to  propose  «diiutUsg  iiini  to  •  sbanof  lili  practico 
at  GiMgow. 

In  partnership  with  this  gentleman,  and  afterwards 
viUi  Ilamiitoij,  piorcisor  of  Anatomy,  Moore  en- 
joyed considerable  success  tut  a  number  of  years.  The 
Voivcnlty  of  Ghugow  bkd  honoured  him  with  a  degree ; 
the  cares  and  pleasuree-of  a  family  were  now  added  to 
hia  other  cn;^'agemenis;  and  in  the  bosona  of  domeatic 
comfort,  his  life  setnied  to  give  promise  of  being  re- 
spectable and  iiappy,  but  not  disiin^uislicd  by  any  iliing 
superior  tu  the  lui  of  those  around  liim  ;  wlicn,  in  1769, 
aa  event  occurred  which  imparted  a  new  colour  to  his 
fnttti«  pnraulta.  Among  the  patients  who  at  this  time 
came  under  his  care,  was  James  George,  Duke  of  Ham- 
ilton ;  a  young  man  possessed  of  talents  and  virtues, 
vrhich  were  only  prevented  irom  doing  honoui  to  his  cx> 
altcd  station,  by  the  attack  of  a  consumption  that  b.iillcd 
all  ibe  arts  of  medicine,  and  cut  him  olT  in  his  fifteenth 
year.   Dr.  Moore's  services,  though  iaaflioctaalt  ware 

graterully  acknowledged  by  the  family  to  whom  t|ief  had 
ecu  rendered.  He  wrote  the  epitaph,  which  records 
the  faic  aiid  character  of  his  patient,  in  Hamilton  church- 
yard ;  and  as  the  surviving  brother  of  this  nobleman  was 
of  a  weakly  con»uiattei»i  bi»  mother,  for  thtt  reaaaiH  felt 
deairoas  that  ha  ahotild  visit  the  contioaiit  in  oompai^ 
with  a  person  qualified  at  once  to  direct  his  obserTalions^ 
and  watch  over  his  health.  Dr.  Moore,  in  whom  both 
these  rcqui->ites  vvcie  united,  was  prevailed  on  to  accept 
the  charge.  He  left  Britain  with  hia  pupil  in  I773t  and 
spent  five  years  in  Tiaiting  ibo  iDoat  rooMritabic.ceuK 
tries  of  Europe. 

The  fruit  of  thoae  tratrals,  *  A  View  of  Soeietf  aod 
Manners  in  France,  SwitMrland,  and  Germany,'  pub> 
4ish«:d  at  London  in  1779,  and  followed,  in  1 1 ,  by  a  simi- 
lar account  of  Italy,  procured  the  author  some  eraolu- 
nwM,  and  a  coo^crable  liierarf  rcpotaiion.  Tfaeaa 
worka  were  apoediljr  tranakMcd  htto  rrenefa,  and  raad 
with  applause  by  the  people  whom  thcv  professed  to  de- 
pict. They  were  read  with  equal  applause  in  England, 
and  arc  still  deservedly  admired  tor  their  iitLd  de- 
scriptions, their  perpetual  flow  of  lively,  if  not  profound 
obacrvalioD,  and  above  all,  for  the  vein  of  pungent,  yet 
oQ  the  whole,  goodHaatured  humonr,  which  Icoda  a  charm 
to  their  other  merits. 

It  docs  not  seem  that  Dr.  Manrt's  cfTorts  to  obtain 
employment  as  a  physician  in  the  metropolis,  whither 
his  family  had  removed,  soon  after  his  return  from 
abroad,  were  equally  fortunate:  and  the  reception  of 
his  *  Medical  Sketches,'  published  in  1785,  appears  to 
luve  fonfirmcd  his  prcdilcciion  for  the  career  of  a  roan 
ol  Icilcrs.  The  suc  cess  wiiich  I  he  novel  Zelucco  met 
with,  was  not  calculali-d  to  disappoint  such  hopes.  Its 
Strong  delineations  of  character  and  passion,  its  scenes  of 
pathoaand  pleasantry,  redeemed  the  occaaional  hatahnaas 
and  exaggeration  of  this  work,  and  gave  to  it  a  more 
lasting  existence,  than  (generally  falls  to  the  lot  of  similar 
productions. 

The  fame  ariiting  from  these  performances  procured 
to  Dr.  Moore  the  advantages  of  a  society  fitted  to  ap- 
preciate his  acquirements.  He  had  corresponded  with 
Dr.  Smollett,  and  was  prompt  to  eneeorage  the  geniaa 

of  Itobcrt  Burns.  His  timr  'iccnr;  civrfly  to  have  been 
engaged  by  such  intcrcour4c,  ^nd  by  a  liroiteil  exertion 
of  his  professional  abilities,  till,  in  1792,  the  French  rc- 

Toltttioa  having  awakcoed  the  atteatioa  of  aU  £urope|| 


Moore  visited  Paris  in  company  with  Lord  Lauderdale, 
for  the  purpose  of  more  narrowly  inspecting  a  pbenosae* 
Bon  ao  cxtnenliiiary  and  so  vast.  The  '  Journal'  of  hia 
raaidaniw  in  France,  which  he  qutued  immediately  aftef 
the  fatal  9th  of  September,  was  published  on  his  return 
to  England;  and  the  author's  ideas  upon  tht  object  he 
bad  been  coiiteraplaiing,  were  given  in  a  more  mature 
shape  under  the  title  of  *  Causes  and  Pit>gre8S  of  the 
French  Revolutioot'  three  jreara  after«anla>  Thoawh 
the  temporary  iotereat  which  canted  theae  works  to^ 
eagerly  oupi;!.;  after,  nt  \hc  time  of  their  appearance, 
no  luii^Li'  ixi,:>[.^,  Uiuy  ^uii  lajjt'u  a  perusal.  The  iitst,  in 
particular,  is  noted  for  the  fidelity  and  spirit  with  which 
it  sketches  some  events  that  will  long  fignro  in  tlko  iiia> 
tory  of  the  world. 

From  politica  Or.  Moore  again  turned  his  attention  to 
novels.  But  his  *  Edward'  (1796,)  and  his  <  Mordaunt' 
(1800,)  added  little  to  his  literary  character.  Thou^^h 
tbey  retain  bume  traces  of  his  early  viguur,  they  both 
exhibit  symptoms  of  exhaustion  and  decay.  They  were 
the  last  effort  of  hia  ^ina  x  he  died  at  Ina  boain 
CtilFord-atfeet,  on  the  SOth  Feb.  180S. 

As  an  author,  Dr.  Moore  wns  more  distinguished  by 
the  range  of  his  informauuii,  than  by  its  accuracy  or 
extent  upon  any  particular  subject;  and  his  writing* 
did  not  owe  their  celebrity  to  any  sreat  depth  or  even 
originality  of  thooght.  As  a  Novnnat  be  ahewnd  no  «k* 
traordioary  felicity  in  the  department  of  invention ;  aift 
great  power  of  diversifying  his  characters,  or  ease  in  con* 
ducting  his  narrative.  Tne  main  quality  of  his  works 
is  that  particular  speciea  of  Sardonic  wit^  with  which 
tbegr  are  indeed  porhipa  profusely  tinctared,  bat  whldh 
freqiMntljr  coolim  •  gnus  and  poigianqr  mt  the  geneml 
stramof  good  sense  and  jvdieions  observation,  that  per- 
vades the  whole  of  them.    (t.  c.) 

MOORE,  (Sia  John,)  a  son  oi  Dr.  Moore,  the  sub- 
ject of  our  preceding  article,  was  born  at  Glasgow,  on 
tbe  13th  of  November,  1761.  Being  destined  lor  the 
military  profeasioB,  he  wss  ediieatad  ehieflf  en  the  ooa- 
tinent ;  and  whilst  his  father  was  abroad  with  the  Duke 
of  Hamilton,  the  intercal  of  that  nobleman  procured 
him  admission  to  the  service,  in  the  capacity  of  ensign 
to  the  5 1  St  regiment  of  foot.  It  was  at  Minorca,  in  1776, 
that  Moore  first  entered  the  army  ;  a  lieutenancy  in  the 
•Sd  regiment  wns  iho  neitt  step  of  hia  promotion,  and 
he  seems  fo  hsve  held  tbia  statten  without  much  dis- 
tinction, (ir  any  censure,  during  the  several  campaigns  oF 
the  American  war,  in  which  he  served  till  the  arrival  of 
peace,  when  his  regiment  was  reduced  in  1783. 

A  seat  in  tbe  Parlianneoti  as  member  for  Lanark  and 
the  adjoining  burghs,  obtained  apparently  by  theinflnencw 
of  the  patron  above  referred  to,  did  not  long  ttMerrupt  his 
advancement.  About  the  year  1788,  tbe  office  of  major 
in  tlic  40>  battalion  of  the  60th  regiment  of  (  <  ^V  ;b  ex- 
changed for  a  similar  post  in  lus  original  regimenti  the 
slst,  and  followed  by  thecomnriarianof  lleiiMnantcakml»- 
wbich  lie  purchased  in  that  corpa  two  yanra  aftorwMdn. 
Prom  Gibraltar,  where  hie  ndlltarf  dotiea  had  placnd 
him,  he  Was  ordered  to  Corsica  in  1794  ;  and  the  esteem 
of  General  Charles  Stuart,  formed  an  epoch  in  hia  milttarjr 
life.  The  siege  of  Calvi  was  the  scene  of  this  diatinc- 
lioo;  and  hia  &wt  wound  waa  racked  in  namiag  ihm- 
Blossello  fbrt. 

When  a  disagreement  witfi  the  Vicfroy  had  prnrluced 
the  recal  of  General  bioart,  Moore  succcci;';;!  lurn  utthe 
character  ct  Adjutant-General;  but  as  ti  c  subject  of 
dispute  with  the  Viceroy  atiJl  aubsiatcd|  the  new  cotn- 
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mander  remiined  not  long  in  good  t^tflt  with  him.  His 
ttKum  to  Englan  l,  in  tlic  year  1795,  seems  not  to  have 
proceeded  from  dissatisfaction  on  the  part  of  government; 
and  his  appointment  to  the  rank  of  Brigadier  General  in 
the  Weet  IndiMk  wbieb  followed  immediit«ly,  opened  • 
now  amd  move  eoespieooiie  Hold  to  his  mflftary  talenti. 
At  Barbadoes,  in  consequence  of  hU  appointment,  he 
met  Sir  Ralph  Abercrombie,  comuiaiulcr  of  the  expe- 
dition destined  to  act  against  St.  Lucie ;  and  in  this 
huerdou*  eervicei  of  which  an  important  department 
•wt»  migiNd  to'  Geneni  Moore,  he  eequitted  hhmelf 
with  that  steadiness  and  gallantry  which  excited  the  warm 
applause  of  his  superior  officer.  The  conqneror  of  St. 
Lucie,  who  had  already  designated  General  Moore  as 
*<  the  admiration  of  the  whole  army,"  committed  to  him 
tlie]VaMCuUon  of  hia  cntcrpri»e,  to^jcther  with  the  go- 
WMMM  of  the  iaUuid-i  aiid  tfaia  charge,  uixlertaken 
wxh  roliictaaeo;  «nO  rendef«d  fall  of  dniger  and  laboar 
from  the  hostilitv  ot  the  natives,  anri  the  number  of  Ma- 
roon negroes,  who  constatiily  infested  the  country,  was 
managed  wHIi  a  dodiioDaiidteiivitj  thatoverctme  every 
ohataelo. 

Two  ■oceeHifeaMMka  of  the  yellow  fever  Mon  forced 
General  Moore  to  leave  the  Weat  Indies ;  but,  in  com- 
pany with  Sir  Ralph  Abercrombie,  he  was  destined  to 
earn  still  higher  distinction.  The  first  scene  in  which 
they  again  acted  together,  was  the  Irish  rebellion ;  and 
dnrio|r  those  unbappy  contests,  notwithstanding  the  dis> 
iMgenued  state  of  tlie  emy*  General  Moor***  conduct 
wa»'«ieh  at  to  ebtiin  imiwrml  apfm^Mtlan. 

After  Sir  Ralph's  expedition  to  H':lhTifl,  (1799,)  in 
which  Gcntral  Moore  wa»  severely  woui.ikd,  a  wider 
and  more  hriliant  theatre  was  soon  afterwards  presented 
for  tbttir  united  exertions  in  the  expedition  to  Egypt, 
enuring  this  celebrated  campaign,  General  Moore  rally 
supported  the  reputation  for  brovsfy  and  coolness  which 
his  former  services  had  acquired.  An  important  charge 
in  disembarking  the  troojis  was  assigned  to  him  ;  and  the 
battalion  which  he  led  was  amon;;  the  foremost  in  the 
far-famed  enterprise  of  storming  the  Trench  batteries, 
ereeted  on  «  oeigbbouiing  enuDeiice  of  aandi  to  oppose 
their  landing.  Si*  mbsequflat  eiTorti  tlbfy  ■ecoaded  tiM 


commander's  arrangements,  and  contributed  materially 
to  the  h;i|)py  issue  of  their  undertaking^.  That  victory, 
which  was  purchased  with  the  life  of  Sir  Ralph  Abcr- 
erombki  disabled  Omeral  Moore  for  a  time  from  farther 
exertum  i  a  dangaroua  wound  in  his  leg  confined  him 
fint  on  board  one  of  the  traosportst  and  sfterwntls  in 
the  neighbotirhood  of  Rosetta,  till  the  conclosioti  of  the 
expedition.  His  merits  were  rewarded,  or>  his  return  to 
Enghnd,  by  the  order  of  knighthood  ;  and  public  opinion 
seemed  to  point  him  out  as  a  fit  person  for  conducting 
any  military  operation  In  whieb  the  country  might  require 
his  services. 

The  period  for  verifying  those  ideas  was  not  long  in 
airivin  -.  Af'fi  a  few  years  of  repose,  General  Moore 
(1808)  was  called  to  take  upon  him  the  command  of 
an  armament  which  the  British  govemnMnt  had  pre* 
pamd  in  aid  of  the  Spaniab  Patnotiy  now  aDgagad  in 
hostilMM  with  Napoleon.  It  is  not  our  busteets  to 
relate  the  particulars  of  Thi<;  e-<pndi-i  n  It  is  enough 
to  observe,  that  after  an  advance  to  balainanca,  in  which 
he  was  chagiined  by  every  species  of  disappointment, 
cramped  by  restrietioosi  perplexed  by  misinformatiotii 
and,  after  a  fiiutless  atMaapt  to  penetrate  into  Portugal» 
General  Moore  commenced  a  retreat  to  the  coast,  con- 
ducted it  successfully  in  the  face  of  an  enemy  grcatly 
auperior,  and  by  liis  m  i  terty  dispositions  at  Corunna, 
repelled  the  formidable  attack,  in  which  a  cannon-ball  de- 
pdved  him  of  life, — though  not  till  his  last  moments 
were  consoled  bjr  intelligence  that  vietocf  had  aeeured 
a  safe  emhurimtien  ibr  nis  troops.  He  .died  with  tim 
equanimitf  which  became  Umi  en  the  16th  of  Januaij^ 

1809. 

Succeeding  acliicvcn  cn';  of  a  more  extensive  and 
important  nature,  have  already  eclipsed  Sir  John  Moore's 
reputation.  But  the  intrepidity  and  manly  uprightness 
of  his  c^raeteri  OMOiliBfted  at  a  time  when  the  British 
army  was  far  from  hdng  distinguished  in  these  re- 
spects, are  qualities  more  endearing  and  estimable  than 
military  fame.  They  extorted  admiration  even  from 
his  enemies ;  and  the  monument  erected  by  the  French 
officers  over  his  grave  at  Coniosa*  attests  the  worth  of 
iNMh  parties,   (t.  c.) 


MORAL  PHILOSOPHY. 


liouAL  PuiLoaoraT  is  tbe  adenee  which  tieats  oi  the 
motives  and  tbemles  of  homan  actlans;  and  irirtheendf 

to  which  they  ought  to  be  directed. 

In  contemplating  the  general  history  of  animated  na- 
ture, we  make  no  hesitation  in  setting  down  the  habits 
of  an  individaal  as  characteristics  of  the  species,  ou  tbe 
f*rouDda  that  cieatnres  similarly  eomtituted,  poasessed 
of  the  same  organs,  and  impelled  by  the  same  instincts, 
must  have  the  same  dispositions  and  feelings.  The  hu- 
man  race  presents  a  remarkable  exception  to  this  ol)- 
■ervation ;  and  the  varieties  which  it  exhibits  in  external 
appearance  are  not  half  so  numerous  or  striking,  as  tbe 
centrasu  wlueh  we  cbaarve  In  mond  conduet  and  iieeliog. 

Were  mankind  placed  tn  eirenmetanees  precisefy 
similar;  were  they  possessed  of  the  same  extent  of  men- 
tal powers,  and  [lie  same  degree  of  natural  feelingy— • 
we  could  scarcely  conceivc  a  diversity  of  sentiment  or 
OMidnct  to  be  possible.  But  when  we  coniider  the  in- 
finite  vaviaty  which  prevails  in  tJio  estenki  circw»* 
•M  undoubtedly  elao  in  the  iMMal  power*  of 


nwo»  insleed  of  wondering  at  the  coourarietjr  of  views 
•nd  feelingst  we  have  greater  reaaon  to  be  surptbed  at 

their  general  harmony  and  agreement.  The  diSerences 
seem  to  be  only  occidental ;  and,  even  where  they  are 
roost  apparent,  a  principle  of  congruity  may  generally 
be  discemcdt  which  leads  to  tbe  same  end,  though  by 
the  employment  of  dillbrent  mcane;  and  brioga  the 
roost  anomalous  appeanmcca  within  the  ordinary  range- 
of  human  feelings. 

There  must,  tlicn,  be  some  strong  leiLlInc;  principles 
in  the  constitution  of  man,  or  in  the  ordinary  arrange- 
ments of  Providence,  to  preserve  order  simdst  auch 
diooordant  materials,  which*  in  many  instancesj  seem 
directed'  not  only  against  the  comfort,  but  against  tiie 
very  eriaiMico  of  aociety. 

viz  muw 


Uuia  laoient  mundum. 


AcBorABg  to  semot  thk  chjaet  b  accempiUslied  by  the 
coDtiiMialliiteribretice  of  Fcovldeacef  to  sectify  the  dia> 
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oitlcrs  which  the  passions  of  men  hate  produced.  Wo 
arc  not  imu  li  inclined  to  object  to  lliis  dc  c  ijru  .  ^Vc 
would  receive  it  nith  this  qualiiication,  however,  that 
u  AMsc  arrangement,  continually  upheld  by  the  Being 
who  firsit  contrived  it»  it  to  b«  contend  m  •  direct 
display  of  divine  providence.  Bvtt  ednuitin^  this,  we 

confciul,  at  the  same  time,  that  a  provision  is  made,  in 
the  nature  of  tilings,  (not  fiora  any  necessity  of  nature, 
but  by  the  will  of  the  author  of  nature,)  for  maintaining 
the  cquiiiUrium  of  tbo  moral  world,  and  ibr  restraioiag 
tb«  vicea,  u  wdl  at  ioSuHieiDg  thefiBeliBgaand  tlieccm* 
duct  of  men. 

It  cannot  be  a  random  principle  which  produces 
such  uniform  results ;  nor  can  it  be  a  very  abstruse 
one,  since  its  influence  is  universal,  and  is  felt,  with 
various  degrees  of  force,  in  every  stage  of  human 
cicty.  itat  though  the  general  complexion  of  bilimil 
mannert  beepeakt  the  operation  of  a  principle  common 
to  human  nature,  there  is  n'3:fn;i  j  rcunrd  to  which 
men  are  less  agreed,  tiiaa  i',;^  iiuiuc  .iuu  nature  of  tliat 
principle  whic h  prciduces  mkIi  fxiensive  cUccts,  Men 
differ  both  as  to  the  object  which  constitutes  the  su- 
preme good,  or  chief  felicity  of  their  nature,  end  aiao 
as  to  the  means  by  which  it  is  most  likely  to  be  secured. 
They  do  not  sufficiently  distinguish  between  the  prin> 
ciplcs  which  impel  to  action,  and  ihe  objects  to  which 
they  look  lor  gratitication.  I'hey  are  bath  indiscrimi- 
Bftteijr  celled  motives ;  and,  certainly,  when  any  object 
acquiret  peimnouDt  importance  in  the  imagination,  it 
operatee  ae  a  motive  in  regulating  the  vrhole  condnet. 
It  is,  however,  in  all  probability,  only  a  conrirmed  pre- 
judice, arisiiij^  out  of  a  perversion  of  the  orij^inal  im- 
pelling principle,  which  is  merely  a  vague  appetency 
of  our  nature,  calling  for  gratiiication,  but  not  directing 
us,  with  infallible  certainly,  to  a  specific  object,  nor  to 
the  mode  and  meaaure  in  which  it  oaght  to  be  cnjofed. 
There  is  another  thing,  therefore,  to  oe  atlended  to  in 

IDoral  discussions,  besides  our  elementary  fccliriK'i;  for, 
alter  adopting  the  instincts,  des^ires,  aud  passions,  im- 
planted in  our  nature,  as  the  elements  of  action,  we  must 
/uamine  how  Car  these  principles  have  been  legitimateljr 
exerdsed,  and  consider  in  what  inetancea  they  havetMen 
carried  too  far,  or  have  fallen  ehort  of  what  tfaCf  might 
have  fairly  achieved. 

In  invcstitjatini:;  the  principles  of  moral  conduct,  then, 
tlie  natural  method  is,  tu  bc^tn  with  the  simplest  ele- 
ipeotaof  feeling:  and  then  to  proceed  to  the  circum- 
ftancea  which  occur  in  the  conatitmion  of  our  bodiea,  or 
jn  the  powers  of  our  minda,  or  b  the  order  of  external 
nature,  to  modiry,  limit,  and  restrain  our  appetites  and 
feelingsi:  and  if  thiii  process  is  conducted  judicious!), 
we  shall  probably  find,  that  the  Author  of  our  nature  has 
estabiiahed  immuuble  rulea  in  the  ordtnationa  of  his 
pvovidence,  to  lead  oa  to  the  high  pnrpoaea  for  which 
we  are  destined. 

If  we  shall  succeed  in  establishing  this  point,  it  will 
prove  iucontrcvertibly  that  there  is  nolhinsj  arbitrary 
or  conventional  in  morals ;  but  that  they  result  ncccs- 
Mriljr  from  the  powera  and  facultiea  which  God  has 
given  to  man,  and  from  the  circumataocee  in  which  he 
has  placed  him.  Even  the  most  exalted  moral  pre- 
cepts, derived  ftoni  tlie  lit;lil  of  revelation,  \vi!I  be 
found  not  to  controvert,  but  to  cuniirin  ihh  position. 
It  is  a  ^jrcat  mistake  to  suppose  that  Christianity  un- 
folds moral  precepts  foreign  to  the  nature  of  man,  and 
not  cognisable  by  his  reason.  It  is  addressed  to  him 
as  a  perverted  being,  not  as  one  destitute  of  the  mate- 
riala  of  knowledge :  it  shows  Uiat  he  neglects  the  riches 


which  are  among  bis  bands,  and  tint  he  fiiifsie  deduce 
the  inferences  which  arc  obv  i  i  !y  presented  in  his 
own  nature,  in  the  constitution  of  the  external  world, 
and  in  the  ordfaMry  events  of  providence.  It  is  doing 
Cbristianitf  great  snjostlcei  to  -taippoae  that  he  moral 
precepts  are  such  as  never  did  or  could  emer  the  mtnd 
of  man  without  it.  Grotius  takes  tip  a  very  different 
argument  to  prove  the  divine  oriein  of  the  Christian 
religion;  for  he  endeavour's  to  show  that  it  was  so  rea- 
sonable, and  ao  admirably  adapted  to  the  nature  end 
elrcumsunces  of  man,  that  all  its  precepts  might 
rec4^nised  in  the  scattered  maxims  diffused  among  the 
human  race;  but  in  all  cases  deformed  by  impure 
admixtures,  and  perverted  from  their  ori^in.il  purpose 
by  the  vices  and  passions  of  men.  The  grand  object 
m  Christianity  was,  to  unfold  a  plan  of  mercy,  which 
most  otherwise  have  remained  unknown  s  its  pecuUaritT^ 
as  B  moral  aystem,  conmts  in  the  powerfbl  sanctions  bf 

wti;rh  simple  and  obvious  precepts  arc  etiTorced. 
Iiiitcufi,  then,  of  beiti)^  jealous  of  those  moral  maxims 
adopted,  and  beautifully  illustrated,  by  many  heathen 
authors,  every  Christian  should  consider  them  as  so 
many  attestations  to  the  existence  of  that  immutable  law 
on  which  God  has  laid  the  foundaiioa  of  morals.  To 
deny  the  existence  of  such  a  law,  wbold  be  to  destrojr 
at  once  the  moral  responsibility  of  man,  where  the  light 
of  revelation  is  unknown ;  for  **  where  there  is  no  law 
there  is  no  transgression,"— an  assertion  which  the  apos- 
tle makes,  not  to  free  the  uoenlif  btened  heathen  ftooi 
reepoosibility,  but  to  show  their  great  guilt  in  neglect- 
in):^  the  clear  imimatioiis  written  on  their  hearts,  anel 
pointed  out  by  the  [general  cottstitution  and  course  of 
natvirc.  Hut  unless  such  intimations  existed,  no  blame 
could  attach  ;  far  who  could  be  censured  for  invinctbie 
ignorance  ? 

The  law  of  moral  action  is  in  iact  ao  irrevocablj  fixed, 
that  even  when  we  violate  It  aneonseionsly,  we  are  cor» 

rected,  and  called  Uack  to  the  consideration  of  the  cir- 
cumstances which  have  aQ'ected  our  comfort.  Thus 
temperance,  one  of  the  cardinal  virtues,  is  forced  on  us 
by  necessity ;  and  whenever  we  go  bejrond  the  bmits 
pceieribed  bf  the  conaiitution  of  oar  natnn^  wn  are  In- 
atantly  punished,  and  tnu^^ht  to  seek  that  jtlM  medium 
which  may  satisfy,  but  not  satiate  ;  and  exhifairate,  with" 
out  subverting  by  excessive  excitement. 

liui  although  it  is  quite  evident  that  the  Author  of 
our  existence  haa  pot  into  our  hands  the  materials  of 
knowledge  end  directed  Q«i  by  the  constitution  and 
cireumatanees  of  our  nature,  to  the  course  of  moral  ac- 
tion which  we  shsuld  pursue  ;  yet  it  is  certain  that  we 
never  could  convert  these  materials  to  our  advantage, 
without  the  aid  of  information  auperior  to  that  afTorded 
by  the  natural  reason  of  man.  All  thet  we  have  bidier* 
to  said  amounts  merely  to  this,  that  God  has  nwst 
abundantly  furnished  the  means  of  infonniition,  with 
regard  to  the  leading  dulici  of  nmraliiy  :  and  we  must 
now  lanher  admit,  that  the  matcri^ils  of  p:L[i;.!ice  au  ] 
error  are  no  less  abundantly  supplied  by  tne  tendency 
of  onrappetiiea  and  passions.  It  is  this  which  renders 
bontan  nature  a  strange  medley  of  folly  and  of  wisdom  i 
of  virtuous  feelings  and  depraved  affections;  which 
weakens  thp  convictions  even  of  the  most  enlightened, 
aiut  teaches  them  to  desire  an  authoritative  rule  and 
sinciion,  for  the  regulation  of  their  conduct. — In  short, 
the  principles  of  natural  morality  atand  preuy  ncnrljr 
on  the  same  footing  with  the  principles  of  natural  veli- 
gion  :  for  though  i'  •  and  atiriSsitts  uf  Hotl  may 

be  inferred  from  all  iui  works,  yet  wc  see  that  the 
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nalural  reason  ot  lum  never  led  him  to  just  und  accurate 
coiiccpdans  on  the  subject.  In  ttic  .jii,e  manner, 
though  the  rule  of  moral  conduct  may  be  traced  io  tiie 
order  of  nature,  and  in  the  constitution  of  our  own 
minds,  yet  tlMre  can  be  no  doubt  that  tbe  ligbt  of  ra> 
Telaiion  waft  necessary,  to  enable  numkind  to  dittin- 
gui&h,  «lth  certainty,  truth  from  error,  and  the  illu 
sions  of  the  passions  from  ihc  rule  of  right  reason.  1  or 
ivho  could  decide  with  absolute  certainty  amidst  the 
eixUeu  varieties  of  buman  opinioM )  or  expect  to  batre 
the  tuthority  of  an  onele  io  commiodliig  the  atMOt  of 
intnkiiid  I 

This  diilicuUy  was  so  powerfully  felt  by  Socrates, 
that  he  deemed  il  necessary  that  an  instructor  should 
be  bent  front  heaven  with  special  authority  to  reveal 
sad  enforce  the  duty  of  man.  Cicero  did  not  go  quite 
■ofar  M  lbi»i  but  hia  words  evince  no  leas  ck»rly  the 
neceanty  of  eueli  a  teacher.  He  says,  that  he  wai  not 
one  of  those  who  maintained  that  there  was  no  si:ch 
thing  as  absolute  iruili  ;  but  that  error  was  so  niixcd 
up  with  every  tnilli,  iliut  il  could  not  be  aecuiately  dis- 
tioguisbcd.*  And  to  prove  the  truth  of  this  observation, 
he  adduces  the  discordant  opioiotts  of  the  principal  phi" 
losophical  secu  respecting  the  nature  of  the  gods.  If 
ve  are  more  fortunate  than  those  two  illustrious  heathens, 
and  can  proceed  vriih  c^rcatcr  confidence  in  our  investi- 
gations, it  is  becauiic  we  have  been  favoured  with  a  re> 
Tctation  which  was  denied  lotben],and  which  has  mate- 
Tislly  iuQuepeed  tbe  moral  discuasions  even  of  those 
vho  reject  its  assistance. 

In  our  researches  we  do  not  mean  to  set  reason  and 
revelation  in  oppo»ilioii  to  each  other,  but  to  exhibit 
them  as  mutuall)  co-operating  to  establish  the  same 
important  results.  It  is  the  proper  province  of  theolo- 
gy to  enforce  the  sanctions  of  revealed  religion :  it  is  the 
business  of  our  present  department  to  aoaijrae.tbe  prin* 
ciples  of  moral  action,  and  to  poittl  out  their  foundation 
in  the  nature  ai-d  ciri  unistances  of  man. — It  is  not  in- 
deed possible,  in  any  discussiun  on  the  subject,  to  sepa- 
rate moials  wholly  lioni  Uiecjlogy.  For  as  soon  as  men 
have  acquired  a  belief  in  the  existence  of  a  Gud,  their 
moral  perceptions  must  be  considerably  influenced  hf 
the  attrtbvtea  which  tbev  assign  to  him.  If  he  is  sup- 
posed  to  be  cruel,  or  vindiciive,  or  lascivious,  we  may 
naturally  expect  to  see  the  same  qualities  exemplified 
in  the  character  &f  his  votaries;  for  wherever  men  have 
admitted  the  existence  of  a  God,  they  have  also  admitted 
that  they  were  bound  both  to  imitate  and  obey  him.— It 
is  absolutely  necessary,  then,  in  all  moral  discnadon,  to 
endeavour  to  ascertain  how  far  tho  unaided  powers  of 
man  can  go  in  obtainutg  right  conceptions  of  the  divine 
nature  and  attributes;  lot  it  these  could  be  properly  as- 
certained, they  would  coosiilute  a  rule  from  which  itiere 
could  be  no  appeal. 

This  point  will  be  soon  scttledi  it  we  take  facta  for  tbe 
fbtindation  of  our  argument,  and  consider  what  has  actu- 
ally been  done  in  the  provir.ct  of  natural  theology  by  the 
vitiassisted  eflorts  uf  the  human  understanding.  We 
have  tnl)  to  l  ecollccl  the  impure  and  absurd  theology 
ef  tbe  Romans,  Greeks,  and  Egyptians ;  which  some 
writers  batre  clKMen  to  denonujiate  etegmt,  merely  be- 
cause its  absurdities  have  been  concealed  under  the 
splendour  of  poetical  dicUon  and  imagery:  or  wc  have 
only  to  read  Cicero's  book  en  the  mf  are      ike  g^dtt 


and  if  facts  may  be  allowed  to  influence  our  reasoning, 
v<c  will  nut  hesitate  to  pronounce  at  once  the  incompe- 
tency of  human  reason  to  discover  the  attributes  and 
perfectiiona  of  the  Supreme  Being. 

It  mvft  perhaps,  be  thought  uofur  to  decide  on  the 
capabilities  of  the  human  mind,  from  its  aberrations 
anr!  perversions;  and  wc  may  be  called  upon  to  con- 
templaie  what  it  is  laturally  ubie  to  achieve.  But  hero 
our  speculations  must  be  involved  in  great  uncertainty. 
We  find,  indeed,  the  belief  io  a  Supreme  Being  to  be 
aloMM  'unlveraal.  In  man^  instancesi  we  discover  very 
enlightened  views  respecting  the  unity  of  his  natiire, 
and  some  of  his  attributes;  but  in  no  one  case  can  we 
pronounce  wiih  certainty  how  far  these  notions  are 
the  product  of  unassisted  reason.  W'e  have  staled 
elsewhere,  ^see  Looic,)  the  very  natural  process  by 
which  the  idea  of  God  may  be  supposed  to  arise  in 
the  human  mmd ;  but  it  is  impoaaible  to  demonstrate 
thj;  it  <:•,  cr  his  nri'^en,  in  -ny  cnc  instance,  in  this  man- 
nci.  W  c  utc  Luul)'  pciisuaiic^i  liiai  there  is  no  such 
thing  in  the  universe  as  a  system  of  theism,  tl»c  pure  re- 
sult of  human  reason  }  for  it  will  not  be  difficult  to  show 
that  all  the  religions  which  have  evw  been  iti  the  world 
are  eilbor  trwMuml  or  reoeated. 

As  hx  as  we  are  acquainted  with  the  religions  sys- 
tems wliich  prevail  throughout  the  Immense  continent  of 
Asia,  from  China  totttc  lied  Sea,  and  from  Cape  Como- 
rin  to  Siberia,  we  may  discover  the  traces  of  a  tradUionat 
»afientitionf  but  not  of  a  system  of  natural  reUgion  ;  for 
its  features  are  too  ftntastie  to  pass  as  the  offkpring  of 
reason.  In  the  ssme  manner,  we  may  perceive  that  the 
religions  of  Greece,  of  Rome,  of  Hgypt,  and  of  India, 
had  a  common  origin,  not  in  reason,  but  in  tradition ;  for 
reason  is  not  so  uniform  in  its  aberrations,  as  to  run  into 
exactly  tbe  same  conceita  and  absarditiea. 

Where,  then,  shall  we  discover  tbe  pure  religion  of 
nature?  Not  among  the  sages  of  Greece  and  Rome: 
they  evidently  and  avowedly  borrowed  from  more  an- 
cient sources.  Not  among  the  philosophers  and  hiero- 
phanla  of  Egypt:  they,  in  all  probability,  borrowed  from 
India.  Nowhere,  indeed,  do  we  find  among  any  of  these 
nations  any  pretensions  to  this  religion  of  nature :  they 
altogether  disavow  this  origin  of  their  religious  onions; 
for  they  hare,  severally,  their  legislators  and  their 
sages,  to  whom  they  ascribe  the  origin  of  their  laws  and 
of  theii  religion;  and  however  much  they  may  be  dis- 
posed to  reverence  these  founders  of  their  polities,  civil 
and  sacred,  they  never  ascribe  to  tbem  the  honour  of 
discovering,  by  their  own  ingenuity,  the  laws  and  reli. 
gious  opinions  which  they  promulgated.  The^r  tI  ry 
ascribe  to  the  particular  favour  and  illuroina  tioU  Oi  (lie 
gods. 

This  opinion,  if  not  strictly  correct,  may,  perhaps,  lead 
us  to  the  truth;  for  were  we  to  judge  from  appearances 
and  partial  fiscts,  we  would  perhaps  be  led  to  conclude, 
Aat  man,  on  his  creation,  was  placed  under  a  system  of 

revelation,  or  was  made  perfectly  acquainted  with  tho 
great  truths  of  religion,  immediately  depending  on  the 
being  and  attributes  of  Clod.  Tliis  infciencc  amounts  to 
certainty,  if  we  take  the  sacred  Scriptures  for  our  guide. 
On  the  supposition,  then,  (and  it  is  surely  a  natural  one,) 
that  this  primeval  religion  Was  taught  by  tbe  first  race 
of  men  to  their  fsmiliea  and  descendants,  and  by  this 
nieana  diffuaed  over  (be  ftee  of  tbe  caitbi  we  nigbt  m- 


*  Nun  enim  SUmtiS  ii,  ({Viibus  nihil  Ventm  eue  \  ide.itur  ;  scd  li,  qui  omnibus  vt-ris         I'lTnlfTT  r^T**f  TTTt  flif IIBWIt illlta  ijltlll 

tudine,  ut  in  iia  nulla  ituit  cetta  judicaadi  etadsenticadi  nota.— jDf  JS'at.  Jhor,  Ub.  i.e.  9; 
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turallf  expect  those  diversified  features  of  superstiiion, 
which  meet  us  in  our  re»e«rcbcsi  and  which  betray  few 
marfca  of  their  parenuge  as  the  offsprmg  of  rMMti»  bitt 

arc  exactly  what  wc  might  expect  M  tlM  ennil|ltMl  tn^ 
cJ:r:  jiis  ui  primevai  revelation. 

11,  however,  it  should  be  maintained,  that  the  due  ex- 
ercise of  reason  will  necessarily  lead  us  to  aorae  know- 
ledge of  God,  we  have  no  wish  to  dispulO  Iba  •HMtilNIs 
we  onl^  affirm  that  we  hfive  no  inatsnca  «»  reeordt  to 
which  It  can  be  proved  iKat  men  have  come  by  thdr  re* 
Ill^ion  ill  tills  in.iiintr:  nlt  the  religions  with  which  wc 
aic  au|uaiiiled|  bt:ar  eviileiU  marka  ot  a  dtil'crent  origin : 
and  before  the  competency  of  human  reason,  to  discover 
the  moat  obvious  trulhaorreligiootcan  be  aacertained,  it 
would  be  necessary  to  find  •  nation  entirely  deatitttte  of 
every  notion  of  itliginn  ;  to  watch  its  progress  in  know- 
ledf;L-,  ainl  rut  erully  to  ot3serve  the  result  of  its  experi- 
ence, liut,  iiuleeil,  there  is  every  probability  tliat  a  na- 
tion, circuni!>tanced  ui  we  have  supposed,  if  unafTtcted 
1^  any  cxtei  iml  impulse,  and  onauiated  by  extfaneotu 
example*  would  renaia  for  ever  in  the  berberiam  in 
which  it  was  found.  No  naiiottf  however,  has  been  found 
in  this  state  of  absolute  ignorance  j  by  wiiaievt  r  im  ins 
rotn  have  come  by  ilicir  knowlcilgc,  they  liavt  aikv^ys 
been  found  to  hiivc  sumc  idea  of  a  bupcnoi  puwir ;  and, 
posaesatog  this  as  the  rudiments  of  religious  knowledgOy 
we  migllt  Mttirally  have  expected  that  they  would  faeve 
made  progreaa  in  a  aeience  ao  imereatiag.  This  esptc- 
tatiou  will  not  be  realized  ;  for  we  diacovcr  none  of  that 
elasticity  of  miiu:,  h  I  IcIi  prompts  to  ulterior  improve- 
ment in  religious  knowledge :  all  the  efforts  of  philau- 
Ibropy  have  actrecly  l|ceii  iUe  to  ahake  the  inveterate 

{rejudicea  ot  errort  or  to  preserve  alive  the  aecda  of 
nowledge,  where  they  have  been  aown.  If  the  know- 
lcc)-;c  r  f  r;  -1  at»!  lii-s  attributes,  Uicn,  be  the  result  of 
bunian  ic<i±>.in,  ihe  nund  goes  through  a  process  on  this 
subject,  entirely  different  from  that  which  it  follows  with 
regard  to  any  other  of  its  attainments.  It  advances  imi- 
forroly  and  steadily  to  all  tl|Oie  improvements  which  re- 
ault  from  study  or  experience,  and  length  of  time  never 
fails  to  give  maturity  and  atabllity  to  the  principlea  of 
koewled){e.  But,  in  religion,  the  process  is  reversed; 
and  lapse  of  time  invariably  leads  to  degeneracy  and  cor- 
ruptkm*  The  most  ancient  writings  of  the  human  race 
tpproech  neareit  to  the  truth  on  aome  of  the  fundamen- 
ts principlea  of  religion.  Tbuii  we  find  the  unity  of 
the  divine  nature  explicitly  stated  in  some  of  the  most 
ancient  of  the  Braminical  writings,  whilst  the  doctrine  is 
totally  unknown  among  the  modern  Hindoos,  who  are, 
and  have  been  from  time  ia>memor>aJ,  the  grossest  ido- 
laters in  the  wmid. 

Let  it  be  rcneflBbercd,  that  we  an  only  auting  the 
aberratkNia  of  boman  reman  on  the  ^nnd  fundamental 
principles  of  religion  and  morals  ;  and  wr  (!n  not  posi- 
tively afiirm  that  the  mind  is  absolutely  incompetent  to 
discover  the  important  truth  of  the  being  of  God ;  but 
fiscta  anihorixe  ua  to  conclude  that  it  never  could  turn 
thia  important  truth  to  any  profitable  account)  without 
•ulterior  assistance  ;  for  il  is  instantly  disfigured  by  the 
prejudices  arising  from  human  pasbioiis,  and  thus  be- 
c  ir  c^  the  means  i  f  [h  rvcrsion  rather  than  of  improve- 
ment} aa  men  canonize  iheir  own  vices  by  exalting  them 
toito  attrihatcs  of  their  gods. 

We  eonceive  it|  then,  to  be  abaoltttcly  inpoatible  to 
found  a  system  of  morala  on  the  bene  of  natural  religion, 
which,  if  cognizable  by  human  reason,  is  nevertheless, 
to  every  tostaoce,  so  grossly  abused  as  to  become  a  source 


of  error  rather  than  of  knowledge.  The  bountiiul  w- 
thor  of  our  nature  hea  delivered  ua  from  tbia  n«rpl«adiyi| 
by  giving  us  a  revelirtian  contaimn^ralea  of  Mtyt-wineb 

our  consciences  must  instantly  approve,  and  which,  on 
exaininalioii,  urc  found  to  be  pcrlctliy  coniiatcDi  with 
the  light  of  reason,  with  the  interests  of  man,  and  with 
the  ordinary  arr;ingemcnts  of  providence.  These  rnles, 
bowever,  are  not,  in  general  practice,  deduced  step 
atep  from  tlie  eiementaiiito  which  they  may  be  analysed : 
they  resemblei  to  tbia  respect,  the  rules  deduced  from 
science,  or  experience,  which  arc  delivered  to  practical 
ailisis,  and  which  lead  them  at>  itniiicdiaicly  to  the  at- 
tainment of  their  objecti  as  if  they  thoroughly  underetood 
the  principlea  op  wbicb  the  rulea  were  ienaitod.  It  ia 
evident  that  aome  rule  of  tbia  bind  la  abaatately  tieceo' 
sary  for  regulating  the  moral  conduct  of  men ;  fc»r  few 
have  time  or  talents  for  ingenious  or  laborious  investi* 
gallons;  and  were  man  U  li  in  <  s  omv  the  rules  by 
which  his  conduct  is  to  be  guidcdt  the  b«st  of  his  life 
would  be  past  before  he  had  learned  bow  to  live.  Heve- 
lation  uafiBkia  the  rule  al  obc«»  witbont  eaplaining  the 
principlea  on  which  it  ia  founded,  fivtber  than  by  assnr- 
ing  Qs  that  it  is  the  will  of  God,  who  always  coiibutts  oor 
happiness.  To  analyse  these  rules,  however,  which  bare 
been  beneficently  revealed  for  the  regulation  of  our  coo- 
duct,  and  to  diacover  their  coincideoce  with  tbejnoat  ob- 
vious principlea  preacniml  to  tbe  aenaea  and  reaaoa  of 
man,  is  a  luxury  reserved  for  those  whose  talents  and 
education  enable  them  to  trace  the  chain  of  proKimate 
causes,  till  they  cu  comiect  it  with  the  mprm—  Imp* 
giver. 

It  might  reasonably  be  enmosed  that  the  will  of  Qed, 
and  the  order  of  nature, would  tend  mutually  to  illusirete 
and  esplato  each  other.   This  muat  neceeaarily  happen, 

provided  that  which  is  communicated  as  the  will  ot  Go<l 
be  indeed  from  heaven  ;  for  the  same  God  who  arraiigcd 
the  order  of  nature,  cannot,  consistently  wiili  any  notions 
which  we  entertain  of  lus  perfeclioos,  give  a  revctolioa 
Which  cmtiadictah. 

w  Itnaqaan  aBod  natma,  aVud  lapienHa  Aait.* 

Thin  argument  has  been  carried  by  Hume  to  an  un- 
warrantat))e  and  unphilosophical  extreme  iu  tUc  ca»e  of 
miracles,  which  are  a  suspension,  or  contravention,  of 
the  ordinary  laws  of  nature.  Were  miradea  conuaiy 
not  only  to  tbe  eaUbliabed  laws  of  nature^  but  to  the 
known  power  and  perfections  of  God,  it  would  bt-  im^rs- 
sible  to  believe  them.  But  when  we  see  that  iiu  ^  .u  c 
not  inconsistent  with  divine  power,  since  he  who  gave 
matter  its  properties,  can  as  easily  alter  them  ;  when  we 
see  that  they  are  obviously  useful  in  promoting  some  be* 
Bcficcnt  end,  which  could  not  be  accompUahed  wJahmit 
them ;  and  when,  m  addltiott  to  all  thia,  wc  have  a  posi- 
tive proof  in  the  e^^istlng  state  of  nature,  that  a  miracle 
mutt  have  been  performed  before  things  were  as  they 
arc  ;  (for  if  the  calling  of  light  out  of  darkness,  of  order 
out  of  confusion,  of  substance  out  of  nonentity,  be  «Mta 
miracle,  we  do  not  know  what  ia^r  if  any  one  aboiald 
insist  that  there  never  was  any  crestion,  but  thai  all 
things  have  always  existed  as  we  see  them,  tliai  man 
holds  ,^  [  i.t[]  more  marvellous  than  any  miracle  ;)  tak- 
ing all  these  considerations  together,  there  can  be  no  ob- 
jection to  miracles  in  tbe  nature  of  tbtogs,  and  their  ere- 
dibilit|r>  ia  every  toataocc,  muat  depend  eo  the  evidmic* 
by  which  they  are  attectCHj, 

Tt  '  viii  of  Hrjd,  where  it  is  known,  must  always  be 
the  rule  ol  conduct.   Let  it  but  l>e  fairly  established  that 
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a  precept  hit  pfocecdad  from  heaven,  and  it  would  be 
needlcM  to  arpit-wlMN  It  would  b«  impious  to  resist, 
fiat  tlMm  an  •gMX  'BMnjr  cases  to  which  this  deter* 
nrinie  nile  eMnotbeArecily  applied.  Even  tlie  reveel* 

ed  law  of  Ood  docs  not  afTord  a  direct  rule  for  the  moral 
conduct  of  man,  in  many  instances  where  it  is  of  essen- 
tial consequence  that  he  should  decide  vith  prudence. 
He  is,  therefore,  under  the  neceuity  of  emptojriiiK  his 
reeepning  facalties  in.  wrder  to  coooect  the  c«M  wnoh 
pnzxlet  him,  with  aome  general  prhieipto,  l»tme  it* 
alHance  with  some  recognised  law. 

At  first  view,  ii  might  appear  desirable,  that  no  doubt 
abould  ever  exist  on  a  moral  question;  and  that  we 
akeaM  be  iMMMlf  mmUmI  to  decide  with  eaetaimy  in 
WMTf  c«Mt  where  we  are  called  to  a|ip«ar  ae  moral 
afHMBk  Bitt  tbii  k  not  the  wty  in  whteh  the  author  of 
OWmturc  trains  us  to  knowledge  and  to  virtue.  Our 
iMelleclual  faculties  are  sharpened  by  tiie  necessity  im- 
posed upon  us  of  unravelling  the  studied  involutions  of 
MKore.  Some  eonaeeting  prmciple  is  always  presented 
tons  ae  a  elne  to  direet  onr  steps,  or  some  analogous 
fact  occors  as  an  lUnetration :  and  before  we  reach  tho 
object  which  we  have  in  view,  we  are  generally  rahed 
above  it  ;  1  ;i\  inc;  travelled  throut;':i  a  hUiyriiuli  of  know- 
ledge, whose  hidden  treasures  we  have  been  compelled 
to  explore.  By  thte  «Mana  wo  perceive  that  the  truth 
whiclii  in  the  oatset,  we  propoaod  aa  the  nliimate  object 
of  oorreeeorehes,  is  only  a  link  In  the  chain  of  eaosee 
which  connect  matter  with  its  creator.  Somcfliitip  si- 
milar occurs  in  moral  investigations.  A  doubtful  point 
is  cleared  up  by  tracing  its  connection  with  others  more 
fully  established,  or  with  acknowledged  axioms  in  the 
oeostitution  of  our  hatove;  and  wo  are  tlHit  led  to  ihe 
tmnple  of  tmth  through  a  path  beautifully  diversified, 
wliieh  alfbrds  pleasure  and  instruction  at  every  step,  and 
be^fuilfs  the  tcdiousness  of  the  way  by  the  many  inte- 
resting objects  which  arc  successively  presented  to  our 
view. 

Thus,  the  same  law,  which,  in  phyaica,  leads  us  to 
general  principles  from  individual  beta,  might,  by  a 

careful  processi  of  mora!  generalliation,  conduct  to  re- 
sults no  less  certain,  coulil  we  disentangle  our  reason 
from  our  passions,  and  subject  our  feelings  to  our  jutl^- 
ment.  Ample  materials  are  furnished  to  assist  us  in 
thoao  reacaiohatt  and  as  moral  troths  are  infinitely  more 
important  than  any  physical  reeatts,  the  beneficent  au- 
thor of  oar  being  has  affbrded  more  namerous  helps  to 
conduct  us  to  conclusions  so  ( ssLnn  il  to  oni-  happiness. 
Instinct,  reason,  judgment,  consciinci-,  point  to  the  same 
goal;  and  though  they  are  all  somctinus  ^o  bewildered 
•a  to  miss  the  right  road,  yet  they  possess  in  themselves 
m  principle  of  rectification,  which  iMXh  points  out  their 
error,  and  incites  to  freih  attempts  to  difoovcr  trothy 
happiness,  and  duty. 

Hcsicics  the  iiitimatioiis  vsliich  spring  up  within  our  own 
breasts,  and  which  arc  confirmed  by  the  general  habi« 
tudes  of  human  nature,  wc  may  learn  lcs>ions  of  morality 
from  the  instincts  of  the  lower  animals  j  and  the  con- 
stancy, fidelity,  gratitude,  and  parental  aflFbetion,  which, 
in  many  instances,  they  display  in  surh  an  eminent  de- 
force, cannot  fail  to  strengthen  our  moral  perceptions. 
Many  beautiful  illustrations  in  the  sacred  Scriptures  are 
founded  on  this  idea ;  and  we  are  frequently  exhorted  to 
draw  moral  and  religions  instmetlons  from  the  instincts 
nod  habits  of  the  lower  animals.  Go  to  the  an:,  t/tou 
atuggaTil,  coittider  her  ways,  and  be  v)i»c  ;"  we  arc  here 
directed  to  an  excellent  example  of  indoatry  and  fore- 

VoL.  Xlil.   Part  II. 


sight.  "  Considrr  thf  fotalt  of  the  air^for  they  tow  nor, 
neiihcr  do  they  rcaft,  nor  gather  'Mo  itrtu,  yet  your  hea- 
vtniy  Jhtktr  Je«deth  fhent ;  ore  net  ye  nauh  bttter  fAas 
thtg  P*  Tbeae  plam  facts  aSnd  an  excclient  argument 
for  trust  in  Divine  providence. 

Nor  is  this  all :  our  moral  feelings  are,  to  a  certain  ex- 
tent, regulated  by  the  physical  consiitution  ol  ovsr  bodies, 
and  by  the  circumstances  in  which  we  arc  placed;  and 
whenever  wo  ftll  into  extremes,  either  of  deficiency  or 
of  OKOONiWe  And  monitecs  within  and  around  us,  to  ati- 
molato  oar  languid  aflRsctions,  or  to  repress  oof  head- 
long desires. 

Although  all  these  intimations  of  doty,  which  are  so 
profusely  acattercd  around,  would  in  themselves  be  in-' 
aufiicieot  to  afibrd  a  universally  applicable  ruie.ofduqr; 
(IweaoM  enr  prejudices  disqualify  us  from  drawing 

sound  and  accurntc  conclusions;)  yet  they  ;ire  powt-rful 
auxiliaries  in  moral  i  casoning,  and  alTonl  csst  r.iial  aid 
even  where  conviction  is  produced  h\  oihet  tm  atis.  A 
moral  precept,  confirmed  bj  miracles,  may,  neverthe- 
less, be  contrary  to  Oor  Hmitod  views,  or  depraved  af- 
fections I  in  that  ease,  we  are  compelled,  rather  than  In* 
clined,  to  submit.  But  let  It  be  shown  that  the  precept 
in  question  is  exactly  conformable  in  spirit,  design,  and 
circumstances,  to  what  we  observe  and  approve  in  other 
'cases,  and  then  all  opposition  must  appear  imreasonahle, 
and  we  moat  atand  condemned  bjr  omr  own  mouths,  and 
our  own  consciences.   Tn  flier,  it  is  not  demonstration 

l))at  we  so  iiinrh  -itand  in  need  of  in  moral  reasoning,  as 
persuasion.  'i"hc  ^;tjnd  truths  of  morality  arc  sufficiently 
palpable  to  comiiusid  tlie  convir.tion  of  the  conscience 
and  reason;  but  something  more  is  necessary  to  give 
them  a  firm  liold  on  our  feelings.  In  subjects  of  pore 
science,  where  nothing  but  reason  is  coRcemed,  nothing 
but  reason  requires  to  be  satisfied  ;  and  a  demonstratioii 
silences  for  ever  all  doubts  and  conjectures.  But  the 
case  is  wholly  different  in  morals  and  religion:  these 
sciences  are  intimately  blended  with  our  feelings:  and 
when  they  inculcate  disagreeable  truths,  or  unwelcome 
precepts,  our  passions  and  prejudices  will,  most  pro- 
bably, be  up  in  arms  to  resist  the  convictions  of  reason. 

In  all  investigations,  then,  into  subjects  of  niotality 
and  religion,  it  is  not  enough  that  our  own  reas<)n  be  sa- 
tislicd ;  the  point  to  be  enforced  must  be  made  familiar 
to  our  senses;  must  be  reconciled  to  our  prejudices,  and 
shown  to  be  consistent  with  those  notiona  which  we  are 
compelled  to  admit  as  primsry  and  incontrovertible 
facts.  Hence,  we  find,  in  general,  that  illustraiinr.s  in 
moral  subjects  are  more  eficctual  than  reasoning;  and 
familiar  views,  drawn  from  an  induction  of  obvious  facts, 
are  more  satislactory  than  the  most  elaborate  abstract 
speculations.  '  v 

In  another  part  of  tliis  work,  (See  Logic,)  wc  hav^ 
showti  how  mud)  our  intellecuial  perceptions  arc  in- 
fluenced by  llie  order  and  course  of  nature;  and  that 
those  mental  features  which  appear  most  singular,  are 
impressed  on  the  mind  by  that  uivariable  order,  which 
the  Alouehty  has  established  among  his  works.  This 
regular wtfif 'both  facilitates  the  acquisition  of  know- 
ledf^c,  and,  by  its  frequent  occurrence,  stamps  it,  in  in- 
delible characters,  on  the  human  mind.  The  same  ob- 
servation applies  to  our  moral  feelings.  The  law  of 
God  is,  indeed,  the  ultimate  rule ;  but  that  law  is  wrir- 
ten,  to  iceilain  degree,  on  our  own  hearts,  because  the 
very  instincts  which  he  has  given  us  compel  us  to  cb- 
serve  it ;  and  our  experience  soon  teaches  us,  thut  we 
tt^MV^Mirfafrioge,  with  impunltjr,  thoae  rules  which 
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are  indicated  by  the  constilutioii  of  tialure.  God  has 
written  his  law,  not  only  on  our  hearts,  but  on  the  iace 
of  Mlure;  and  his  revealed  law  is  only  the  enforce* 
mem  Mid  illustration  of  principlM  which  were  alwajw 
in  operation,  and  might  alwajr*  heve  been  tBeeeveredf 
})ad  not  the  NDi  of  mm  enfeebled  taA  ehecured  hia 
reason*. 

Neit  to  the'  revealed  law  of  God,  then,  we  would  be 
dispoied  to  tey*  that  nature  is  our  mreat  geidef  we  do 
not  mean  merelf  the  feelings  of  baman  nature,  wbieh 

are  evidently  indcr  a  coi -I'pMic!:  irfluence,  but  the 
nature  of  tliingn,  liiai  ij,  lac  auf^cmcn'.s  of  provi- 
dence, and  tiic  constitution  ot  the  external  world. 
Theae  are  the  aids  which  the  Almighty  has  given  to 
direct  oa  to  the  knowledge  of  U«  will,  and  to  atrengtben 
that  revelation  wfaicb  our  ignorance  rendered  necessary. 
We  conceive  that  this  representation  is  confirmed  by 
Scripture.  At  the  very  time  thjt  God  was  gi*in]^  a 
positive  revelation  to  I&racl,  he  appealed  to  their  own  in- 
terest, and  told  them  that  the  law  which  he  ordained  wis 
ibr  their  own  good.   Dent  vi.  34. 

And  fanber,  that  he  might  not  aeem  to  impote  atrenge 
and  arbitrary  precepts,  liaving  no  foundation  but  in  his 
own  despotic  will,  he  told  them,  that  ihc  law  which  they 
■were  conmianded  to  observe  was  perfectly  conformable 
to  the  intimations  of  tbcir  conscience  and  reason.  TAU 
tfomjWMHrfmciil,  vMch  I  command  thte  thi»  day  fit  not  Ud' 
den  from  thee,  neither  ia  it  far  off : — htU  the  mtrd  la  ven/ 
nigh  unto  tAee,  in  thy  momtk,  and  in  My  htartf  tiat  tkou 
maffettfhlt. 


Our  intellectual  and  moral  facultie%  tlMNI^ 
closely  allicdt  admit  neTertbetew  of  en  obTku  Atdnc- 
tion.   It  is  the  province  of  tbe  intellcctaal  facultlee  lo 

receive  impressions,  to  perceive  relations,  lo  examine 
our  attainments,  and  to  sec  if  they  have  been  Ic!»itimalely 
acquired:  and  if  it  shall  be  found  that  we  have  viewed 
things  as  tbey  are  actually  presented  in  nature,  and 
have  combined  them  according  to  those  enalogies  and 
relalions  which  the  author  of  nature  has  cttabliabed, 
tre  have  nearly  exhausted  the  phito'io])liy  of  the  human 

wiiid.  'I'lin  moiul  fic\dlics  have  a  farllier,  and  moht 
important  office  lu  perform :  for  it  is  their  province  to 
decide  how  &r  the  things  which  are  presented  to  our 
senses,  or  avggeated  to  our  feelings,  are  coDducire  to 
the  general  happiness  of  our  nature,  and  to  what  ex- 
lent  ivc  may  enjoy  tl.esTi  mn  .isteiiily  with  o\n  duty  as 
nior.il  agents.  Those  (lii^iual  impulses  of  our  nauuc, 
or  ili:,-tiC  desires  aiul  feelings  of  want  which  arc  lioin 
with  us,  put  in  motion  the  intellectual  machinery  of 
the  human  mind ;  thejr  direct  it  to  certain  objects  of 
gratification  ;  and  when  these  are  obtained,  it  is  a  mat- 
Tcr  of  feeling  lo  decide  on  the  degree  of  enjoyment 
which  has  been  received.  If,  instead  of  enjoyment,  the 
result  has  been  pain,  we  arc  forced  to  conclude,  that 
the  object  which  has  produced  this  effect,  is  not  inlchd- 
eil  for  gratification  ;  or  that  we  l»vc  not  applied  it  aright 
for  the  purposes  of  enjoyment. 

We  arc  tluis  impelled  to  fresh  pursuits,  and  wlien, 
at  last,  we  discover  that,  wliich  yields  the  desired  en- 
joyment to  ourselves,  without  inipairiuj;  the  happiness 
of  otherai  and  which  is  approved  by  our  reason,  whilat 
it  gratifies  oar  feelings,  we  conclude  that  we  hire  fooad 


*  Proindc  ale  statuimus  nihilominus  diidna  precept*  eaae  ei,  ^qk  a  acaa  oonnnnd 
Hteris  mandarunt,  i^uam  qux  extant  in  ipdt  aaxeis  Motli  tsbulia.  Neque  Hie  hse 
quaa  in  asiis  scHpsit,  quam  quas  in  ipioa  animoruin  nostromm  sauoi  izaprencHi. 


the  riftht  mctlluni  pi  cfictihcd  by  the  author  of  our  exis- 
tence.' These  experimeoM  nuy  go  •  considerable 
length  in  aaeemdning  tbe  rale  of  moral  p— dnot  t  ier 
we  •»  Mt  left  to  gime  tt  nodom }  nature  and  coo- 
science  are  always  at  hand  to  direct  or  to  restrain  as; 
and  wc  are  surrounded,  from  our  very  birJi,  liy  moral 
rekiitiits,  which  train  and  discipline  our  miuda,  iavolun- 
tarily  and  nneonseioiMljr,  to  the  habila  and  dMina  of 
Bsoral  sgents. 

Bttt  here  we  most  obeerre,  that  those  dremBfltaaeaa 

which  constitute  the  rule  f;f  mora!  sctson  do  not,  by  any 
means,  necessarily  yive  us  Liic  idea  of  moral  obligation. 
We  cat!  easily  perceive,  that  we  cannot  exceed  certaia 
limits  without  destroying  our  own  happiness  ;  a  regard 
to  our  own  comfort,  tberdbre,  will  compel  us  to  rwapoct 
those  boundaries  which  nature  has  pr^cribed,  as  neces- 
sary to  preserre  us  from  tbe  excesses  which  ruin  oar 
respectability  or  enjoyments.  But  there  is  no  more 
virtue  ill  this  than  there  is  in  avoiding  the  fire  which  has 
burned  us,  or  the  food  which  has  impaired  our  health, 
or  the  person  who  haa  injared  or  batntftA  wa.  We  are 
merely  obeying  a  law  which  we  dare  not  violate,  from 

apprc!icri'_ii;in  of  the  c^^'i^f f!'icricc-i  ;  nnd  whirh  haa  the 
force  oi  a  istatutory  enueinietu,  to  secure  iha  submi^sioa 
even  of  those  who  may  dislike  the  injunction.  ^Ve  can- 
not conceive  bow  it  is  possible  that  there  should  be  ai^ 
idea  of  moni  obligation,  withoot  tlM  idea  of  acoowht. 
blenesa  to  that  Being  who  created  the  universe ;  who 
implanted  in  our  nature  those  faculties  which  enable 
us  to  act,  and  to  judj^e;  and  who  has  cstablishci] 
that  order  of  nature  which  we  are  compelled  to  re- 
aMCti  Take  away  the  conviction  of  this  accounia- 
irienets,  and  there  is  ito  diatinctioti  beiwean  vtrimi  and 
vice;  and  nothing  is  left  but  a  sordid  ealoalctioo  of  ibe 
consequences  which  may  affect  our  present  comfort. 
A  man's  visible  interest  would  then  be  his  only  rule,  and 
there  would  be  none  of  those  high-toned  principles, 
which  make  tbe  nil  contcire  tibi  tbe  proudest  distinctiop 
of  human  nature  i  the  object  wonid  then  b^  to  preaerve 
a  good  name  rather  than  a  clear  conscience;  the  mos* 
profligate  would  be  sensible  of  no  baseness ;  and  the 
most  abaiidniicd  wretch  vtould  lift  his  head  creel,  so 
long  as  he  could  conceal  his  turpitude  from  the  world. 

In  order,  tiieiH  to  obtain  a  moral  principle  of  suffi- 
cient ciftcBCf ,  man  must  eonuder  himself  aa  aosenaMe 
to  the  fawa  of  the  Sopreme  Governor;  and  he  must 
seek  to  know  his  will  hy  all  the  means  by  which  he  has 
been  pUa&cd  to  make  it  known  to  nun:  he  ouglu  giatc- 
fully  to  avail  himself  of  ihe  lie^ht  of  revelation,  and  he 
ought  not  to  disregard  those  intimations  which  are  pre- 
sented in  the  order  and  course  of  mture ;  he  ought  to 
consider  them  as  so  many  auxiliary  hints  to  strengthen 
the  obligations  of  virtue ;  and  even  as  useful  to  ascertain 
many  jioints  of  iinptntatice,  which  are  not  settled  by  a 
positive  rule,  but  niuy  easily  be  reduced  to  a  general  law. 

Holding  these  views,  we  cannot  subscribe  to  the 
opinions  of  Butler,  and  Mr.  Stewart,  (who  is  verj  niKb 
influenced  by  him,)  that  nothing  farther  is  necessary  te 
show  the  obligation  of  the  law  of  morils  than  tlic  bare 
recognition  of  its  existence.  "  Your  obligutiua  to  obey 
this  law,"  say:?  liuili  r,  is  its  being  the  law  of  youru* 
ture."  But,  according  to  tbe  usual  conceptiooa  of  men, 
wherever  there  is  a  law,  there  is  a  law^ver ;  and  it  is 

eonsMniiet  aatane  judieSo  mateati  deeti  hominea  genUks 
I — edntb  pater  pinris  a  nobia  fieri  eaalegaa  voWt. 
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mat  tiw  Inr  itatiS,  but  the  power  and  autboritj  of  the  law- 
giftTt  wMeh  enibirce  Iti  obHgaliom.  Allowing,  then, 

that  ihc  law  of  our  nature  were  ever  so  clearly  recog- 
nited,  it  could  not  be  viewed  as  an  object  of  moral  ap> 
probation,  were  we  persuaded  that  it  was  the  result  of 
fate,  or  of  accident.  It  is  only  aa  proceeding  from  an 
intelligent  cause,  and  from  m  bctBg  Who  hts  willed  and 
plaiwed  our  happiness,  that  we  can  adndfo  and  love  the 
law  under  which  we  act ;  for  it  it  then  only  that  we  eon* 
aider  it  as  an  intimation  of  the  will  of  a  being  who  is  the 
soverei|$n  arbiter  of  our  fate,  and  who  will  undoubtedly, 
some  tinte  or  other,  gife  Ml  efBMCf  U»  the  ItWB  whkh 
he  has  established. 
M  Every  beine,"  aaya  Mr.  Stewart,  <*  who  is  eoD|«iotis 
'  of  the  distinction  betweca  right  aitd  wrong,  carrloB  about 
with  him  a  taw  which  he  ia  bound  to  observe ;  notwith- 
standing he  may  be  in  total  ignorance  of  a  future  state." 
This  is  the  same  idea  as  Butler's ;  and  we  apprehend  it 
hrioga  consequences  after  it  which  neither  of  theae 
Wlkere  wouM  have  been'  very  ready  to  admit ;  for,  on 
their  principles,  it  may  l>e  equally  affirmed,  that  a  per- 
son totally  ignorant  of  the  being  of  God,  or  one  who 
denies  his  existence,  may  feel  all  the  obligations  of  vir- 
tue ;  and  that  an  aiticisi  in;!y  be  the  roost  virtuous  person 
in  the  world.  This  must  be  the  natural  consequence 
of  making  virtue  the  result  of  a  moral  sense ;  for  such 
a  faculty  should  convey  ita  intimatianato  the  mind  as  in- 
fidliably  as  perception  {  and  the  atheist  and  the  believer 
■hould  equally  feel  its  power. 

The  common  aenseand  experience  of  mankind  revolt 
«t  such  an  idea ;  and,  tilt  modem  times,  neither  moralists 
Bor  legialaiora  havo  ever-  imajined  that  there  ia  a  moral 
MMO  in  men  of  tnticlem  efteacy  to  regulate  his  eon- 
duct,  independent  of  the  belief  of  a  God,  and  of  a  fu- 
ture state.  Tlie  practice  has  always  been  to  impress  on 
the  minds  of  men  a  conviction,  that  the  moral  precepts 
which  they  were  required  to  obey  were  the  lawa  of  the 

Etds,  and  that  they  must  be  aceouDtable  at  thehr  tribonal 
r  the  neglect  of  them.  This  appears  to  w  to  Iw  net 
only  good  policy,  but  sound  philosophy ;  and  tO  hf  tin 
only  sure  roiindaiion  on  which  WO  cao  oMmiteljr  rest 
the  feeling  of  moral  obligation. 

A  nan  who  has  no  idea  of  a  God  or  of  a  future  state, 
mtft  nevertheleas,  be  trained  to  a  c«n^  coorae  of  con> 
dttctcenfinrmable  to  the  general  viewt  ef  the  society  in 
which  he  lives.  If  be  acts  in  opposition  to  these  views, 
(ic  will  be  blamed  or  punished;  for  he  then  breaks 
thtoui^h  the  rules  of  the  confederacy;  and  he  may  be 
expelled  from  the  community,  as  wc  are  told  the  rooks 
do  with  their  pilfering  companions,  when  they  are  de- 
tected in  the  act  of  carrying  off  the  materials  of  their 
neighbours*  nests.  To  avtdd  punishment  or  shame,  then, 
is  sufficient  to  induce  conformity  lo  established  rules 
and  customs;  another  motive  will  be  furnished  in  the 
praito  Whieh  attCDds  every  man  who  respects  public 
o^niont'and-liewho  is  forward  in  defending  the  rights 
of  the  eommanfty,  wfll  ho  courted  and  applauded  for  the 
protection  which  he  Mffordt.  Here,  then,  is  a  standard 
of  approbation  and  disapprobation,  founded  in  public 
opinion,  which  is  often  iniquitous  and  alisurd,  when  con- 
sidered in  reference  to  higher  principles,  or  the  righta 
and  interests  of  other  communities;  and  we  havothaa  • 
moral  comUtian,  if  it  oan  be  so  called,  of  human  nature , 
without  any  reference  to  a  moral  governor.  We  be- 
lieve that  mimy  large  communities  exist  in  this  state, 
fettered  by  inveterate  prejudices,  and  referring  to  them 
with  j^omptitnde  u  the  tawi  oftliclr  mmio. 


But  there  are  many  laws  of  our  nature  which  are 
not  moral  latra  at  all.   It  la  a  law  of  our  nature  to  eat 
when  wo  are  hnngry ;  it  ia  a  moral  law  which  says,  Tkm  . 
tAatt  not  ateaL    In  this  view,  the  law  of  our  nature  ia 

totally  distinct  from  the  law  of  moral  obligation.  The 
former  arises  from  instinct  or  appetite,  or  from  prejudice, 
to  which  custom  has  given  the  force  of  a  law.  The 
law  of  oatareis  Itauted  by  the  morml  hiwr  which  defiaea 
the  boundaries  ef  our  enjoyments.  This  nioral  law  ia 
neither  instinctive  nor  intuitive;  it  can  only  be  discover- 
ed by  reference  to  revelation,  to  experience,  or  to  ob- 
servation of  (he  obvious  desij^ijs  of  provideiice.  It  is 
true  that  moral  laws  are  also  laws  of  our  nature,  that 
ia,  they  are  framed  bf  the  oothor  of  our  nature  for  our 
happinesa  and  improvement ;  but  they  become  oblige 
toi7  on  our  conscience,  only  in  consequence  of  our  re- 
ferring them  to  the  will  of  a  su;>erior,  to  whom  we  owe 
allegiance,  and  who  is  entitled  to  it  from  bis  uniform 
hindnesa  and  benevoleno^  at, wall  es  firam  bis  sovecdgn 
power  ami  BOthori^, 

The  ideaa  of  tight  and  vrotiff  are  acquired  at  such  an 
early  period,-and  confirmed  by  such  a  course  of  con- 
stant discipline,  that  we  arc  apt  to  consider  them  as  in- 
stinctive feelings,  or  as  original  independent  intimations 
of  conscience}  and  the  opinions  which  tend  to  modify 
or  controvert  this  doctrine  are  generally  viewed  wkk 
some  suspicion,  aa  being  conceived  to  have  a  tendency 
to  shake  the  eternal  foundation  of  moral  virtue.  In  so 
far  as  our  particular  opinions  arc  concerned,  this  alarm 
is  entirely  groundless  ;  for  wc  most  zealously  contend 
for  the  eternal  unalterable  distinction  between  right 
and  wrong  I  but,  we  contend,  that  the  mind  doea  not 
possess  in  itself  any  particular  power  or  Iheolty  wUeh 
decides,  «uo  jure,  on  the  moral  fitness  of  actions ;  and 
that  its  decisions  on  this  important  point  must  be  set- 
tled by  showing  the  conformity,  or  non-conformity,  of 
any  action  with  the  general  order  of  nature,  to  which 
our  Ibelings,  fitcuhieB,  «nd  powers,  are  adapted.  By 
this  morns,  wo  perceive  that  the  distinction  between 
tight  and  wrong  ia  not  ftncifel,  nor  casual,  but  fixed 
and  permanent,  having  its  foundation  in  the  ordinationa 
of  providence,  which  God  has  made  us  capable  of  ob- 
serving, and  which  are  presented  to  us  every  day,  and 
every  hour,  that  we  may  be  trained  to  the  fnnctiona  of 
moral  beings. 

What  use  is  there,  then,  for  a  moral  sense,  to  perceive 
what  is  every  moment  of  our  lives  pressed  on  our  no- 
tice, and  rendered  familiar  to  our  understanding  by  a 
thousand  instances  i  Is  it  a  moral  sense  which  teacbos 
parents  the  duty  of  loving  their  children  ?  No,  it  la  an 
inatinctive  feeling;  it  ia  exactly  the  same  with  that 
which  regulates  the  lower  animals,  who  might,  with  as 
good  reason,  urge  their  pretensions  to  a  moral  sense, 
on  the  giound  of  parental  affection?  Is  it  a  moral 
sense  which  enforces  the  duty  of  conjugal  Rdelily,  ind 
abowa  the  beauty  of  thia  virtue  I  No,  this  duty  results 
ftom  perceived  necessity  and  expe^ency.  Is  thsre  a 
moral  sense  which  tells  us  that  polygamy  is  improper  ' 
No,  but  wc  soon  perceive  it  to  be  so  from  the  burden 
and  inconvenience,  the  jarring  and  discomfort  which 
necessarily  arise  from  a  double  or  divided  family.  Wo 
shonld  nke  to  see  how  the  impropriety  of  this  practico 
conld  be  ovincod  on  the  principle  of  a  moral  sense.  On 
our  principles  there  is  no  dUmcnlty ;  for,  besides  the 
personal  inconvenience  which  it  produces,  we  can  show 
that  the  order  of  nature  is  in  favour  of  monogamy  ; 
the  birds  of  the  airi  and  the  beasts  nf  the  ileld^  aanarain 
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into  pairs,  and  during  ibe  season  of  their  loves  remain 
fiiitiiful  to  each  other;  and  the  same  lesson  is  inculcated 
on  the  btuma  apccie*  by  the  proportion  between  the 
sexes;  an  argument  which  the  author  of  our  religion 
did  not  disdain  to  employ,  when  he  said,  he  that  made 
them  at  the  beginning  made  them  a  maU  and  a  femalr. 
Is  it  a  moral  sense  which  proclaims  the  virtue  of  pairi- 
otism?  No  i  we  are  Mdiied  to  ft  from  ear  infancy,  in 
eonequeoce  of  thoae  powerfiil  eaaoeiiliaiie  which  arise 
from  coanwHi  lewit  and  common  religious  feelings,  and 
conmioti  protection,  and  common  interest,  all  whicli  ce- 
ment tl)C  population  into  one  body,  arid  knii  ihu  boul  of 
the  community  into  one  common  Icelin^^.  Does  any  moral 
scoae  teach  us  our  duty  to  God  \  No ;  our  feelings  often 
revolt  ftaai  tine  dalf ,  whilst  oar  reeaen  can  poiBt  out  e 
thousand  arguments  to  enforce  it. 

Our  readers  will  perceive  that  we  have  been  arRuini^ 
against  u  moral Mn»e,on\y  in  the  light  in  which  it  has  been 
viewed  by  several  eminent  modem  philosophers,  such  as 
Butler,  Rcid,  Stewart,  Sec.  as  a  distinct  power  of  the 
nindi  enabling  U  to  perceive  the  asoral  beeutf  or  tttrpi- 
tude  of  actions ;  and  whilst  we  ditmlaa  it*  in  tbte  senae, 
as  totally  unnecessary,  wc  luvc  endeavoured  to  shew 
that  iheie  is  a  radical  and  essential  distinction  between 
right  and  wrong,  fixed  by  an  imalterablc  law,  which  we 
ere  eompelled  to  recognise,  because  we  cannot  recede 
far  from  it  withovt  ruining  oer  hapimieaa. 

Wc  arc  not  to  seek,  then,  for  the  law  of  moral  ac- 
tion solely  in  the  mind  itself;  this  would  carry  us  back 
',0  '.he  innate  ideas  of  Ucsiiartts;  the  niinil  collects  it 
partly  from  its  own  feelings  and  fiscultics,  partly  from 
the  bodily  cepoeitiea  and  funcikoe,  and  partly  from  the 
order  of  nature,  or  the  drcnrottaoces  by  which  we  ere 
surrounded,  which  are  ordered  and  disposed  by  the  author 
of  fjur  nature,  and  influence  materially  our  feclinp;s,  our 
opinions,  and  our  actions.  By  comparing  all  ihtst-  thinf;s 
tegelber,  we  learn  to  distinguish  between  what  is  local 
or  eeeidcntal  i  end  wtiot  is  fixed  and  penmnent ;  and  we 
perceive  diatinctly  that  the  Kneof  eoMOct  resulting  from 
the  kriowledpe  thus  acquired,  is  not  only  ccnsi-jtervt  with 
the  will  of  heaven,  as  intimated  by  the  course  of  Provi- 
dence, but  is  also  perfectly  consiitenl  with  our  own  hap- 
piness. It  is  only,  by  this  enlarged  view  oi  the  subject, 
that  we  team  to  correct  the  nirrowneae  of  private  feel- 
ing, and  to  consider  our  own  bippineta  ea  identiEed  with 
the  public  (^oml.  An  individual  who  looks  not  beyond 
himstlf.  would  l)c  disposci!  to  view  matiy  things  tlui' 
befal  him  as,  exceedingly  wrong,  and  to  regard  them  with 
the  strongest  disapprobation ;  but  when  he  considers 
these  things  as  happening  by  the  fixed  ordinationa  of  Pro- 
vidence, and  that,  of  course,  they  must  be  uaefol  in  their 
general  tciicltncy,  thoui;li  disastrous  to  him,  he  then 
views  hiinsc  ll  ns  a  lelluw-subji-ct  under  the  same  moral 
governmcTtt,  and  learns  to  approve  wliatever  promotes 
the  plans  of  the  Supreme  Legislator.  He  then  leems 
that  true  telMove  and  social  are  the  lerae ;  end  be  learns, 
m'jrrovcr,  that  to  be  xlrtmns,  nnd  to  cotinu't  /lin  own  i'b- 
teregt,  are,  in  laci.  synunyciu/us  txpn^bionh.  Partial 
views  of  e\p'-tiiuiiLy,  nr  limited  conceptions  of  God's 
mora)  government,  or  turbulent  and  ungovernable  paa- 
Mons,  may  often  make  these  expreasions  appear  not  onlf 
dilTeiTnt,  but  oppotite ;  but  ibey  ere  identified  by  the 
nature  oi  thinirs,  and  the  appotntmentt  of  heaven.  And 
we  .nc  inclined  to  think  \wi  i  Kin^^:,  that  the  disj^Mce- 
ment  of  ituthors  respecting  tite  ciuerion  *>{  virtue,  is 
velher  epparent  than  real ;  and  that  *<■  acting  agreeabhf 
(e  itefafv  of  ttinwtt  when  rightly  understood,  would  per* 


fectly  coincide  with  the ^mett  of  thin the  htncss 
things,  as  far  as  these  words  have  any  rocaaing^  witli 
truth  i  truth,  with  the  ctmmomgMdi  end  tho  conMMn 
good  with  tJumUlt^  God." 

It  follows,  from  what  we  have  already  advanced,  that 
whatever  lends  to  promote  the  best  inleyt-s.  ^  of  man 
must  be  right,  and  conformable  to  the  will  ol  heaven ; 
and  that,  in  searching  for  a  rule  of  moral  comluct,  we 
will  elweye  find  it  to  coincide  exactly  with  that  which 
proinotee  the  real  happineaa  of  man.  Modi  wneooncep- 
tion  has  arisen  on  ihi-s  subject,  from  confounding  ibe 
inuiivcs  with  the  rules  of  action.  Were  tltere  no  aioful 
bia»  in  htinian  nature,  and  i.o  tendency  to  excess  in  its 
original  passions,  the  motives  and  the  rule  would  alwnys 
coincide  x  in  that  case,  whatever  man  willed  wowM  he 
right,  and  his  own  inclinations  would  be  an  infallible  rule 
of  right  conduct.  But  as  it  is  evident  that  the  passion; 
ohcn  act  with  undue  violence,  and  arc  ditcctc;!  i  i  i  n- 
propvr  and  illegiiiaiale  end*,  tlic  only  rule  that  we  cao 
have  for  the  management  of  tlicm  is,  to  ctmsidcr  the 
conaequencea  which  they  pitxinee»  in  their  various  bear- 
ings on  our  character,  our  present  happiness,  and  our 
future  hopes.  If  they  contradict  any  intimation  which 
wc  have  received  from  the  word  of  Gmi,  or  this  light  of 
nature,  we  have  reason  to  feel  alarm  :  but  if  these  are 
not  contradicted,  whilat  our  preaeot  heppineen  mad  »• 
epectehility  are  prowioied,  we  have  the  ooacurfeaoe  of 
every  species  of  evidence  to  prove  that  the  passions,  or 
appctiics,  or  desires,  have  been  lej;i;imatcly  indulgfcd, 
and  directed  to  proper  ends,  We  do  not  sec  any  rule, 
then,  by  wtuch  we  can  judge  of  the  proper  degree  in 
which  any  appetite  or  passion  ought  to  be  indulgec^  but 
by  the  expediency  of  the  reeulu  to  which  k  leads ;  and 
liivug  learned  by  experience  and  extended  knowledge 
what  \%  most  conducive  to  our  own  and  the  general  good, 
wc  henccturth  coucludt:  il;at  ibis  is  an  object  of  rational 
pursuit;  we  studiously  dismiss  every  motive  that  w«Mild 
divert  ua  from  the  aitaiwoent  of  it ;  and  the  rate  and  the 
motive  are  again  brought  to  coincide,  ae  ninat  hnvw  Jiccn 
the  case  in  a  state  of  perfect  rectitude. 

Mankind  act  at  first  without  minutely  calculating 
coiise(]uenccs,  or  liavin^j  any  rcj^ard  to  remote  expedi- 
ency  ;  lor  they  are  trauied  to  action  either  by  authority, 
which  they  dare  not  disobey,  or  by  instinctive  feelings, 
which  tiiejr  are  not  inelined  to  resist.  In  this  way,  they 
often  acquire  halite  which  stick  lu  them  through  life,  and 
I  !    Ii  they  seldom  examine,  with  a  view  to  ascertain 

'  ^<  they  be  founded  in  truth  and  reason.  When, 
h  :  r,  they  have  been  led  to  think,  thejp  eoasi  begin  to 
perceive  that  the  habits  which  they  heve  acquired*  and 
the  feeling  which  they  heve  bUodly  obeyed,  aro  re* 
fcrahic  to  a  getWMl  Ibw|  whoM  Utility  they  are  forced  lo 

recognise. 

T<iis  it>  tlic  general  situation  of  mankind;  they  are, 
from  their  uifancy,  moulded  by  education,  and  trained  to 
moral  habits  imemibly  and  iovolontafiiy  i  bat  not  aces' 
dentally;  Co  revery  system  of  moral  education  has  a  foun- 
dation in  nature,  though  ii  may  be  slrans;cly  distorted  by 
ciroitnH'.unces,  and  scarcely  reducible  to  the  oidin.-ik 
habuudes  of  moral  action.  When  once  their  j&nowiedgc 
ie  extended,  and  they  are  able  to  examine  the  fomtdaUoo 
on  which  their  actieoe  rceti  they  either  find  them,  or  en* 
deavoiir  to  make  them,  conaittent  with  that  general  plan 
which  reason  comptU  them  to  rcco^»nisc,  and  lo  asciibc 
to  an  intelligent  and  bt;iicvulent  ruler,  who^  laws  thc( 
feel  themselves  bound  to  obey. 

Thote  CBelinga,  thc%  nust  be  preoe«nccd  worth;  of 
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tnorai  appiobation,  which  give  ri^c  lu  actions  which  arc 
salutary  in  ihcir  consequences,  useful  lo  ourselves,  and 
.beoeficial  lo  locicij  }  and  calculated  alike  to  promote 
our  present  bappiiMMMid  ourimmomd  bopes. 

This  is  nearly,  if  not  altogether,  the  doctrine  of  Ex- 
pediencf,  as  taught  by  Paley,  which  has  been  so  genc- 
rfally  condemned,  and  so  little  understood.    It  is  the  very 
-principle,  however,  wtiicb  seems  to  regulate  all  the  pro- 
ceediaga  of  tbtt  Almigbty  ;  the  tendency  of  the  whole 
^:baii9  to  promote  fht  KOMnl  ffio^i  Md  cottid  we  d«» 
>-.teet  any  thing  m  tbe  eeotwoif  of  P(Oflilenee»  decidedly 
maligTi^i  [  Id  Its  ..spect  and  tendency,  we  should  be  forced 
to  cxciui.lc  belli. vulcnce  from  the  list  of  the  divine  per- 
fections.   But  as  we  pronounce  the  ways  of  (iod  to  be 
r  good}  from  p«icetvitig  that  the  result  is  beneficent,  can 
«•  tre  besilete  to  pronounce  our  approval  of  bumaD  aetioiM, 
rowbtn  thrir  fpdency  eoiitcides  with  the  plans  of  Provi- 
r^dence,  and^  when  their  oid  is  to  promote  the  general 
good  ?    But  there  are  some  who  seem  as  if  they  never 
•ould  be  satisfied,  unless  virtue  and  interest  are  set  at 
variance,  and  happiness  and  duty  rendered  inconsistent 
:<.  Thi;y  seem  to  be  uiflococed  bf  ibe  seme  principle  m  tbe 
'  Religionists,  wbo  seek  for  merit  by  MaterMM  eUiorrent 

to  nature  ;  or  as  tlic  wiii  tiiy  Father,  w 'in  wished  lie  h?[-\ 
been  con»maiidi.tl  lu  ulUuvc  what  wai  impoasililc,  ihm  i»e 
Tnight  liave  liud  it  in  his  power  to  i;ive  a  satistuctory  evi- 

>  dence  of  bia  fiulb.  Who  can  hesitate  to  explode  audi 
•oDotkms  as  bwtfal  follies  7    And  we  aver,  tbit  tbey  do 

not  think  more  soundlft  who  imagine  that  virtue  must  be 
inconsistent  with  their  present  interest  and  happiness. 
In  prosecuting  a  course  ol  vinuous  conduct,  we  may  be 
L  .compelled  to  forego  aome  temporal  advantages,  which 
i^rflMy  fall  to  tbO' lot il(  persons  whose  consciences  are  less 
r.i«tiipiifottertbno<<oan$  but  ifaie  iofolves  no  forfeiture 
'<  •fcn-of  present  btppiness,  smee  we  b«Te  more  setisfoc* 

tion  in  the  "pprolj;itirjr',  of  our  conscien  "r<i,  nr  in  the  hnprs 
of  future  rcwaiU,  ilian  ¥>c  could  have  enjoyed  trom  the 
gratifications  which  wc  voiuntariJf  rcoovncC)  nftermdue 
«alc<llatioii  of  consequences. 

If,  tbercfore,  by  what  to  taepMmtt  WC  understand 
not  merely  that  which  pioaiotM  our  pNMnt  intSTMtt 
and  private  gratification,  bat  thfti  wbich  ii  most  con- 
ducive to  tbe  general  happiness  of  ourselves  and  others, 
'  >for  time  and  for  eternity,  we  may  certainly  consider 

*  <Un  kind  of  expediency  as  a  test  of  the  virtue  of  hu- 

>  MMi  eotione,  unless  it  can  be  proved  tbat  God  has  given 
-  some  other  rule  incondstent  whb  these  principles.  Bat 

tliis  is  impossible;  thr  Author  of  our  naitire  :s  not  such 
an  unreasonable  lask-niaslcr,  as  to  command  ihc  per- 
formance of  duties  from  which  we  can  derive  neither 

*  profit  nor  pleasure.    His  precepts  are  sanctioned  not 

•  i  taly  by  the  paramount  authofily  by  which  they  are  en- 

joined, but  also  by  their  own  reasonableness ;  by  their 
adaptation  to  our  ctrctxmstances  ;  and  by  their  tendency 
to  promote  our  n n    happiness.    We  have  thus  every 

•  conceivable  inducement  lo  virtuous  conduct,  since  it  h 
:  >  found  to  be  not  only  confonMbto  to  the  wHl  of  heaven, 

and  to  the  lew  of  conscionoe  and  of  fouaii  but  slso 
perfectly  consistent  'wkh  tbo  best  initresis  of  man.  To- 
'"soppose  !'i  1  ^  Int  is  expedient,  in  tbe  extended  sense 
■  in  which  ^  ^  l  iu.c  understood  the  term,  can  by  any  pos- 
sibility be  wron^,  would  be  to  subvert  at  once  all  our 
«*>^esa  of  tbe  moral  .govenuneot  of  God,  whicb  can  be 
)«-'»ttnderstood  only  by  the  peredved  tMMlmey  of  ibe  platM 
"t  of  Providence  to  promote  some  good  and  beneficent 
end.    We  may  surely,  then,  judge  of  the  moral  cbarac- 
<  Mr  of  kmttm  acilns  by  tiKir  tmiimif  to  praoMle  tbe 


IjCil  luiercsls  of  man,  aiiu  %vc  ii...v  iind  the  origin  of 
moral  approbation,  by  applying  to  the  actions  di  men  the 
same  criteria  by  wbiob  we  judge  of  the  wisdom  and  good- 
ness of  Ood» 

It  cannot  be  denied,  that  the  doctrine  of  exfiedienaj 
may  be  grossly  abused  ;  it  is  the  abuse  of  it  that  gives 
rise  10  all  the  aberrations  of  human  conduct;  for,  when- 
ever any  man  deviatea  from  the  straight  path  of  recli- 
tude»  be  proposes  to  hinnolf  some  present  or  ultimate 
tdvantagei  but  bis  views  uru  United  to  selfish  and 
temporal  grstificodons ;  end  he  forgets  tbedaucs  which 
he  owes  to  society,  and  lo  himself  as  the  heir  of  iininorta! 
Iiopes.  But  the  doctrine  is  not  answerable  for  these 
abubcs  and  perversions  of  it  ;  these  must  be  ciiai  jjed  lo 
tbe  accotint  of  the  headlong  passions  of  men,  which, 
for  tbe  sake  of  •  little  present  gratification,  make  them 
overlook  their  duty  as  rational,  social,  and  immortal 
beings.  Nor  can  it  be  denied  that  we  are  exposed  to 
numberless  temptations,  which  induce  us  ij  i  kc  very 
stiorc-sighted  views  of  expodieaqr*  Bod  to  consuli  our 
own  comfort  at  the  citpeiMe  of  the  geMiet  good ;  bat 
roBieo  snd  ooneeienoo  are  pvcn  us  le  eotntMt  tbeie 
temptatione,  and  to  raise  us  sbove  narrow  and  eontracted 
feelings,  to  the  rank  and  dignity  of  moral  beinp;5.  So 
powerfully  do  these  principles  operate,  and  so  distinctly 
do  they  proclaim  that  man  is  formed  to  take  an  interest 
in  the  common  welbre  of  bis  species,  that  there  is  no- 
thing of  wbieb  he  is  so  mucb  aabemed  as  to  be  convicted 
of  seiGshneseewl  WMt  of  foeUiHf  for  tbe  disiraiaee  of 
others. 

It  is  observed  by  Dr.  Smith,  that  the  tor.s  of  a  finger 
will  canae  infinitely  more  uneasiness  to  an  individual, 
than  to  hear  of  the  Jets  ef  the  whole  empire  of  China ; 
yet,  he  obaerfei»  thit  ae  man  would  hesitate  to  make 
sudi  a  sacrifice  to  seve  so  many  milOons  firoro  destrne- 
tian.  The  observation  holds  true  with  regard  to  culti- 
vated man,  whose  mind  has  been  trained  to  observe 
the  various  dependencies  in  human  society,  and  to  sec  the 
principle  of  philanthropy,  generated  at  first  in  tbe  nari:pw 
fomily  circle,  gradually  diguing  itsalf  tbroegb  the  whole 
fomily  of  mankind. 

Friend,  parent,  neighbour,  first  it  will  embrace, 
Hia  oouatiy  nse^  aid  eeat  aD  tMOMe  mse. 

Bui  an  uninformed  sav3y;c  who  lias  not  learned  lo  read 
the  will  of  Heaven,  is  the  ordinations  of  Providence,  and 
to  perceive  that  hie  own  happiness  will  be  promoted  by 
expanded  feelings,  would  not  give  one  joint  of  one  finger 
to  save  half  ihe  world  from  ruin;  and  this,  surely,  is  as 
clear  a  proof  as  can  be  desired,  that  philaiuliro|jhy  is  not 
tbe  result  of  any  particular  moral  sense  or  natural  feel- 
ing, but  the  consequence  of  enlightened  reasoRi  of  ini<> 
proved  principle,  aiMl<rf  matured  wisdom. 

Thui^  from  limited  views  of  expediency,  very  great 
errors  may  arise;  for  a  man  is  extremely  apt  tocoi  itlr  ; 
every  thing  as  iiiexpedicut,  which  Uiwaru  hi&  view^j  ur 
obstructs  his  favourite  pursuits.  To  ,this  contracted 
prieciple  may  be  ascribed  all  the  ravings  of  party  spi. 
rit,  snd  tbe  aggravated  colouring  in  which  every  partisan 
rcprcsctits  liib  '1  ]) puiicnts.  These  are  exhibitions  of  hu- 
maii  cimuicUi  ,  wiiich  sound  wisdom  will  icacli  us  rather 
to  pity  than  condemn  ;  for  we  can  easily  perceive  that  no 
man  can  have  any  great  liking  for  qualities  which  eclipse 
his  own  fame,  or  prevent  his  own  advancement.  Wbeo 
placed  beyond  the  possibility  of  interfering  with  our  in. 
teresis,  we  can  praise  and  admire  tbem ;  when  death 
remom  the  grBunds  of  enotalioii^  we  ceo  abed  a  tear 
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over  tlie  ashes  of  a  nnl,  whonii  when  Imnpi  we  feared 

aiul  tleu  sict!.  £xiinclut  ama&Uur  idem.  TlttJUgh  this 
is  i»ol  exacUy  what  it  should  be,  and  though  it  presents 
not  a  very  ilultering  view  of  human  natute,  yet  it  must 
•JiDost  necessarily  take  place  in  a  complicated  state  of 
cocietjt  where  so  many  are  contending  for  the  tame 
prise,  and  eagferlf  desiring  the  same  enjoyment.  In 
such  a  state,  one  man's  interest  must  often  stand  in  the 
WSJ  of  soother's,  and  the  prosperity  of  one  must  "ftcn 
be  at  the  expense  of  another's  comfort.  Hence  aiise 
envy,  jealousy,  and  detraction,  qualities  extremely  odious^ 
but  natursUjr  spiinging  out  of  limited  views  of  expedi* 
ency  and  interest,  and  not  easily  corrected,  vre  fear,  by 
considera'.icris  merely  moral  ;  for,  thoui^h  icaiosi  iii.>y 
easily  show  tlitir  impropriety,  it  cannot  so  lasily  su'jscrt 
their  influence  in  the  liuman  lieart.  Bui  Li  it  l>e  re- 
membered that  the  evident  design  of  the  Supreme  Law. 
gir«r  is,  lo  promote  the  general  good  of  the  human  spe- 
cies  ;  aod  that  when  this  object  is  accompllshedi  indivi- 
vidoals  are  not  to  Consider  their  partial  inconveniences 
as  aiiy  exception  to  the  divine  goodness.  If  they  suffer 
in  one  respect,  they  may  be  improved  in  another;  the 
loss  of  worldly  wealth  may  be  the  acquisition  of  substan* 
tial  wisdom :  and  the  trials  lo  which  they  are  expose<i 
may  be  the  means  of  caltiDg  forth  tbrir  mental  energiesi 
gnil  of  exl.ihiting  a  display  of  virtues  and  •ndoWIMOta  to 
nKli<jr>>f.e  and  iiiiprovc  the  world. 

Let  it  tlien  be  kept  in  view,  that  man  is  accountable 
for  his  actions  at  a  higher  tribunal  than  that  which  is 
constittited  either  by  conscience  or  public  opinloot  (and 
withont  this  Gonaideraiion  there  can  be  no  moral  respon- 
sibility,) let  this  be  Itept  in  view,  and  tliere  will  be  nttle 
danger  of  abusing  the  doctrine  of  ex])C.dicncy,  or  of  mak- 
ing it  subbcrvicnt  to  low  and  sclfiiih  gruiitications.  Every 
individual  will  then  consider  himself  as  bound  to  pro< 
mote  that  general  happiness  which  ho  sees  so  carefully 
consulted  and  provided  for  by  the  Parent  of  the  Universe ; 
even  though,  in  doing  so,  he  should  be  compelled  to 
forego  some  private  advantage  of  his  own.  But  it  is 
not  generally  necessity  to  make  such  a  s.tcril'iee;  for 
public  prosperity  cannot  possibly  arise  out  ot  general 
individual  misfortunes ;  and  those  measures  which  are 
best  for  the  whole,  will  generally  be  found  best  for  every 
individual  of  which  the  aggregate  of  society  is  composed. 

The  same  chisrvations  hold  true  witb  regard  to  the 
general  intercourse  of  nations  with  eachoUicr.  Justice, 
in  the  long  run,  will  always  be  found  to  be  their  best 
policy;  though  the  violation  of  this  principle  may  often 

fTomiae  many  great  and  decided  temporary  advantages, 
t  is  not  Ion^>  since  y>  e  heard  it  proclaimed,  in  the  face 
of  the  whole  world,  that  it  was  expedient  for  the  safety 
of  the  French  cnipiic  that  Spain  sliould  be  annexed  to 
its  already  overgrown  possessions.  The  same  argu* 
naent  has  always  been  employed,  wherever  a  powerful 
nation  wished  to  invade  the  rights  of  its  feebler  neigh- 
bours; and  in  ail  cases  the  general  result  has  been  the 
same  ;  either  an  enthusiastic  spirit  of  resistance  has  been 
produced,  winch  defeated  the  design  of  the  aggressors; 
or  p.i!>hive  acquicseaace  l>egets  in  them  a  supineness  and 
effeminscy»  which  aoon  render  them  fit  and  easy  objecia 
of  vengeance. 

WlitR  this  merited  rclribuilon  occurs,  i(  is  very  ge- 
nerally reckoned  an  inlerpobilion  of  Providence  to  punish 
the  guilty.  We  conceive  this  opinion  to  be  erroneous. 
Mo  Siterposition  is  necessary  in  such  cases  j  they  fall 
wider  llie  general  lawa  of  an  overruling  Providence ;  and 
by  Um  «pefati0D  of  nattunl  principles  and  fe«lingi|  tUttf 


bring  their  otra  corrective  along  w!ili  then.  We  tee, 

no  doubt,  the  hand  of  Providence,  whenever  the  fnolhh 
reap  th«  fruits  of  their  folly  ;  or  when  the  presu rn ijtu - 
ous  fall  by  their  own  priJe>  or  the  profligate  by  tlicj- 
own  excesses.  But  there  is  nothing  unusual  he  re,  ui 
deserve  the  tiame  of  an  Interposition ;  all  these  m^ui  - 
ces  arc  embraced  by  the  ordinary  principles  which 
regulate  the  dispensatiotis  of  Providence,  and  wbWi 
liave  fixed,  with  unerring  certainly,  the  consequences 
of  human  conduct.  Were  it  possible  to  preserve  mo- 
deration, when  in  possession  of  absolute  power;  or  pru- 
dence', when  srowned  with  continued  success  i  or  eo* 
ergy,  when  wsllowing  in  luxury ;  or  abstliwncei  wlien 
ii'.rc-.tr,)ined  by  principle  ;  in  such  circumstances,  it 
iM,;lit  be  ncctisjr>  lor  the  Svipremc  Ruler  to  depart 
froiM  the  iivn.il  priricii)Ies  of  his  government,  and  lo  in- 
terpose in  an  extraordinary  manner  to  punish  the  guilty, 
or  (o  break  the  rod  of  the  oppressor.  Bat  the  case  M 
amply  provided  for  by  the  ordinary  arrangemeote  of 
Providence ;  and  the  circumstances  which  we  have  stated 
nevt  i  fail  to  [ivotluce  such  consequences  as  tend  to  bring 
mankind  back  to  the  sound  principles  established  by  the 
law  of  God,  and  illMtrated  in  his  moral  govenmciit  of 
the  world. 

We  trust,  then,  {htt  it  v  ill  appear,  from  what  has  been 
said,  that  whatever  1^1,1,  and  just,  and  proper,  is  also 
most  exptdit  nt,  both  for  individuals  and  (or  nations  ;  for 
the  ways  of  Providence,  which  evidently  sanctiuo  these 
principles,  never  can  be  supposed  to  direct  mankind  lo  a 
eottracof  conduct  which  will  be  ultimately  anpro&ttble. 
This  proposition,  indeed,  will  be  assented  to  by  the  moat 
scrupulous  moralists ;  and  yet  is  it  not  perfectly  con- 
vertible, and  may  we  not  say,  with  equal  propriety,  that 
whatever  is  ultimately  and  essentially  expedient  for  men, 
must  be  right,  and  agreeable  to  the  will  of  Heaven  i 
Would  it  not  Involve  a  monstrous  absurdity  to  say,  •'(Ms 

is,  in  every  retftect,  most  expedient  for  you,  but  "u  is 
wrong,  you  must  avoid  it?"  For  what  can  influence  the 
condiK  t  of  any  human  being,  but  a  rcirard  to  lii*  bC  it  in- 
terests I  It  IS  true,  indeed,  that  what  is  expedient  for 
one  particular  purpose,  may  be  wrong;  but  this  is  only 
because  it  is  inexpedient  upon  the  whole.  This  was  the 
case  with  the  plan  of  Themistoeles  for  bomtng  the  com- 
bined fleets  of  Greece,  that  the  Athenians  might  be  un- 
disputed inattlcrs  of  ihc  sea.  He  had  slated  publicly 
that  he  had  devised  a  measure  of  the  utmost  conse- 
quence for  increasing  the  power  of  AthenSi  but  that  it 
coald  not  1>e  divulged  without  ilefeatfog  (be  execution 
of  it.  Aristides  was  ordered  to  communicate  with  him ; 
on  bearing  the  scheme,  he  instantly  repaired  to  the  as- 
sembly of  the  people;  and  witiiout  informing  ihcm  what 
the  measure  was,  declared,  that  nothing  could  more  cf- 
fectoally  promote  the  superiority  of  the  Athenians,  but 
that  nothing  could  be  more  Wf/wtf.  The  feelings  of  the 
people,  un  this  occasion,  acted  with  instinctive  prompti« 
tude  ;  atid,  relying  on  ilie  opinion  of  one  vrbose  name 
was  identified  with  that  of  justice,  they  ordered  the  mea- 
sure to  be  rejected  without  farther  examination.  Had 
thejr  acted  differently,  this  illustrious  Athenian  cotiid 
easily  have  shown  them,  that  motual  good  faith  w«s  ea* 
sential  to  the  peace  and  the  intercourse  of  nations  ;  and 
that,  without  this,  they  must  be  perpetually  engaged  ki 
wars  of  exierminaiian  against  each  ether. 

After  all,  however,  we  are  more  anxious  to  resciw 
(lie  doctrine  of  cj^M*n*cy  Aon  tlie  andeacrTedoMoqfay 
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to  Vhkb  St  been  exposed,  than  to  found  on  it  our 
system  of  moralt.  We  consider  u,  particularly  as  it  is 
explained  in  the  writings  of  Paley,  as  a  beautiful  illu&> 
traiion  of  the  wisdom  and  benevolence  of  the  divine  i^u- 
vemmenti  in  having  made  the  duty  of  man,  in  every 
respectt  consistent  with  his  best  interests.  But  we  con- 
cciffe  tbe  principle*  of  raorsU  to  rest  on  a  still  simpler 
btaiBi  and  to  be  pointed  out  by  circumstances  «nd  nets 
in  the  constitution  of  our  nature,  long^  before  wc  Iiavc 
any  idea  of  their  general  cx{)et!icLC)  or  unfitness.  It 
is  only  attcr  the  mind  is  ciiliglilcned  by  vjiicd  know- 
ledge, and  the  principles  impravcd  bjr  patient  culturei 
that  we  discover  our  real  in-.creatsi  end  discem  tbe  Wis- 
dom eiid  goodness  of  the  divine  government.  Till  we 
reaeb  this  point,  we  are  pretty  much  in  the  situation  of 
children  whose  humours  arc  crossed  by  a  paren.'s  au- 
thority, and  whose  views  of  expediency  are  very  differ- 
ent from  his.  They  find,  however,  at  last,  that  he  iin> 
derstood  tbeir  interesu  much  better  then  the*  did  theia- 
teiires,  and  tint  ol^edienee  was  both  their  interest  and 
their  duty.  There  can'-ot  lit-  a  doubt,  that  we  will  ul'.i- 
niaiely  make  the  same  diicovcry  with  regard  to  un.  iaw 
of  God  :  in  the  meantime,  it  is  our  duty  to  listen  to  the 
plain  intimations  by  which  his  law  is  enforced  j  in  the 
confidence,  that  in  the  end  we  will  find  Ihe  leatth  to  be 
both  profitable  and  expedient 

.  If,  then,  our  duty  as  moral  agents  be  perfectly  coinci- 
dent with  our  best  interests,  we  may  safely  assume  ex- 
pediency, in  the  enlarged  sense  in  which  wc  have  consi- 
dered it,  us  a  sure  criterion  viriue  :  for  it  is  impossible 
but  that  wlufi)  ii  atui>L  cQuducive  to  the  temporal  and 
eterral  interest'svOf  man*  nitwit  also  be  agreeable  (o  tbe 
%vill  of  God,  wtiii,  ill  all  the  :irrangcments  of  hU  provi- 
dcncc,  has  obviously  consulted  our  happiness. 

If  wc  admit  that  this  is  a  fair  criterion,  we  may  pcr- 
liaps  he  able  to  throw  lipi^fi^  Ijjjht  on  the  much  agitated 
<|Ucstion,  ''To  what  pciacipi^  in  our  n:iture  wc  are  to 
ascribe  the/pi^n^of  qionl  tU^pvobation."  For  the  ques- 
tion will  then  be  reduced  lo  this.  What  is  the  principle 
whic'i  ti,:utes  (js  to  decide  respecting  our  best  inicrcsfs  ? 
Aiu!  ihii  quos'liuii  will  be  answered  by  considering^  w  hut 
principle,  or  piinciples,  arc  employed  in  comparing;  dif- 
tierent  aaiu^s,  in.  anti>:ip.iting  consequences,  in  contrast- 
ing the  effects  of  difTei  cm  graiificatiooS)  and  in  taking 
into  view  tlM|  gepe^  yintprests  of  man,  as  a  social,  ra- 
tional and  accountable  beiotc-  I'Cst  should  err  in 
assignin)7  to  one  principle  what,  in  fact,  we  consider  to 
bo  the  results  of  several,  wc  say,  in  general,  that  these 
ffperatiuns  ara  to  be  ascribed  to  the  intellectual  part  of 
our  nature :  f^]^  jrit^, sS^  T^x  pr^qtend  to  be  ac<)uaiMlcd  with 
any  principle  biiLteaiop^  which  can  show  us  the  ohliga- 
li'M  i.j  any  law.    Where  visible  autJiority  is  iii;>.r- 

puNCvl,  Icar  uld  compel  obedience,  even  when  the  law 
iti  um  ta  .nhjljle  :  )  et  even  here  wc  cannot  exclude  the 
province  of  reason,  whipb  C9mpares  the  different  results 
of  obedience  and  disobedience,  and  compels  us  to  adopt 
the  course  most  likely  to  ensure  tbe  least  injury,  or  the 
hi>,'best  aatisfaciioo. 

Conscience  is  generally  supposed  lo  be  the  chief 
^gent  in  these  decisions  :  and  its  power  ii>  indeed  great ; 
it  acts  with  a. force  which  is  thought  inconsistent  with 
the  nature  of  a  secondary  or  bclitious  principle,  and  is 
appealed  to  as  a  sovereign  arbiter  in  all  discussions 
about  right  and  wronp;.  It  may  always  be  safely  trust- 
ed, when  enlightened  by  linowledgc  and  jjuided  Ly  rta- 
^^^on  :  but  w  ithout  their  assistance  it  is  a  dangerous,  and 
9C1C0  a  d^ttcUve  adrise%|  dearly  OTipcing  that  U  baf 


no  independent  jurisdiction,  and  is  possessed  of  no  in* 
fallible  certainty  of  decision.  It  is  merely  a  mental  ha- 
bit, arising  out  of  the  circumstances  of  our  nature,  and 

strengthened  by  the  most  powerful  associations, and  the 
most  interesting  recolkctiuus :  and  is  disciplined  by 
constant  use,  till  it  acts  with  a  rapidity  and  force  which 
makes  us  forget  every  thing  but  the  emotions  which 
overwhelm  us. 

Suppose  we  should  wish  to  ctiforcc  any  one  of  the 
moral  virtues,  we  cun  derive  aigumeius  both  fiom  the 
positive  command  of  the  Supr«mc  law-giver,  and  also 
nrommany  accessary  circumstances  whieh  recommend 
present  obedience,  independent  of  more  remote  views 
of  advantage.  Let  us  see,  for  example,  how  vre  would 
recommend  the  virtue  of  //affVncr,  from  consi<U: rations 
of  amoral  nature.  In  the  first  place,  we  feel  that  im- 
patimco  renders  us  unhappy  1  this  is  a  hint  from  our 
own  nature,  to  teach  us  to  repreaa  our  headlong  pas- 
sions, and  to  wait  padently  for  the  desired  consumma- 
tirir..  In  the  ne-;'  [-l  ire,  wc  sec  that  impatience  does 
not  promote,  but  iAUi>,t  retard,  the  accomplishnjcnl  of 
our  wisiies  :  here  reason  lends  its  suggestions  in  aid 
of  our  feelings,  to  strengthen  the  great  moral  lesson  of 
patient  endurance.  But  this  is  not  all  j  the  same  lesaon 
is  enforced  by  the  whole  order  of  nature,  and  we  are 
actually  trained  to  it  by  the  usual  economy  of  provi- 
dence. No  man  expects  to  reap  on  the  sanic  day  in 
whicii  he  itows;  no  maa  expects  all  the  time  to  be  an- 
nihilated which  lies  between  him  and  enjoyment :  he  is 
compelled  to  wait  i  and  he  cannot  but  see  that  it  is  best 
to  do  it  patiently.  We  perceive  that  a  certain  portion 
of  time,  and  a  certain  (|uanlity  of  labour,  are  necessary 
for  the  production  of  certain  cfTects,  and  that  cheerful 
application  is  the  best  antidote  against  the  irksomcness 
of  labour,  and  the  tedium  of  hope  deferred.  Wc  see 
also  that  time  is  necessary  for  the  evolution  of  tho 
plant,  and  for  ita  advancement  to  strength  and  beamy ; 
and  that  we  should  completely  blast  our  hopes,  did  wo 
not  patiently  wail  for  the  process  :uiJ  per'  ■  f  fructi- 
fication. How  beneficent,  then,  is  our  lai,. -g i v i-r,  who 
presents  so  many  inducements  lo  observe  the  precepts 
which  he  has  enjoined,  and  who  in  tact  makes  the  sys- 
tem of  nature,  and  the  arrangements  of  his  providence, 
monitors  to  point  tbe  way  to  happiness  and  duty.  By 
what  arguments  do  we  enforce  temperance  ?  Does  any 
moral  sense  tell  us  how  much  we  should  eat  and  drink  ? 
No:  but  a  rule  no  less  certain  is  given  us  by  Ihe  au- 
thor of  our  nature :  for  we  feel  excess  to  be  hurtful  to 
our  health,  or  we  feel  that  it  impairs  our  foculties,  and 
gives  undue  strength  to  our  psssions ;  or  we  perceive 
that  it  will  ruin  our  fortune,  and  tl-.ns  ultimately  destroy 
all  our  means  of  enjoyment.  Any  one  of  ilicsc  reasons 
is  siiliicicm  to  enforce  tempt  ram  e,  and  to  show  us  that 
it  is  a  virtue  sanctioned  by  the  wisdom  of  the  Supreme 
LaW'giver.  Nor  are  we  without  arguments  for  this  vir- 
tue draw  n  from  the  constiiution  of  nature  t  fortheeartb 
produces  enough  for  the  temperate  subsistence  of  its 
present  inhabitants;  but  were  wc  tu  double  the  con- 
sumption, one  half  must  be  starved,  or  the  whole  be  in- 
adequately fed> 

All  that  wa  are  anxious  to  establiih  at  present  is, 
that  we  are  trained,  to  a  certain  extent,  in  the  practice 
of  morals  by  tbe  very  conslilulion  of  our  nnttirc,  and 
tlial  of  the  exiernul  wotkl,  before  reason  sh.ows  the  ex- 
pediency of  a  moral  rule  ;  and  that  a  foundation  is  laid 
fior  the.  ideas  of  moral  approbation  or  disapprobation,  in 
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the  simple  feelings  of  lilsing  or  aversion,  wliich  have 
been  produced  in  our  minds  by  confortnity  or  noncon- 
fimnitf  to  the  laws  imposed  on  us  by  the  «.llthor  of  our 
nature;  whidi  lawt,  ia  the  iir»i  instraeei  we  blindly 
obey,  or  heedlessly  viotite,  till  experience  extendi  our 
knuvvlc  dge,  and  shows  the  immoveable  basis  on  wbicb 
Gud  has  established  the  pi-aciicc  of  virtue. 

We  are  far  from  wishing  to  fritter  down  the  moral 
feelings,  and  reduce  them  to  mere  operations  of  ioteU 
leck :  we  «re  ankious,  on  the  contrary,  to  preserve  en* 

tire  lb c  cnthlisias'ic  iovc  of  tlu-  fiUlrfinun  rl  /I'.nretum  ; 
Wc  wish  Lo  sec  it  so  firmly  csiatjliblu-d  in  ilie  ticarl,  Uiai 
it  may  act  m  i'.li  intuitive  r|uickiKss,  and  insliiitti^c  ac- 
curacy :  and  God  has  taken  care  iha.t  it  sl.all  do  so,  un- 
less voluntarily  and  obstinately  rc5i^tcd  :  for  wc  arc 
tTMoed  to  it  every  day  ;  and  the  mind  is  as  little  sensi- 
ble of  anyeffbrt  in  distinguishing  between  the  ordinary 
principles  of  right  and  wrong,  as  whoa  it  distinguishes 
by  the  car  the  notes  of  a  well  known  ttine.  Thus  Aa- 
bir  acts  as  the  auxiliary  of  reason,  and  supplies  the 
place  of  those  instinctive  principles  which  some  coiko 
tend  for  as  necessary  to  produce  the  Idea  of  moral  ap- 
probation. This  habit  is  neither  the  result  of  reason 
nor  of  accident;  it  arises  out  of  tiic  constitution  of  our 
nature,  and  the  circumstances  in  which  wc  are  placed  : 
and  the  office  of  reason  is,  to  ascertain  wbetbei'  it  has 
been  legitimately  formed,  or  has  grown  out  of  miscoo- 
cepUons  of  the  human  mind,  and  erroneous  views  of 
the  nature  of  things.  Did  not  our  passions  exercise  an 
undue  influence,  and  distort,  as  it  were,  tlie  arrange- 
ments of  providence,  our  habits  would  all  be  regular, 
and  would  be  formed  according  to  the  law  of  nature, 
which  is  the  law  of  God.  But  since  there  ar»  to  many 
things  to  mislead  as, reason  must  exercise  an  impartial 
scrutiny,  and  endeavour  to  distinguish  between  those 
associations  which  are  natural  and  those  which  are  spu- 
rious;  and  between  those  habits  which  are  accidental, 
and  those  which  arc  founded  on  the  immutable  order  of 
things. 

To  favour  the  opinion  that  a  moral  sense  Is  necessary 
to  give  the  idea  of  moral  approbation,  it  has  been  al- 
leged that  the  reasoning  faculties  cannot  give  us  any 
idea  either  of  the  beautiful  or  of  the  good.*  To  be 
sure,  reassn  docs  not  produce  the  idea  «  the  sublime 
or  beautiftii,  but  it  enaUea  us  to  amlyie  tbe  principles 
on  which  It  depends :  and,  In  the  same  manner,  good- 
ncss  and  moral  beauty  are  not  the  creatures  of  our  rea- 
son :  it  only  recognises  them  as  established  by  the  law 
of  heaven,  as  agreeable  to  the  nature  and  circumstances 
of  man,  and  as  founded  on  habits  which  these  circum- 
stances necessarily  prodtice. 

But  the  fancy  of  some  moralists  is,  that  r^;-!  rsason 
has  shown  a  measure  to  be  consistent  with  tat  ^;cneral 
good,  and  to  harmonize  with  the  general  system,  a  par- 
ticular sense  is  fortber  required  to  give  the  perception 
of  moral  beauty.  This  Is  similsr  to  the  %vhim  which 
we  have  endeavoured  to  explode  from  intellectual  phi- 
losophy ;  (See  Cokckptiow  and  Lootc,)  viz.  that  after 
ilie  reason,  or  whate\  cr  power  it  may  be  called,  has  col- 
lected ihc  parts  of  an  idea,  or  conception,  into  one 
whole,  yet  still  a  distinct  faculty  is  required  to  act  as 
gentleman  usher,  and  introduce  this  stranger  to  the 
presence  of  the  mind.  We  have  shown  that  certaiu 
objects  presented  to  the  senses*  are  found  at  once  to 
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be  agreeable  or  disagreeable.  Two  well  proportioned 
pillars  please  the  eye— two  distorted  or  irregular  ones 
oSTcnd  it — harmonious  sounds  are  agreeable  to  the  «nr» 
discortaot  ones  are  displeasing.  But  it  often  l»a|^p«ia 
that  the  objects  of  perception  arc  presented  to  vs  in 
such  a  complicated  form,  that  we  cv.n,  at  first,  discover 
nciuicr  beuuty,  nor  regularity,  nor  harmony:  by  a  pro- 
cess of  reasoning,  and  patient  investigation,  however, 
we  discover  at  last  beautiful  arrangement,  and  mutual 
subserviency,  and  adaptation  of  pacts.  The  mind  Is 
then  enabled  to  take  in  the  whole  at  one  glance,  in 
consecjucncc  of  the  connection  which  reason  lias  estab- 
lished uniuug  the  parts;  and  can  pronounce  on  the 
beauty  or  deformity  of  the  tout  emcmble  with  as  mudt 
readiness  as  en  simple  proporUon>  wtaeo  presentad  tv 
the  eye. 

The  same  thing,  we  betieve, takes  place  m  our  jadr- 

mcnts  rcspr  t  il  c  he  merit  or  demerit  of  actions.  VV  c 
cannot  but  perceive,  for  instance,  that  cruelty  is  wrong  i 
we  dislike  it  when  practised  on  ourselves,  on  our  chil- 
dren, on  our  relations,  or  our  friends  t  and,  with  tbeee 
feelings,  it  never  can  be  an  object  erf  moral  approbatioM 
In  any  circumstances;  for  v.  t-  Enm  ncr]i;ire  a  general 
atislract  dislike  of  any  quality  iii.4L  ii  Hv.alarly  offen- 
sive to  us.  In  consequence  of  this,  our  judgments  are 
often  intected  by  prejudices  wbicb  have  arisen  out  of 
our  own  particular  circumstances,  and  which  give  an 
undue  bias  to  our  opinions  on  general  questions  in  mo> 
rals.  This,  however,  is  only  the  abuse  of  that  princi* 
pic  whicii  leads  us  to  decide,  with  almost  intuitive 
rcadincits,  on  the  merit  or  demerit  of  actions  ;  and 
which  has  its  fountaioik  in  the  liking  or  aversion 
wbicb  we  (eel,  when  we  ourselves  are  the  objects  of 
these  actions.  But  perhaps  the  character  of  actioos  Is 
not,  at  first  sight,  very  apparent;  we  have,  perhaps, 
complicated  motives  to  examine,  and  a  variety  oi  cir- 
cumstances to  consider,  before  we  cati  form  a  jus;  esti- 
mate of  the  action  subjected  to  investigation.  We  dis- 
cover at  last,  however,  we  ahall  suppose,  that  craeltir 
or  injustice  lie  at  the  root  of  the  wliole,  and  tbateveT]^ 
part  may  be  resolved  into  these  principles :  in  these 
circumstances,  our  earliest  and  most  powerful  associa- 
tions lead  us  to  pronounce  a  decided  disapprobation  of 
those  qualities  which  we  have  been  trained  to  dislikei 
which  we  hate  when  exercised  towards  ourselveSf  end 
which  we  soon  learn  to  hate  widi  abstracted  unmixed 
dislike,  in  whatever  circumstances  they  may  appear. 

Is  not  this  the  origin  of  that  sympathy  which  forms 
such  a  remarkable  feature  in  luunan  conduct,  and 
whose  influence  on  our  moral  perceptions  Dr.  Smith 
has  so  beautifully  Bhtsttated  ?  Taking  sympathy  in 
its  most  ordinary  sense,  as  a  feeling  extended  towards 
those  who  endure  suflering,  it  obviously  arises  out  of 
our  own  private  feclini^s.  Suppose  the  suffering  to 
arise  from  cruelly  or  injuslit  e,  is  not  our  sympathy  for 
the  sufferer  excited,  primarily,  by  our  antipathy  to  the 
oifence  by  which  he  auffera  I  I'.^c*  if  ingenerated 
abhorrence  of  the  crime,  and  this  elicits  our  affeetioas 
and  exertions  in  behalf  of  the  sufferer.  We  believe  this 
to  be  the  real  orij;in  of  our  sympathy,  in  the  sense  in 
which  wc  have  at  present  understood  the  word  ;  and 
we  think  it  would  not  be  difficult  to  show  that  it  has  a 
cognate  origin,  in  whatever  acceptation  the  word  caa 
be  used.  It  is  no^  tbeny  ss  Mr.  Stewart  sUeges,  ■ 

bet.  vdL  I. 
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ptinn\f^*  Kipertdded  to  cur  moral  constitution,  as  an 
•uxUiftfjr  to  acDM  of  dttljr }  sjoUMUiy  is  a  aamc  in- 
v«nted  to  de«»ft«  tiMtpKTticilkrcllect  which  th«  senac 
of  our  own  injuries  or  sufFerings  produces  on  our  feel- 
ings, when  wc  contemplate  the  injuries  or  sufferings  of 
others;  in  which  case  our  hatred  of  the  injury  makes 
US  espouse  the  cause  of  the  suflercr,  and  teaches  us  to 
4M)opt  bint  as  our  ally  in  repelling  the  evils  which  be- 
aet  humaaity'  We  are  periectljr  sure  of  hia  coneur- 
leocct  and  rejoice  to  have  found  a  peraon  animated  bf 
our  own  views  aod  fbeUngai  and  bouM  to  tw  bjr  a  power- 
ful coiDmon  tie. 

•  Wo  are  aware  that  sympathy  is  generally  cenaidered 

as  a  mysterious  orlgii;j.l  power,  which  instinctively 
prompts  the  heart  to  iccl  lor  the  miserable.  Tliis  no- 
tion is  disprovetl  by  the  fact,  that  those  who  suffer 
leasti  have  alway*  the  least  sympathy ;  and  were  there 
any  wholly  exempted  from  suflbniiiiptwe  have  reason  to 
conclude  that  they  would  be  monster*  of  inhumanity  } 
unless  they  were  trained  to  a  kind  ofartificitt  beneYO- 
;<■■  <  (  ,  and  thus  taught  to  relieve  sufTcrings,  which  they 
neither  can  sympathize  with,  nor  comprehend.  They, 
on  the  other  hand,  who  have  suffered  most,  have  always 
noMt  teodenaa*  of  he«rt»  aod  feel  the  mostaoxioua  de- 
'  eira  to  fetteve  the  efBicted. 

Ilaud  ignira  mali  miserii  wccurrcre  diuo. 

We  hold,  theot  that  M  those  things  which  are  monlly 
wrong,  are  either  oRedtivc  to  our  feelings,  or  injuiriotts 
to  our  interests.  This  is  a  safeguard  to  our  virtue,  pro- 
vided by  the  wisdom  of  Heaven ;  and  the  very  dislike  of 
cruelty  or  injustice,  is  tantamount  to  moral  disapproba- 
tioo  t  for  though,  in  many  cases,  there  may  be  dislike)  ^ 
without  moral  disapprobation,  yet  thb  is  only  wheumo- ' 
ra!  ;i5^f  nt-  arc  not  concerned.  A  voluntary  offence  must 
alwayb  be  viewed  with  marked  disapprobation,  as  being 
an  offence  against  the  comfort  and  security  of  human 
nature,  and  against  the  general  laws  which  God  has  «p- 
pf^ted  to  regulate  our  feelings. 

It  ia  Bometimea,  indeed,  extremely  difl^ult  to  con> 
^nee  men  that  certain  apeeiet  of  moral  otI!  are  hurtftit 
to  their  interests  ;  because  perverted  feelinrrs  rountcrsct 
the  influence  of  conscience  and  reason,  aim  keep  UiC 
mind  in  a  state  of  tortunii suspense  between  inclina- 
tion and  duty*  These  arc  moral  IdoLtt  which  prevent 
the  mind  flrom  recognising  the  obligatiooa  of  Ttrtuc,in 
the  same  manner  as  the  Mola  iributthc.  prefent  it 
from  discerning  the  obvious  conclusions  of  right  reS' 
son.  But  let  the  passions  be  lulled  asleep,  and  let  the 
injurious  tendency  of  any  practice  to  which  we  are  ad* 
dieted,  be  then  demonstrated,  and  it  will  instantly  be 
liewcd  with  moral  diiapprobetion,  or  rather  with  com* 
punction,  because  we  nel  that  It  is  a  voluntary  injury 
which  wc  h  u  e  inflicted  on  ourselves ;  and  sclf-con- 
dcmnalion  aggravates  the  unpleasant  feelings  which  al- 
ways accompany  moral  disapprobaUon.  There  arc 
fewer  ol>staclea  to  the  exercise  of  a  sound  judgment  in 
esUmaUng  the  conduct  of  others  :  we  disapprove,  with 
instinctive  readiness,  of  what  is  vicious,  and  commend, 
with  equal  promptitude,  what  is  salutary  and  useful ; 
not  from  any  selfish  views  of  benefit  or  injury,  but  be- 
cause we  have  actually  acquired  an  abstract  love  or  dis- 
like of  certain  qualities  which  have  affected  us;  and 
that  not  accidently,  hut  by  the  conatitetiofi  of  our  !»> 
ture,  and  the  arrangenents  of  Providence. 

But  perhaps  it  may  be  tboueht  that  greater  unifor- 
Voi^XUf.  PaetIJ. 
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mity  in  morals  might  be  expected,  if  the  principles 
which  lie  at  the  foundation  of  them  arc  thus  general, 
aod  fixe4  Immutably  in  tbe  constitution  of  things.  In 
anawer  to  thii,  we  may  obaerve,  that  though  there  are 
numberiess  circumstaaceB  whfcb  diversify  the  aspect 
of  moral  conduct,  yet  we  are  acquainted  with  no  ii:.-.t;in- 
ccs  in  which  tl;e  ordinary  principles  of  morals  arc  rc-  - 
versed.  We  know  of  no  nation  in  which  a  mother  docs 
not  love  her  own  child,  or  in  which  a  son  does  not,  in 
tome  way  or  other,  honour  his  parent.  V\'e  hear  in- 
deed of  some  tribes  in  which  it  is  customary  for  chil- 
dren to  put  their  aged  parents  to  death.  Supposuig 
the  fact  to  be  fully  ascertained,  it  would  not  miliiaio 
against  our  assumption  oi^lial  duty  mil  general  law  of 
our  nature.  We  may  easily  conceive  ibat  this  ttOnatU-  . 
ral  practiGe  arise*  from  a  mistaken  sense  of  ditty,  aod 
that  the  son  reckona  it  an  act  of  piety  to  terminate  or 
prevent  the  sufferings  of  his  aged  parent.— We  are  told 
that,  in  Sparta,  theft  was  reckoned  a  virtue  :  No  such 
thing  ;  but  dexterity  and  adroitness  were  reckoned  use-  . 
ful  qualifications,  as  being  akin  to  the  stratagems  of  war, 
to  which  the  whole  policy  of  the  state  was  made  eub- 
servient.  Theft  was  punished  there,  as  it  is  in  every 
other  place,  where  a  distinction  of  property  exists  ;  but 
he  who  stole,  not  from  necessity  or  inclit\ation,  but  to 
sharpen  his  powers  of  stratagem  and  cunning,  was  com- 
mended,'aa  these  qualities  were  deemed  Qseful  to  the 
sute.i'^In  many  noUonst  the  sexual  interceone  is  ex- 
tremely tooie ;  yet  we  know  of  none  in  which  the  prin- 
ciple of  appropriation  does  not  obtain,  and  in  which  the 
relations  ol  husband  and  wife  arc  not  recognized. 

If  we  consider  the  worship  of  God  as  a  moral  duty, 
in  which  light  it  is  undoubtedly  to  be  viewed,  we  shall 
see  the  most  immense  diversity  of  absurd  rites,  and 
ninTT^frr^us  objects  of  superstition  ;  yet,  amid  all  these 
abcriaiions  of  the  human  understanding,  the  leading 
principle  of  religious  worship  li  recognised,  and  the 
duty  of  man  to  adore  a  suprcntc  power  is  ackoowledg- 
9iJ^n  short,  amid  all  the  diversity  of  human  conduct, 
we  can  alwajra  trace  some  iesdhig  connecting  principle, 
thoogli  mftnitely  varied,  according  to  tbe  circumstances 
of  society,  in  regard  to  knowledge,  education,  and  re- 
uncinent.  In  some  instances  this  principle  is  faintly 
developed,  in  others  grossly  perverted  ;  but  in  all  ex- 
hibiting features  of  affinity,  which  COTipel  us  to  recog* 
nise  its  common  origin,  end  to  see  that  it  has  an  iromu* 
table  foundation  in  the  arrangements  of  Heaven. 

The  history  of  the  various  nations  which  have  flou- 
rished on  the  face  of  the  earth,  is  chiefly  interesting  from 
observing  the  development  of  the  same  moral  principle, 
from  the  first  simple  elements  on  Which  It  U  faundedf 
till  it  is  carried  to  the  highest  improvemcBt  and  most 
extensive  application  of  which  it  is  su*ceptib!&  W« 
arc  often  struck  with  the  singularity  of  mfinners  and 
customs  which  we  observe  in  different  states,  but  our 
wonder  vanishes  on  being  made  acquainted  with  their 
circumstances,  prejudices,  and  habits.  That  which  at 
first  sight  appeared  singular  or  anomalous,  is  discovert 
to  be  natural,  in  the  imperfect'  state  of  improvement 
which  they  have  reached.  It  resembles  the  feelings  of 
a  child,  which,  though  springing  out  of  iiuman  nature," 
and  laying  the  foimdation  of  the  attainments  of  m^- 
hood,  yet  appear  rLinuved  at  an  infillte dllttne^  Cnnu 
.  the  disciplined  feelings  of  roaturer  years.  Thus  we  see 
certain  important  principles  very  imperfectly  exempli- 
fied in  particular  states  of  society :  vhey  arc  struggling 
with  prejudices  which  tend  to  repress  them,  and  emerg- 
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iDg  from  the  midst  of  drcmmtancet  which  for  a  wMle 
weaken  tlwir  inAuence.   They  are,  however, 

dated  to  the  taste  of  the  nation  at  t!ir  tin-.c  ;  vwA  a  pre- 
malurc  reformer  would  in  ail  pi  obabiiity  rivd  the  chains 
of  prejudice,  or  ensure  hii  owii  destruction;  whilst  lie 
«bo  watcbci  the  tide  of  public  feeling,  and  aeisea  the 
proper  moment  for  innovating  on  public  opinion,  «tll 
cany  the  whole  nation  along  with  him  in  a  triumphant 
career  of  improvement,  and  will  lay  the  foundation  of 
princi|j!es  and  Icclini^s  which  will  never  ccaao  lO  OpO* 
rate  till  the  nation  shall  cease  to  exist. 

We  are  often  aaloniahed  to  see  how  slowly  and  re- 
iBCtanttj  aome  of  tlia  most  obvioua  principles  of  politi- 
cal morals  are  recognised.  The  Lacedemonians  pat  to 
death  the  prisoners  whom  they  took  at  j^^^os  Potamos, 
though  they  were  6ghting  the  battles  of  their  country. 
Indeed  the  most  refined  of  the  ancient  nations  generally 
acted  on  the  most  contracted  principles  of  political  ex- 
pediency ;  and  we  more  ft«quently  meat  with  inttaneea 
of  generosity  in  the  f-3*  »  nf  a  successful  despot,  than  in 
that  of  a  free  and  high-nundcd  people.  How  long  was 
it  before  the  principles  of  civil  liberty  were  understood, 
and  how  imperfectly  are  they  still  understood,  over  the 
greater  part  of  the  world.  Yet  nothing  can  be  more 
ebviotii  that  the  foundation  on  which  they  rest.  It  is 
evidently  this,  that  no  man  has  a  right  to  restrain  the 
freedom  ol  another,  so  long  as  he  does  not  use  it  in  a 
way  injui  iou:>  to  the  public  interest.  Yet  this  principle 
is  counteracted  by  the  love  of  power  which  every  man 
feels,  or  by  the  adramage  which  he  majr  derive  from 
supporting  a  silGceasfal  nsnrpstion.  In  eonsequenee  of 
these  conflicting  principlti,  thete  is  a  constant  struj^tijle 
between  the  love  of  freedoni  on  the  one  hand,  and  the 
love  of  power  and  the  set  vility  ol  ifitcrest,  on  the  oiner  ; 
and  even  when  freedom  prcvaiisi  it  cannot  temper  ita 
own  triumphsi  but,  by  runnmg  into  lieaotiousncss,  sub- 
Terta  its  own  rights,  and  often  produces  a  prejudice  in 
the  mind  again&i  its  fairest  claims. 

Rut  wnilsi  we  ccnlcm plate  the  gradual  and  imperfect 
evolution  of  the  moral  principle  in  various  states  of 
aoeietfi  we  see  at  the  same  time  the  beauty  of  God's 
.moral  government,  which  aoaltea  the  same  principle 
which  cooaolidatcs  the  rudest  states  cement  the  most 
poli«>hed  and  the  most  powerful ;  expanding;  with  their 
growing  wants  and  their  advancing  knowlcd|je,  till  at 
last  it  gives  birth  to  feelings,  of  which  the  ruder  mind 
could  form  no  conception.  Such  a  view  is  surely  well 
oalcolsted  to  produce  liberality  and  mutual  forbearance. 
We  mi^ht  almo»i  as  well  find  fault  with  a  man  for 
being  born  blind,  as  with  an  illiterate  savage  fur  nut 
feeling  the  finer  iiiDral  sc r.sibilitics  of  oui  future.  The 
faculty  IS  nut  yet  developed,  because  iiu  excUetiieni  has 
been  applied  toil;  and  the  individual  thus  circumstanc- 
ed is  like  a  child  who  has  an  car  for  muaic,  but,  from 
tiant  of  experience  and  training,  cannot  as  yet  distin- 
guish  one  tutiu  fimn  another.  And  the  same  estimate 
which  we  apply  tu  ihu  mural  »latc  of  nations,  we  ought 
likewise  to  apply  in  judging  of  the  characters  of  indi- 
vidualt.  How  oiten  do  we  see  iocoogruities  which  we 
lament,  and  which  yet  do  not,  on  a  Mr  estimate,  amount 

to  moral  dcSinrjui ucics  I  They  :'ri  c  ra'hcr  from  some 
oblicpiiiy  of  the  undcrstaadtiig,  wia<..)i  aas  been  di-tturb- 
ed  b)  Kivctcratc  i>rejudicc,  or  fettered  by  invmciljle  ig- 
norance :  and  we  ought  to  regard  persons  thus  unhap- 
pity  situated,  with  the  same  indulgence  as  we  view  na- 
tions a  century  or  two  behind  our  own,  in  point  of  ge- 
neral improfement.   In  fact,  every  individtialj  in  bis 


momi  pn^rcn,  has  to  go  through  all  the  stages  wlueb 
have  conducted  nations,  during  the  lapse  of  many  centu* 

riesi,  to  their  highest  pitch  ol  moral  and  political  in»- 
provement.  \\'e  sec  Itint,  fui'  instance,  at  one  iirue 
lingiiished  by  the  prejudices  which  characterized  the 
tenth  century.  We  see  him  struggling,  with  di&c|^j, 
through  the  mists  of  ignorance,  till  at  last  aome  evem, 
similiar  to  the  revival  of  letters,  or  the  art  of  printing, 
or  the  Ucformstion  in  religion,  agitates  bis  mind,  roiucs 
his  faculties,  ai  d  r/isesbia  belioge  to  the  highest  tOM 
of  moral  refinement. 

Uiiiierto  our  attention  has  been  directed  almost  eoleiy 
to  those  great  general  principles  which  God  has  estab- 
lished in  the  coniii  u  1  )  of  our  nature,  or  the  arrange, 
menis  of  his  piovidence,  to  direct  us  iu  litat  course  of 
duty  which  is  moat  consistent  with  iiis  will,  and  witii 
our  own  happiness}  and  we  have  endeavoured  to  ahov 
that  we  are  evidently  directed,  and  to  a  certain  enteat 
forced  into  the  path  wlsich  \vc  cuijri  r  to  follow,  in  ful- 
filling the  will  of  H4.ji.Li1,  anil  (j. OiCuuiiijg  our  own 
happiness.  Our  object  has  been  to  show  that  the  prin- 
ciples of  morals,  so  far  Irom  being  accidental  or  conven- 
tional, are  fixed  and  immutable  ;  varying  uccaaiooallf 
to  far  as  the  exhibition  of  outward  actions  is  concerned, 
but  permanent  in  their  nature  and  character.  Our  in- 
stincts, our  appetites,  our  bodily  powers,  our  iiunial 
faculties,  together  with  the  wnuie  conftiiintion  of  na- 
ture, point  to  the  same  goal,  and  conspiit:  to  prodoce 
the  seme  importam  results.  Experience  and  observa- 
tion confirm  these  obvious  intimations,  by  showing  a» 
that  ivhat '.^e  Gut^/it  to  t/o,  is  alway.-i  ni  1-,!  t  oiisistcnt  with 
our  hap]>iiie>>s  and  interest,  and  tlia;  wliencvcr  we  vio- 
late the  invariable  onlcr  prescribed  and  confirmed  by 
so  many  sanctions,  the  traosgrcsstoii  never  fails  to  bm^ 
its  own  punishment  along  with  it,  and  to  remind  na  of 
the  eternal  law  by  which  our  moral  actions  and  fectinga 
should  be  regulated,  and  shall  one  day  be  judged. 

Hut  whilst  our  duty  is  thus  enforced  by  so  mnny 
considcraliuns,  it  must  at  the  same  time  be  remcnnber- 
ed  that  alt  oar  feelings  have  a  tendency  to  exeeaa;  that 
every  paasion  aeeks  its  immediate  and  dveet  pnUSca* 
tion ;  whilst  such  indulgence  is  in  general  utterly  sub- 
versive both  of  hap[)iness  and  moral  order.    Hence  the 
unceasing  cuutlict  between  our  passions  and  our  reason, 
in  which  the  latter  is  so  often  worsted ;  and  hence  all 
those  moral  evils  which  desolate  the  world,  which  in> 
traduce  guilt  into  the  conscience,  and  misery  into  the 
abodes  of  men.    To  obviate  these  jncnnvcnienccs,  is 
the  object  both  of  moral  studies,  and  religious  iuatruc- 
ti  1  ,  hough  these  fic<ivienily  prove  ineffectual  to  cor- 
rect the  inveterate  habus  arising  out  of  vicious  indul- 
gence.   There  is,  however,  no  natural  imponsibiKty  of 
doing  so.   Any  vicious  habit  may  be  corrected,  if  rr^i:}- 
tives  sufficiently  powerful  are  suggested.    I.et  a  inait 
be  convinced  of  the  odiousness  and  criminality  ot  vice; 
let  him  be  persuaded  that  its  evil  consequences  do  not 
terminate  in  the  present  life,  but  shall  be  oontinund  in 
the  world  to  come ;  and  show  him  at  the  same  Uiae  a 
practicable  method  of  escapiiig  these  evils,  voA  at  is  im- 
possible to  doubt  that  he  will  readily  embrace  it.  Men 
continue  the  slaves  of  sin.  only  because  they  do  not  sec 
its  enormity,  or  because  they  reckon  their  emancipatton 
hopeless.    We  conceive  that  moral  reasoning  may  be 
highly  useful  in  enlightening  the  mind  with  retard  to 
the  first  of  these  errors.    It  is  more  peculiarly  the  busi- 
ness of  reli]{ion  to  remore  the  second;  and  aiihougii  it 
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does  not  tkW  within  the  province  of  this  article  to  dwell 
]»anicul»rly  on  the  sanctions  of  religioni  yet,  as  we  think 
Ikat  they  are  moat  powerfully  enforced  by  the  judicious 
•)»pticatian  of  moral  reasoning,  w«  ahiU  be  iiappjr  if  our 
^•cutatieM  «ui  hi  any  degree  be  ude  MibHrikBt  to 
tbii  iMporiHit  end. 

After  the  general  view  which  has  been  given,  we  pro- 
ceed t»«oiwidcr  more  panicelariy  tbe  Tarioua  prieeipka 
which  impel  the  mind  lo  eclkoi  er  which  iDfloenee  Itt 

c!cterniinations  ;  and  in  this  investigation  we  shall  neces- 
sarily b«  called  to  attend  to  the  moral  eatimate  of  ihc  ac- 
tieiN  winch  mull  firon  theie  prinoiplei, 

We  have  seen,  that  ihoui^h  an  ioTaxliUe  rule  is  point- 
ed out  by  the  constitution  of  our  nature)  and  the  ar- 
rangements of  providence,  yet  there  ia  no  principle  in 
our  nature  whicti  (!irccts  us  to  the  invariable  observance 
of  this  rule.  It  there  were  such  a  piiuciple  which  in- 
clined us  irresisitbiy  to  the  performance  of  duty,  we 
shoold  cease  to  be  moral  ageatti  and  accoimtable  bein^ 
The  very  Idea  of  a  moral  actko  implies  that  there  is  a 
choice  between  motives,  and  the  greater  the  struggle, 
the  more  glorious  is  the  victoi^  when  good  principles 
prevail.  There  is  even  among  the  lower  animals  a  sort 
of  balancing  of  motives,  arising  from  experience  and 
odocatMO.  A  lion,  fur  example,  has  always  a  disposi- 
tion to  eat  e  mn  wheo  he  ie  bua|p7  s  in  situations,  how- 
ever, where  he  has  an  oppertemiy  of  being  acquainted 
with  the  power  and  resources  of  man,  he  rather  wishes 
to  avoid  him  ;  and  we  have  iieard  oi  a  single  Moor  put- 
ting a  lion  to  Oight  with  a  stick.  The  natural  propen- 
sities of  tbe  animal  arct  in  ibis  io8tanee>  reprMsed  by 
fear;  and  he,  no  donbti  reohons  the  risk  mere  then  snf* 
ficicnt  to  counterbalance  the  expected  advantajjc.  A 
dog  has  a  natural  propensity  to  worry  a  cat;  but  a  few 
whippings  will  restrain  him,  and  teach  him  to  live  with 
the  animal,  for  which  be  seems  to  have  a  natural  antipa- 
thft  on  amicable  terms.  But  this  species  of  discipline 
does  not,  in  tbe  smslkst  degree,  appnieeh  to  moral 
coUnre.  Punishment  is  essonated  with  the  aetion,  and 
tliis  inctuces  a  fear  of  commiuinr  i' ■  ^vc  ha^t  no 
grourcis  whatever  lo  suppose,  thiu  vne  aiiiiH^il  i^u  see 
any  thing  like  niui  &l  impropriety  in  the  action  ;  or  tiiat 
that  there  is  any  thing  resembling  conscience  to  restrain 
him. 

We  grant  that  there  is  just  as  little  moral  worth  in 
human  conduct,  when  it  is  disciplined  solely  by  fcari 
or  any  other  principle  distinct  from  the  perception  unci 
love  of  virtue.  Ho  action  proceeding  from  any  other 
source  can  ever  be  the  object  of  moral  approbation ; 
and  this  forces  at  again  to  refer  to  Ibe  will  of  God  as 
the  great  standard  of  moral  action,  and  to  the  idtea  of 
our  uccotintablcness  to  him,  a«i  the  grand  saitction  by 
which  moral  obliganoti  is  enlorccd  ;  lor  we  hoKi  it  to 
be  utterly  impossible  to  perceive  the  beauty  and  obli- 
gation of  virtue,  without  perceiving  that  the  B^ing  who 
has  estoblisbed  this  fidr  order  ef  things  is  entitled  to  our 
obedience,  and  that  we  must  be  accountable  (o  him  ler 
our  actions. 

Of  the  simple  principles  wliich  impel  tlic  mind  to  ac- 
tion, the  first  which  demands  our  tUenlioti  is  in»tinet ; 
-which  directs  to  certain  sctieu,  anteeedeotiy  to  all  ex- 
perience, snd,  proboMy,  in  most  cases,  without  any 

knowledge  of  the  end  to  be  produced.  The  tti  m  is,  in 
general,  not  used  with  sufhcient  precisioD.   It  is  ollen 


confounded  with  ournatural  appctitesand  desires.  We 
would  ui!>unguisli  ihcm  in  litis  way,  that  the  appetites 
are  certain  feelings  of  want}  whilst  intilnct  is  the  ptin* 
ciple  which  direct*  to  the  means  of  their  gFaiification. 
Thus  hunger  and  thirst  in  a  childi  are  not  instincts ; 
but  suction  and  deglutition  are.  This  distinction,  hcv- 
ever,  is  seU!oin  rigorously  attended  to.  Nothing  can 
beniote  unphilosophical  than  the  theory  which  supposes 
tlie  human  mind  to  be  merely  a  bundle  of  instincts ; 
end  4bkh  endeavour*  to  account  for  the  superiority  of 
man,  by  assigning  him  a  particular  instinct  adapted  to 
all  the  emergencies  of  iiis  circumstances.  In  ibis  no- 
tion, there  IS  a  complete  ccinfusion  both  ot  language  and 
ideas;  lor  if  we  consider  instinct  as  tiie  principle  which, 
prior  to  experience,  dfaecta  wiih  invariable  certainty  tu 
the  gratificaiioa  of  our  wants,  it  ia  evident  that  man  is 
of  ail  other  creatures  the  leaat  indebted  to  this  |miiei> 
p!c  for  the  comforts  which  Im  eojoyai  aodfor  tbefeclingB 
which  exalt  his  nature. 

In  order  to  understand  this  subject  more  thoroughly, 
let  us  consider  the  operation  of  pure  instinct  in  the  caae 
of  the  lower  animals,  who  are  guided  by  it  to  all  the 
ends  for  which  Providence  ha?  t'c  iiM  cvl  tlirm.  With 
them,  instinct  is  all  in  all.  They  aic  dutf.cd  instinc- 
tively to  the  food  which  is  most  proper  lor  them;  they 
construct  their  nests  or  their  habitations  without  tbe 
aid  of  a  teacher}  and  no  one  ever  thinks  of  deviating 
from  the  faoeni  fimn  adopted  bf  the  species.  The 
;-oung  are  aeon  as  accoinplMhed  a*  their  perenta;  and 
the  only  acquisition  which  Ihey  gain  by  experience,  is 
some  knowledge  of  the  enemies  whom  they  have  most 
reason  to  dread.  This  they  have  not  by  instinct ;  for 
we  see  tbe  young  birds,  after  tb^  are  fairly  fledged, 
and  capable  of  flyhig,  yet  allowing  themselves  to  be  ap* 
proached  by  boys,  whom,  however,  they  scon  learn  to 
consider  as  their  greatest  enemies.  In  some  of  the 
South  Sea  islands,  winch  have  been  seldom  visited,  the 
larger  species  of /iAoc4S,a»  well  as  several  kinds  of  aqua- 
tic birds,  are  perfectly  fearless;  experience  will  soon 
teach  tbem  to  lay  aside  their  coofidcnee  in  man.  This 
msy  seem  to  make  some  approach  to  human  reason; 
but  it  is  merely  an  exertion  ot  n.emory  which  they  pos- 
sess in  a  considerable  deforce ;  and  without  which  they 
could  neither  avoii  (  ..r  Tcrsio  which  (hey  are  ex- 
posed, nor  be  susceptible  of  that  degree  of  education 
w-hich  renders  them  subservknt  to  the  nse  of  man. 
Their  acquirements,  however,  seem  to  be  entirely  ac- 
cidental, and  to  depend  solely  on  the  simplest  modifica 
tion  of  memory ;  a  faculty  necessary  for  their  existence  ; 
lor  ii  is  by  this  that  the  mother  must  know  her  young  ;  it 
is  by  this  that  the  beasts  of  the  forest  know  their  ac- 
.oustomed  lair ;  and  it  is  by  this  that  they  learn  to  know 
the  places  most  faroorable  for  prey,  and  the  seasons 
bk-st  adap-crl  for  its  capture.  A  wild  bca-'  itfc^mpting 
to  lord  a  iiU-am  where  he  has  been  carried  down,  and 
his  lite  endangered,  will  not  try  it  at  the  same  place 
again.  In  these  instances,  the  lower  animals  are  guid- 
ed by  inemory,  and  not  by  instinct)  and  memory  to  this 
extent  is  absolutely  necessary  for  the  preservation  of 
their  existence.  To  the  same  source  we  must  ascribe 
all  the  attainments  of  the  elephant,  in  so  far  as  they  arc 
not  itistinctive,  and  all  the  tricks  which  the  more  saga- 
cious animaie  learo  in  coosequenoe  of  a  specie*  of  edu- 
cation. 

We  believe  this  to  be  the  only  encroachment  which 

the  tower  animals  ever  have  made,  or  ever  can  make, 
on  the  province  of  biimao  reason.   The  comparison  of 
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two  ideas  io  iho  tnemorf,  and  the  perceptkm  of  tbeir 
reUtioOi  cooaiUute  xh«  fintliok  in  •  process  of  rcMoo- 
iog}  bat  even  tin*  simpletl  of  all  hitelloctual  operational 

the  brutes  sc!(tom,  or  perhaps  never  employ.  Whilst 
the  inrallibilit)'  of  ihcir  insliiiciF,  and  ihe  lihcraliiy  of 
heaven  leave  them  tiothing  to  dc&irc,  they  cut  off  the  pus- 
sibiliij  of  ulterior  improvement.  They  have  no  need  to 
labour  for  clothing  ;  it  is  abamlMitly  supplied  by  ntltiret 
thetf  Mm  nttf  neither  do  they  reofi,  nor  gttker  into  bamo; 
botaute  their  hewenly  father feedeth  them  ;  thejr  seek  no 
defensivt;  armour  ;  ihcy  labiicatc  no  olTcnsivc  weapons, 
because  nature  has  amply  supplied  ihcm  with  both. 
They  have  no  need  even  to  tax  their  memory,  aa  to  the 
food  moat  conveoieni  for  them ;  for  beret  instinct  is  tlieir 
guide,  sod  tells  them  «t  ooee  whet  is  moat  proper  and 

most  aj^rrrriHIr 

For  wliii  pui  jKJse,  then,  should  the  inferior  kmaials  be 
possessed  of  reasoning  powers  ?  They  never  could  be 
called  to  exercise  them  i  for  they  gain  their  object  with 
eertsioty  witfaout  them )  man  himaelf  would  not  exercise 
luB  reasoo»  were  he  not  stimulated  by  hia  wsotSi  end 
destitute  of  any  instinct  which  might  guide  him  with  in> 
fallible  ccriaiiiiy  to  the  attainment  of  bis  wishes.  The 
nature  of  man  isi  possessed  of  indefinite  capabilitiesi  from 
the  very  circumstance  of  his  not  haviiq; defildte  iostiDCts 
adapted  to  every  itemsad  of  his  desires.  IncaoseqacDGC 
of  this  defoet,  be  is  Ibroed  to  recollect,  to  compeftt,  and 
arrange;  and  this  extfrcise  compels  him  to  distern  the 
beautiful  order  and  wise  disposition  of  the  visible  crea- 
tion i  and  llius  to  rcco^;nisc  an  eternal  source  of  excel- 
lence, and  an  Almighty  Beings  to  whom  he  owes  alle« 
glance,  andtovhMiih«percdiTeeb«iirastbes«ooanuble 
fu  bis  aeiiooa. 

Bat  a  brute  is  incapable  of  any  rescsrefaes ;  inoftem  eO' 
pia  fecit.  Why  should  he  compare,  abstract,  or  gene* 
ralizc  \  Man  does  so  only  from  necessity  i  in  the  case 
uf  the  brute,  this  necessity  does  not  exist ;  for  instinct 
directs  him  at  once  to  the  object  beat  suited  to  gratify 
hU  desires ;  snd  beyond  tbia  he  esnoot  fbnn  a  ooocep* 
lion  or  a  \Tish. 

A  few  iiisiances  hiivc  htcn  adduced  of  variable  in- 
stinct, with  a  view  to  prove  that  human  reason  vi  no- 
thing else  but  in&iitict  capable  of  indefinite  varialiont. 
It  has  been  said,  and  we  are  not  able  to  coDtradiet 
tliat  CMtaia  birds  wbieb  build  tbeir  tnsts  among  tbe 
brinehcfl  of  trees  lo  ordinary  circumstances,  are  aecas« 
tomcd  so  far  to  vary  their  plan,  as  to  form  pensile  nests, 
hanging  (rum  the  briincbcs,  in  countries  infested  by 
monkies.  But  we  have  the  strongest  reason  to  suspect 
a  variety  of  species  in  this  instance.  It  is  certaioy  hoir- 
ever,  that  a  monkey  exhibits  eooaiderable  variety  of  ac- 
tion ;  and  when  he  cannot  crack  a  nut  with  his  teeth, 
lie  takes  a  stone  to  assist  him.  We  have  also  heard 
that  a  crow  has  btcn  known  to  take  a  sheli-fish  up  into 
the  air,  and  drop  it  among  rocks,  io  order  to  obtain 
the  meat  within.  These  instances*  la  so  ftr  «s  th^  are 
well  autliemicated,  evidently  advance  a  step  beyond  the 
precincts  of  instinct.  In  the  ease  of  the  monkey,  how* 
ever,  it  may  have  proceeded  from  imitation,  for  a  mon- 
key is  the  most  tmiialive  of  animals ;  and  if  he  had 
ever  seen  ■  human  being  have  recourse  to  such  an 
expedient,  it  would  be  rouUlv  imitated.  Besides,  the 
bsiids  of  a  monkey  sre  such  important  organs,  and  so 
constantly  employed,  that  such  a  discovery  as  cracking 
a  nut  by  mechanical  means,  must  have  occurred  ;  and 
if  it  occurred  once,  it  would  be  remembered.  In 

case  of  the  croW|  also,  it  might  aatunUiy  happen^  tiwt 


ik»  would  accidentally  drop  a  ahell,  and  descending  !• 
recover  it,  abe  might  find  it  brokeoi  and  tbe  meat  ok^ 
eessible;  aiMl  we  see  no  rnion  to  doubt  tint  tbe  «iip»> 

riment  mi^^ht  be  rcpcatc  I  on  ilic  53mc  principle  as  an 
animal  will  repair  a  sccoiiil  ijnic  j  ihe  (jljct-  which  has 
yielded  him  the  most  a^jree.d  it  II  d.  We  can  see  little 
more  semblance  of  reasoning;  in  tiic  case  of  tbe  crow, 
tbu  there  would  be  in  that  of  a  horse,  who,  having 
Strayed  accidentally  into  a  field  aflTordiog  comfonabte 
pasture,  shoulii  repair  to  it  again  next  day,  and  sbouM 
seek  out  the  very  yap  through  I'.iii'  h  he  hadac-  ic<  ri- 
ally  gained  itdmission.  There  i:>  nothing  io  all  this  but 
a  simple  exercise  of  memory,  without  which  animals 
couid  not  exist  or  be  reodeicd  subservient  to  the  use  of 
nan.  Had  they  no  power  of  locomotion,  so  as  never  to 
be  put  in  the  way  of  danger,  or  did  every  place  afford  sulf- 
bibtencc,  and  other  ^raufications,  with  equal  facility,  in 
lii.j.  case,  even  memory  would  n  i  In  necessary;  and 
being  unnecessary,  it  would  hot  be  itnpartcd,  fur  nature 
bcstnws  no  superlluoua  gifts ;  but  needing  it,  a»  they  ob- 
vioualy  do,  for  their  preservation  and  tbeir  comfort,  it  ie 
Hiountifully  conferred ;  and  being  mndifled  by  tb«  At 
ferent  habits  of  :i:Ti  r  r  rit  animalS)  itoshlinlsmai^  MUig^ 
lar  aud  aurprisinij;  phenomena. 

This  much,  then,  we  allow  to  the  lower  animals ;  and 
we  cannot  but  be  filled  with  astonishment,  when  we  see 
them  uikcooseieusly  aeoomplishing  works  which  reason 
can  scarcely  comprehend,  and  which  require  the  acutcst 
researches  of  man  to  discern  the  important  purposes  in- 
dicated by  their  structures  antl  un  .r  plans.  Wc  are 
forced  to  subscribe  to  the  maxim,  Detu  c*f  drtuarmm 
antmot  in  so  far,  at  least,  as  to  perctdvo  that  the  wisdom 
and  goodtteas  of  the  Almighty  Parent  sre  most  dialiaclly 
displayed  in  tlie  nnconaoioita  inaiineiive  opersUons  dC 
the  lower  CNatnres. 

Instinct  goes  a  very  riwrt  way  in  regulating  huoBMB 
conduct  I  it  is  useful  to  man,  ehieOy  as  regulating  tbe 
Ainetions  neeesaary  to  vitslity ;  but  in  so  far  as  hie  con- 

duct  is  Ruidcd  by  itisiiii-:'.  he  is  a  necessary,  aitd  not  a 
moral  aj^t-nt.  To  make  man  accountable,  it  ia  neeesaa- 
ry that  j^ot 111  m  l  I  Ml  \hould  be  set  before  him,  and  tli&t 
he  should  have  the  liberty  of  choosing  betwceo  them. 
The  choice  ie  often  dlflicalt}  beesuse  incliaation  dntvs 
one  way,  and  reason  and  conscience  another}  WMI  OWr 
strongest  feelings  are  frequently  opposed  to  the  nsoet 
obvious  calculations  of  |)rudctice  and  duty.  Moral  vlr> 
tue  consists  in  a  m»na  prtfeiring  the  latter;  for  U  ii 
then  that  he  gains  a  victory  over  himself,  and  reusis 
tbe  propensities  that  would  lead  him  astray.  Tbe  lnw<- 
er  aninius  are  altogether  incapable  of  fbrming  such 
conclusions,  or  of  hcin>>  irifluenced  by  such  motive*. 
The  prospect  of  immediate  punishment  may  teach  tliem 
to  repress  certain  propensities ;  but  they  cannot  j>er» 
ceive  tliis  lo  be  right.  On  the  contrary,  there  can  t>e 
no  doubt  that  they  grumble  at  the  necessity  which  cont- 
pela  them.  But  tbe  human  mind  recognises  a  law 
whose  excellence  it  acknowledges;  and  the  humaB 
heart  never  feels  such  genuine  satisfaction  as  when  tt 
sacrifices  an  evil  propensity  at  the  shrine  of  virtue  and 
of  wiadom. 

Instinct  directs  the  lower  animals  not  only  to  the 
proper  objects  of  gratification,  but  to  the  proper  mm- 

sure  and  degree  of  enjoyment  It  pci  H  tn  i  no  such 
decided  functions  in  the  economy  Jiuui.n»  life  ;  for 
even  when  we  know  the  objects  of  gratification,  we  arc 

tioier  ccoBtaot  teraptaUoM  te  ii|d«igc  ia  exc^jisy  fttM^ 
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deureeor  of  mjofnmt ;  tmi  bj  fMt  mcM*  we  nerer 
bil  10  bring  taimtf  an  oiinclvet  and  otben.  From  Ible 
■eurce  proceed  ell  the  moral  evils  which  deffvrm  human 

nauire,  and  overwhelm  the  world  with  misery  and 
Cfiincs.  And  yet  ii  is  the  presence  nnd  pressure  of 
these  evils  that  afford  an  opportunity  uf  exercising  the 
tttoii  exalted  virtues,  and  or  advancing  the  morel  dignity 
of  man.  It  is  from  our  beiog  made  capable  of  knowing 
|{ood  and  evilf  that  we  leant  lo  aopfeciaie  virtue }  that 
we  recognise  an  eternal  source  of  excellence ;  that  we 
see  the  extent  of  moml  obli^'aiion,  and  perceive  that  the 
destinies  of  our  nature  point  to  something  more  exalted 
(ban  the  gratificatioa*  of  aeneetOT  the  enjoymenu  «f  the 
present  world, 

Man  could  not  be  a  moral  agent,  if  he  could  not  do 
wrong :  his  obedience  in  that  case  would  not  be  more 
valuable  than  that  which  proceeds  from  the  instinctive 
inipuUis  ot  the  lower  animals.  In  his  slate  of  absolute 
innocencci  when  there  was  nothing  to  seducCi  when  the 
passions  were  in  absolute  subjection,  and  the  will  had 
Xto  diapoeition  to  stray  |  with  ail  these  advantagesi  be 
oould  not  have  been  a  moral  agent,  if  he  had  not  had 
an  opportunity  of  doing  wrong.  Acr  ir  'ii.j^iy,  v-c  kam 
from  the  short  but  interesting  accouul  ol  tltc  ois^inal 
blaic  of  man  given  in  the  sucred  Scriptures,  (an  account 
which  appears  to  be  perfectly  consistent  with  the  souud- 
«st  philu^ophical  opinions.)  that  such  an  opportunity 
was  afforded  him.  An  arbitrttry  command  was  im- 
posed ;  a  moral  restraint,  in  a  state  of  perfect  Innocence, 
would  have  been  absurd  and  unintelligible  ;  but  he  could 
easily  understand  the  impropriety  of  violating  a  po&iiivc 
command,  which  he  felt  he  bad  the  power  to  observe  or 
to  disobey.  Yet  stiU  we  may  have  some  difficulty  in 
perceiving  how  he  should  have  had  an  inclination.  In  his 
slate  of  innocence,  to  break  thrntiph  such  a  slight  re- 
straint. An  evil  agent  js  iliertluic  introduced,  who 
auggesls  temptations  and  inuuccmci.  b  to  sin  ;  and  he 
appears  to  be  no  superfluous  personage  in  this  fatal 
drama;   for  though  man  could  have  no  excuse  for 

Iielding^  yet  be  appears  a  fitter  object  of  mercy,  HOce 
e  WIS  seduced  by  the  artful  Insmuations  of  another. 
We  do  not  know  how  far  wp  zvr.  onlilted  lo  lament  this 
oalastrophc.  Without  it  human  nature  would  not  have 
been  uhai  it  is:  and  as  it  is,  we  believe  it  displays  the 
wisdom  and  goodness  of  God  more  fully  than  would  have 
been  done,  had  man  never  gone  astray.  But  we  must 
repress  all  farther  speculations  on  this  subject :  if  they 
inay  be  indulged  at  ail,  they  fall  more  properly  under 
ftnother  depnrtBmt  of  this  woric 

It  is  ontv  during  the  first  SUge  human  of  life,  that 
th«  opoiutMNM  of  ioaiiocts  are  particniarij  observable 
io  man;  they  seem  afterwards  to  merge  so  completely 
in  reason  and  experience,  that  their  influence  is  little 
au>ticed.  Hunger,  tbirst|  and  the  sexual  appetite,  form 
anoilicr  important  class  of  active  principles;  they  are 
common  to  man  with  the  lower  creatures,  and  are  abso- 
lutely necessary  fur  the  preservaUon  and  coniinuaneo 
of  animal  life.  The  immediate  object  of  these  feelings 
is  bodily  gratification.  They  originate  in  the  body  ; 
'.hey  terminate  in  the  body;  and  are  attended  with  un- 
easiness till  the  means  of  gratification  are  procured. 
They  are  in  their  own  nawpe  pBrfectlf  indifierent  as  to 
.virtue  or  vice,  bat  they  are  productive  of  neat  import- 
ant moral  oooaeouenees,  from  the  pursuits  to  which  they 
<,timulate,  from  the  feelings  which  they  ii.  ph  i  ,  from  the 
i^DPwledge  wlucb  tbey  are  the  means  of  acquiringi  or 


from  the  temperance  and  self-deniil  which  they  aAtrd 
an  opportuniqr  of  exercising. 
There  is  a  remarkable  dlffereiKe  between  man  and 

the  tower  animals,  with  regard  to  the  nature  of  the  food 
on  which  they  subsist  The  various  tribes  of  animals 
have  eas  ;i  i  [  articular  species  of  foo;l  appropriated  to 
them.  This  is  so  very  observable,  that  it  afTords  grounds 
for  their  classification,  under  the  various  heads  of  Car- 
nivorousi  Frugivoroua,  tiraoivorous,  Insectivoiotts,  kc. 
fcci  But  man  is  Omnivorous?  he  eats  every  thing 

that  is  eatable.  Thi?  is  a,  firneficeot  provisinn  of  the 
Universal  Parent,  in  luvoui  ul  his  rational  uiFsptiiig; 
for  it  affords  them  an  opportunity  of  multiplying,  far 
beyond  any  animals  of  the  same  size,  who  depend  solely 
on  one  apeelea  of  food.  Man  lays  every  department  of 
nature  under  eontributioo ;  and  is  thus  enabled  to  pro- 
mote the  multiplication  and  comfort  of  his  species,  with- 
out trenching  m  ut  ilaliy,  if  at  all,  on  the  numbers  or 
enjoyments  of  the  lower  creatures.  There  is  indeed 
every  reason  to  believo,  Ihit  the  lower  animals,  under 
the  dominion  of  man,  an  more  nameroosMid  more  com* 
fbitable  than  tbey  could  Iwve  been,  bad  they  had  the 
world  wholly  to  themselvc? 

But  this  is  not  the  only  usivaniagc  arising  irom  the 
universal  voracity  of  man.  He  is  perhaps  not  directed 
instinctively  to  any  spcciea  of  food  but  his  mother's 
milki  beyond  this  all  is  the  result  of  labour  and  expe- 
riment. He  is  forced  to  obeerve  tho  qnalitiaa  of  the  dif> 
ferent  articles  of  food ;  he  tims  becomes  acquainted  with 
their  medicinal  properties,  and  with  their  comparative 
value  as  means  of  subaistence.  Those  kinds  which  he 
finds  most  serviceable,  he  cultivates  with  care :  this 
brings  him  acquainted  with  the  propcrtiea  of  the  soil, 
and  the  varloos  operathma  of  agriculture;  and  th«B| 
whilst  he  ser  ms  tn  be  solely  intent  on  satisfying  the  im- 
portunate callu  ot  lnjngcr,  he  is  insensibly  storing  his 
mind  wiili  v:,in<l  and  (.  xtunsive  knowledge. 

And  there  are  still  more  important  results  arising 
from  that  law  which  gives  tO  onn  fur  food,  every 
herb  bearing  seed,  and  eveir  tree  bearii^  fruit,  and 
every  moving  thing  ttet  liveth.**  B^g  compelled  to 
seek  what  stiiis  him  best,  when  once  he  has  discovered 
it  by  his  ingcimuy  or  by  his  lauuur,  he  concludes  with 
the  most  perfect  conviction  that  he  has  a  right  to  the 
fruits  of  bis  discovery.  Hence  the  distinctUm  of  proper- 
ty  I  a  diaUnetieo  wbieh  could  not  «dat  wore  no  MNwr 
necessary,  and  did  the  earth  produce  spontaneOOslj  auf> 
ficicnt  food  to  satisfy  the  appetite  of  hunger. 

Oh  the  distinction  of  property  depend  many  of  the  re- 
lative duties  of  life,  and  the  greater  part  of  the  political 
vlrtnea.  Indeed,  the  maxim  of  eimai  off  ue  ornhnfioe 
nimoat  all  tbe  duties  which  we  owe  to  society.  Thw 
our  very  wants  tend  to  promote  not  only  our  tntellee* 
tual  attainments,  but  to  advance  the  moral  dignity  of 
our  nature.  Does  any  one  sigh  for  the  return  of  the 
gulden  age,  when  the  earth  pruiduced  spontatteoualy  all 
Uutt  was  necessary  for  tbe  life  of  roan  \  Such  a  change 
would  be  in  the  highest  degree  pemieiooa,  unlese  the 
nature  of  man  were  altered  with  the  nature  of  things; 
and  vice  and  misery  banished  from  tbe  ftce  of  the  earth. 
The  jjrtjst  nt  state  of  "l/in^'fi  is  exactly  accommtn'j'.cd  to 
the  preaeni  circumstances  of  human  nature.  Our  very 
virtues  would  perish,  were  things  different  from  whtt 
they  are.  Were  men  rendered  independem  of  each  other, 
by  the  too  bountiful  provision  nature,  there  would  be 
no  room  for  the  tender  charities  of  sympathy,  bcoevo- 
JeQcCj  end  jnutuai  assittsoce.  In  tbcproswit  stated 
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Iiuman  nature,  it  is  necessary  for  our  improvement,  that 
vre  thould  *'  eat  our  bread  with  tJio  awnt  of  our  brow." 
The  appetite  of  thirst  also  gtvet  rise  to  aome  aingular 

rnnscqticnces,  which  have  a  very  considerable  effect  on 
our  moral  feelings.  Water  is  the  natural  beverage  to 
which  ins'inct  directs  every  aiiiinai,  when  deprived  of 
its  mother's  milk ;  and  thirst,  when  not  gratified,  be- 
comes the  most  excruciating^  toMBCOt.  AtlMn,  in  many 
sitiiationsi  could  not  readily  command  «  wpplf  from 
springs,  or  running  streams,  they  would  iwturaliy  look 
out  for  a  substitute :  this  tliey  would  find  in  the  juice 
of  fruits  and  succulent  lieibs.  In  attempiing  to  pre* 
serve  this  as  long  as  possible,  they  would  find  a  singular 
change  produced  by  fermentation  t  a  change  vbich  made 
the  liquor  keep  much  longeri  "whilst  it  communicated 
to  it  new  and  pleasant  qnnrnies.  A  field  is  'Hm?  opened 
up  f'ji  a  new  species  of  industry  and  ingetmiiy  ;  a;i-:!  I'so 
fg.-  tl.e  cxcrciie  uf  a  new  sCl  of  moral  qualrirs  lor 
these  newly  invented  liquors  intoxicate^  whilst  ihcy  ex- 
hilanle,  and  remove  mental  depression  at  tl»s  risk  of  in* 
temperate  cxcemes.  It  would  soooi  however^  lie  found* 
that  excessive  oteitement  cither  gave  birth  to  immoral 
practices,  which  cool  reason  condemned,  or  was  suc- 
ceeded by  a  corresponding  depresnon,  which  mure  than 
counterbalanced  the  preceding  elevation.  This  would 
tend  to  teach  moderation,  and  would  afford  another  op> 
portunily  of  learning  those  lessons  of  temperance  and 
self-denial,  which  are  alike  essentbl  to  virtue  and  to 
happiness. 

Tlie  sexual  appetite  gives  birth  to  many  important 
consequences,  moral,  physical  and  polidcaU  It  is  wisely 
ordered,  by  the  Avthor  of  our  nature,  that  this  facllng 
does  not  begin  to  operate  till  reason  ican,  in  some  mca« 
sure,  contrM  its  excesses,  and  till  man  Is  enabled,  by  his 
own  lafwur,  to  support  his  offspring.  Were  it  to  ope- 
rate sooner,  there  would  be  an  cxccs>s  ot  population, 
without  the  means  of  subsistence ;  and  the  mind  and 
body  would  be  alike  enervated,  and  unfitted  for  the  at' 
tainment  of  those  oaeiol  qualities  which  are'necessarf 
for  she  business  of  life.  In  man  this  appetite  gives  birth 
to  luve,  with  all  itb  tender  associations  and  endearments; 
a  pasiion  totally  unknown  to  the  hiwcr  animals,  in  its 
mure  refined  sense,  but  which,  in  the  human  species, 
stimulates  the  mind  lo  the  most  noble  exertions,  or  en- 
riches it  with  the  most  amiable  feeliogSi  or  soothes  it  by 
the  most  pleasing  hopes. 

This  appetite,  in  llie  lower  ^nimaU,  is  gross  and  eva- 
nescent, being  easily  !>iiiUateil  wuli  periodical  graiitica- 
tion«  In  man,  the  attachment  being  founded  on  mutual 
esteem,  and  valuable  menial  endowments,  and  the  stimu* 
luB  being  not  periodical  but  permsnent,  the  connexion 
between  iIjc  sexes  is,  iv,  i's  very  nature,  calculated  to  be 
la^tli)^  i  aiid  hence  a:  laca  the  permanent  connexion  ol 
marriage,  which,  in  alniost  every  cour.iry,  is  considcicd 
as  indissoluble,  except  by  the  death  of  one  ol  the  par- 
tics. 

But  besides  (his  there  is  another  reason,  founded  in 
the  very  constitution  of  human  nature,  why  the  marriage 
ecuaiact  should  be  iiulisHoluljle.  For  who  is  to  su[)port 
the  offspring,  during  their  long  immaturity,  it  tlic  cun- 
nection  between  the  parents  be  dissolved  ?  Promiscu- 
ous concubinage  would  soon  dissolve  all  the  charities  of 
life,  and  undermine  the  pillars  of  society.  But  marriage 
keeps  alive  the  parental  feeling,  by  keepint;  ti  e  diild  in 
the  presence  of  its  parents;  and  tlii;>  again  biiciii^iiiens 
the  attachment  bclAvccn  himband  and  wife,  by  placing 
before  tlicir  view  the  pledges  of  their  mutual  endear' 


ments.  In  the  case  of  the  lower  animals,  the  first  of 
the  offspring  is  always  independent  before  snotli^r  is 
producMt  in  the  case  of  roan  there  may  be  ■  donen  iic» 

pendent  children  at  once,  in  different  dcj^recs  of  help- 
lessness ;  for  additional  offspring  is  produced  bei'(!re  the 
fonnc:  IS  independent:  and  thus  a  succcs'iion  of  tics 
Strengthen  the  matrimonial  connection ;  and  a  thousand 
fwlings  are  generated  in  the  mean  time,  wUcll  bind  WMUI 
not  only  to  his  family,  but  to  bis  species. 

It  hss  been  supposed  by  some  that  there  is  a  conuro" 
gating  propensity  in  man,  as  amonf»  other  f;rcgaiious 
animals ;  and  that  he  is  driven  instinctively  to  desire  the 
society  of  his  species.  Others  again  suppose  him  to  be 
completely  anti'social,  and  that  be  is  induced  to  aceic  iIm 
fellowship  of  Ms  species,  merelf  as  the  means  of  do> 
fence  against  imimals  more  powerful  than  himself^— 
Whenever  wc  tind  two  opinions  on  the  stmt  subject 
diametrically  opposite  to  each  other,  wc  have  leaaun  to 
conclude  that  neither  of  them  is  exactly  trucj  or,  as 
least,  that  they  have  not  been  Stated  with  SUlSckoK  CX« 
planation  or  qualificatioost 

We  do  not  think  it  possible  to  prove  that  there  is  te 
n^an  a  priiiciple  similar  to  thst  which  oiierates  in  grcf^a- 
rious  animals,  in  making  them  desire  the  society  of  their 
species.  There  is,  indeed,  in  man  a  strong  social  pro- 
peoaitjTy  wliich  results  neceaaarily  from  the  oonstittition 
of  his  nsture,  but  is  not,  we  lielleve,  an  ohimnio  princi- 

filc.  Suppose  the  whole  human  r.ice  to  have  sprung 
rom  one  pair,  and  give  to  this  pair  a  more  than  ordinary 
degree  of  longevity  ;  and  you  see  at  onoe  a  complete 
system  of  society,  and  the  origin  of  civil  polity,  arising 
out  of  the  conjugal  connection,  consolidated  by  parental 
»nd  filial  tieS}  and  gradually  extending  iu  ramifications 
till  a  tribe  or  nation  is  oonstitutod,  acknowledging  a 
common  principle  of  associationi  and  tracing  its  origin 
to  the  same  head. 

In  this  view  of  the  subject  there  is  a  necessarf,  b«t 
not  an  instinctive  principle  of  associationi  and  socioiy 
will  be  found  to  be  held  together  by  rational,  yet  ao- 
a'  c  i  '-J  'c  •irs,  since  our  natures  arc  so  constituted,  and 
GUI  Lii cuiiLiCanccs  so  disposed,  that  wc  cannot  but  feel 
their  obli(;ation. 

The  opinion  which  supposes  men  to  have  associated 
merely  Iromthc  conviction  of  their  own  helplessness^  is 
still  more  untenable  than  that  which  aacribes  their  »sso> 
ciation  to  a  gregarious  instinct.  This  conviction  may  be 
a  very  good  additional  reason  lo  kee[)  them  toi^cthcr. 
but  it  never  was  the  principle  on  winch  any  society  was 
originally  formed.  Man  is  born  in  society,  and  tnoDOd 
to  the  love  of  society  by  numberless  powerful  neocii^ 
tionst  it  is  only  in  society  that  his  powers  can  be  eTolv> 
ed,and  his  faculties  called  into  exercise :  we  tnav  the-e- 
fore  conclude,  with  certainty,  that  this  is  tiie  aiu.c  tor 
which  he  wa>i  intended  by  the  author  of  his  natuic,  and 
tiiat  the  social  system  is  not  the  result  of  accident,  but 
of  infinite  goodness  and  unerring  wisdom. 

When  society  is  widely  extendedi  common  laws  and 
common  religious  principles  are  brotiifht  in  sId  of  the 
nauiirtl  hnnds  of  union,  whicli  are  apt  to  he  lo^l  si;.;lu  (;:" 
in  lltc  iiiiosl  ut  complicaiod  pohitcal  conncctiuna.  in 
such  a  state  men  scarcely  look  heyond  the  artificial  re- 
gulations which  apply  to  their  immediate  conduct,  and 
arc  apt  to  think  that  society  is  a  work  of  human  Inven- 
tion, arranged  and  nutho;!Ized  tiV  the  wisf'oni  of  some 
political  salves.  Tlie  hand  of  man  may,  indeed,  Ijc  seen 
in  every  rcirulatcd  society;  but  it  is  only  to  give 

Strength  and  eOiuency  to  those  great  natural  principles 
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which  have  iheir  origin  in  the  conlrftcted  sphere  of  fa- 
milf  connection.  All  tniRcial  and  porxtciil  regulations 
depaad  oo  liMve  principleii  tnd  derive  Uicir  obligatory 
•tnetiom  from  tbom;  in  tte  tknw  manner  «s  avufielil 

si^;n»  in  lincnaj^c  derive  tlieir  power  and  sijcnificancy 
from  those  wliich  are  luiural.  "  Tliere  is  such  a  naiu- 
rtl  principle  ol  attraction  in  man  towards  man,"  says 
BuUcTi "  that  having  trod  the  same  tract  of  land,  having 
bvMtbed  in  (he  same  clinuitet  barely  having  b««n  born  in 
the  same  artificial  ilistrici  or  division,  becomes  the 
occasion  of  contracting  Hcquaintances  and  GimiliaritiM 
many  years  after;  for  any  thing  may  serve  the  purpose. 
ThuS)  relations  merely  nominal  are  sought  and  invcntedt 
Bot  by  govemorat  but  by  the  luvresi  of  the  people,  which 
are  found  auffieient  to  bold  ntankind  togctber  in  litile 
fratemitiea  and  co>partner«hips;  vreok  ties,  indeed,  and 
\vhat  may  afford  fund  enough  for  ridicule,  if  -hey  arc 
absurdly  consulcrcd  as  ihe  leal  principles  ul  Ui^i  union  : 
but  they  are,  in  irnili,  nierciy  the  occasions  upon  which 
our  nature  carries  us  on,  according  to  its  own  previous 
bent  and  bba;  which  occasions,  therefore,  would  be  no* 
thing  at  all,  were  there  not  this  prior  diapoeitkNi  and 
bias  of  nature." 

Besides  the  instincts  and  appetites  common  to  roan 
with  the  brute  creation,  end  which  are  absoluiL:y  i  l  :cs- 
eery  for  the  praaervatloik  and  continuaitce  of  the  specteii 
we  are  cooacimia  of  dealrea  of  a  more  dignified  nature, 

which  raise  inan  far  above  t'l  -  It^  ct  animals,  and  carry 
htm  foi  vv.ird  in  ihe  career  ui  liiucin.ue  ini])rovcment, 
W'c  do  u<A  think  that  liic  number  of  these  desires  can 
be  distinctly  specified.  Dr.  Reid  has  mentioned  the 
Detfre^Fomer,  the  Dttire  of  Etteem,  and  the  Deiire  ^ 
Knowledge i  to  which  Mr.  Stewart  has  added  tlie  jD«elnr 
o/  Sockt\f  and  the  Dnire  of  Su/iertorUy  ,•  and  we  aee 
nothing  to  hinder  others  from  extending  the  cnunir  ra- 
tion.  These  philosophers  consider  the  desires  which 
they  have  specified  as  ultimate  and  instinctive  principles 
of  ovr  natuie :  to  this  we  cannot  assent,  without  altering 
the  asttal  aeeeplatlen  of  hinguage.  We  have  already 
said  that  we  do  not  consider  the  desire  of  society  as  aa 
instinctive  principle,  but  as  arising  necessarily  out  of  the 
ortlinary  circumstances  of  human  nature.  I'hat  which 
i»  instinctive  cannot  be  counteracted.  But  we  conceive 
it  perfeetiy  possible  for  a  mother  to  fly  from  society,  to 
train  her  child  in  solitude,  and  teach  bin  tiw  em  of  sa- 
vage independent  man ;  and  we  tbhili  thei«  is  every  pro< 
l>abili?y  that  a  child  thus  trained  would  grow  up  in  fear 
and  hatred  of  his  own  species,  till  perhaps  the  sexual 
•ppetitc  drove  him  to  desire  a  more  inlinute  acquaint* 
ante  with  them.  But,  man  bom  in  aociety,  and  growing 
op  amidst  the  eatendbig  tiee  which  atrengtheo  the  iociat 
union,  is  led,  both  by  education  and  habittMd  feeliagli 
to  desire  the  company  of  his  species. 

The  destre  of  knowledge  ii  l  c^iji  i  in  the  progress 
of  society,  but  wc  do  not  desire  it  till  wc  find  litat  we 
cannot  do  without  it,  and  the  majority  of  mankind  are 
satisfied  with  a  very  moderate  portion.  When  the  sa- 
vage has  Icnowlcdge  sufficient  to  manage  his  weapons, 
or  to  match  his  enemy  in  strata^^em,  he  Icels  no  violent 
orrxis  impelling  him  to  farther  acquisitions.  We  do 
BOt,  ilierefare,  regard  the  desirt  of  knowledge  as  an  in* 
alioGtive  prineiple :  we  cooaider  it  rather  as  a  ratiomd 
desire,  recommended  by  its  perceived  utiliiy ;  for  though 
a  certain  de^TCe  of  knowledge  ]-  lic  cssary  in  every 
Stage  of  society,  and  is,  in  fact,  unavoidaoly  acquired  by 
'our  intcreovrae  with  mtierihl  «hjsct%  and  bf  tiie  reavlla 


of  experience,  yet  the  desire  of  Itnowiedge,  for  the  saltc 
of  knowledge,  operatea  only  in  an  advanced  state  oThtt- 
man  improvement. 
That  the  dttlre  tffpomr  b  a  natural  and  amvevsal 

principle  of  our  constitution  cannot  be  denied;  never< 
thelcss,  we  conceive  it  to  be  unphilosophical  to  consider 
i;  .1^  original  and  ullimaic.  It  is  quite  evident  that  man 
feels  himself  in  want  of  many  things ;  and  nothing  can 
be  so  welcome  to  him  as  the  means  of  procuring  them. 
On  this  is  founded  the  desire  of  power,  the  only  object 
of  MThieh  is  to  supply  tlie  wants  and  desires  of  our  na- 
ture. This  desire  of  power,  then,  as  it  has  been,  called, 
is  nothing  more  than  a  desire  to  have  the  means  of  pro- 
curing the  enjoyments  which  we  thinh  necessary  fiar 
bappiaessi  and  hsnce  it  is  manifested  in  a  great  variety 
of  ways,  according  to  the  views  which  men  have  formed 
of  enjoyment.  If  knowledge  appears  the  most  likely 
means  of  advancing  our  character,  or  of  securing  any 
desired  pleaBurt;.  *vc  eagerly  seek  knowledge.  In  this 
case,  those  who  have  never  heard  of  the  name  of  Bacon 
act  under  the  influenoe  of  his  masim,  that  knowledge  » 
pomtr.  If  seaaual  Indaigence  be  the  prominent  desire, 
the  means  of  gratificatbn  are  sought  with  no  less  keen- 
ness ;  and  hence-  the  desire  of  riches  is  generated,  as 
these  seem  lu  bo  the  mu&t  convertible  means  for  procur- 
ing varied  enjoyments. 

But,  in  the  progress  of  mental  impmvameiit,  soma 
may  perceive  that  a  man's  hsppiness  consists  as  much 
in  the  limitation  of  his  desires  as  in  the  extent  of  his 
gratifications;  hence,  lliry  seek  iheir  security  in  self- 
control  and  in  the  government  of  their  passions,  adopt- 
ing as  a  inaxim,  A'on  dettderare  jucunduu  est  gttainjirui. 
These  persons,  as  Cicero  observes,  are  animated  by  tlie 
same  principles  which  impel  to  the  most  arduous  en- 
terprise of  ambition,  the  object  of  both  being  gua  re 
egerent. 

Such  principles  as  these,  however,  can  only  operate 
in  a  considerably  advanced  state  of  mental  refinement. 
Id  the  first  instance,  the  appetites  sre  clamorous,  and  It 
b  the  first  deilre  of  every  man  to  gratify  them  in  the 

way  which  they  seem  to  point  out.  This  j;ives  rise  to 
a  tnousand  varied  exertions,  and  to  number".*  ss  cxperi- 
mcots  and  disappointments,  w  hich  often  produce  much 
misery  both  to  the  individual  and  to  society.  Out  the 
result,  upon  the  whole,  is  salutary  ;  the  stock  of  know- 
ledge is  increased,  the  moral  discipline  of  the  species  b 
promoted,  and  a  wise  man  will  recognise  an  overruling 
Providence,  v  ^  rn  \ic  sees  liic  gcnijiai  ordiir  of  iFn-  world 
maintained  inviuUle,  amiiibt  the  cotifusiun  of  human 
passions. 

If  any  one  of  our  desires  could  be  entitled  to  raoii  as 
en  Ultimste  principle  in  our  nature,  we  should  think  the 

desire  of  ettecm,  or  ofbein  ^  lovud,  nii^lu  claim  tliat  dis- 
tinction. It  operates  powcrlujl)  a;ul  universally,  and  yet 
it  is  easy  to  see  how  it  is  generated  in  the  infant  mind 
by  the  caresses  of  the  parent  and  the  advantages  which 
accompany  them.  The  child  perceives  tlutt  his  happi- 
nesa  depends  on  the  good  will  of  his  parents,  and  there- 
fore it  is  impossible  for  him  not  to  desire  it.  The  feel- 
ing expands  with  advancing  years,  and,  as  we  are  formed 
to  be  dependent  on  each  other's  exertions,  we  perceive 
that  we  cannot  be  bdapendent  of  each  other's  esteem. 
Let  it  nott  howaver»  be  supposed,  that  we  conudcr  the 
desire  of  esteem  as  facdtloos  or  aeeidental.  We  admit 
it  to  be  a  natural,  universal  principle  of  our  constitu- 
tion, as  much  so,  indeed,  as  the  ideas  of  right  and  wrongs 
wMat  and  vir^i  which,  thoiigh  not  Imnte  or  itMioctive, 
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arc  ncvcrthcles'^  force  J  upon  us  by  the  coiiCi;  ■  .  of  our 
nature,  and  by  the  circumstances  in  which  W(>  irc  placed. 

There  arc  some  philosophers  who  hcf-n  to  think  that 
we  detract  tram  the  dignity  of  human  n;i;  '.ire,  unleu  we 
allow  to  man  a  wt  of  original  imttncta  and  feeltnn,  to* 
tally  distinct  Trom  those  of  the  lower  animals.  We,  on 
the  contrary,  tiiink  th,*t  it  is  most  fur  the  honour  of  man  to 
make  him  almost  wholly  a  rational  heing  ;  for,  in  propor- 
tion as  be  is  guided  by  instinct,  he  is  a  necessary  agent ;  it 
it  only  aa  a  rational  being,  capable  of  wetg^hing  motives* 
that  he  can  be  the  subject  of  moral  discipline,  or  respon* 
siblc  far  his  actiens.  Others,  aparn,  think  it  derogatory 
to  the  honour  of  the  Creator,  to  allow  any  influence  to 
man  in  the  fabrication  of  his  loiiunc,  or  the  formstion  of 
his  character.  Ali  that  we  coiutud  for  is,  that  tnough 
God  has  cstabliabed  immutable  laws,  which  no  effort  of 
niao  can  alter,  jtx  we  are  permitted  to  reaisl  tbem  so  far 
as  to  create  a  temporary  confusion,  focal  derange- 
ment, or  even  to  ruin  our  own  happiness,  whilst  yet  the 
general  order  of  things  remains  perfectly  unaffected  by 
our  madness. 

Mr.  Stewart  distingttiihes  between  the  appetitea  and 
desires,  by  saying  that  the  latter  are  net  occasional  like 

the  appetites,  nor  do  they,  like  them,  t.ikc  their  rise 
from  tlie  body.  Our  desires  arc,  n';  doulii,  some  de- 
grees removed  from  the  t^rosbor  eicmeius  of  appetite, 
but  no  smalj  number  of  them  originates  in  the  ordinary 
appetites  of  our  nature,  and  there,  too,  with  the  bulk 
of  mankind,  they  terminate.  Others  of  them  originate 
in  our  bodily  senseSi  and  have  for  their  object  the  gra* 
tification  of  feelings  immediately  connected  with  theja 
senses. 

We  believe  that  Mr.  Ste wart*  Who  seldom  errs  but  on 
the  side  of  escesaive  cautioO)  waa  afraid  leat  some  dan> 
gerotis  eoniequences  should  be  deduced,  tttm  referring 

the  origin  of  our  desires  to  the  appetites  and  senses. 
For,  as  Locke's  Theory  of  Perception  has  been  adopted 
by  materialists,  who  maintain,  that  if  all  our  knowUil^jc 
be  by  sensation  and  reflection,  there  never  can  be  any 
thing  in  the  mind  httt  the  ideas  of  sensible  objectS|  ao  It 
might  be  said,  that  if  our  desires  originate  in  the  appe- 
tites and  Senses,  the  gratification  of  these  must  consti- 
tute the  uliimatc  and  iej^itimate  object  of  human  enjoy- 
ment. But  as  Mr.  Stewart  has  qualified  Locke's  doc- 
trine, by  saying,  that  though  certain  kinds  ol  knowledge 

cannot  be  refeired  immediately  either  to  sensation  or  re* 
flection^  yet  these  principles  famish  the  occasions  of  ac> 

quiring  all  our  knowled/-,  -  he  might  have  said,  that 
the  appetites  and  senses  turfiisii  the  occasions  of  excit- 
ing the  various  desires  whicii  actuate  human  nature.  Not 
that  we  would  absolutely  assent  to  this  doctrine,  though 
it  isefident  that  it  must  be  Tcry  generally  applicable. 

AVc  hare  already  said,  that  the  feeling  of  want  creates 
liic  desire  of  power  j  and  knowledge,  riches,  honours, 
public  applause.  Sic,  are  only  mudificalions  of  power,  or 
means  of  procuring  what  we  desire.  \Vc  nughi  con- 
ceive the  desire  of  these  things,  therefore,  to  originate  in 
the  bodily  appetites,  as  these  give  rise  to  the  pressing 
wants  of  our  nature.  But,  betides  this,  sn  extensive  class 
of  desires  has  its  origin  in  the  gratifi  s  required  by 
the  different  senses.  The  eye,  the  uai ,  ilic  taste,  the 
smell,  and,  in  a  smaller  degree,  the  touch,  have  each 
their  specific  gratifications}  and,  hence,  there  is  room 
for  hidefioiie,  or  almmt  infinite,  objects  of  desire.  The 
ear  gives  rise  to  the  pleasures  of  harmony,  it  enables  us 
to  appreciate  the  pathos  of  poetry  and  of  eloquence,  and 
all  the  detigbta  of  hnman  cmverae :  the  eye  gives  rise 


to  painting,  statuary,  architecture,  and  uJi  ihs  nitUiiive 
arts. 

From  the  same  source  are  derived  our  conceptions  ol 
grandeur  and  sublimity  in  the  works  of  oaturor  and  else 
those  ideas  of  piwponioo  and  retetioa  which  giv«  rtseio 
the  mathematical  selencca.   The  taste,  end  the  mmU, 

do  not  give  birth  to  any  intellectual  ideas,  but  they  su{;- 
gest  numberless  objects  of  desire,  to  stimulate  the  acu- 
vity  of  rational  beings,  and  thus  to  put  them  in  the  way 
of  acquiring  knowledge,  wbra  they  are  OBljr  aceUng 
sensual  gniifieation. 

Btit  though  it  is  quite  evident  that  a  very  numerobt 
class  of  our  desires  must  be  referred  immediately  to  tl,.; 
body,  as  they  have  for  their  object  (he  gratification  cl 
the  appetites  or  the  senses,  yet  we  admit  most  readily, 
that  what  may  be  called  the  moral  iIl  liii  ■  of  our  ■aUnioi 
must  have  a  diflkrent  origin.  The  deairea  cow— ct«l 
with  the  senses,  though  they  lead  to  the  most  extensive 
knowledge,  and  to  the  most  elegant  and  wonderful  aug- 
ments, yet  do  not  constitute  a  single  element  of  mor;} 
feeling.  They  may,  indeed,  be  rendered  highly  subser- 
vient to  morals,  aa  oaeans,  or  iostrueMnts}  for  e«M«id«4 
knowledge  should  make  us  better  acquainted  witli  the 
Jaws,anrf  the  Lttwgiver  of  the  universe.  But,  in  them- 
selves, they  arc  wholly  indifferent  as  to  virtue  cr  vice; 
they  may  be  converted  to  either,  accordinjj  as  ihcy  are 
improved  or  perverted,  and  a  man  who  is  an  adept  in  ail 
the  attaimnanta  of  science,  or  of  art,  and  nothing  tnare,it 
yet  a  stranger  lothe  nobleat  feelings,  and  beat  bopea  ef 
our  nature. 

We  arc,  indeed,  6rmly  persuaded,  that  notiiing  Lj-. 
the  idea  of  God,  and  the  conviction  of  our  accounta- 
bleness  to  him,  can  raise  us  above  the  impOftOnitiwa  af 
appetite  and  the  gratificatiooo  of  the  aanaea^  or  teach  us 
to  delight  in  feaKngsand  eontemplationa,  of  which,  with- 
out this  idea  and  conviction,  we  never  could  have  form- 
ed Q  conception.  These  impressions  respectiog^the  go- 
vernment of  God,  do  not  originate  in  the  senses,  yet  they 
arc  not  foreign  to  human  nature.  We  have  ehtiliu  eiae* 
where,  that  the  idea  of  power  originates  in  iMW-«iwb  oon* 
acious  energies!  Logic)  after  this,  one  link  only  is 
necessary  to  connect  our  thoughts  with  God^  and  w«  arc 
compelled  to  admit  his  existence,  his  power,  and  his  ^ 
vemmeot,  as  soon  as  we  perceive  that  the  power  of  Bnaa 
could  not  make  or  sualam  the  universe.  Our  idwaeC 
God,  acquired  in  thw  way,  will,  indeed,  bo  very  laaptr 
feet;  but  they  exhibit  the  elements  of  that  more  perfect 
science  which  revelation  has  made  known. 

It  is  here,  then,  that  our  moral  character  r nmrrnmcf ii 
for  wc  now  rec(ij»nise  our  obligations  to  obey  thri  haia  of 
the  supreme  Lawgiver,  and  perceive  it  to  be  our  pafa> 
meant  dnty  to  aeek  to  know  nia  oaMre  and  hin  wriU.  b 
this  investigation  we  must  soon  discover,  that  he  is  to- 
tally free  from  the  solicitations  of  sense  and  appciiie, 
that  bis  goodness  flows  unconstraincri,  and  untaiiyted 
selfish  feelings,  to  every  thing  that  lives.  Wc  see  itio 
be  our  duty  tft  Imitate  him,  and  perceive  tfeo  Meaem- 
btaneeto  bemofecompleM^  in  pro|Kntion  as  we  emaod- 
pate  our  minda  from  sensual  gratifications,  ant)  r^'r<f 
them  to  the  contemplation  and  lov^^  t  tl.ji  r  x  r  ^  , 
which  is  inherent  in  the  nature  ol  tiic  i>oci  \vIicud  we 
worship.  It  is  then' that  we  perceive  a  pure  and  adt- 
quate  motive  ibr  the  practice  of  the  sublioaem  wittnes, 
for  we  see  dtat  they  are  necessary  to  oonatttntn  our  ic- 
semblance  (o  the  Parent  of  the  universe,  without  whkh 
we  cannot  expect  to  be  the  objects  of  bis  iove. 

It  is  true,  indeed,  that  man  ire  trained  to  th«  civtSestf 
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moral  agents  by  the  laws  and  insUtutions  of  the  country 
in  which  they  live.  But  these  can  only  produce  external 
coiybrinity ;  the  principle  of  obedience  is  lounded  in  a 
ncoftiiition  of  the  wisdom  of  the  divine  law,  and  in  an 
•dinmtiaa  of  the  mceUenc*  of  the  divtoe  naiare.  When 
the  lawf  of  men  correspond  wlA  what ««  see  so  conspi- 
cuously displayed  in  the  arrangements  of  Providence, 
they  have  the  force  of  a  divine  sanction ;  when  they  t»vc 
a  contrary  tendency,  we  pronounce  them  to  be  injudi- 
cioua  end  opprcuiTCi  though  (cm  maj  enforce  a  reiuc* 
tant  sttbmiiemi. 

HHman  laws,  then,  borrow  their  influence,  and  derive 
their  sanction  from  their  conformity  to  the  visible  ar- 
rangcmenfs  of  heaven,  and  without  connecting  tlteni 
with  these  as  their  foundation,  they  never  can  train  the 
nind  to  mond  fSeelings,  nor  inspiran  love  of  the  fmf' 
cAratt  MileiMiiiaiis»abstracted  from  nmponladvanti^ee. 
The  coiwclenee,  indeed,  may  acquire  e  tort  of  artlllciel 
Influence,  from  circumstances  of  education  and  early 
associations.  But  it  ia  then  little  better  than  a  prejudice, 
useful,  no  doubt,  to  the  general  interests  of  society,  but 
not  yet  exalted  to  the  dignity  of  a  moral  nriiwiple. 

A  wdMnlbiRned  conscience  it  onqneationably  the  beet 
safeguard  to  virtue;  a  conscience  under  the  influence  of 
superstition  or  ignorant  prejudice,  is  the  most  powerful 
instrument  of  mi .  iilef;  a  timid  or  a  ticklish  conscience 
-will  render  the  life  miserable,  and  the  conduct  vacillating 
and  uncertain.  Thus,  though  celiadence  |»roiKMineea  dc- 
dsivelf  on  the  subjecte  which  eomn tinder  ita  cogdianec, 
ynt  another  principle  it  neeetaary  to  determine  whether 
Its  decisions  be  correct.  On  this  account  v-e  hive  con- 
sidered it,  (sec  Conscienck)  only  as  a  particular  ino- 
diiication  of  the  principle  of  moral  approbation  or  disap- 
probation, directed  solely  to  the  examination  of  our  own 
feeUnga  and  condneti  and  ineiMiing  in  an  astonishing  de- 
gree our  hapirfneaa  or  mlaorft  according  at  it  ieaos  vt 
to  approve  or  condemn  oar  own  actions.  When  its  inti- 
maii'iMs  ( riiTK  itl(  v'-ith  that  amour  /iro/irr,  which  is  na- 
tural to  every  human  being,it  enhances  our  happiness  in 
the  highest  possible  degree,  as  we  then  feel  as  if  we 
bad  tome  good  gnmndt  for  that  self-partialiqr  which  we 
are  ao  much  hidined  to  indolge.  But  wheni  on  Hm  other 
hand,  it  pronounces  our  condemnation,  it  sinks  us  in  our 
own  esteem,  and  thus  infuses  a  feeling  of  misery,  such 
as  all  ilic  opposition  jm  I  t  ept  ua  lies  of  the  world  will 
not  produce,  whilst  we  stand  well  with  our  own  con- 
sciences. 

The  prmciple  of  cooaciancei  tbani  wm  oaneaiv^  de- 
i4fea  lia  ininenM^  not  fimn  being  poneaaed  of  a^  In* 

dependent,  autocratical  power,  but  from  a  conviction 
that  we  are  continually  in  the  pretence  of  God,  and  must 
be  accountable  to  him  for  our  actions.  This  is  unqyef 
tionably  the  utlimatn  and  onif  aafe  fioundation  of  ita  ope* 
rationt «  and,  tliemfbre,  we  eoneeive  it  to  be  l^tltnate 
reasoning  to  infer  the  bcinp;  of  a  Gr.:]  from  the  opera- 
tions of  conscience,  as  \rc  da  nut  b'-c  .uiy  i  ationat  grounds 
for  them  apart  from  this  consider  uii  i;.  I'm  hv  i  jitt 
moralists,  indeed,  like  nuny  among  the  moderns,  held 
conscieoce  to  be  an  uMinaitai  and  not  an  inferential  prin- 
ciplot  and  have  given  m  moat  beamiftil  iilustrationa  of  its 
power  over  the  mind  of  mu».  There  it  not,  per  ha  ps,  to 
be  found  in  any  language  a  more  powerful  description 
of  its  effects,  than  occurs  in  the  thirteenth  satire  of  Ju- 
vettal :  yet  he  never  once  altudet  ^ther  to  the  belief  of 
a  God,  or  of  a  future  atate,  at  lending  to  cooacience  itt 
chief  sanction  and  aiidioritjr.  Thia  It  quite  conaiatent 
with  the  view  which  he  took  of  the  il  ~ 
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of  conscience :  and  we  have  no  doubt  that  it  does  fre- 
quently operate  most  powerfully,  withuut  referring  im- 
mediately to  such  considerations :  But  we  have  as  little 
donbti  littt  when  itt  operations  come  to  be  analysed,  the 
terrort  and  itroni;  emotiona  which  itproducea  will  ap- 
pear to  be  only  supcrstitioua  bugbeara  and  idle  preju- 
dices, if  wc  separate  it  from  the  belief  of  a  God}  and  a 

state  of  jetribuiion. 

Besides  our  appetites,  which  are  necessary  for  the 
preservation  of  life,  and  the  continuation  of  the  ipeciea, 
and  the  variant  detiret  which  take  their  rite  from  them, 
or  from  the  bodily  senses ;  we  are  conscious  of  other 
feelings,  which  have  been  called  affections,  and  whtcl* 
arc  supposed  to  be  diMini^uisiiec]  from  the  ajipetites  and 
desiret  by  this  circumsumce,  that  our  fellow-creatures 
are  always  the  objects  ui  liietu.  They  are  called  bene- 
volmt  or  malevolent  affectiontt  according  u  we  feel  a 
deiire  to  promote  or  obttraet  the  happinett  of  othert. 

As  there  are  certain  objects  which  offend  or  gratify 
the  external  senses,  so  there  are  certain  exhibitions  of 
conduct  and  feelings  peculiarly  offensive  to  our  moral 
perception^  and  which  produce  a  aeniation  of  ditUke  or 
abhorrence  infinitely  stronger  than  can  arite  IVom  any 
affection  of  the  senses.  Wr  b;-!ieve  this  to  be  the  origin 
of  the  malevolerii  aj^'fcu.  iu,  although  tiiis  intn-a!  dislike 
and  aversion  docs  not  absolutely  amount  to  malevolence, 
as  it  is  possible  to  feel  such  dislike,  without  hostility  to 
the  person  who  excites  it.  It  is  seldom,  however,  that 
thit  it  the  caaej  and  the  dislike  which  we  feel  towaida 
moral  agentt  mott  commonly  producet  in  our  mindt 
hatred,  and  the  ^vhole  train  of  malevolent  affections. 

Perhaps  none  of  our  natural  feelings  are  directly  ma- 
levolent. Anger  is  undoubtedly  the  original  feeling,  on 
which  roalevotience  may  be  very  easily  engrafted  i  but 
thlt  it  not  a  necetttry  contequence,  otherwise  the  injunc- 
Uon,  Be  angry  and  tin  not,  could  never  proceed  from  the 
religion  of  peace.  Envy,  jealousy,  and  revenge,  are  dt- 
reetly  malevolent;  but  they  arc  superinduced  qu.%tities, 
originating  in  the  perversion  or  abuse  of  innocent  or  in- 
different natural  fi»alings.  Butler,  in  his  first  Sermon  on 
UuflMo  Nature  obaerveti  that  as  there  it  no  tuch  thing 
at  teltlntred,  to  ndther  it  there  any  tuch  thing  at  ill* 
will  in  one  tnan  towards  another,  emulation  nnd  resent- 
ment being  away  ;  whereas,  there  is  plainly  benevolence, 
or  good-will :  there  is  no  such  thing  as  love  of  injustice, 
oppresaioo,  treachery,  ingratitude;  but  only  eager  de- 
draa  after  each  and  auch  external  goods,  which,  accord- 
ing lo  •  very  ancient  ohaervation»  the  mott  abandoned 
iranld  ehoote  to  obtain  by  innocent  meant,  if  they  were 

•seasy  and  as  effectual  to  their  end." 

We  do  Dot  mean  to  vindicate  human  nature  from  the 
charge  of  malevolence ;  that  such  a  quality  exists,  is 
proved  bv  fatal  experience  {  and  we  pretume  at  wiU  not 
be  difficult  to  ehow,  that  it  ritet  necettarlly  out  of  the 
circumstances  c  f  human  nature. 

Though  iitftuial  objects  may  excite  our  disgust,  yet 
we  never  view  tlicm  with  malevolent  feelings.  ^V  c  i  , 
not  consider  them  as  objects  of  blame,  because  wc  know 
that  they  are  not  answerable  for  the  offensive  qualitiet 
which  they  possess.  Tlwre  it  no  volition  in  the  injttfj 
which  they  inflict,  and  there  it  nomoftw  onAmw  tovarda 
the  sufferer:  it  is  this  wliicli  constitutes  the  essence  of 
an  offence,  and  where  this  is  wanting,  however  much  we 
may  be  injured,  reason  says  that  we  ought  not  to  be  of- 
fended. We  view  the  hotttUty  of  a  tiger  with  neariy  the 
aame  feelingi}  we  eoodder  bit  rage  aa  .indiaerirolnat«{ 
and.  though  we  fly  irain  him  with  ttrrafi  yet  we  dt»  aoi 
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view  Mm  whh  mtlevolenee.  if  a  dog,  however,  or  other 

animal,  shovild  single  out  an  individual,  and,  direct  all 
its  tury  against  him,  whilst  it  is  courteous  to  every  other 
person,  ilmt  individual  could  not  avoid  feelings  of  irriu- 
tioDi  haired,  and  malevolence :  be  would  regard  the  ani- 
mal IS  •  peraonil  eneroy*  wi  would  rejoice  tn  it»  de* 
•tntedon. 

This  is  neirlf  the  (brm  which  maleTotenee  «Mtnne« 

when  directed  towards  a  Imman  beinf^ ;  nnd,  from  the 
circumstances  and  consiituiion  of  our  nature,  wc  be- 
lieve it  to  be  impossible  to  avoid  every  degree  of  this 
feeling.  It  it  impossible  not  to  dislike  those  who  have 
injured  us  without  provocalioii.  But  this  feeling  of 
dislike  docs  not  amount  to  a  moral  offence.  We  may 
evtn  go  farther  ilian  ihis  without  offence  to  good  mo- 
rals ;  for  when  we  sec  a  person  anxiously  seckinjj  op- 
poriviiiitlcs  of  hurting  us,  and  employing  his  power, 
WcaiiU.  and  influence,  to  accomplish  our  ruin,  wc  con- 
ceive that  we  may  rejoice  without  blamei  when  bis 
power,  wealth,  influence,  and  every  means  of  annoy- 
ance which  he  employed  again&t  us,  are  destroyed. 
■We  cannot  but  feel  Ui-affecud  towards  such  a  person  ; 
yet  we  are  not  guilty  of  malevolence,  considered  in 
the  light  of  a  moral  oSencei  unless  we  feel  a  rancor- 
ous and  cxcessiTU  desire  for  the  destruction  of  our 
enemy. 

Our  dislike  of  objects  naturally  offensive  or  danger- 
ous never  amounts  to  hatred  :  we  only  seek  to  avoid 
them;  and,  therefore,  carefully  shun  the  situations 
where  tliey  are  likely  to  be  found.  But  when  we  have 
enemies  in  human  sbapei  and  in  human  society,  this 
cannot  be  done  i  we  can  only  fortify  ourselves  against 
their  arts  hy  counteraction ;  and  we  are  compelled  to 
BCCk  our  own  security  by  exposing  the  rnaliynity,  hy- 
pocrisy, and  worthlcssness  of  our  enemies.  Tliis  has 
all  the  appearance  of  malevolence;  and,  in  general,  it 
soon  actually  becomes  so:  for  as  love  begela  lovst  so 
there  are  few  minds  in  which  hatred  does  ikot  produce 
hatred,  and  offence  the  desire  of  revenge. 

It  has  often  been  observed,  that  the  malevolent  pas- 
sions are  always  accompanied  witii  painful  feelings  to 
those  who  indulge  them.  This  has  been  considered  as 
a  wise  arrangement  of  Providence,  to  impose  a  reatraint 
on  quaiiUes  so  obviously  injurious  to  the  peace  and 
happiness  of  society.  The  arf;ument  is  not  weakened 
ky  showjiij»  that  niclevolcncc  must  necessarily  be  ac- 
coiupaniid  witii  pain,  if  the  account  which  we  have 
given  of  its  origin  be  correct :  fur  it  evidently  origi- 
nates in/mr  or  in  dUlike ;  and  whilst  these  qualities 
•re  present  to  the  mind»  it  would  be  as  impossible  to 
feel  comfertsble,  as  it  would  be  to  remain  perfectly 
undisturbed  In  the  presence  of  a  wild  beast  which  we 
fear,  or  in  the  midsi  of  noxious  and  offensive  objt^cts, 
which  our  souls  abhor. 

Whilst,  then,  we  adroit  that  there  is  a  vast  deal  of 
malevolence  in  the  world,  yet  we  think  tint  it  is  not 
so  much  a  native  principle,  as  the  corruption  and  abuse 
of  feelings  naturally  indifferent,  and  capable  of  bong 
applied  to  very  different  ends.  At  the  same  time,  we 
do  not  imagine  that  there  is  the  slightest  chance  that 
this  perversion  can  b«  avoided.  We  have  tlieli%heat 
authority  fat  atatiug  that  i^etttn  mM  evm :  they 
ate  often  unhneullenal  oo  the  part  of  the  clfender ;  they 
may  at  !•  c  from  his  ignorance  of  our  feelings,  our  cha- 
racters, ui  our  circumstances.  We, on  our  part,  are  per- 
haps equally  ijjnorant  of  his  feelings  and  intentions  :  we 
arci  therefore^  always  apt  to  cenfound  injury  with  iogua^ 


tice,  and  to  ascribe  the  evBa  wbidi  we  suffer  (o  bud ; 
tiveSfOn  the  partof  him  who  is  the  cause  of  them;  and  wc 
believe  it  to  be  impossible,  in  the  ordinary  circannstances 
of  human  nature,  not  to  feel  ilUaffected  towards  tboM 
who  hare  caused  us  pain  and  suffering.  Opposite  feet- 
lags  may  indeed  1m  implanted,  and  high  Christain  prin- 
apiss  may  teach  a  man  to  love  iiis  enenwDS,  ukI  to  da 
good  to  them  tiiat  Iiate  imn.  But  the  ordiMrp 
of  httOMo  nature  is*  to  hole  tlien  wlw  Into  iu» 


The  beatiien  moralists  were  not  agreed  oo  thia  sab- 
ject.  Some  them  considered  revenge  noMBoljr  a»  al- 
lowable, but  praiseworthy.  Of  this  number  are  Atisie- 

tlc  and  Cicero.  The  former  says,  that  it  is  the  property 
of  a  slave  to  put  up  wilh  an  injury.  (Ad  Nicom.  iv.  11.) 
And  Cicero  glories  in  cherishing  the  feeling  of  revenue. 
Odi  homintm  el  odero,  utinam  uUi4Ci  fioucat.  {yid  A(t.) 
Some  of  the  ancient  moralists,  on  the  other  hand,  poim* 
edly  condemned  revenge.  (See  the  authorities  collect- 
ed by  Grotitis,  De  Vent.  1.  iv.  c.  13.)  It  is  sufficiently 
evident,  however,  that  they  were  i-ot  possessed  of  any 
principle  of  sufficient  cfBcacy  to  enforce  the  doctrine 
of  forgiveness.  Juvenal  declaims  eloquently  agadoit 
revenge ;  but  his  argument  is  rather  satirical  than  io> 
Ud  t  it  ia  because  revenge  is  chiefly  the  paaaioR  of  a 


■^Qiuppe 


fleaqier  et  InRmu  est  aahai  eul(Biqiae  votaptsa 

Ulti»    Cnntinuo  sic  coHifBk  oaod  tdudiem 

Kemo  DiagiD  guudet  quam  HHnna.  Sat,\i. 

Though  wc  have  expressed  a  doubt  M'hcther  any  of 
our  natural  feelings  be,  in  the  first  instance,  decidedly 
malevolent}  yet  we  have  poioted  out  a  fertile  oourcc 
from  which  malevolent  affections  may,  and  in  tfac  or- 
dinary circumstances  of  our  nature,  must  proceed.  For 
the  purposes  of  fiarttnetical  exhortation,  it  may  be  most 
useful  to  take  llic  paisijiii  in  their  matured  Male,  and, 
wiUioul  allciDpiing  to  trace  their  origin,  tu  point  out 
their  consequences.  But  as  our  object  is  analysis, 
rather  than  moral  auaaion,  we  have  all  along  doomed 
it  necessary  to  moent  as  &r  as  possible  to  Brat  |irle- 
ciplcs,  and  to  show  the  steps  through  which  the  feelings 
pass,  till  they  reach  their  decided  character  of  viriuoua 
or  vicious  habits  or  affections.  It  is  the  same  thing  as 
to  the  practical  result,  whether  malevolence  be  ceo* 
sidered  as  an  original  fbeliQg,  or  as  resulting  nnrciesB 
rily  from  the  circumstances  in  which  we  are  pUced : 
iMit  it  is  not  the  ssme  thing  as  to  arrangement ;  that 
being  always  the  best  which  approaches  nearest  to  ele- 
mentary principles,  as  it  enables  us  to  trace  more  com- 
pletely the  progress  of  the  vicious  affections,  and  to  de* 
tect  the  circumatancca  which  have  neuriabed  and  ■min* 
red  them. 

The  benevolent  affections  arc  original  reelin  :-  ",,  flou- 
ing  immediately  from  pririciples  implantcil  ui  our  rwv- 
lurc.  The  benevolent  afllciions  enumerated  by  Or.  Rtid, 
are  parental  affection,  gratitude,  pity,  esteem  of  the 
wise  and  good,  friendship,  love,  and  public  spirit:  ta 
which  Mr.  Stewart  adds  filial  affection,  and  affection  of 
kindred.    It  is  obvious,  that,  on  this  plan,  the  enutners- 


tiou  may  be  considerably  extended;  bu' 


be  tracing  the  ratuificalions  of  one  or  two  origixial  pna- 
ciplcs,  which  assume  different  aspects  according  to  tb( 
circumsuncea  ia  which  they  we  exhibited.    It  would 
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We  to  confine  our  attention  to  the  tmnchea,  the  foU»ge, 
and  the  fruit,  without  considering  the  root  Iqr  which  (tey 
are  Doutithed  i  or  the  cultivauon  whittb  is  Becetiecy  to 

rentier  them  fresh  and  vigorous. 

or  the  benevolent  affections  decidedly  original,  are 
love  and  pirental  effcctioDs  these  lead  ira  at  once,  with* 
out  resfoning,  and  without  aknlaliaii  of  consequences* 
to  desire  the  happiness  of  those  who  are  the  objects  of 
thcni  :  anil  we  believe,  that  trom  llicse  two,  most,  if  not 
ell,  the  oiher  benevolent  alTcctions  may  bo  derived. 

The  love  of  «  perent  to  his  child  is  irresistible :  it  is 
•  strong  constraiDii^  ptinciple,  alike  imperative  on  man 
and  the  grater  pomon  of  the  brute  creation.  Some 
amonf^  the  ancients  imagined  that  there  was  a  kind  of 
iindcfi liable  feelinf;  which  they  called  rafyn,  inclining 
the  hearts  of  parents  and  children  to  each  other* 
though  from  any  accident  thdr  features  end  persons 
abould  not  have  been  previously  known.  This  notion 
how  aeidom  finds  •  place,  except  in  the  dreams  of 
rnmance.  But  though  the  feeling  be  divested  of  those 
iTvysteiious  powers,  which  some,  who  had  more  iroagi- 
naiion  tlsun  philosophy,  once  ascribed  to  it,  it  is  Still  suf- 
ficiently prominent,  and  asserts  its  decided  claim  as  one 
of  the  strongest  original  feelings  of  our  nature. 
"^i'The^rental  feeling  is  powerfully  manifested  in  the 
tourer  animals.  -  Every  boy  must  remember  how  art- 
fully he  has  been  misled  by  the  pat'nilcr,  th, 
the  lapwing,  or  the  wood-pigeon,  when  they  feigned 
distress,  and  exposed  titemselvee  to  evident  danger, 
for  the  proiectioQ  of  their  yomut*  A  lien*  proverbial  for 
cowardice,  wiH  attack  the  most  formidable  mastiff,  when 
he  comes  too  near  her  brood;  and  it  is  curious  to  ob- 
serve the  intimidating  effect  of  rage,  even  when  de- 
void of  strcnpi!  ;  l  ie  most  powerful  animals  often 
shrink  from  the  feeblest  assailant,  when  it  is  armed  with 
the  reckless  courage  inspired  by  parental  affeetleB. 
We  have  ssmi  a-  aheep^feirlv  heatoff  afos  who  attempt- 
«id  to  selae  her  Iamb.  And  as  a  farther  illustration  of 
the  power  of  parental  aflection,  aiul  of  the  intimidation 
or  respect  whicli  the  courageous  display  of  it  inspires 
into  the  most  powerful  animals,  we  may  mention  a  re- 
corded £ict  which  must  be  familiar  to  many  readers. 
A  Hon,  who  had  broke  out  of  a  menagerie  in  a  town  in 
Italy,  seized  a  child  whom  he  found  in  the  street,  and 
was  carrying  it  oflT:  the  mother  perceiving  ihc  circum- 
stance, threw  herself,  in  a  frantic  manner,  before  the 
lion,  and  loudly  demanded  her  child.  The  animal,  as- 
tonished or  terrified,  dropped  his  intended  prey,  and  al- 
lowed the  distracted  mother  to  canjr  off  her  child  in 
safety. 

In  man,  indeed,  the  parental  feeling  derives  additional 
force  from  the  principle  of  association,  and  a  thousand 
adventitious  aids  are  brought  into  action,  to  strengthen 
and  confirm  its  power.  We  majr,  oaj,  we  must  become 
more  attatcfaed  to  our  own  diildren  than  to  the  children 
of  others,  were  it  for  nothing  else  than  the  mere  fre- 
quency of  intercourse:  and  as  soon  as  we  see  our  ca- 
resses appreciated,  and  our  anxious  desire  to  please  re- 
paid by  a  »mile,  an  additional  bond  of  endearment  is 
created,  and  a  mutual  interchange  of  love  is  estaMished. 

We  wonder  that  this  was  not  perceived  by  the  accu- 
rate Dr.  Reid  to  be  sufficient  to  account  for  the  strong 
affection  which  a  nurse  entertains,  even  for  a  child  that 
is  not  her  own.   "  It  is  very  remarkable,"  he  observes, 


« that  when  the  office  of  rearing  a  child  is  transferred 
from  the  parent  t(f  another  person,  nature  seems  to 

transfer  the  affection  along  with  the  office.  A  wet 
nurse,  or  even  a  dry  nurse,  has  commonly  the  same 
affection  for  her  nursling  as  if  she  had  born  it.  The 
feet  is  so  well  known,  that  nothing  needs  be  said  to 
confirm  it,  and  it  seems  to  1>e  the  work  of  nature.*'* 
It  is  indeed  the  work  of  nature,  actinf^  on  the  infalli- 
ble principles  of  association  :  but,  in  its  origin,  it  has 
nothing  akin  to  parental  affeciion,  which  is  an  inljorn, 
not  an  implanted  quality,  and  which  may  be  strength- 
ened by  variMia  aatodaiions,  though  it  is  not  generated 
Iqr  them. 

The  de^re  of  founding  a  family,  and  transmitting  a 
name  to  posterity,  may  operate  with  some  as  an  in- 
ducement to  pay  particular  attention  to  the  rearing  of 
their  ofi'spring.  But  these  are  only  secondary  consi- 
derations ;  and  the  feeling  operates  in  full  force,  where 
thejr  are  iinfelt  and  unknown.  .  For  even  when  the  pros* 
pect  of  a  family  presents  nothing  but  additional  burdens, 
and  accumulated  cares,  yet  even  then  the  parental  feel- 
ing is  twined  round  tl>c  heart ;  and  that  man  would  be 
reckoned  little  belter  than  a  monster,  who  would  hesitate 
to  risk  life  itself  for  the  safetf  oT  bis  child. 

But  though  this  principle  can  exist  in  the  midst  of 
poverty  and  misery,  it  may  be  weakened,  and  sometimes 
wholly  obliterated,  through  the  prevalence  of  luxury,  or 
the  love  of  pleasure.  The  sanctioned  frequency  of  in- 
fanticide among  many  nations  arises  from  the  parents 
finding  their  children  an  obstruction  to  their  individual 
gratifications.  On  this  principle  is  fiiunded  the  society 
of  the  Arreoys  in  the  SouM)  Sea  islands  :  thr  ■  nricly  is, 
or  rather  was,  held  in  the  iuj^Jmst  respect,  aud  ail  who 
became  members  of  it  were  bound  in  the  most  solemn 
manner  to  destroy  all  their  children.  An  instance  is  re- 
corded of  a  member  of  this  society  being  married  to  a 
daughter  of  one  of  the  kings»  bv  wtiom  he  had  eight 
child  ren,  who  vera  aH  murdered  In  succession,  without 
ti  c  slightest  imputation  of  bin rrc.  We  are  happy  to 
record  the  triumph  of  Chriatjamiy  over  this  most  bar- 
barous and  inhuman  practice. t 

It  is  not  only  among  the  ignorant  and  uninformed .vo* 
taries  of  pleasure  that  this  subversion  of  parental  allee* 
tion  has  been  witnessed :  it  has  often  been  found  to  exist 
to  a  most  disgraceful  extent,  during  periods  of  the 
hi}^hesi  intellectual  refinement:  for  ii  n^  is  sacred 
to  the  love  of  pleasure}  it  prn.stiaic3  every  generous 
affection,  and  iHraMO from  the  human  heart  those  charac 
ters  which  were  engraven  on  it  by  the  hand  of  its 
Maker.  Strong  as  the  parental  feeling  is,  then,  we 
may  'ice  the  necessity  of  every  accessary  aid  that  can 
be  bi'ought  into  action,  to  maintain  its  intluence  against 
the  deadening  efiecta  of  luxury,  and  the  love  of  indul- 
gence. And  Providence,  in  iu  wisdom,  has  furnished 
Bueh  aids.  In  fesl^abie  Hfe,  children  are  little  to> 
garded  ;  and  if  they  sometimes  appear  less  spoiled  than 
the  children  of  the  lower  orders,  it  is  only  because  they 
engage  less  of  tiic  attention  of  their  parents,  and  thus 
accidentally  escape  that  injudicious  kindness  which  ren- 
den  them  intractable  and  disobedient  A  faahionablo 
mother  eatmot  submit  to  the  dredge ry  of  nursing  her 
child ;  and  a  fesfaioosble  fetber  would  give  himself  very 
little  trouble  about  his  instruction,  were  it  not  to  sup* 
port  the  eclat  of  a  name,  and  to  inherit  the  himiiy  for- 


*  Active  Powers,  p.  1^1,  ¥sy. 

t  Cliiiitfkai^  is  now  (iat9)  the  acknowkdgtd  rriigisoef  sB  the  iitanda  nadar  the 
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taM  »nd  honours.  We  believe,  indeed,  that  wer«  it  not 
for  SQch  considerations  aa  \heM,  tftere  would  b«  few 
children  among  ihe  lovers  of  plaaattre  to  make  any  de- 

inaiKla  on  parental  affection. 

Juvenal  gircsa  lion  iblc  account  of  the  pr«cliceii  which 
were  acioplcd  in  his  time,  to  avoid  (he  incutnbrance  of  a 
family.  His  unvarjriDg  inaiigtuty  to  tbe  ttit  sex  ini|sbt 
render  his  tcaUiMiqr  suapectMi.irBN  it  not  bonM  out  bjr 
other  eiid«nG«. 

Sfld  jaeet  awata  vix  ails  puMpm  iMto : 
TtatiHB  artea  h(ga%  lutina  aadieanidna  poMunt, 
Qmestnilet  fiwlti  atqu«  iMBiaei  in  veiNie  DeeaiMos 
Condudl. 

But  the  poweHttI  feeling  of  parental  affection  is  weak' 

ened  or  rlcstroyed,  not  only  by  the  prevalence  of  luxury, 
or  liic  love  of  pleasure  ;  it  might  al&o  be  endangered  by 
the  necessitous  circumstances  of  the  parents,  were  there 
not  counteracting  consideraliooa  to  induce  tbe  rudest  and 
moat  wretched  tribec  to  rear  dnd  protect  their  -children. 
Among  savage  naticns,  children  ivruld  l-r  in  rl anger  of 
bcinj;  neglected,  as  the  love  of  cast  mighi  gci  dic  better 
of  parental  aHection.  But  this  is  counteracted  by  the 
coi.<iidcration,  that  the  strength  of  their  family  or  their 
tribe  IS  to  be  advanced  by  the  chUdmn  whom  they  renr. 
And  that  this  consideration  ia  more  powerful,  in  manjr 
instances,  than  parental  affection,  appears  from  this,  that 
among  savage  nations  none  but  healthy  and  well-formed 
children  ever  arrive  at  maturity  :  from  which  wc  may 
naturally  infer,  thai  the  weakly  and  deformed  are  dthor 
exposed)  or  allowed  to  perish  tbroogb  neglect. 

Love  is  an  affection  decidedly  benevolent,  as  it  leada  us 
directly  to  desire  the  happineis  of  the  person  whom  we 
lovt.  i..ovc  cannot  exist  but  bciween  persoui  of  dilTereiil 
bexes  i  It  is  therefore  evident  that  the  sexual  passion  i$  a 
strong  element  in  its  composition.  We,  indeed,  extend 
the  meaning  of  the  term ;  and  when  we  feel  any  strong 
partiality  for  u  person,  arising  either  from  gratitude  or 
from  the  perceptioo  oramilUe  qualities,  we  are  said  to 
love  him  :  and  wc  beliere,  in  fact,  that  there  cannot  be 
love  even  between  the  sexes,  unless  it  be  founded  on  some 
real  or  supposed  mental  excellence.  Where  love  really 
exiatSy  tbe  desire  of  enjoyment  is  alwaya  accompanied 
with  eaieem  of  the  person  belc»ved  t  without  thta  it  ia 
mere  brutal  appetite. 

Beauty  is,  pcriiaps,  ihc  piintip^l  aitraciion  ;  it  is  of- 
\cn  the  only  one  that,  seems  to  be  recognised.  Hut  if 
we  proceed  to  analyse  this  magical  quality,  we  shall 
ftnd  that  it  owes  its  influence  chiefly  to  the  idea  that 
the  face  is  an  index  of  the  mind ;  and  that  the  perfec* 
tion  of  beauty  is  always  supposed  to  imply  the  perfec- 
tion of  amiableness  in  character  and  disposition.  Every 
heroine  of  romance  is  always  a  paragon  of  beauty;  and 
no  writer  has  yet  had  sufficient  confidence  in  his  own 
powers*  to  attempt  to  interest  his  readers  in  behalf  of 
an  agly  woman.  All  this  proceeds  on  the  ideai  that 
beauty  is  generally  acconipanied  witll  SOUie  amilUe  or 
exalted  mcnul  (luali&catiuns. 

If  this  is  a  prejudice,  it  is  at  least  one  (hat  has  some 
foundation  in  nature :  for  it  cannot  be  denied  that  ugli> 
neas  is  generally  accompanied  with  some  qualities  not 
particularly  amiable.  Wc  do  not,  however,  pictcnd  to 
affirm  that  this  consrfjucnce  is  the  necessary  re?ult  of 
the  ma!-conl'ormatioii  of  the  countenance  or  person.  It 
may  be  easily  accounted  for  on  other  principles.  The 
tigly  person  may  be  chagrined  liy  the  uokindoess  of 
nattire.  She  ney  feel  ioioignuit  lo  see  iocense  paid  to 


beautiful  insipidity ;  whilst  she,  with  an  iaiigriav  fut, 
but  with  vastly  aoperlor  qualificMiOBii  ney  ke  ncMcaiy 
able  to  command  eommon  poKtencas.  Thus,  the  tM^toct 

with  v.-hirl'i  ?.n  u;:^)y  -ivr.nvjn  is  too  j^eiierally  treated,  may 
soui  iter  temper,  and  diaunish  her  benevolences  sod 
alter  she  has  been  driven  by  the  injustice  of  tbe  world 
to  put  herself  in  a  posture  of  self-defence,  or  defisacsb 
abe  is  aecQiCd  of  being  naiorally  peevlak,  enetotttaei 
melignant. 

We  can  see  no  reason  why  she  should  be  naturall; 
more  di.'ri!  in  amiable  qualities  1:1111  her  r.iirxi  rivsit; 
and  were  she  treated  with  the  same  respect,  we  hnveaa 
doubt  that  she  would  show  the  same  amiabtoaeaK  ilf^dl^ 
position.  And,  certainly,  a  plaio-kokinf  wmmb»  pu- 
ieetly  anrtabte  and  onenvious,  would  present  a  phenee^ 
non  of  excellence,  which,  from  its  rarity,  may  justly  bt 
deemed  more  dazzling  than  the  most  splendid  beauty. 

But,  besides  the  beauty  of  external  ieaturea  and  form, 
love  is  kindled  by  an  indefinite  number  of  qnalMii 
which  hav«  taken  hold  on  the  imagination  of  tne  iev«^ 
and  which  he  regards  as  the  sure  signs  of  every  desin- 
ble  excellence.  These  ([ualities  are  extremely  variou*. 
according  to  the  j)articular  views,  habits,  and  feelings  of 
individuals,  into  which  we  do  not,  at  present,  meaa  to 
enter ;  and  the  only  object  which  we  have  had  in  iiewia 
this  discussion  respecting  the  origin  of  love  is,  to  shoe 
that,  in  the  proper  acceptation  of  the  word,  it  cannot  ex- 
ist but  with  the  pirceptlon,  or  supposed  existence,  af 
bome  good  mental  qualities  m  the  object  beloved.  The 
mere  animal  passion  may  exist,  and  be  gratified,  witho&t 
this  perceptioo  or  desire  of  excellence.  But  rational 
beings  alone  are  susceptible  of  love,  in  the  proper  sc 
cepiation  of  the  term;  and  mental  q-nlifications,  real 
or  supposed,  are  always  cssenti  il  ingrcdicnU  in  its  com- 
position. 

In  this  view,  the  affection,  or  the  fiattion  of  love, 
(aa  it  is  called,  when  it  becomes  so  powerfiil  ee  to  ei^ 
groaa  the  feelings,)  is  deserving  of  the  attention  of  the 
gravest  philosopher,  as  presenting  a  most  powerful  sti- 
mulus to  action,  and  inciiint^  to  the  attainrrM  r.r  r,f  many 
qualities  which  occupy  a  prominent  place  in  the  cha- 
racter of  man.  It  becomes  highly  inieresting  to  cos 
sider  the  moral  influence  of  this  powerfol  vntvcnal 
principle  on  human  manners:  and  the  wiem  wfN  he 
foinul  to  confciss,  that  it  has  Infinitely  more  efTcct  thsn 
some  more  rational  considerations  in  humanizing  the 
mind  of  man,  Mid  in  tiaialng  Mm  to  maiiy  itaaM  ea> 
dowments. 

We  have  endeavoured  to  ahow  that  mental  finiUlci- 

lions  constitute  the  charm  of  love.  The  lover,  therefore, 
will  naturally  seek  to  be  distinguished  by  the  qualities 
which  he  rnay  think  most  likely  to  recommend  him  te 
his  mistress.  And  as  it  is  evident  that  women  stand  in 
need  of  protection,  (being  greatly  inferior  to  men  in  bo- 
dily Strength,  and,  at  certain  periods,  totally  incapable  of 
defending  themselves  from  aorroonding  dangers,  or  even 
of  carnin:;  stihsistencc,)  the  lii)j;hc  st  reconimcudaiion  t: 
luan  ill  a  rude  state  uf  Mciety  will  be  personal  bravery, 
or  strength.  In  a  more  polished  state,  he  will  aeek  ts 
be  distinguished  by  leitdemess,  generosity,oraympatl9, 
and  in  a  state  of  independence  and  affluence,  by  those  ts- 
Icnts  and  attriininetits  whi<:h  secure  an  innti'  iice  in  society 
Thu~,  in  cverv  s'.;itr-  ol  society,  the  principle  of  love  bat 

a  powerful  ndliunr  e  in  moulding thc mannerit  and feHI' 
ing  the  chaiaiti  r  of  n-.ti:. 

The  operaii  >;i  of  the  feeling  on  the  other  sex  ia  qoitf 
reeiprocai.  Tiie  femafe  naturaliy  studies  tk»  qoamca- 
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tioRs  mofll  Kkdf  t»t«eo«n«Ml  her  to  the  object  of  ber 

choice  ;  rtnd  if  M  any  time  her  pursuits  should  be  trilling 
or  useless,  wc  may  rest  assured  that  her  choice  has 
originated  in  the  friTolity  of  the  men — fur  it  is  their  taste, 
in  every  iactance,  which  decides  the  nature  and  character 
•ffemUe  MconpUsbmenti.  Tbe  woman  who  wishes  to 
pleaie  viU  not  tlusk  it  neoeiMtry  llMt  be»  qmlificnioM 
tbould  exactly  reeenUe  those  of  the  tnMn  whom  she 
loves.  His  strength,  and  courage,  and  encrg;y,  aie  re- 
quired as  compensations  for  her  weakness  ;  and,  iliere- 
fore,  though  she  should  be  deficient  in  these  respects, 
•be  will  Dot  be  tbe  Iom  endeared  to  tbe  roan  who  gtoriet 
in  bday  called  her  protector,  and  wlio»  without  any  feet* 
ings  of  selfishness,  is  glad  to  be  possessed  of  qualities 
of  which  stie  is  destitute,  that  lie  may  the  more  decidedly 
prove  the  extent  of  his  love. 

It  is  by  no  means  necessary,  then,  litat  the  pursuits  of 
the  man  and  of  the.  womai)  should  be  similar,  io  order  to 
aecvre  mntnal  regMd*  'f  hey  must  indeed  be  actnaied 
by  the  aame  grand  moral  feelings ;  there  moat  be  the 
same  regard  to  truth,  honour,  and  principle— the  same 
anxious  desire  to  promote  each  other's  comfort ;  and 
after  this,  it  matters  not  bow^issimilar  their  occupations 
nay  be.  Tbey  will  rather  injure  their  iotereMa  by  «t* 
tempting  an  approsinatioD  in  any  other  respect  t  and 
Hercules,  with  the  distaff  of  Omphaleinhis  hand,  is  not 
more  ridiculous,  and  out  of  character,  than  the  virago, 
who  aSecta  the  manners  and  pursuits  apiwopiietn  to 
men.    Que  fugit  a  texu,  v$re»  amat, 

Nothii^  aureiy  is  batter  calculited  to  promote  the 
general  improvement  of  the  apedea  than  that  principle 

of  love  which  leads  the  two  sexes  to  desire  and  con&tilt 
the  happiacsa  of  cacti  other.  In  tbe  rudest  state  of  so- 
ciety it  has  its  influence.  In  such  a  stale,  indeed,  woman 
is  comparatively  disregarded:  ber  wcaknew  and  de* 
pendenee  render  her  completely  anbservient,  and  make 
her  the  degraded  drudge  of  her  rough  and  unpolished 
yoke-mate.  In  a  state  of  ease,  comfort,  and  afBuence, 
woman  becomes  an  object  of  greater  consequence,  but 
chietiy  as  an  instrument  of  pleasure ;  she  then  studies 
the  accompUtbmeots  which  minister  to  Innury,  and,  per- 
bnpa*  tciiiurc*  oonaiderable  influence  in  society.  But 
«he  it  fdll  in  a  state  of  moral  degradation ;  and  her 

beauty  nnd  arromplishments  are  valued  by  her  lord  as 
he  vaiueo  lu!>  pUic,  his  equipage,  and  his  furniture;  that 
is,  merely  as  the  meant  of  fiM<yn|f  his  T«n^  nnd  pro- 
moting his  pleasure. 

It  is  in  the  Christian  ^ttem  alone  that  woman  as- 
•nmea  her  true  rank  in  society :  for  whilst  it  unfolds 
the  virtues  which  confer  the  highest  lustre  on  human 
nature,  it  !>huws  that  womau  is  equally  susceptible  of 
theni  will)  man,  or  rather,  that  her  nature  appears  bet- 
ter adapted  than  that  of  man  for  the  reception  of  tiicm. 
Her  feelings  harmoniae  more  readily  with  the  mild  and 
henevoleot  spirit  of  ihit  religion  t  and  human  excel* 

lence  being  shown  to  consist  in  the  cultivation  of  vir- 
tuuub  and  piuust  ttfi'cctiiiiis,  the  female  who  ift  di&lit)- 
guitthed  by  these  qualifications  may  justly  aspire  to  the 
highest  estimation  in  Christian  tocieQrj  and  beingt 
equally  with  man,  tbe  abarer  of  immortal  hopeti  she  la 
entitled  to  the  aame  conaideratkm  in  tbe  ordUMty  rala- 
tiona  of  life. 

From  what  has  been  said,  we  think  it  wiit  evidently 
appear,  that  our  duty  as  moral  agents  may  be  inferred 
^m  the  conttiitttion  of  our  mtur^  and  the  relatioDs 


In  which  wc  are  placed,  W«  may  My»  with  safety, 
that,  to  a  certain  ektenti  nature  points  oat  tbe  line  of 
duty  :  for  we  have  seen  that  our  appetites,  desires,  af- 

fections,  j)  s'iiL  m:)st  iliiiinctly  to  cctluiti  ends,  the 
altamnteol  u>  which  is  considered  i^ecessary  for  happi- 
ness. But  whilst  our  natural  feelings  impel  us  infallibly 
and  irretittibly  to  deaire  certain  .gratifications,  they  do 
not  point  out,  with  praciilon,  the  means  by  which  the 
end  may  be  attained.  These  means  arc  learnt  by  in- 
struction, example,  experience,  and  reason  ;  and  after 
the  mind  is  thus  informed,  it  perceives  that  the  means 
of  obtaining  the  enjoyments  which  we  desire,  though 
varied)  are  yet  perfectly  definedi  and  that  we  cannot 
neglect  or  abuae  them  without  cempmndalng  our  own 

bap()ines5. 

\Ve  may  perceive,  then,  that  the  author  of  our  na- 
ture has  fenced  in  the  path  of  virtue  by  numberless 
aafegonnla  and  securities,  and  which  way  soever  wn 
turn  onraelveai  we  will  find  monitors  of  duty,  and  re- 
straints imposed  on  vicimis  indulgence.  Yet,  with  all 
these  advantages,  we  need  not  be  surprised  at  the 
struggles  wliicli  are  so  frequently  fell  between  inclina- 
tion and  duty.  Such  struggles  are  absolutely  unavoid- 
ablCt  for  the  appetite  it  blind  and  indiscriininating ;  it 
may  impel  oa  to  desire  what  we  have  no  right  to  aspire 
to,  and  which  cannot  be  ours  without  violating  the 
rights  of  another.  Tp  feel  hunger,  and  desire  food,  is 
perfectly  natural,  and,  therefore,  cannot  be  wrong:  but 
it  is  contrary  to  justice  to  gratify  this  desire  ai  the  ex- 
pense of  another.  To  desite  S  beautiful  woman  may  be 
•quaUy  natural,  but  it  ia  wrong  to  seek  the  gratification 
or  this  desire,  if  she  is  alreadjr  become  the  property  of 
another.  In  short,  our  appetites,  passions,  and  desires, 
require  to  be  corrected  by  a  consideration  of  the  relations 
in  which  v>  c  stand  to  God  and  to  society ;  and  it  is  a 
considerable  time  before  these  are  so  distinctly  per- 
ceived, at  to  operatn  aiiely  and  enpeditiously  in  re- 
lating the  conduct. 

Man's  moral  character  results  chiefly  from  his  social 
connections, and  these  are  not  adventitious  or  fortuitously 
formed.  Our  analysis  of  some  of  the  prominent  feelings 
and  circumstances  of  human  nature  had  for  its  object  10 
show  that  society*  in  its  various  forma  and  modi&eatioaai 
necessarily  results  from  them  $  that  man  is  made  for  so- 
cial relations,  and  is  gradually  trained  to  discharge  the 
duties  rct[uiied  in  there,  by  the  moral  and  intellectual 
perceptions  aiisiiig  fioni  the  constitution  of  his  nature. 

Above  all,  the  sense  of  religion, .arising  naturally  at 
least,  if  not  necessarily,  out  M  the  circnmstancea  and 
constitution  of  man,  tends  to  strengthen  the  power  of 
moral  obligation,  and  to  afford  an  intelligible  and  univer- 
sally applicable  rule  of  duly.  That  it  is  absotu'.cly  ne- 
cessary .tppears  from  Ibis,  that  no  nation  has  ever  been 
able  to  do  without  it|  snd  in  every  state  of  society  reli- 
giou  lias  always  been  aaanmed  as  tbe  sanction  of  morals. 
That  it  is  ao^must  be  admitted  on  every  rational  system 
of  morals;  for  if  there  is  at  God  whn  created  all  tilings, 
biid  cstablislicd  thus:  laws  which  wc  feci  uurseives  bound 
to  obey,  we  must  evidently  consider  his  will  as  tbe 
sovereign  rulo  by  which  wc  ought  to  regulate  our  coo- 
doct.  And  if  we  set  such  considetations  aside,  we  con* 
fess  that  wc  cannot  perceive,  by  any  powers  of  reason 
that  we  possess,  any  principle  that  will  make  a  man 
forego  cviJtnl  advantages,  and  submit  to  serious  jjriva- 
tions,  iitcrtily  trom  a  sense  of  duty  :  and  we  are  more 
aitii  more  convinced  that  the  sense  of  duly  is  an  unin* 
teUigible  phrase^  or  •  principlo  without  foundation^  mi* 
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Ic83  it  be  resolved  into  obcdkncc  tu  the  divine  law.  A 
sense  of  intcic&t  ni?.y  make  a  man  avoid  certain  vices, 
fciicl)  as  gluttuiiy,  iiiienipcrancflt  and  the  like;  but  to 
discharge  the  rei4tive  duUes,  a  man  mutt  love  hu  neigh- 
dour  at  Mmte^ ;  ind  we  know  nutbiiig  itiut  can  prodifce 
this  TcLlii  i;  but  the  conviction  that  God  u  the  common 
failier,  giAcrnor,  and  judge  of  all. 

The  moral  duties  arc  alike  binding  on  all,  and  no 
rank  or  condition  can  claim  exemption  from  laws  whiclii 
being  founded  on  the  nature  of  man,  and  the  will  of 
flud,  must  necessarily  be  of  universal  obligation.  The 
circumstances  of  individu.ils,  however,  arc  extremely 
various,  and  almost  every  man,  from  his  particular  sliu- 
aiiou  and  relations  in  society,  will  be  called  more  fre- 
quently to  the  exercise  of  some  moral  duties  than  others. 
For  these  he  acquires  a  fondness^  and  often  displays  a 
peculiar  proneness  to  the  performance  of  them.  This 
is  said  to  be  ih.'-  i  fTi  ct  of  habit,  .1  quality  which,  \Uiil-:t  il 
^ives  addiiioiiul  security  and  facility  to  virtue,  is  nut 
without  some  tendencies  of  an  opposite  character, 
against  which  we  would  do  well  to  be  on  our  guard. 
*  The  man  who  ha«  been  trained  by  habtt  to  the  exer- 
cise of  a  particular  virtue,  Is  very  spt  to  view  it  with 
overweening  fondness ;  and  to  bo  itarsh  and  uncharit- 
able in  judging  of  others  who  do  not  show  tlic  same 
readiness  and  facility  in  the  performance  of  it.  The 
man  wito  is  distinguished  by  any  virtue  not  exactly  in 
the  common  line  of  practicei  is  always  sure  of  an  ample 
share  of  admiration.  We  think  him  something  above 
the  ordinary  level  of  mortals,  bcciiiic  he  ict  nvs  to  do 
with  ease  and  pleasure  what  would  cu^sl  others  much 
diniculty  and  pain  to  accomplish. 

If  the  estimation  of  'the  worldi  in  this  respect>  be 
not  altogether  correct,  it  is  at  least  salutary  in  its  influ* 
ence,  and  we  are  more  anxious  to  prevent  undue  ela- 
tion in  those  who  are  thus  distinguished,  than  to  teach 
men  to  withhold  the  mead  of  praise  from  any  thing  that 
bears  the  appearance  of  virtue.  In  a  rigid  estlmaiiot) 
of  the  subject,  however,  a  man  cannot  reckon  himself 
entitled  10  TCry  high  praise  for  the  performance  of  du* 
ties  to  which  he  has  been  trained  by  a  long  course  of 
tliscipline,  or  liV  pu'vciTul  .I'^sociations. 

Dr.  Reid  has  assigned  sornc  mysterious  influence  lo 
kaf>if,  and  has  exalted  it  into  an  original  principle  of 
our  nature.  *<  It  appears  evident,"  sa^ s  he.  ^  that  as, 
without  insUnct,  the  infont  could  not  live  to  liecome  a 
ntan,  so,  without  habit,  man  would  remain  an  infant 
through  life,  and  would  be  as  helpless,  as  unhandy,  as 
speechU  SI,  and  as  much  a  child  in  understanding  at 
tlirccscori'.  as  at  ilnce."  He  afterwards  observes,  "  no 
man  can  show  a  icason  why  our  doing  a  thing  fre- 
^uentl^  should  produce  either  fiicility  or  inclination  to 

Tl.is  is  r.crcainly  put'.ing  f.n?'!:  oui  of  Its  ])!acc,  and 
making  it  usurp  the  province  oi  a  more  important  prin- 
ciple. How  is  it  possible  for  this  ingenious  author  to 
make  out  his  position,  that,  without  habit,  a  man  would 
be  as  much  a  child  in  understanding  at  threescore  as 
at  three  ?  Would  not  the  memory  retain  the  impressions 
which  it  had  received,  the  knowledi^o  which  il  had 
gained,  and  the  facts  whir.li  had  pai^icd  in  review  bv. 
fore  itf  without  any  dependence  on  the  power  of  halxi  I 
And,  as  we  think  habit  not  absolutely  indispensable  for 
the  acquisition  of  knowledge,  neither  do  we  think  that 
its  tnlfuence  over  the  human  mind  is  abiolutely  tinac- 
i  QuniuMc ;  at  ira^t,  we  think  It  Tmj  flssily  be  referred 
to  an  ulterior  principle. 


In  fact,  wc  consIJcr  habit  merely  as  one  of  the  ordi- 
nary phenomena  connected  witti  memory  And  the  asso- 
ciation of  ideas  ;  and  00  ibis  principle  we  think  its 
power  may  easily  be  aMoaittied  Car.  Wbatover  Jtt» 
been  once  before  the  mind,  will  find  •  readier  admission 
when  presented  a  second  time  ;  for  this  plain  reason, 
that  it  was  at  tirsl  a  stranger,  but  is  now  recognized  as 
an  acquaintance.  Wc  iiuglu  have  had  some  difficulty 
at  first,  in  understanding  it,  and  it  might  have  coat  us 
a  good  deal  of  trovble  to  discover  all  lU  bearingk  and 
tendencies ;  but  these  difficulties  being  once  removed, 
never  lecur;  and  the  fact,  or  the  feeling,  or  whatever 
it  may  be  called,  being  treasured  up  in  thu  memory,  is 
added  to  the  general  stock  of  knowledge,  and  becosoee, 
as  it  were,  a  now  peiat  from  whicli  we  start  in  aesadi 
of  ulurior  improvement'  « 

But  the  recurrence  of  an  idea  or  practice,  however 
frcqumi,  does  not  necessarily  constitute  habit.  Though 
we  wash  oui  face  every  morning,  or,  every  morning  say 
our  prayers,  this  is  not  habit.  It  is  a  regular  custom^ 
founded  on  expediency  or  reason.  NeitJter  do  w«  ap* 
ply  the  name  of  hoAit  to  any  of  those  practices  wbidi 
result  from  the  general  constitution  of  our  nature,  and 
are  observed  by  all  mankind.  Wc  do  not  say  titai  a 
ni.ui  has  a  habit  uf  taking  his  breakfast,  or  dinner, 
Uiuugh  he  docs  so  every  U.ty  of  his  life,  and  has  a  most 
decided  induiation  to  the  practice.  By  a  habit  of  eat- 
ing, wo  would  understand  glutloiiy ;  as  a  habit  of 
drinking  always  implies  drunkenness.  A  maa  may 
have  a  l.abii  of  sleeping  in  his  cliair  after  dinner  :  we 
never  laik  of  the  regul.tr  repose  of  sleep  as  a  babit. 
Perhaps  there  is  as  much  of  habit  in  the  art  of  walking 
as  in  most  tilings ;  yet,  walking  appears  ao  natural 
that  we  never  consider  it  as  a  habit ;  but  if  «  manliBps 
without  being  lame,  or  slouches,  or  swaggers  ia'kia 
walk,  wc  say  he  has  acquired  habits. 

It  is  evident,  then,  that  wc  apply  the  term  habifs  to 
ceruin  practices  a  little  out  of  the  ordinary  way,  when 
tiiey  obtain  a  very  prominent  influence )  or  to  muural 
practices  when  carried  to  habitual  eseoasv— Out  moral 
habits  may  be  explained  in  the  same  vray.  Particulu- 
circutjisiancus  i;ivc  nvirc  impo'.'taru'C  iti  our  irnag'in;ition 
to  one  duly  ihait  tu  another.  Il  isas.  fur  instance,  been 
particularly  enforced  by  the  friend  whom  we  admire ; 
it  has  been  recommended  by  some  very  intereatiag 
concomitants,  or  by  some  powerful  coniidcrBttonstt 
public  or  private  advantage :  from  these,  and  similar 
circumstances,  it  appears  of  paramount  importance  ; 
and  in  our  siuiation  u  may,  in  fact,  be  so  ;  but  wc  ought 
not  to  denounce,  as  deficient  in  moral  sensibility,  those 
who  do  not  view  it  with  the  same  rapturous  feelings. 

All  jprejudiees  are  habit»  arising  out  of  contracted 
education,  illiberal  society,  or  the  example  of  those  vHso 
have  more  ii^nucine  than  sensu.  All  prejudices  have 
a  certain  degree  ol  moial  oiiiiquily  atutlicd  lo  them  : 
but,  as  the  defect  originates  chiefly  in  the  imderstand- 
ing,  they  may  be  called  bad  inttUeetual  AaOiit,  Wc  do 
not,  in  genend,  view  such  habits  with  much  moral  dis* 
approbation.  We  are  rather  amused  in  tracinc;  their 
origin;  and  regard  them  as  the  subject  ol  ridicule, 
raihiT  ihaii  of  rii'id  censure.  They  have,  however,  a 
very  extensive,  and  very  pernicious  influence  oa  the 
happiness  both  of  individuals  and  of  society,  as  tliey 
obviously  impair  general  beaevolence,  and  obstriic^ 
general  improvement. 

To  love  the  country  in  which  wc  arc  born  better 
than  any  other  is  not  a  prejudice  :  it  is  a  natural,  irrc< 
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ttatlble  fitetiof  i  ud  (be  man  vbo  is  a  ttranger  to  it, 

nvjst  be  urincqutinted  with  all  the  finer  seusibiliiies  of 
oui  li^iuic.  It  is  impossible  to  reflect  on  the  scenes 
with  which  oui"  recollcclions  of  youthful  happiness  iiru 
ioseparabif  associated,  witliout  the  most  decided  par- 
tiality :  it  is  impossible  to  think  of  the  place  wbicb 
coDtaioa  tbe  graves  of  our  fatbers»  and  of  (be  votnf*^ 
nions  of  oar  early  day^i,  witbom  feeliogs  of  die  deepest 
interest :  and  a  general  predilection  for  our  native 
country  must  arise  in  every  well  regulated  uiiad 
a  recollection  of  the  social,  civil,  nnd  religious  ties  which 
have  so  intiotately  connected  our  hearts  with  the  coun- 
try and  community  in  which  we  have  been  brought  up. 
Such  fcclin^^s  as  these  are  not  prejudices  :  for  they 
arise  out  of  natural  and  uaavoidable  associations  ;  and 
there  is  a  defect  in  the  heart  of  every  man  who  is  a 
stranger  to  them.  But  if  love  to  our  country  and  con- 
necUoos  leads  us  to  despise  other  communities,  or  to 
bate  and  dislike  those  who  differ  frooi  us  in  poUUcal 
liwtitotionfl,  in  civil  customs,  or  in  national  mannei^ ;  in 
that  case,  :■.'<_  are  under  the  dominion  of  the  most  nar- 
row and  iiui  Uul  prejudices,  and  will  never  be  able  to 
exhibit  a  single  feature  of  geneval  pIdlanfbTOpf,  or  of 
genuine  christian  spirit. 

Prejudices  in  the  esse  of  certain  contracted  miDde« 
and  limited  understandings,  may  be  useful.  They  are 
a  sort  of  substitute  for  steady  principles  ;  and  we  should 
be  afraid  that,  were  a  weak  man  to  renounce  his  pre- 
judices, he  mtghi  never  find  any  principles  so  likely  to 
secure  consi^^tency  of  conduct.  On  this  ground*  we  are 
oot  displeased  sometimes  to  see  an  obstinate  man  re' 
sisting  enlargement  of  underatsnding,  for  he  might  lose 
what  he  would  never  be  able  to  replace  ;  and  his  mind 
might  be  set  afloat  without  a  sin^^le  light  todircct  him. 
We  have  seen  melancholy  cxi  mplificaiioiis  of  these  ob- 
servations in  the  case  of  many  who  have  been  trained 
tip  under  the  firfjudice»  of  rcUgiotts  education ;  we  say 
prejudices,  for  their  impressions  never  roie  to  tbe  rank 
of  rational  principles. 

When  t)'  zr.  thev  have  been  laiichcd  out  of  that  vcnc- 
ration  which  they  had  been  accustomed  to  entertain  for 
sacred  subjects,  tlicy  become  the  most  disgusting 
profligates  i  and,  by  their  nauseous  licentiousness,  ra- 
dier  do  good  than  harm,  to  the  cause  which  tbef  mean 
to  injure. 

But  when  we  talk  of  the  good  effects  of  any  preju- 
dice, wc  must  be  understood  to  speak  only  of  those 
prejudices  which  lean  to  virtue's  side.  Wc  have  very 
little  fiult  to  find  with  that  prejudice  which  UMllcea  a 
mother  believe  her  own  child  the  finest  that  ever  was 
bom ;  but  there  are  few  prejudices  so  harmless  as  this ; 
ihey  generally  incline  with  preponderatint;  bi  is  to  the 
vvroin;  side  ;  and  often  present  insuperable  o!;sla<;!e9  to 


the  dissemination  of  ooiTOCt  ai^i  enlightened  principles. 
Prejudice  is,  in  itlany  caseSf  more  dangerous  than  vice  ; 
a  man  can  never  have  the  effrontery  to  vindicate  the 
latter  ;  and  however  much  he  maybe  attach-.d  lo  it,  he 
is  generally  ashamed  to  avow  it.  But  the  case  is  wholly 
different  when  a  man  is  under  the  dominion  of  preja« 
dice}  he  then  glories  in  his  delusion,  and  is  ready  to 
become  a  martyr  to  his  error. 

If  what  we  have  said  on  the  su'ijcct  of  habl:  be  cor- 
rect, wc  ought  to  reckon  all  our  vices  hab-Jf:  ;  (jur 
virtues  ought  not  to  be  accounted  so,  in  ouc  view  el  tliC 
ioundatioo  of  morals,  except  when  particular  circum- 
stsnees  have  given  unusual  prominence  to  tome  psrti* 
cular  branch  of  a  general  duty.* 

Few  of  the  duties  of  life  arc  indeed  so  obvious  as  to 
spring  up  spontaneously  in  the  human  mind  ;  most  of 
them  are  the  result  of  experience,  instruction,  or  ex- 
ample ;  and  so  far  they  msj  be  accounted  habits;  as 
we  often  understand  by  that  lem  atlacquued  qualities. 
But  the  general  habits  of  right  conduct,  tike  the  habits 
of  speaking  or  walking,  arc  so  familiar  to  the  generality 
of  mankind,  that  we  consider  ihem  as  natural  results; 
and,  indeed,  they  may  with  propriety  be  reckoned  so  ; 
for  the  leading  truths  of  morality,  though  some  of  tlicm 
may  not  be  palpable  at  first  view,  become  more  obvious 
every  time  they  are  presented  to  the  mind  ;  it  sees  their 
bearings  and  connections  more  clearly,  and  perceives 
them  to  be  enforced  by  a  thousand  analogous  circum- 
stances and  events  in  the  general  economy  of  provi- 
denee.  They  then  become  axioms,  instead  of  corolla- 
ries; and  that  which  was  originally  the  result  of  painful 
study,  and  patient  investigation,  assumes  the  place  of 
a  first  prim  iplc. 

But  vice  is  always  contrary  to  right  reason,  and  to 
the  natural  order  of  things;  it  is  persisted  i;i  to  the  ob- 
vious detriment  of  our  best  interests  i  and  it  is  only  in 
consequence  of  a  certain  obliquity,  introduced  by  habit 
into  the  physical  and  moral  constitution  of  man,  that 
it  is  enabled  to  hold  its  grotmd  in  ilie  face  of  so  many 
discouragements  and  ctis-.u.iiivcs.  Bad  habits,  by  loii^j 
iiuhilgence,  become  almost  irresistible  ;  thr  mnn  who 
i^as  been  accustomed  to  the  stimulus  of  nrtit^cial  excite- 
ment, becomes  languid  when  it  is  withheld,  and  would 
as  soon  be  deprived  of  meat  and  drink,  as  denied  the 
gratific -.lion  of  his  acquired  appetites.  The  immediate 
consequence  of  excess  is  langour  ;  a  useful  lesson  to 
prevent  repetition  of  the  same  olTericc  a^ai:i'<t  nature. 
But  mankind  have  discovered  artificial  stimulants  to 
ttvermme  constitutional  depression  ;  and  these  will  bo 
most  readily  resorted  to  in  time  of  need  j  where  they 
are  found  to  answer  the  purpose,  reason  has  little 
chance  in  arguing  against  them  ;  they  have  two  most 
conclusive  recommendations  in  their  favour;  they  pre- 


•  We  have  hcrr  the  authority  of  Aristotle  ngii'mst  us  Hr  says  (lint  virtue  lines  iiol  prope  rly  exis^  till  it  becorrcs  the  U'sual  li.ibit 
:»nrl  (iispfttitiiin  ot"  tlic  minrj,  "  Thus  the  action  wtiich  prncccfh  (rom  an  occsiional  fit  of  pcnerosity  is  unfiouhtrdly  »  gonernus  ac'.ion, 
hilt  !hL-  mall  «  ho  perfurnis  it  is  luit  ntcfssarily  u  (^fiierinis  pLi-s'Jn,  because  it  in:iy  be  the  single  action  of  the  kind  svliicli  ht-  r.vcr  per- 
tnriiii-il.  The  moilro  nm!  ilit^prisiiioii  of  hrart,  from  ttliicti  th<s  actinn  was  pertbriiicil,  may  hare  been  quite  ju»t  onil  proper :  hut  u» 
ihis  happ\-  mood  tcctiia  tp  have  been  the  cffett  rather  «t  accidrnt.i!  luinirHii-  than  of  any  thing  stcaely  or  permanent  in  ilu'  (  huriqlcr, 
it  call  reflect  no  great  honour  on  the  performe-r.  When  wt  dcnoniiiute  n  chamcler  (^encruut  or  charitable,  or  virtuous  in  any  re- 
spect, we  mean  to  iignily  that  the  disposition  cxpreiwed  by  each  of  thofte  appellations  is  the  u«ua)  and  customsry  disjinsitirjn  of  the 
prrion.  lUit  singli^  actions  of  any  kind,  how  proper  and  suitable  noever,  are  of  little  consequence  to  show  that  tliii  is  tlie-  rasr.  If* 
single  aclinri  was  iufRr-icnt  to  stamp  the  character  of  any  virtue  upon  the  pcnon  who  performed  it,  the  most  uortliU-ss  of  mankind 
might  lay  claim  to  all  ilie  virliips  ;  si  ncc  there  ii  no  man  who  has  not,  upon  sonic-  occ  asion',  aclcd  willi  pni  lencc.  j-istlce,  temperance 
and  fortitude.  Bui  though  single  actions,  !iow  laudable  soever,  reflect  very  little  praise  on  the  pers</n  who  pcrforuis  then.,  a  iing^le 
viciotu  action,  performed  by  one  whote  conduct  is  usually  very  refjular,  jfreatly  diminishes,  ami  somrtitne*  destroys  altogether  our 
Opinion  of  his  virtue.  A  single  action  of  ibis  kind  sufficiently  shown  that  his  habits  are  not  perfect,  and  that  he  is  less  to  be  depended 
 « — .V  , —  T  might  here  been  sptteiwfiae."  Wai^9  Mttimtf^iiiemrfMMFkikiifliv. 
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lent  a  remedf  for  praaeot  wwaateew,  and  tbejr  ate 

much  more  palatable  than  lessons  of  "ielf-denial,  the 
only  cure  for  ilie  moral  maladies  of  the  huinun  mind. 

Ilcncc  we  every  day  sec  utlcinpis  lo  reconcile  luxury 
with  heahli,  and  excess  with  cnjpymcnt;  aud  every  such 
attempt  has  a  tendency  to  perpetuate  and  strengthen  the 
eriif  and  to  render  emancipation  more  hopeless.  The 
too  of  Diniii  who  had  been  corrupted  by  Dionysius,  chote 
to  put  an  and  to  his  own  existence,  raiNcr  than  submit  to 
the  reatraints  which  the  wisdom  of  hiss  father  attempted 
to  impose ;  and  such  facts  ate  perfectly  familiar  to  our 
obeervationt  for  we  dailf  see  men  blUng  the  voluniary 
vietiros  of  their  vicesi  in  spite  of  the  most  powerful  mo- 
tivcs  anil  iiu'ucemenls  lo  rcTormaiion  of  ccnduct. 

ll  has  often  Ijecii  (jhscrvc'l,  (hut  bad  habilii  aic  more 
alc?.dy  and  ctmsisteiit  in  ilicir  operation  than  good  ones  ; 
and  it  is  not  diRicult  to  account  for  the  fact.  Our  vir- 
tucs  carry  oa  to  the  very  verge  of  vice ;  that  la  to  aajr, 
the  slightest  excess  either  in  good  or  indifferent  quali- 
ties, constitutes  a  moral  offence ;  and  how  readily  may 
even  a  f^ood  man  be  betr^iycfl  hy  tlie  warmth  of  his 
fcclingi,  by  the  influence  of  example,  or  of  unexpected 
temptations !  But  bad  habits  never  can  make  any  ap- 
piroximaiion  to  the  coofinea  of  virtue ;  the  man  who  in- 
dulges thcnit  haa  turned  hia  back  upon  it  t  and  eyery 
step  that  headvaneea  carriea  him  fartlierfrom  (be  patba 
of  wisdom. 

In  every  judicious  system  of  moral  educationi  few 
things  are  more  deserving  of  attention  than  the  forma- 
tion of  habits.  The  great  object  to  be  aimed  at  in  earljr 

culture,  is  the  complete  fxrcupation  of  the  mind  by  some 
employment  which  may  lay  the  foundation  of  useful  ha- 
bits in  after  life  ;  or,  at  leaht,  may  prevent  the  formation 
of  such  as  are  wrang.  And  where  bad  habits  have  been 
acquiredi  tbef  are  not  to  be  conquered  by  the  power  of 
arniment  or  of  demonairation ;  the/  are  to  be  orercorae 
oiuy  through  the  influence  of  some  counteracting  prac> 
(ice,  which  must  be  made  sufTvciently  interesting  to  en- 
gage the  feelings,  and  abstract  the  atlcnuun  fr^m  the 
hurtful  habits  which  have  engrossed  it.  To  effect  a  re- 
formation in  such  circumstancesi  is  a  worlt  of  extreme 
difBcttlty;  but  it  ought  not  to  be  abandoned  in  despair. 
The  most  pernicious  habits  have  often  been  acquired 
from  the  want  of  congenial  employment;  for  if  a  man 
is  either  idle  or  forced  to  do  what  he  dislikch,  he  has 
every  chance  lo  seek  lor  pleasure  from  forbidden  grati- 
0catioiia.  We  should  think  it  advisable  to  give  everjr 
young  person  who  is  not  condemned  to  manual  labour* 
as  many  securities  as  possible  against  the  formation  of 
evil  habits;  and  ample  resources  arc  furnished  in  c\ilii- 
valing  the  pleasures  of  taste,  or  in  the  departmenfi  of 
the  arts,  or  of  elegant  accomplishments,  or  of  polite  lite- 
rature, or  of  scientific  research,  or  of  harmless  amuse- 
ment. And  we  believe  it  has  often  happened,  that,  from 
injudicious  restraints,  or  from  the  mind  being  forced 
into  an  unnatural  channel,  the  worst  cotise(|Menccs  have 
bfcij  produced;  and  tlic  youn^j  h.ive  been  led  to  seek 
from  vice,  that  pleasure  which  might  have  been  found 
more  pure  and  ample  in  congenial  occupations,  or  in  in* 
noccnt  recreations.   We  are  for  dimiidabing  none  of  Ibe 


natoral  reaoarees  ofliaman  enjoyment;  wtwwM  it' 

commend  them,  not  only  as  means  of  happiness,  but  a 
sccui  ilies  for  virtue;  and  il  vice  is  excluded,  wc  sha.i 
nut  be  much  disposed  to  find  fault  witii  l)uman  employ 
mcnts.    With  this  reservatioo,  we  would  adopt  the  sea- 
timeot  of  Heaiod,  even  in  the  sense  in  which  Socnlea's 
acCUters  chari^cd  him  with  using  it. 

Cfy«>  ^'*(^«»  •Mil*?,  arjyfUf  i't  r'  ituftf. 

On  the  Origin  of  Evil. 

It  has  often  been  aaked|  how  there  abould  be  ao  mieh 
sin  attd  suffering,  or  to  much  vice  and  misery,  in  a  woild 

created  and  govire.ed  by  a  Hod  of  in*"!?:!'  >  wi  .rforn  and 
jjoodness.  We  ilo  not  know  that  a  s^Uhliictory  answer 
has  ever  been  f^iven  to  this  most  dilTicult  (jiiestion;  aiKi 
in  agitating  the  subject  ai  present,  we  are  far  from  emer- 
tainmg  the  hope  tliat  wo  snail  be  able  fully  to  resolve 
this  nodut  in  the  divine  economy.  The  qucattoo,  ho*, 
ever,  in  one  form  or  another,  is  indispensable  in  all  dis- 
cussions on  morals :  and,  though  much  must  necessa- 
rily remain  unexplained,  from  the  present  laipcrfcctioc 
of  our  faculties,  we  do  not  despair  of  removing  the  dif- 
ficulty at  least  some  steps  farther  back,  or  perhaps 
carrying  it  to  the  point  where  aoquieaeeno*  fal  tiM  ia- 
scrutable  will  of  lieafen  muat  put  an  and  to  nor  fc- 
■earches. 

The  Manichxan  notion  of  two  eternal,  independeot 
priociplesi  the  one  good,  and  the  other  evijf  wna  vcij 
early  and  extenaively  recdved  in  the  Eaat.  Aecordbf 

to  this  notion,  there  was  a  continual  contest  between 
these  two  principles,  and  their  power  was  so  equally 
lanced  that  neither  of  them  could  obtain  a  decided  supe- 
riority ;  hence  resulted  that  mixed  state  of  vice  and  vir- 
tue, misery  and  happiness,  so  observable  in  the  histnty 
of  the  world,  aiMl  particularly  in  the  li£a  of  man.  They 
most  have  had  vei^  little  philosophical  obaermion  who 
could  rest  satisfied  with  this  clumsy  hypothesis;  for  it 
is  pcrlecily  apparent,  that  all  (he  physical  evils  at  least 
(and  these  were  (he  evils  chiefly  regarded  in  this  scheme.) 
are  not  only  reconcileable  with  the  perfiections  of  a  wiic 
and  good  Being,  but  are  absolute  indicadoM  of  hia  wis- 
dom and  goodness  in  the  present  state  of  man.^ 

A  more  n)odcrn  hypothesis  represents  the  existence 
of  evil  as  necessarily  arising  out  of  the  intractablencs^ 
and  imperfection  of  matter;  from  which  qualities,  ^mc 
degree  of  imperfection  and  evil  must  be  attached  to 
•vary  ««ated  thing.*  Thia  is  intended  aa  a  Tlndtcatiaa 
of  the  Creator :  but  even  granting  the  premiaes,  it  does 
not  answer  the  purpose  ;  unless  il  could  at  the  same  time 
be  shown,  that  God  was  under  the  necessity  of  acting, 
and  of  calling  the  world,  as  wc  now  find  it,  into  exist- 
ence. For  if  the  Deity  had  free-will  and  prcaetenc^  it 
would  still  remain  to  be  ahown,  why  he  gavo  Uith  is 
creation,  which  must  necessarily  issue  in  evil  and  miscrr 

The  only  satisfactory  answer  to  this  is,  that  the  eviu 
we  deplore  are  pr<jductivc  of  good  on  the  wholut  mllie 
essential  to  the  mural  discipline  of  man. 

pope,  in  attempting  to  Tindieate  the  ways  of  God  Is 
roaut  haa  introduced  a  very  gratuitoua  and  i&nriiGail 


*  Reapondendum  est,  nihil  quidem  perfeetionls  et'realilatU  pure  postivx  esse  in  ereaturis  carumquc  actibus  bonis  malisque,  qaCfi 
on  Deo  debeatur  (  scd  imperi'eclioneni  actus  in  privatione  conslsterc,  et  oriri  ex  originali  limitatione  creaturarum.  quam  jam  ihr 
in  Statu  pnnsMSsiliilitatlB  (id  eat,laieglcae  veritatum  xternorura  aeuideia  divino  intellectui  obvemmibu«)  habent  ex  essentia  >iu 
asm  qtiod  GiaiMiaae  esieiet^ uoa  eiuanua,  sad  Deus  foret.  Liniilata  autem  dicitur  creatura,  quia  limit^s  scu  tenninoa  sux  vMp- 
Utduiia.  poteail*,  sdeaitiit^  et  odaseanqiie  peifcetle«fai  habet.  lu  AmdameataM  matt  est  aeeeauoium,  sed  orttw  tsaea  coatiaBew  i 
id  est,  aeeeswion  est  at  laalasQtt  pofriibiEa,  led  eenfingens  eat  ut  mala  tint  aetasKai  mm  coMtAirnu.  autem,  per  hamMWiam  e 
a  pateatia  tiaasit  ad  aebini  t  eb  eoavenienttam  cam  epdoa  lenna  aerie  eiyqs  partem  ttiAt.  UUtdu.  CSsnm  JM  Jmevia,  Sie. 
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hypolhesis  into  his  celebrated  essay.  He  takes  it  for 
granted,  that  there  is  a  regular  gradation  of  existence 
risini;  through  every  posaible  variety,  and  that)  there* 
fore,  there  maitbe  •ttcb  a  crctture  as  nwO)  «m1  such  » 
world  as  this. 

Of  systems  possible,  if 'tis  confMt 
I'hat  wisilimi  iiili'iitc  must  make  the  bes^ 
"W  here  »ll  must  fall,  or  not  colierent  be. 
And  all  that  men,  ri»e  in  due  detrree  ; 
Then,  in  the  Male  of  reasoning  liiret  'tis  plaia 
lltefe  nust'be  somtwhere  aoeb  •  tank  as  man. 

This  reasoning,  if  reasoning  it  can  be  called,  is  tlien 
coD&rmcd  by  another  bypotbetia»  ia  which  it  is  assumed, 
or  iDsinuated,  that  our  present  stata  of  being  has  a  rc- 
fLiencc  tn  ?onic  otlier  sphere,  or  systcni,  as  yet  un- 
ki)u»it.  The  leader  must  not  suppose  that  this  has 
any  allusion  to  ttic  coimnonly  received  doctrine  of  a 
future  state.  Nothing  could  be  farther  from  the  mind 
of  tbe  writer  i  he  speaks  «f  some  system  to  whose  con- 
veaknce  are  are,  at  this  momeoti  unconsciousiy  substr- 
vieiM.  Thia  is  evidait  from  what  be  aubjoina  to  his 
Ibnnsr  reaiomng. 

So  nan,  who  bare  seaais  priadail  shMie, 
Periiapsaets  aeeand  taaoBie  aphm  anknown  t 
Tauokes  sootc  wheel,  or  vaifas  to  Miae  foal  t 
Habata  paKwa  aea^  ead  not  the  wbele.j 

It  would  be  unfair  to  be  very  severe  on  this  poetical 

ijsiLiii  of  the  universe,  in  which  sjilcmlid  imaf^ery  arid 
must  beautiful  versification  make  tume  atone nicm  for 
the  grievous  deficiency  of  lugkul  precision;  atul  wliicli 
is  in  fact  not  worse  than  a  hundred  other  schemes  which 
have  been  invented  to  account  for  tlte  same  thing.  It 
is  sufTicictit  to  say,  that  it  consists  witolly  of  gratuitous 
assumptions. 

In  siitirii^  tlie  various  tiicoiics  ttiat  h^\c  hvxn  sug- 
gested to  account  for  the  origin  and  existence  of  evil, 
we  may,  without  encroaching  on  the  province  of  theo- 
logy, be  permitted  to  advert  to  the  moat  ancient  aceouot 
of  this  subject ;  which  is  professedly  not  a  theory,  hat 
a  stateiruiit  of  hi'^toiical  facts.  Tlic  acromit  ii,  that 
ficd  crCaaa  n!:>:i  at  iir;,t  upright;  but  lliut  lie  fill  fronj 
Ills  innocence  an.!  liapj/iness  by  eating  of  the  fruit  of  a 
certain  tree,  of  which  God  had  commanded  him  not  to 
eat.  There  is  no  violation  of  probability  or  verisimili* 
tude  in  this  account.  Oo  the  contrary,  there  are  nu« 
mcrous  memorials  in  the  tradittotial  histories  of  all  na- 
tions, which  bc.tr  a  slrikini;  rtscmljl.mcc  ta  this  state- 
ment. The  Grecian  account  appioachcs  ueatesi  lo  that 
(if  the  sacred  record.  It  celebrates  the  innocence  and 
happiness  of  the  golden  age}  and  tells  us  that  this  de- 
sirable state  of  things  was  destroyed  by  the  Ihef^of  Pro- 
mcthctii,  who  biolc  fifc  from  heaven;  and  that  the  gods, 
to  revenge  liiii  sucrtleijc,  sent  forth  hosts  of  diseases  and 
crimes  to  desolate  the  earth. 

The  coinctdeiice  between  this  account  and  that  con- 
tained in  Seripture,  ia^too  strikini;  to  be  accidental. 
The  oflence  p.nd  the  punishment  bear  such  a  resem- 
blance, that  both  accounts  roust  evidently  refer  to  the 
same  event;  and  we  would  naturally  assign  the  supe- 
riority, in  point  of  authenticity,  to  tbe  account  which 
ire  know  to  be  the  nioht  ancient.  We  do  not,  however, 
positively  aiiirm,that  tbe  various  accounts  of  the  original 
jDDoeence  and  fall  of  man,  so  widely  disseminated  throutrb- 
out  the  world,  have  all  been  iminedi-ieiy  c'.erivt  li  from 
the  Scripture  history.    We  would  rather  suppose  that 

▼ouXtll.  Part  II. 


the  knowledge  of  these  interesting  fiicts  was  universally 

diffused  ;  that  it  remained  uncorrupted  amor.fj  the  Jews, 
by  being  so  early  cnthodied  in  the  record  oi  their  history 
and  laws  ;  whilst  among  other  nations,  being  left  to  float 
down  the  oocertain  chaonel  of  tradition,  it  assumed  those 
various  appearances  which  have  so  much  obscured  and 

disguised  the  truth. 

The  features  cf  probability  which  di-jtingiilsj]  the 
Scripture  accniiiit,  are,  first,  tliat  fioci  prescribed  to  man 
a  test  of  obedience,  in  his  stale  of  innocent  c  ;  fur  with- 
4Mlt  such  a  test  he  could  not  h»ve  been  a  mural  and  ac- 
countable being:  he  could  have  had  no  choice  between 
(^ond  and  evil,  and  therefore  could  not  have  been  a  pro- 
per object  either  of  punishment  or  reward.  And,  se- 
condly, the  test  prescribed  bein^  of  a  positive  and  arbi- 
trary kind,  was  perfectly  adapted  to  the  singular  circum- 
stances in  which  roan  waa  placed  on  his  creation,  in 
which,  as.  far  as  we  can  perceive,  he  could  only  sin 
against  an  arbitrary  statute. 

But  the  (lifiicnlty  lies  not  so  much  in  ascertairjint;  the 
manner  in  wiiicli  evil  was  intro<luceil,  as  in  expL:iniiig 
the  reason  why  it  was  permitted.  Here  we  may  ob- 
serve, that  evil  could  not  have  been  absdtuteiy  prevent^ 
ed,  without  destroying  the  chatacter  of  aaan,  as  a  moral 
agent.  The  few  intimations  contained  in  Scripture,  re-* 
specting  the  condition  of  the  Angels,  are  in  conformity 
with  this  idea.  They  also  were  made  capable  of  sinning, 
in  consequence  of  which  some  of  them  fell ;  whilst  the 
rest,  who  withstood  the  trial,  completed,  in  all  proba* 
biliiy,  their  probation  by  that  reaiatance,  and  are  now 
esem;ite(!  fi  oin  the  possibility  of  falling  ;  as  the  s-iih  of 
the  just  shjil  be,  when  removed  from  this  sEait  ul  dis- 
cipline itito  the  blessedne&s  of  heaven.  So  far,  then,  our 
reason  compels  us  lo  vindicate  the  Almighty  for  having 
made  man 

••SalBeientto  hare  stood,  iboogb  fteetoftU.** 

Another  ground  of  vindication  is  presented  to  us,  when 
we  consider  that  even  the  evils  which  are  in  tbe  world* 
are  productive  of  good  en  the  whole.   With  regard  to 

temporal  or  physical  evils,  this  is  undoubted.  The  hu- 
man character  is  improved  by  sufferin^j;  and  the  evils 
\viiicii  we  most  grievously  ilepluie,  if  borne  with  forti- 
tude, never  fail  to  improve  our  natures,  to  increase  our 
knowledge,  and  exalt  our  virtue.  The  havoc  and  devaa> 
tation  of  war  correct  the  licentiousaeBS  and  cfTeroinacy 
which  result  from  peace ;  and  difficulties  and  hardships 
give  a  vigour  lo  the  ch.iiarter,  and  an  eiilars;cment  to 
the  understanding,  wliich  never  could  have  been  ac<|uircd 
in  the  midst  of  ca'te  and  soft  indulgence. 

Even  the  mutual  depredations  of  the  lower  animals 
which  prey  on  each  other,  though  we  csnnot  suppose 
them  productive  of  any  thinj;  like  moral  improvement, 
yet  display  a  il>e;:b,.n(l  icsoutces  provided  by  their  Cre- 
ator for  their  security  and  comfort  ;  and  in  this  way 
furnish  to  rational  observers  many  striking  proofs  of  the 
goodness  and  provident  care  of  the  Almighty.  Besides, 
the*  very  havoc  which  is  made  by  mutual  slaughter, 
increases  the  number  of  ^cHrra  and  tfieeift  ;  and  in  con- 
sequence of  the  different  tribes  of  animals  preying  on 
each  other,  provision  is  made  for  an  infinitely  gieater 
variety  and  number  than  could  have  existcdi  had  tbqr 
all  lived  on  one  kind  of  food. 

tn  short,  the  whole  system  of  eatemsl  nature  seems 
completely  adapted  to  man,  as  a  creature  born  in  igno- 
rance, and  coDliouaUy  liable  to  sin  i  and  we  might  have 
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hircrred,  though  we  had  had  no  inlbrmatkn  Mi  (be  sub- 
ject, that  the  con<?t'tii'i  11  of  nature,  Or  ihe  sysicm  of  the 
universe,  was  cl;.;:igcti,  when  man  forfeited  his  inno- 
r  ciicf,  ani  became  subject  to  sin  ;  for  as  it  cxi'j's  at  pre- 
*>etu  it  could  have  answered  no  purpose,  in  the  primeval 
state  of  pntityt  bnc  to  impair  human  happineas.  Tbe 
Scripture  account  corresponds  tivith  this  su|;|;«ktioii|  or 
rather,  perhaps,  the  suggestion  itself  hat  artten  out  of 
ilic  Sciipiurc  history;  for  wc  do  not  pretenr!  to  belong  to 
that  hth'jol  fjl  philosophy  which  would  ktt  p  the  mind 
roniplocly  unitiflueucini  liy  such  coDsiikraiioiis  ;  and  wc 
have  been  taught  from  our  infancy  to  believei  that  tbe 
carih  waseunod  vitb  sterilitj  on  account  ofmao'a  trans- 
gression ;  and  that  the  elements  and  sjtteni  of  nature 
were  henceforth  charged  with  hostility  against  the  life 
and  happiiiess  of  man. 

At  tne  same  time,  tiiese  evils  serve  both  as  puniah- 
inenta  and  correctives;  their  evMciit  design  being  to 
obviate  the  etril  tendency  of  our  appelitest  passions  and 
affections;  and  whatever  uneasiness  they  may  cause, 
man,  as  hi.  :  now  instituted,  is  undoubtedly 

happier  than  he  v.ijulJ  nc  without  ihem. 

iSut  wc  do  not  pretend  wholly  to  remove  the  difTicul- 
tics  connected  with  this  question,  when  wc  endeavour 
>tO  show  that  the  outward  arrangements  of  Providence 
are  adapted  with  infinite  wisdom  to  the  present  condi- 
tion and  circumstances  of  man.  For  the  question  is. 
How  the  condition  of  man  came  to  be  as  we  now  find  it ; 
and  why  evil  and  sufTering  are  permitted  lo  find  a  place 
among  the  works  of  a  good  and  merciful  Ood  }  We 
will  perhapa  be  fully  as  near  our  pttrpoae  to  say  at  oneci 

Such  is  the  will  of  Him  who  orders  all  things  well 
and  wisri',  "  But  men  are  nnt  disposeil  to  rest  here; 
and  Ihcy  have  anxiously  laboured  to  separate  tlie  exist- 
ence of  evil  from  the  ordinations  of  Ilcavcn,  aninuing 
that  tliougb  God/or««ow  the  introduction  of  evil,  yet  he 
neithar  willed  nor  appointed  it.  Tbisi  iioweTer»  will 
perhaps  not  appear  to  many  quite  satisfactory;  (or,  as 
every  thing  depends  on  the  Almighty,  it  may  be  said  that 
his  firettience-  or  knowleilj^e  of  what  is  to  happOOi  dlUst 
have  the  same  eflect  as  an  absolute  decree. 

There  is  one  way  of  getting  rid  of  this  difliculty  ;  but 
«e  fear  it  will  not  mend  the  matter  much.  It  is  affirm* 
«d,  for  instance,  that  fintehnee  actoaily  does  not  belong 
to  nod,  and  that  any  idea,  implying  either  Post  or  Prs, 
mu:>l  be  loially  inapplicable  to  a  Being  who  fills  c'.enuiy 
with  his  presence,  with  wliom  a  thousand  yeais  arc  as 
one  day,  and  one  day  as  a  thousand  years.  This  is,  no 
doubt,  truet  but  If  it  la  availabte  for  any  thing,  it  is  to 
silence,  rather  than  to  satisfy  our  reason,  and  to  show  us 
our  utter  incompetency  lo  comprehend  the  things  of 
(ifjd.  It  is  of  no  use  as  an  exjilanation,  unless  it  could 
be  blnmn  ihui  the  actions  ot  n^en  are  altogether  inde- 
pendent on  God,  and  that  he  could  not  prevent  them 
from  being  what  they  are:  but  thia  would  be  vindicat- 
ing his  justice  at  the  expense  of  his  omnipotence,  and 
exalting  his  merry  liy  denying  his  power. 

We  must  not  support  tliai  tlic  Almighty  lias  been. di- 
rected in  his  dcterminuti'jiis  or  di trees  ijy  any  thing 
resembling  the  fate  which  the  ancients  represented  as 
binding  gods  and  men:  we  must  conceive  htm  to  be 
perfectly  free  in  his  determinations  and  his  actions;  and 
though  evil  is  permitted,  we  have  reason  to  conclude 
that  it  ciiuld  not  he  prevented,  without  the  obstruction 
of  a  greater  good  J-Ience  the  observation  of  Augustine, 
quoted  with  approbation  by  Thomas  Aquinas  >>nd  Leib- 
oitZ)  Dtum  fiemUttre  fUMdam  nukt  Jltrif  nt  mutta  btmu 


imfieMmtia;  The  latter  author  <ta«rvet,  that  eva^ 

thing  whose  contrary  implies  a  contradiction  has  a  ne< 
cessary  existence ;  but  every  thing  that  might  be  other- 
wise than  it  it,  though  determined  to  be  what  it  is,  for 
sufiicient  and  inbllible  reasons,  is  contingent.  <*  Cela 
posi,  I'on  voii  comment  nous  pouvons  dire,  avec  piu- 
sieurs  philosophes  et  thooiogiens  c^liblts,  que  ia  sob* 
stance  qui  pcnse  est  poriie  i.  sa  risolotion  par  laYept^*' 
aentatiou  i)t6v  iU  lite  du  bien  ou  du  mal,  et  cela  certaine- 
ment  et  infailttblrment,  matsi  non  paa  n^cessairement : 
c'est  a  dire,  par  <les  raisons  qui  rinclineiii  sans  la  n^ces- 
siter.  C'esi  pourquoi  /» futurt  conttngetUf  prima  et 
en  eox>m£mes  et  par  lour  raiaona,  deaneorent  eaoda> 
gens;  et  Oieu  a  hit  porti iohilliblcment,  par  sa  sagesae 
et  par  aa  bomi,  i  cr^r  le  monde  par  sa  puissance,  rt  i 
lui  donner  la  meilieure  forme  possible  ;  mais  il  n'y  t'olt 
point  port6  n^cessairement;  et  ie  tout  s'est  p^sa^  sans 
aucune  dtniinutioa  do  sa  IHMiVti  parfaite  et  souveraloei 
Et  sans  cooMdiration  que  nous  venons  do  fairei  je  m 
sais  8*11  seroit  tint  to  resoudre  le  neettd'Gordien  do  H 
contingcncc  c;  de  la  liberife."  R^marquet  tur  le  Jjvre 
dr  t'Onif.  Uu  Mal.  And  uith  reg«rd  lo  tiie  txistenceof 
evil,  under  the  admnnsi  i  a  ion  of  a  Ueing  poiverTul,  wise 
and  good,  it  is  to  be  observed,  that  there  is  a  wide  difler- 
ence  between  causing  or  appointing  evil,  and  merely  • 
permitting  it.  This  subject  is  illuatraied  by  Jonathan 
Edwards  by  a  striking  analogy.  *»  There  is  a  vast  dif- 
ference," sa\s  i.e,  "  bi'.iveen  the  sun'^  being  the  cauie 
ol  the  ligliisumem  ss  und  warmth  ot  the  atmosphere  and 
brightness  of  gold  and  diamonds,  by  its  presence  nd 
positive  influence,  and  its  being  the  ocetuion  of  darkntw 
and  frost  in  the  nigiit,  by  its  motion,  whereby  it  desceaJi 
below  the  horizon."  "  If  Ihe  stin  were  the  proper  route 
of  cold  and  darkness,  it  would  he  xhi:  fountain  of  these 
things,  as  it  is  the  lount.iin  ol  light  ar.d  heat;  and  then 
something  might  be  argued  from  the  nature  of  oold  umI 
darkness  to  a  likeness  of  nature  in  the  son;  and  ft  niif(lit 
be  juatly  inferred,  that  the  sun  itself  is  dark  and  cold, 
aiuf  that  his  beams  are  black  and  frosty.  But,  from  its 
being  the  cause  i!0  otherwise  than  by  its  departure,  no 
such  thing  can  bo  intcncd,  but  the  contrary  t  it  may 
justly  be  argued,  that  the  sun  is  a  bright  and  hot  body, 
if  cold  and  darkness  are  found  to  be  the  eooscqijcnoe  of 
ita  withdrawment ;  and  the  more  constantly  and  neceeea- 
rily  these  en'ects  arc  connected  with  and  confined  to  its 
absence,  the  more  strongly  does  it  argue  the  s<in  to  be 
the  lountain  ol  liglit  and  heat.  So,  ioasmuch  as  siti  is 
not  the  Iruit  of  any  positive  agency  or  influence  of  the 
Most  High,  but,  on  the  contrary)  arises  fmm  the  with- 
boldiog  of  his  action  and  energy*  and,  under  certain 
circumstances,  necessarily  follows  on  the  want  of  his 
influence;  this  ia  no  argument  thai  he  is  sinful,  or  his 
operation  evil,  but,  on  the  contrary,  that  he  and  his  n^^cn- 
cy  are  altogether  good  and  holy,  and  that  he  is  the  foun- 
tain of  all  holiness.  It  would  be  ttrango  arguiOK*  indeed, 
because  men  never  commit  sii»,  but  only  when  God 
leaves  them  to  themselves,  and  necessarily  sin  wlicn  he 
does  so,  m\(i  therefore  tlieir  sin  is  not  from  themselves* 
but  from  God,  and  so  iliai  Hod  must  be  a  sinful  Bcla|^; 
as  strange  as  it  would  be  to  argue,  because  it  is  %.\mwf% 
dark  when  the  sun  is  gone,  and  never  darli  when  the  ami 
is  present,  that  therefore  all  darkness  is  from  the  siUlt 
and  that  his  disk  and  beams  must  needs  be  black." 

Hut  even  the  moral  evils  which  are  in  the  world,  litjw- 
cvcr  destructive  they  may  be  to  those  with  whom  they 
originate,  are  productive  of  good,  ott  the  whole.  In  a 
•MM  like  tbe  preseiity  irbere  imd  baa  to  learo  almMt 
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«vcry  tbiog  by  expcrienee,  instruciion,  or  «SMnpIet  th» 

aberrations  of  the  wicked,  and  the  obvious  consequences 
of  their  sins,  afford  a  useful  lesson,  and  supply  demon- 
strations of  the  danger  of  deviating  from  Uil'  plain  path 
Qf  rectitude,  as  pointed  out  by  the  ordiiuiions  uf  Hea- 
ven. BeaideSt  wc-  receive  a  clAsrer  proof  of  the  supcr- 
uateoding  pravideiice  of  God  in  orcrruUpg  the  diwrdcrif 
passions  of  ment  and  making  tbem  subserTient  to  the 
pm  poses  of  bis  v,  ill.  'hun  if  all  went  on  regularly  and 
smuolhly,  withoiu  a  aii,^;lc  jarrinp  or  discaniaiit  princi- 
ple to  disturb  the  harmony  ol  ilic  iiiiivcrsi:.  Livery  man 
has  his  own  centre  towards  which  he  would  gravitate)  or 
llis  own  right  line  in  wMch  he  would  move,  were  he  not 
4r««n  from  it  by  some  superior  force  wJticJi  couMCta 
him  with  the  general  system  of  society.  In  abort,  the 
intention  of  tl;c  AImi>;lny,  both  in  tlic  iistural  and  mo- 
ral woriJ,  !i«cms  to  be,  to  produce  nsguUrily  and  older 
out  of  materials  which  arc  naturally  inert  or  perverted; 
and  ao  much  of  the  di$eordia  aendaa  rerum  is  sdli  to  be 
aeeiit  both  in  the  elomcnit  of  mtore  and  in  the  constitu- 
tion of  human  society,  as  to  bespcilt  »  prcaent  Deity  to 
reguluie  and  adjust  ihcm. 

We  have  alrc.idy  sIioad,  that  tl>e  moral  <|ualities  of 
man  arc  iuipravcd  and  exalted  by  liiu  physical  eviU 
which  In-  ii  called  to  encounter,  and  the  same  effect  is 
produced  by  the  moral  evila  to  wbicb  bo  i»  expoaed. 
The  injuries  and  provocations  of  the  wicked  show  the 
odious  nature  of  the  priiici|jlts  Iiv  wliicli  Ihcy  arc  ac- 
tuated, and  pitJtUicc  in  onr  n.inds  a  Daluril  dislike  of 
ihusc  (juulr.ics  ul.iih  ofli'iid  us;  whilst  patience,  and 
prudence,  and  meeknctiii,  and  forgivei}esS|  are  called  into 
exercise,  and  the  mind  which  improTea  the  tesaon  is  pu- 
rified, adorned  and  exalted. 

But  if  any  thing  farther  be  wanting,  as  a  compensa- 
tton  for  the  evils,  mural  and  pliysical,  which  arc  in  the 
world,  or  as  a  vindication  of  the  benevolence  of  the  Al- 
mighty, we  conceive  it  is  abundaiuty  fumiabed  by  the 
promulntion  of  Christianity,  which  presents  anch  a  view 
of  the  dlTlDe  benevolence  and  love  to  the  haman  race, 
as  wc  could  not  have  formed  a  conception  of,  even  in  a 
state  of  paradisaical  innocence  and  happiness-  In  biiort, 
this  world,  both  in  iis  pliytical  and  njoval  aspect,  is  ex- 
actly as  the  Almighty  intended  it  should  be.  Why  it  is 
as  it  is,  it  would  be  as  useless  to  inquire,  as  it  would  be 
10  ask  why  God  bas  made  any  tbiog  as  it  ii|  or  wby  be 
lias  bestowed  on  roan,  and  the  various  tribes  of  animals, 
the  powers  and  qualities  wliicli  diiitinj^uiih  them.  With 
regard  lu  &fiimalS|  wc  arc  &ati&lied  vviiti  ^liowiug,  that 
their  faculties  are  adapted  to  their  circumstances,  and 
consider  litis  as  conclusive  as  to  the  goodness  of  God : 
and  why  should  we  not  rest  satisfied,  and  adopt  the  same 
concluiiion,  when  wc  perceive  that  the  present  state  of 
things  is  admirably  adapted  for  the  improvement  of  mo- 
ral beings.  Dltricullies,  indeed,  fter|ueiitiy  occur;  but 
they  are  rendered  uttcful  lor  sharpening  our  faculties, 
and  extending  our  knowledge,  and  it  is  impossible  to 
meiMion  an  evilt  for  which  the  Almighty  has  pot  pruvid- 
cd  an  adequate  compensation. 


There  is  no  evil  which  men  view  with  so  much  Iior'* 
ror  as  death:  exempt  tbem  but  from  this,  and  every 
other  evil  will  appear  tolerable  ;*  yet,  in  so  far  as  re* 

gards  the  general  economy  of  nature,  death  cannot  be 
accounted  an  evil.  One  generation  pa;>:ic»  away ;  but 
the  loss  is  soon  repaired;  and  the  affairs  of  men  go  on 
with  renovated  vigour  and  increased  knowledge,  from 
the  accumulated  wisdom  and  experience  of  the  ages 
which  arc  past. 

Of  living  ihingi,  there  is  not  one  that  does  not  ar- 
dently desire  to  enjoy  the  continued  blcssinf^  of  exist- 
ence; but  it  is  not  more  inconsistent  with  the  decrees 
of  heaven  than  wi<.h  general  happineas  and  UsefulnesSt 
that  this  desire  ahouid  be  indulged  to  any  great  exient. 
With  regard  to  the  human  race,  tbe  near  approach  of 
death  operates  as  a  friendly  monitor,  in  the  case  of  every 
individual,  to  ic  press  ilic  extravagance  of  ambition,  to 
teach  sobriety  of  mind,  and  to  stimulate  to  (be  acquisi- 
tion of  qualities  which  cannot  be  affected  by  the  di^olu- 
tion  of  the  body. 

Death,  in  its  moral  effects,  is  not  only  tiscfnl  for  indi- 
vidual improvement;  but  that  general  dentruc.ion  which 
overwhelms  successively  cveiy  thing  that  lives,  is,  in 
fact,  conducive  to  the  general  happiness  and  improve* 
mcnt  of  the  human  race. 

Wby  should  the  present  race  of  roorisis  monopolise 
the  blessings  of  existence?  AAer  they  have  had  their 
share  in  the  business,  the  enjoytTionts,  or  the  miseries  <.f 
life,  is  It  not  leasonablc  that  they  shoutd  be  lemoved 
irom  the  sta^je,  to  give  place  to  others  who  may  tasto 
the  same  pleasures,!  and  exhibit  the  same  characteristic 
features  of  conduct,  though  diversified  by  various  shades 
of  improvement,  and  occasionally  of  deterioration  ?  In 
so  far  as  the  wistfom  and  goodness  of  the  Almighty  are 
concerned,  these  attributes,  wc  may  safely  affirm,  are 
mure  conspicuously  displayed  in  his  giving  life  and  en- 
joyment to  successive  aUiODS  of  animated  beings,  than 
if  tbe  blessings  of  life  were  confined  to  the  existing  ge* 
neraiion  of  men  and  animals; 

As  things  are  at  present  ordered  by  the  wisdom  of  the 
Almighty,  countless  myriads  of  living  creatures  appear 
in  succession  to  taste  the  blcssin;;s  of  existence,  or  to 
celebrate  their  Maker's  praise,  eitlicr  by  the  voice  of 
intelligence,  or  by  the  mute,  yci  expressive  testimony  of 
their  actions.  Nay,  tbe  dispensation  of  death,  which  we 
so  generally  deplore,  furnishes  scope  fi>r  tbe  enjoyment 
ol  some  of  the  purest  pleasures  which  man  can  experi- 
ence here  below.  For  the  constant  waste  of  the  species 
is  sujjplicd  by  children  born  in  our  own  image,  in  wboBS 
happiness  we  are  deeply  interested,  whom  we  view  as 
our  repreaentatlvea  to  other  generations,  and  in  whom  our 

lives  are  so  bound  up,  that  death  can  scat  rely  ii])pear 
even  a  natural  evil,  when  we  have  transmuted,  as  it 
were,  our  existence  and  ourcomfiirta  toothers,  whom 
we  loVb  as  our  own  souls. 

Thus,  then,  viewing  that  dispensation  of  the  Almighty 
wtoich  baa  doomed  ail  mankind  to  death,  merely  as  a 
meaaure  of  the  <fivlne  government,  and  unconnected 


*  The  tnordiuate  love  of  life  is  strongly  pictured  m  the  lines  which  represent  the  feelings  of  tbe  effeminate  Maecenas: 

Dcbilcm  facito  manu> 
Debileiii  pede,  coxa, 
Tuber  ndslrue  (clhberum, 
Lubricai  quatc  dentes; 

Titt  dum  superest,  bene  eiti  , 
Hanc  roUii,  vel  acuta 
Si  aedcam  eiueet  mstiaef 


t  Liiriati  Mils,  edisli  satis,  atque  bibisti. 
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with  our  particular  fecliDRs,  'k  caimol  but  appear  per- 
fectly consistent  with  propriety  and  wisdom.  It  is  use- 
ful for  bringing  a  change  of  acton  OO  ihe  stag;e  of  ho- 
Tnan  life,  that  old  vices  m%f  be  fckrgottciii  that  invetoraie 
habits  of  wickedness  majr  be  destroyed,  and  that  new 
improvements  nuy  he  introduced  in  nionils,  politics,  and 
religion;  or  that  a  ircnh  generation  may  admire  and  re- 
v«re  the  fabric  reared  by  the  wisdom  of  their  forefa- 
tbcn*  or  bequeathed  to  them  by  the  bounty  of  heaven. 

Could  we  view  death  as  unceneerned  spectators,  we 
liavc  Ihlte  do\ibt  that  the  conclusions  which  wc  have 
staled  aliovc,  would  appear  conviiici;ij^.  IJiU  we  cannot 
regard  tills  j;ian(i  consuinmaliun  with  tcelin^i;'*  of  indil- 
fereiice  :  it  appears  as  a  formidable  evil  and  a  terrible 
catastrophe  to  every  one  who  values  the  UessiDgs  of  life, 
«Mr  prizes  the  endearments  of  social  iotercoune }  for  all 
these  must  be  surrendered  ;  and  to  remaiii  entirely  un> 
affected  under  such  jinispects,  would  bcspeslt  more  in- 
sensil^ility  than  sound  philosophy. 

But  this  overpowering  evil  has  a  compensation  in  the 
hopes  of  immortalityj  which  the  light  oS  nature  taught 
the  more  virtuous  amonff^  the  heathen  to  cherish,  and 
which  ('h^istian'■'^  Vii  luifQlded  witli  the  mo-it  com- 
manding inllueiicc.  i'ae  doctrine  of  the  soul's  iiumor- 
lalil)  i?.  second  only  lo  the  notions  wiiicli  we  entcilain 
respecting  the  attributes  of  God,  in  its  influence  on  the 
conduct  m  moral  agents.  It  is  made  subsidiary  to  the 
laws  in  every  state;  and  we  have  never  knowtt  M* fMU 
tion  under  a  regtilarly  organized  system  of  laws  destU 
luie  of  a  belief  of  a  future  state.  Wai  burton  afTirms, 
ihai  the  Jewish  theocracy  is  an  exception  ;  and  because 
the  rewards  of  %'irtuc,and  the  punishment  of  vice,  under 
the  Mosaic  economy,  are  all  of  a  visiiilo  and  temporal 
liind,  he  infers  that  there  must  have  been  an  immediate 
divine  imerferencc  to  cnc()ura^i;e  the  righteous,  and  keep 
ill  awe  the  wicked.  The  ary;uiT)Hil  miy  not  In. Id  in  il.c 
lull  extent  to  wiiirli  he  carrit  i  it  ;  but  we  hiivc  iiiways 
thought  it  entitled  to  more  attention  than  it  generally  re- 
ccivcs,  and  to  be  deserving  of  other  pnus«  btsides  Ibtt 
of  ingenuity  and  profound  learning. 

We  conclude  our  speculations  on  the  existence  of 
evil,  in  the  words  of  an  American  writer,*  whose  views 
on  this  subject  coincide  with  our  own.  "  It  ii>  difricuit 
to  handle  the  necettity  evU  in  such  a  manner  as  not 
to  itumble  such  as  are  not  above  being  alarmed  at  pro* 
positions  which  have  an  uncommon  sound.  But  if  phi- 
losophers will  but  reflect  calmly  on  the  matter,  they 
Will  find,  that,  coiisistet.iiy  with  the  unlimited  power  of 
the  Supreme  C  au^e,  it  may  be  said,  that,  in  the  best 
ordered  system,  rviit  must  have  a  place."  "  If  the 
Author  and  Governor  of  all  things  be  infinitely  perfect, 
then  whatever  ia,  is  right.  Of  all  possible  sysumit  he 
fiath  chosen  the  bnt  s  and  consequently  there  is  ne  ab- 
lolii.'r  r;'i7in  the  iiniv<ti  sc.  I'his  being  the  cose,  all  the 
seeming  imperfectiuui  or  evils  in  it,  are  such  only  m  a 
partial  view ;  and,  with  respect  to  the  w/ioie  system, 
they  are  g9odt."  "  For  if  there  he  any  evil  in  the  sys* 
tern  that  is  not  good  with  respect  to  the  vkvitt  then  is 
the  «t/;'jA-  not  good,  but  evil,  or  at  best  very  imperfect ; 
and  an  author  mu^t  be  as  his  workmanship  is;  as  is  the 
ciTcct,  such  is  the  cause-.  Hut  the  solution  of  this  diffi- 
culty is  at  hand,  that  there  is  no  evil  in  the  universe. 
What !  Are  there  no  pains,  no  imperfections  ?  Is  there 
BO  misenr,  no  vice,  in  the  world  ?  Or  are  not  these  evilal 
Evils  iamd  they  arc ;  that  is,  those  of  one  sort  are  huru 


ful,  and  these  of  the  other  sort  arc  ciiuaily  hurtful  i: 
abominable;  but  they  are  not  evil  or  mischievous  with 
respect  to  the  mhnle. 

It  fornts  a  natural  part  in  every  regular  discusaioa  oa 
moral  science,  to  examine  the  foundation  on  wbicit  the 
important  doctrine  of  the  soul's  inMuortality  rests,  witllB 
view  to  ascertain  its  influence  on  human  conduct. 

With  regard  lo  the  origin  of  this  doctrine,  itseenNle 
stand  much  on  the  same  footing  as  our  belief  in  the  beiig 
of  a  God ;  and  the  two  together  constitute  th«  whole  et 
natural  thcoloj^y.  We  -^ir^p': ,  1.  srtver,  that  the  doc- 
trine  of  ibc  soul's  immoridl.Ly  m  luosl  cases,  w  here  it 
has  not  been  expressly  revealed,  ttie  result  of  traclitioi.al 
informationi  rather  than  the  ofl'spring  of  reason.  It  is 
true,  indeed,  that  when  once  the  doctrine  is  knoeniia 
thouiand  arguiiMnta  may  be  adduced,  both  from  the  ns* 
turs  of  God,  and  the  moral  constitution  of  man,  to  estab- 
lish and  confiiui  it  ,  but  whether  the  natural  reason  uf 
man  wonld  have  discovered  it,  is  a  question  that  cam«ot 
possibly  be  solved,  unless  we  can  find  a  nation  cut  off 
from  all  intercourse  of  knowledge,  both  with  Us  cuuw 
poraries  and  predecessors. 

Most  of  the  ancient  philo^phers,  with  the  excepliao 
of  Kpicurus  and  his  followers,  believed  in  ihe  immorta- 
lity o!  the  soul.  15ut  many  of  them  held  tiic  docu  iiiC  in 
a  sense  tnal  rendered  it  inconsistent  with  a  state  of  re- 
wards and  punishments  in  a  future  world;  for  they  COS* 
ceived  the  soul  to  be  essentially  immortal  m  bcii>g  so 
emanation  from  the  divine  nature,  into  which  they  sup- 
posed that  it  Was  a^ain  absoibed,  when  separatee!  frc^n 
its  earth-born  cumpdiiion.  .Such  an  opinion  as  this  ne- 
cessarily destroyed  any  influence  which  the  doctriiM.«f 
immortality  could  have  in  repressing  vice,  or  enooonf* 
lofi  virtue,  or  alleviating  misibrtttne ;  for  If  tite  soot  n 
to  have  no  distinct  consciousness,  and  no  sr  ;inr2:c  c-;i-,;- 
ence  aficr  death,  it  could  nut  be  more  matenaily  ailcr!- 
ed  even  by  annihiiation ;  and  on  these  priocipica  we 
should  be  forced  to  subscribe  to  the  opinkm  of  Lucre* 
llus,  who  strenuously  endeavours  to  eBtabtiih  Che  malO* 
nality  and  mortality  of  the  aonU  • 


Nam  n  tantopere  est  animi  i 
Omnia  ut  actarum  exciderii  retinentis  remait 

Kuii,  niKiiur,  id  ab  lelho  jam  longiter  errat. 

All  the  ancient  philosophers  who  held  th«  imaotlality 
of  the  soul,  believed  also  in  its  pre-exfitence,  or  ratiier  in 

its  sclf-csistencc  and  eternity;  having  an  idea  that,  if  it 
had  a  beginnini?,  it  could  not  be  necessarily  immortal. 
Modi-rn  philosophers  have  been  atl'ected  by  this  argu- 
ment, and  have,  in  consequence,  been  disposed  to  give 
up  the  idea  of  the  natural  immortality  of  the  soul}  as- 
cribing its  indestructibility  to  the  deorec  of  its  Creator, 
and  not  to  any  quality  inherent  in  itself.  We  certainly 
are  not  dis|)osc<l  to  afli: m,  ihat  the  soul  inherits  immor- 
tality as  an  iiidei>€itdci)l  attribute.  But  we  have  no  he- 
sitation in  affirming,  that  we  can  have  no  idea,  froio  any 
thing  we  observe  in  the  visible  world,  of  the  aiMiiliUatiaB 
of  any  created  substance.  We  see  dissolution,  acpafa* 
tion,  or  division  of  parts,  or  al(er,'«tion  of  form  and  figure; 
but  by  no  process  to  which  any  niJieri.il  subaJance  can 
be  subjected,  do  we  perceive  any  thiii^,'  ti-.a:  apjiroacbes 
to  aniiihilalioo.  If  a  miracle  was  uccci>sary  to  call 
matter  into  existence,  we  conceive  that  a  miracle  wouM 
be  no  less  neceNary  to  pvodace  ita  aonihilation  and  ex. 
Unction. 


*  Tamball. 
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On  these  principles,  then,  we  do  not  thiDk  it  quilo 
tvident  tbat  efery  thing  which  is  created  must  bo  ne- 
ctmrily  mortal.  We  ought  rather  to  inrer,  that  it  has 
received  an  existence  which  nothing  but  a  miraculous 
interference  of  divine  power  can  destroy.  Dut,  what* 
ever  may  be  thouj;lit  of  the  natural  durability  of  mate- 
rial aubstaDces,  it  is  evident  that  the  soul  is  not  compos- 
ed .of  matter,  and  Iberefore  cannot  be  affected  by  any  of 
tli«  aceidaota  which  aeeaa  to  diaaolve  or  to  destroy  iu 
The  aoul  is  conscioas  orfeelingt  thinking,  judging;,  rea- 
sotiiii^;,  (jualiues  wliich  it  is  not  even  possible  to  l  i.  tive 
to  bcluDj;  to  niaiter.  All  the  properties  of  maiici  may 
be  reduced  to  extcnsiun,  fii^ure,  colour,  bulk,  hardness, 
jwftness,  and  the  like,  which  have  no  more  resemblance 
AO  any  oir  the  linowh  properties  of  mind,  than  a  sunbeam 
has  to  the  earth  which  it  enligbteos.  Since,  then,  it  is 
not  possible  to  institute  any  comparison  between  the  pro- 
perties of  mind  and  matter,  it  is  <:■  illtjgical  and 
inconclusive,  to  afgue  that  the  soul  must  lull  <««iiU  uur 
material  bodies.  The  body  is  corrupted,  changed,  and 
•disorgaDised,  by  the  division  or  dissolution  of  its  parts. 
This  is  the  only  idea  that  our  senses  present  to  us  of 
jdeath.  But  it  is  nut  even  possible  to  conceive  tliat  the 
mind  can  be  su'.ijecied  to  such  a  process;  for  it  ia  not 
coiiipohcd  of  parts:  it  is  iiidivisiblc  and  indiscerptible, 
and  cannot  be  affected  by  any  of  the  accidents  which 
.alter  or  derange  a  material  and  divisible  substance, 
r..  Another  argument  (or  the  soul's  immortaiitjr  majr  be 
drawn  from  the  faculties  with  which  it  is  endowed.  It 
is  evidently , posse :>scd  of  powtrs  capable  of  indefinite 
ioiprovcment :  we  can  bcarcely  form  an  idea  of  any 
ilimits  which  can  bo  set  to  its  advancement.  This  im- 
provement of  the  aoul,  howeveri  is  scarcely  begun  in  the 
present  world :  a  man  has  bareljr  time  to  look  about  him, 
and  contemplate  the  attainments  to  which  ho  may  aspire, 
when  he  is  cut  off  in  the  very  comiuenccmcnt  of  his  ca- 
reer of  improvement,  arid  prevented  from  making  those 
advances  in  virtue  and  knowledge,  of  which  he  teels  his 
nature  to  be  susceptible. 

Now,  we  may  teaaonabljr  ask,  why  such  extensive  ca- 
pabilities should  be  given  to  the  soul,  if  it  is  to  he  ex- 
tinguished iicfore  they  arc  evolved  ?  It  is  a  conininn  ob- 
servation, tli.it  (iod  does  nothing  in  vain;  tint  lucre  in 
nuthinf;  sypcillumjs,  unnecessary,  or  rcdundarii,  throuii;!) 
all  ,lhe  works  ol  nature  ;  that  every  animal,  has  organs 
and  instincts  adapted  to  its  necessities  and  its  uses;  and 
is  never  furnished  with  faculties  or  propensities  for 
which  there  is  no  adequate  exercise  or  enjoyment.  We 
;nay  naturally  conclude,  then,  that  those  faculiies  in  man 
which  enable  him  to  contemplate  the  divine  niiture,  aud 
to  resemble  the  divine  perfections,  are  intended  for  a 
higher  sphere  of  existence,  where  they  will  be  fully  VD* 
folded  and  fully  gratified ;  which  is  by  no  mesns  the  case 
in  the  present  world. 

Agdia;  liwii  cvtry  iilea  that  we  can  form  of  Cot),  wc 
are  forced  to  conclude-,  that  he  must  he  oflendcd  with 
.vice,  and  pleased  with  virtue ;  and,  of  consequence,  that 
jthe  one  will  be  punished,  and  the  other  rewarded.  This, 
however,  is  evidently  not  done  in  the  present  world  ;  for 
here  vice  often  reigns  triumphant,  whilst  virtue  is  calum- 
niated and  oppressed.  Wc  may,  therefore,  nalur?.lly 
conclude,  that  there  inu!>i  be  a  period  of  retribution, 
when  all  these  irregularities  shall  be  finally  adjusted. 
'.\  But,  in  truth,  were  God  aotually  to  punish  and  re> 
ward  virtue  in  the  present  world,  it  would  not  remove 
one  of  our  douljts  and  difficulties  as  to  the  equity  rd"  the 
divine  administratioD|  unless  we  were  possessed  of  the 


omniscience  of  the  Sovereign  Judge,  and  kntw  precisely 
all  the  motives  by  which  the  actors  have  been  influenced; 
for  in  these  alone  consists  the  merit  and  the  demerit  of 
their  conduct.  As  such  kfaowledge  as  this  is  wisely  denied 
us  in  the  present  world,  the  season  of  final  retribution  is 
properly  d^rcrrcd  till  the  lime  when  the  secrets  of  every 
heart  shall  be  made  knoivn,  and  the  whole  universe  made 
to  recognise  the  justice  ond  wisdom  of  the  dtvLne  admi- 
Qtstratioo. 

It  is. Indeed  said,  that  virtue  Is  its  own  reward,  and 

vice  its  own  punishment,  even  in  the  present  world  ;  and 
certainly  it  cannot  be  denied,  l!ial  the  man  who  violates 
the  eternal  laws  of  providence  will  find  himself  puiiisl)cd 
in  the  very  transgression.  Uut  a  cautious  sinner  may 
avoid  all  these  consequences j  he  may  be  filled  with 
envy,  malignity,  dishonesty, and  every  evil  alTcction;  Ida 
character  may  be  stained  mth  every  shade  and  degree  of 
n>or.\l  tvirpitude  in  the  sight  of  God,  whilst  it  appears 
spotless  and  unsullied  in  the  eyes  of  men.  There  is  no 
lemporat  punishment  provided  for  such  guilt  as  this ; 
even  oomcienee  does  not  necessarily  prove  an  avengers 
on  the  contrary,  the  wretch  may  find  a  kind  of  fiend^ilie 
enjoyment  in  the  gratification  of  his  unhallowed  affec- 
tions. We  grant,  indeed,  liuil  tlic  vii  tiious  may  cxpe« 
lience  miiuli  liappineiis  in  the  approbation  of  their  con- 
science, even  amidst  the  (roubles  and  calamities  of  life ; 
but  this  is  only  in  consequence  of  a  conviction  that  they 
are  actkig  according  to  the  ctenial  rules  of  rectitude  , 
which  God  has  established,  and  that  eonsetjuently  their 
conduct  must  be  pleasing  to  him.  Tlic  wicked,  on  the 
other  hand,  often  experience  the  greatest  torture  in  the 
compunction  and  remorse  of  their  consciences;  but 
this  arises  solely  from  the  fear  of  future  punishment^ 
which  their  guilty  oonacienees  tell  them  they  have  do- 
served. 

Such  arc  some  of  the  arguments  which  the  li^ht  of 
nature  furnishes  in  f.uour  of  the  soul's  immortality  ;  a 
doctrine  which  has  h.nl  a  most  extensive  reception,  and 
a  no  less  extcnsi\c  influence  In  every  state  of  human 
society.  The  vulgar,  who  were  mit  misled  by  philoao* 
phical  speculations,  bad  distinct  views  of  a  state  of  re> 
ward  and  punishment  ;  and  though  their  creed  was,  ia 
many  respects,  very  erroneous,  and  very  absurd,  wc  6rm- 
ly  l;elieve  that  i!  had  more  eilicacy  ihitn  all  ihc  laws  '.hat 
ever  were  invented  by  man,  in  directing  to  that  line  of 
conduct  which  was  conceived  to  bo  agreeable  to  the  will 
of  the  gods. 

futtthn  of  LAtrty  and  Neetsrity. 

The  question  of /i&rr/y  and  neet»»ity  has  always  been 
conceived  to  be  imimately  connected  with  amnts }  and 
has  had  a  place  in  almost  all  systems  of  moral  sdence. 

Yet  none  has  been  involved  in  such  perplexity;  and  on 
none  do  the  opinions  of  writers  a|)pear  so  diametrically 
opposite  to  each  other.  Wc  consider  this  as  a  sure 
proof  that  they  do  not  understand  each  other's  reason^ 
ing,  or  that  they  affix  totally  diCrerent  Ideas  to  the  terms 
in  which  their  propositions  are  announced;  and  whilst 
they  are  exhausting  their  ingenuity  in  demolishing  the 
ari^viments  of  then  advci  saries,  they  are  very  often  only 
conthating  the  phantoms  which  their  own  imagination 
has  raised.  The  advocates  for  librrty^  on  the  one  hmd, 
charge  the  opposite  doctrine  with  many  tremendous  cen« 
sequences.  They  represent  it  as  subversive  of  all  moral 
agency,  as  breakin;;  down  the  fences  of  virtue,  ?,nd  open- 
ing the  door  to  immorality  and  irreligion.    And  it  must 
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be  confessed,  that  llolbcs  anJ  others  have  held  the  doc- 
trine ill  such  a  form  as  fully  to  authorize  these  conchi- 
Siioris.  Uut,  un  the  o.her  hand,  Lcibniiz  and  Edwards 
Stale  the  doctrine  of  necessity  in  such  a  way,  as  to  vjodi- 
cate  it  from  all  sachcharMs;  and  the  latter  author  un- 
dertakes to  demonstrate,  that  the  opposite  scheme  infal- 
libly brings  along  witb  it  all  the  evil  consequences  which 
its  advocates  hare  atteuptml  to  connect  villi  th«  doc- 
trine of  necessity. 

It  is  evident  from  this,  that  thero  must  be  aotne  gric- 
vout  miaonderstandiag  on  the  one  aide  or  the  other; 
for  without  this,  it  would  be  impossible  to  conceive  that 
men  nf  learning  and  ingenuity,  as  the  disputants  in  this 
coTitrovcrsy  generally  are,  »hould  arrive  at  tuch  oppo- 
site cijiicluiioiis  on  tiie  same  subject,  ^\'hcthc^  \vc  shall 
be  able  to  untie  ibis  Gordiao  knot  to  the  satisfaction  of 
our  readers,  we  think  U  very  doubtful.  We  shall  en- 
deavour, however,  to  give  a  bir  view  of  the  queitioD) 
and  shall  state  without  reserve  our  own  opinion. 

The  advocates  for  liberty  arc  hard  pressed  by  the  ar- 
gument that  the  will  is  influenced  by  the  last  determina- 
tion of  the  uoderaUDding,  or  by  previous  habits,  or  by 
that  which  appean  at  the  time  most  desirable.  If  they 
admit  thi%  the  question  is  decided;  for  that  liberty 
which  ihcy  reckon  cssciuia)  to  moi  i-'inti  is  destroyed. 
This  is  confessed  by  Arciibisliop  K.;  u  hi)  brings  the 
matter  to  a  very  (listrcssing  dilemma;  for  he  says,  that 
if  the  will  is  influenced  by  reason,  it  is  not  free  ;  and,  if 
it  is  not  thus  inflaeneed,  it  acts  irrationally.  One  would 
not  think  it  eaay  to  eaeapa  from  the  home  of  this  di- 
lemma; but  this  author  attempts  it  by  a  method  almost 
peculiar  to  himself ;  for,  with  i'  <  i  rccption  of  his  very 
able  commciittiior,  wc  scarcely  know  any  who  has  adopt- 
ed it.  His  scheme  is,  that  "  things  are  not  chosen  be- 
cattse  they  are  good|  but  become  g;ood  becauae  they  are 
chosen** 

We  would  here  notice  the  strapgc  idea  that  t!iis  au'.lior, 
and  indeed  almost  all  the  advocates  for  liberty,  entertain 
respecting  tlie  nature  of  human  freedom,  .\ccording  to 
their  notion,  a  periectly  wise  and  good  man,  who  cannot 
possibly  mill  what  is  foolish  or  wicked,  is  subject  to  a  ne- 
cctsity  deatructivc  of  virtue  and  moral  reaponsibility. 
On  the  same  principle,  it  might  be  add  that  the  Supreme 
Cause  cannot  be  free,  because  be  cannot  but  do  that 
which  is  wisest  and  best.  This,  as  Dr.  Clarke  observes, 
is  a  necessity,  not  of  nature  or  of  fate,  but  of  fitness  and 
wisdom ;  a  necessity  consistent  with  tlie  greatest  free- 
dom and  most  perfect  choice ;  for  the  only  foundation  of 
this  necessity  is  such  an  unalterable  rectitude  of  willf 
and  perfection  of  wisdom,  as  makes  it  impossible  for 
a  wiai;  being  to  ac;  foolishly.  "  Though  God  is  a  most 
perfect  and  tree  agent,  says  tbe  same  author,  yet  he  can- 
not but  do  always  what  is  beat  and  wisest  on  the  whole. 
The  reaami  ia  evident ;  becauae  perfect  wisdom  and  good- 
ness are  as  steady  and  certain  principles  of  aetiont  us 
necettity  itself ;  and  an  infinitely  wise  and  good  Being, 
endued  with  the  mo^t  ptiiect  liberty,  can  no  more  choose 
to  act  in  contratlictidn  to  wisdom  and  goodhcss,  than  ;* 
necessary  agent  can  act  cuuitary  to  the  necessity  by 
which  it  is  acted;  it  bring  as  great  an  absurdity  and  im« 
possibility  in  choice,  for  infinite  wisdom  to  choose  to  act 
unwisely,  or  infinite  goodness  to  cIunnM  what  ianot  good, 
as  it  would  be  in  nature  for  absolute  necessity  lo  fail  of 
producing  its  necessary  eflect." 

We  may  apply  ihia  aubject  to  human  agenta  in  the 

*  Origli 


words  of  Mr.  Locke.  'Tis  not  a  fault,  but  a  pcrfeclioD 
of  our  nature,  to  ck  sire, -vvill,  and  act,  accut  tiing  to  ibc 
last  result  ol  a  lair  examination.  This  is  so  far  from 
being  a  restraint  or  diminution  of  freedomf  that  it  is  the 
very  improvement  and  benefit  of  it :  it  is  not  an  abridge- 
ment, it  is  the  end  and  use  of  our  liberty ;  and  the  farther 
we  are  removed  from  such  a  determination,  the  nearer 
we  ai  c  to  misery  and  slavery.  A  perfect  indilTcrcnceio 
the  intnd,  not  deieiminablc  by  its  last  judgment  of  tlie 
good  or  evil  that  is  thought  to  attend  its  choice,  wottld 
be  so  far  from  being  an  advantage  and  excellency  of  any 
intellectual  nature,  that  it  would  be  as  great  an  imper- 
fection, as  the  of  indiffcrcncy  to  act  or  IjqI  lo  act, 
till  determined  h)  ihc  will,  would  in;  an  imperfection  oii 
the  other  side.  It  is  as  much  u  perfection,  that  desire  or 
the  power  of  prct'cning  should  be  determitjed  by  fgaoiiy 
as  that  the  power  of  acting  should  be  determined  by  tbe 
will ;  and  the  certainer  such  determination  is,  the  greater 
the  perfection.  Nay,  were  we  determined  by  any  thing 
but  the  last  rcuU  uf  (  ur  o\vii  niintN,  judging  of  the  good 
or  evil  ol  any  adii  h.  we  were  not  licc.  The  very  end 
of  our  freedom  bum;,  that  we  ml^lC  atlrin  the  good  we 
choose ;  aud,  therefore,  every  man  it  brought  under  a 
necessity,  by  bis  constitution  as  an  intelligent  being,  to 
be  determined  in  willinr,,  hy  his  own  tliou-lv.  ai;i!  jud;^- 
ment,  what  is  best  for  hiai  to  do  ;  else  he  \stJiiiii  l)c  usj- 
dcr  the  detcnninalion  of  some  other  thai.  I  iir.self,  \\bich 
is  want  of  lil>crty.  And  to  deny  that  a  man's  will  io 
every  determination  follows  his  own  judgment,  is  to  aay 
that  a  man  wills  and  acts  for  an  end  he  would  not  have, 
at  the  same  time  that  he  wills  and  acts  for  it..  For  if  be 
prefers  it  in  his  present  thoughts  before  any  other,  it  is 
plain  he  then  thinks  better  of  it,  and  would  have  it  before 
any  other  ;  unless  he  can  have,  and  not  have  it,  will,  and 
not  will  it,  at  the  same  time ;  a  contradiction  too  manio 
feat  to  be  admitted.  If  to  break  loose  from  the  conduct 
of  reason,  and  to  want  that  restraint  of  examination  and 
judgment,  that  keeps  us  from  doir.jj;  or  choosing  ilie 
worse,  be  liberty,  madmen  ant!  h.i  Is  arc  the  only  free 
men.  Yet  1  think  nobody  would  clioosc  to  be  mad,  for 
the  sake  of  such  liberty,  but  he  that  is  mad  already." 

King  givea  up  ail  idea  of  vindicating  the  freedom  nf 
the  human  will  on  any  other  principle  than  that  which 
he  has  adoi^ed,  viz.  tt-.a!  things  rfinscn  derive  their  value 
from  the  eiioice  of  ihc  mind;  and  we  iliiiik  it  may  be 
fairly  concUided,  ihal  the  cause  is  lost  if  it  has  no  belter 
support,  fie  complains  that  the  fiiends  of  the  opposite 
doctrine  deal  in  subtletiea,and  In  arguments  remote  Iram 
common  feeling  and  common  apprehension.  But  the 
charge  may  with  justice  be  retorted  on  himself,  and  it 
may  1)6  aflirnu  d,  th;i'  tiiMic  b.is  cl  i  .:i;vaiireil  .^uch  a 
paradoxical  argument  on  the  subject,  nor  maintained  it 
by  such  subtle  and  paradoxical  rcasuiiing.  It  is  indeed 
gralif|ing  to  thiitk  of  the  mind's  omnipoience,  and  of  Ms 
superioruy  over  the  circumstances  of  time,  place,  and 
acci'.Knt  ;  and  t!;crc  ran  be  no  doubt,  ilu.t.  with  proper 
I  ej^;uh.tiori,  it  may  be  the  fabricator  ol  lis  ov^n  iiappiness. 
Hut  this  is  not  111  be  eflecicd  hy  a  n»erc  iiii'cpcndcnt  Hatof 
the  will, and  by  the  creation  of  means  to  secure  happiness; 
bncby  a  jndiciousapplieatien  and  proper  use  of  those  cir- 
cumstances which  are'  presented  in  the  arrat.gcnrcias  of 
Providence,  Before  the  mind  can  have  that  indepen- 
dence on  circumstances  which  ibis  author  assiyns  to  it, 
il  would  require  lo  be  not  only  omnipotent,  but  omni- 
scient. It  must  either  be  omnipoient,  to  model  events 
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hg  a  vimple  Tolitian,  m  the  Almighty  did,  nhen  he  call> 
ed  all  things  into  existence;  or  it  must  be  omniscient) 

thut  lis  volitions  may  not  inicrrcrc  wiih  ihc  established 
ord«r  ot  nature :  but  the  autltut-  cldintii  itcultcr  of  these 
altribuies  for  it,  when  he  asserts  its  independence  on  na- 
tvati  judgment,  association)  and  reasoning.  All  that  he 
claitna  for  it  is,  that  it  abould  be  able  to  dlscero  the  things 
which  arc  possible  from  those  which  arc  impossible,  and 
thos  prorided,  it  has  its  happiness  ronipletely  in  its  own 
power.  That  person  must  be  happy,"  says  he,  "  who 
can  always  please  himself;  byt  this  agent  can  evidently 
doaob  For  since  things  are  suppoaed  to  please  him,  not 
if  any  necoMity  of  otturet  but  by  mere  electioot  and 
there  !•  nothinif  which  can  compel  him  to  choose  this 
rather  than  another  ;  it  is  pl.un  that  llie  aj^ent  endowed 
with  lliis  power  may  always  clioosc  buch  ihin^^s  as  it 
can  enjoy,  and  rtluse,  iliat  is,  not  desire  or  not  ciioobc 
those  things  which  are  tinpossible  to  be  had.  And  from 
hence  it  appears  of  how  great  importance  it  is,  whether 
tiist  whereby  things  become  agreeable  to  the  appetite^ 
be  established  by  nature,  or  eflected  by  the  a^cm  him- 
sell.  l  ot  if  ^;ood  and  evil  proceed  from  nature,  and  be 
inherent  in  obj«!cts,  so  as  to  render  them  agreeable  or 
dingneable  antecedent  to  the  election,  the  happiness  of 
lUi  agent  will  alwaya  depend  upon  tliem ;  and  unless 
the  whole  aerlea  of  things  be  aoorderedi  that  nothing  can 
happen  contrary  to  Ids  appMitM,  be  must  bll  thort  or 

happincsb." 

lslti\v,  ihougl)  \vc  certainly  should  be  sorry  to  coun- 
tenance the  doctrine,  that  a  mdti'u  happiness  is  Qiuin;ly 
at'the  mercy  of  external  circumstances;  (for  there  arc 
many  nutoiuU  considerations  which  tend  to  diminish 
the  iTifluence  whieh  adverse  circumstances  would  other- 
wise  exert  over  our  huppine'.s ;)  yet  \vc  uRinn,  with  per- 
fect confidence,  ittat  there  arc  pains,  trials  and  disap* 
pointments,  which  must  produce  unhappiness,  unless 
they  arc  counteracted  by  reason,  hope,  vt  religion.  Ac- 
cording to  the  doctrine  which  we  are  comfaatmg»  a  man 
when  placed  on  the  rack  ought  not  to  be  unb^iy  }  Jbr 
the  mind  is  altogether  independent  on  such  eircum- 
stances.  But  certainty  there  is  no  man  whose  feelings 
are  not  paralysed  by  disease,  but  must  feci  pain  in  such 
circumstances ;  and  if  pain  be  not  an  evil,  then  the  In- 

Saniotts  author  should  have  given  a  diCPerent  form  to 
U  very  important,  though  in  many  respecta  very  eccen- 
tric, Essay  on  the  Orit^in  and  Tendency  of  Evil ;  and 
aliould  have  endeavoured  to  show  that  no  such  thin|>  as 
evil  exists  in  the  universe. 

This  holds  undoubtedly  true  with  regard  to  physical 
evil ;  for  if  there  be  nothing  in  external  circumstances 
vhicb  has  a  direct  tendency  to  alfect  our  bappiMsa, 
then  it  is  idle  to  talk,  as  the  anthor  has  done  at  so  great 
length  in  the  first  part  of  iiis  buok,  of  the  plnsical  evils 
of  hunger,  disease,  death,  &c.  And  Leibntiz  has  shewn 
no  lest  clearly,  that  if  the  mtnd  choose  without  a  motive, 
ibete  can  be  no  moral  evil }  for  moral  evil  consist*  in  a 
wrong  choiee,  and  if  there  be  nothing  to  direct  the 
choice,  how  Can  it  be  wron^;?  D-n-  Ir  fond,  bien  loin 
que  cc  soit  inontrcr  l.i  source  du  ui^l  iiiorjl,  c'cst  vuu- 
loir  qu'il  n'y  en  ait  aucunc.  Car  si  Ili  volo>.'t  se  deter 
mine  sans  qu'il  y  ait  rien,  ni  dans  la  persotme  que  choiaii, 
ni  dans  I'objetquicstchoisi,  qui  puisse  porter  au  chuix, 
il  n'y  aura  aacuae  cavia,  lu  rataon  de  cette  election :  et 
comma  le  mat  moral  cooslste  dans  le  mauvais  choix, 
c'est  avoucr,  que  Ic  mal  moral  n'a  puint  iW.  st  uicr  du 
tout.  Ainai  dans  Ics  regies  de  la  bonne  mctaphysiquc, 
il  fimudMiit  qu^il  n'y  ent  point  <te  m«l  moral  dana  la  na- 


ture i  et  aussi  par  la  meme  raiaoDi  il  n*y  auroit  point  de 
Men  nurai  non  plus,  et  toute  la  moralitiseroit  detruite.** 

Rcmarijurs  sur  la  Livre  de  COriffinf  du  Mal. 

Hu;iic  lia^  observed,  and  there  is  undoubtedly  truth 
ill  the  observation,  that  we  can  trace  a  general  course 
of  human  conduct  almost  with  as  much  certainty  as  we 
can  trace  a  general  coui  sc  of  nature ;  that  is,  we  may 
pronounce  that  men  wUi  act  in  a  certain  way  in  given 
cireamstancee  with  as  much  confidence,  as  that  trees 
will  grow  in  a  given  situation  :  and  he  justly  considers 
this  determination  wnich  the  conduct  receives  from 
circumstances  as  subversive  of  that  liberty  for  which 
many  contend.  Yet,  unless  we  can  remove  tbia  influ> 
ence  of  motives,  that  indifference  wMch*  la  reclconed 
essential  to  liberty  is  coupirirly  tJ'"\Troycd.  And  how 
is  i!  possible  to  remove  this  luiluencc  ?  It  is  directly 
con; rary  to  the  whole  scheme  of  our  piiilosophy  to  sup' 
pose  it  possible  }  for  we  have  assumed  it  as  an  unques- 
tionable principle^  that  the  general  course  of  nature  Iiw 
flueuoes  both  our  moral  and  intellectual  aasociationat 
that  with  regard  to  imellectual  attdnments,  the  mind 
does  little  more  than  methodize  the  facts,  and  treasure 
up  the  relations  presented  in  the  course  of  nature;  and 
the  whole  of  this  article  has  been  conducted  on  the  sup- 
position that  our  volitions  are  influenced  with  iaiallible 
certainty,  by  the  circumstances  of  our  nature,  and  the 
visible  arrangements  of  providence.  The  beauiiFul  or- 
der which  wc  observe  amon(^  the  works  of  God  is  In- 
tended to  facilitate  the  acquisition  of  knowledge,  and 
render  the  path  to  the  temple  of  science  attractive  and 
delightful  i  and  it  la  equally  intended  to  influence  our 
voliliooa  and  our  mora]  perceptions  j  for  it  would  be  n 
most  eatraordinary  inconsistency,  to  affirm  that  God  hat 
formed  arrangemcT  lb  f  r  human  liappinesa,  and  yet  that 
men  act  at  random,  without  any  regard  lo  the  manifest 
will  of  heaven. 

The  advocates  of  liberty  contend  that  the  scheme  of 
necessity  renders  means,  exhortations,  promiaea,  and 
tbreateoiogs,  itliogciher  unavailing.  Without  stopping 
to  obviate  this,  at  present,  we  would  merely  observe, 
that  their  own  plan  must  produce  this  eBect  in  a  ten- 
fold degree,  tor  it  lies  at  the  foundation  of  their  scheme, 
that  motives  do  not  influence  ;  for  if  they  did,  there 
would  lie  an  end  of  liberty  j  and  if  motives  do  not  in- 
fluence, what  is  the  use  of  exhortations,  promises,  or 
\V  rfrticninp;s. 

iiut  will  any  man,  whose  ideas  are  unsophisticated 
by  a  philosophical  or  tlieolo^ical  system,  pretend  lo  aay 
that  the  mind  is  not  influenced  by  instinct.  educnioO) 
association,  habit,  passlon,  prejudice,  kc  t(c.  ?  And  if 
if  it  be  thus  inQuenced,  there  is  an  end  of  indifference 
of  choice,  and  with  it  of  liberty.  Law,  in  his  commen- 
tary on  King's  Essay,  supports  the  principle  of  indif' 
ferenee  by  the  following  reasoning.  "  Let  a  thing  ap- 
pear never  so  pleasant  and  agreeable,  never  so  reaaon- 
ahle,  ht,  and  eligible  to  us.  yet  there  is  still  a  natural 
possibility  for  tts  to  will  the  contrsry,  and  consequently 
the  bure  fioiver  ofvjlltn-i^  is  in  itself  indifferent  lo  either 
side."  Tiiere  is  u  laiijcy  heff.  In  perception,  the 
mind  is  ilinost  wliolly  p^sNivc,  und  simply  receives  the 
impressions  made  upon  it  through  the  medium  of  the 
senses  ;  in  volition  it  ia  wholly  active.  Volition  does  not, 
like  perception,  impart  any  feeling  to  the  mind ;  it  is 
merely  the  organ  or  instrument,  by  means  of  which  the 
minrl  iiKuiif.  s; s  its  dc!<-"ii'.in.tiioi.s  ;  .'nrl  rlie  will  never 
can  be  indifferent  when  it  is  in  action  ;  when  it  is  not  in 

■etioo,  it » in  noncnU^*  And  iritb  r^ard  lo  what  tfili 
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author  says,  thai  there  is  a  natural  fintibfflty  for  tb« 

mir.i!  to  torni  a  ulu/ice,  in  opposhinn  to  every  perceived 
advantage,  and  tvejy  jiiejjoiidcra.iji;;  circumstance,  the 
fact  is  admitted  by  every  enligh'.t.;n  ti  necfttitarian,  and 
lie  only  wishes  this  author,  and  all  who  favour  bts  senii- 
nsenlsi  to  keep  in  mitid  the  dibtinetlan  beiwMn  fiktfueat 
and  moral  impossibility.  These  are  generally^  perhaps 
industriously,  confounded  by  the  advocates  for  liberty, 
wich  a  licw  to  briijg  odium  on  the  rippo'sitc  doctiiiic; 
aud  they  represent  the  scheme  of  nece&Bity  as  resembling 
a  tyraati  who  should  bind  a  man  to  the  ground  with 
fettersi  and  then  punish  liim  because  be  does  iwt>  in 
these  circumstances,  obey  the  command  to  rise  and  walk. 

There  caui>oi  be  a  grosser  misre[)rcscntation  of  ilic 
doctrine.  In  the  sup;)oscd  case  ilie  utitid  is  free,  but 
the  body  is  subject  tu  pliysical  restraints,  which  pre* 
yeni  volition  from  issuing  in  action.  But  in  all  moral 
delinquencies^  the  mind  is  indisposed  or  enslaved;  and 
the  inability  to  act  proceeds  only  fiom  its  own  want  cf 
iuclinauMi.  No  ic attaint  whatever  is  laid  on  the  miiul ; 
it  goes  \\tong,  ii'H  in  coiiscfjucnce  of  any  perceived  con- 
straint, but  incicly  by  yielding  to  the  bias  of  its  own  in- 
climdODB.  However  strong  any  temptation  may  be,  no 
•  nan  can  say  that  it  is  ab$olut«bf  irresistible ;  were  it  aO| 
U  would  amoaac  to  fUiywteai  imfiont&Uii</,  and  would  ex- 
empt from  all  blame,  and  from  al!  moral  imposi>i!>i!ity. 
£ut  the  man  who  yields  to  temptation  is  only  subject  to 
%  moral  biabUity,  induced  by  bad  habits,  which  be  has  no 
inelinatiaii  to  reaist.  lu  sborti  he  wUia  to  go  wrong,  and 
with  bis  own  fall  and  perfect  consent  runs  headlong  into 
vice  or  foUy.  I'hysitat  restraint  h  always  palpable  ; 
moral  restraint  cuniiot  Ijc  so  :  lor  tliC  evil  rcslh  in  tiie 
M  ill  iiscli,  or,  to  spc;tk  iiiorc  [iiopci  ly,  in  ll.o  mind  wliicii 
actuates  the  will:  and  it  is  not  sensible  either  of  restric- 
tion or  cot^straint  whilst  it  is  Ibllowing  the  decided  ticnt 
of  itsinclhtations. 

Would  it  not,  then,  be  in  the  highest  deforce  absurd, 
for  any  n)an  to  coinidain  tint  his  liberty  is  impaired, 
when  he  is  both  vfitlmg  and  acimg  as  he  pleases.  And 
this  species  of  liberty,  and  it  is  the  only  one  uf  which 
we  haf«  any  conception,  is  left  entire  by  the  advocates 
for  necessity.  But  the  liberty  of  indifTerenee,  so  much 
contended  for,  ii  iiicoinprcliciisiMc.  If  It  consists  in  act- 
ing without  nuitivei,  there  cjii  be  lio  more,  merit  or  dc- 
nniii  III  liic  aciiuiis  than  it  they  proceedeil  fiom  Muul 
fate  or  accident ;  or  if  it  consist  in  the  power  of  acting 
contrary  to  motives,  it  cannot  surely  be  thought  a  very 
enviable  prerogative  to  bav«  the  privilege  of  acting 
in  opposition  to  reason. 

'I'li.u  \ve  are  influenced  by  motives  is  rcrtain :  the 
person  who  despises  ihcm  is  nut  entitled  to  the  appella- 
tion of  a  rational  being  :  and  that  God  haa  intended  that 
we  should  be  influenced  in  a  particular  way,  ia  no  less 
certain ;  for  our  instincts,  appetites,  and  passions  have 
disilrirt  and  dcrmite  obitcta,  ;o  which  thi  y  are  adapted; 
and  the  whole  cour&c  ol  nanut  and  providence  co-ope- 
rates with  them  in  directing  our  conduct  to  particular 
enda.  So  far,  then,  wc  may  <)3y,  without  hesitation,  (hat 
the  liberty  of  indifTerenoe  is  destroyed  by  the  decree  of 
heaven;  and  that  (]od  himself,  b)  the  arrangements  of 
his  providence,  has  controlled  the  volitions  and  the  con- 
duct of  men. 

Shall  wc  liicu  ascribe  to  dud  the  sins  of  men,  and  the 
vnriouB  aberrations  of  human  conduct?  This  conse- 
quence would  tie  unavoidable,  were  men  awaked  by  a 
phy^t  neeetaiiy,  and  did  tbeir  reeioR  icU  tliem  that 
it  ii  e4«e/«lefy  lopoaaible  to  reatat  the  snggeatiobs  to 


evil.  But  fhe  case  is  directly  the  reverse.   Instead  of 

bcinfj  coristiaincd  to  do  vronjj,  by  a  fyhjs'.cal  r.ecessi'.y, 
it  is  (juiie  ajiparcnt  that  (JimI  lias  done  every  ihirtg,  ii 
far  a3  is  coiisisicnt  villi  tiie  iiioral  responsibility  of 
man,  to  cast  the  balance  on  the  other  side,  and  to  eotr. 
atraiit  human  beings  to  walk  in  the  path*  of  vittne. 
The  miserable  consequences  of  transgresssion,  con- 
science, reason,  sympathy,  Jiogcther  with  every  original 
or  accessary  feeling  of  our  nature,  concur  in  ler.(';nf; 
their  influence  to  strengthen  the  obligations  of  moral 
duty.  They,  in  fact,  do  all  but  abiotutely  cormfiel  tu, 
to  make  us  virtuous  and  happy.  And  ao  br  frooi 
feeling  ourselves,  in  any  instance,  constrained  to  do  evil, 
tlie  compunctions  of  conscier/ce  ate  t'larpened  by  thi- 
conviction,  that  we  have  acted  in  rijjpoisuiui)  to  the  Tnc>M 
obvious  inducements  to  virtue.  Whatever  necesdty, 
then,  there  is  arising  out  of  the  appointments  of  heafce, 
it  is  all  on  the  side  of  virtue ;  and  the  self-coiideadHtim 
of  tlve  ofTendcr  arises  from  the  consciousness  ofbavlrg 
resisted  it.  Every  thing  presented  in  the  economy  of 
the  D;\!i:e  povt riinic tit  is  either  p'-'iiiveSy  ^'^od,  or  ca- 
pable of  being  turned  to  good.  Riches,  power,  and  he- 
nouis  are  deaigRed  by  heaven  to  be  the  rewards  of  is- 
duatry,  bravei^,  or  virtue  i  and  no  man  can  aay  that  God 
has  misled  him,  if  he  aspires  to  the  reward  by  meani 
which  are  not  consecrated  by  the  appointment  of  heaven ; 
and  he  has  no  i  cason  to  complain,  if  he  finds  misery  acti 
disgrace,  insilead  of  the  pleasures  which  be  anticipates, 
iie  cannot  say  that  he  mistook  the  means  ;  it  is  evident 
that  he  understood  (hem  perfectly,  by  exhibiting  ihe'aeiB- 
bfaiicc  of  lliosc  virtues  «  hicli  flod  dclit;lits  to  honocr: 
but  he  expects  to  lench  tlic  end  by  a  shorter  way  thin 
that  which  is  lirc^ciibcd  by  the  course  of  Providence; 
and  he  reaps  misery  as  the  reward  of  his  furtive  attempts 
to  elude  the  deerecs  of  heaven. 

No  man  can  aay  that  be  is  constrained  to  do  evil  by 
the  circumstances  in  which  be  is  placed  :  for,  as  it  has 
been  said,  every  ifiing  hiii  1x1/0  hantUts,  and,  according 
as  it  is  cnsployed,  may  be  the  means  of  good)  or  tbs 
instrument  of  evil.  A  man's  virtue  and  bappinns  ue 
ruined,  we  shall  aoppose,  in  certain  circunaatnHcee}  and 
it  is  common  for  him  to  say,  and  for  the  world  tobe|teve 
htm,  that  had  he  not  been  placed  in  such  circrnnstajjces, 
Ite  wouhi  have  been  happy  and  pood.  Bui  it  is  t>ol  his 
circumstances,  nor  conscrpituily  the  appointments  of 
heaven,  which  he  ought  to  blame  ;  for  be  may  aee.tboa- 
sands,  both  virtuous  and  happy,  in  the  aame  ciKtunataQ- 
cca  in  which  he  ceased  to  be  either. 

Let  no  man  then  blame  necessity  for  his  sins.  He  is 
alniGst  constrained  to  be  virtuous  :  if  the  consti  uint  »c:t 
complete,  he  would  not  be  a  mural  agent,  Dor  the  aaine 
being  that  he  now  is.  « 

We  readily  admit  that  there  ere  many  tUngs  in  the 
economy  of  the  Divine  administration  which  it  is  quite 
iinpnssiblc  for  (iiiiic  under  slal  (lin^;s  to  com  prchcnd  ;  ^nd 
lo  liu  subject  ii>  tliis  cilj!>ei'vatiuti  mure  applicable  titan  to 
the  one  we  are  now  considering.  I'or  wc  admit  most 
readily,  that  coulii  we  even  demonstrate  the  view  oil  the 
subject  we  have  adopted,  ami  which  we  think  rniftlit  be 
brought  ns  near  to  dc mcnstratit  ri  as  -uiv  point  in  5nori)s 
or  leligiun  cmi  be,  yet  even  then  difliculiies  Would  D&' 
he  wholly  removed  :  not  v\i[i  wc  presume  to  Siiy  tiia". 
we  can  s:>tisfactorily  explain  all  the  ways  of  God  OS  out 
plan.  We  believe  the  aame  admission  will  bs  mwie  by 
every  candid  disputant  on  the  other  side;  ami  tf.r  <-^^\fi- 
tioQ  eomes  to  be,  which  scheme  presents  fewc si  dithcul 
ties}  and  solm  the  greateat  nuoiber  of  donbc*.  The 
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doctrine  of  necessity  is  by  no  means  the  most  popular, 
but  we  are  fully  convinced  that  it  is  by  far  the  most  phi- 
losophical, and  that  its  antagonist  doctrine  cannot  stand 
before  it  in  point  of  argument.  The  objections  to  necct- 
tity  arc  all  of  a  popular  cast^  and  in  removing  them  it 
will  generally  appear  that  we  demolish  the  opposite 
doctrine. 

If  the  advocates  for  liberty  say  that  it  consists  in  a 
man'*  willing  what  he  pleaiet,  and  this  is  their  common 
language,  no  necessitarian  can  have  any  dispute  with 
them  on  this  point:  the  proposition  is  intuitively  true, 
or  rather  it  is  a  truism— for  a  man  never  can  will  any 
thing  but  what  he  pleases,  unless  it  were  possible  for 
him  to  will  and  not  to  will  the  same  thing  at  the  same 
time.  Whatever  a  man  wills  roust,  at  the  moment, 
please  him,  or  he  roust  consider  it  most  eligible  at  the 
time — in  fact,  the  expression  is  tantamount  to  saying 
that  a  man  chootea  tohat  he  chootet.  Whatever  volition 
the  mind  forms  must  be  consistent  with  its  choice,  for 
choice  and  volition  are  the  same  thing  :  they  imftly  thedc 
termination  or  election  which  the  mind  hat  formed^  and, 
therefore,  whenever  volition  is  exerted,  liberty  is  at  an 
end.  The  mind  has  already  received  its  impulse— it  is 
already  in  action,  and  the  quiescence,  and  indifference, 
supposed  to  be  essential  to  liberty,  have  completely  va- 
nishcd. 

The  proper  question  then  is.  What  is  it  that  induces 
the  mind  to  will  ?  And  we  think  it  ought  to  be  admitted 
as  an  axiom,  that  if  it  is  swayed  by  any  thing  external 
to  it,  and  independent  of  it,  or  even  if  it  is  swayed  by 
any  thing  essential  to  its  own  nature,  in  neither  of  these 
views  can  it  be  said  to  be  free,  in  the  sense  in  which 
freedom  is  usually  understood,  as  applied  to  the  human 
mind.  Indeed,  it  seems  to  be  a  most  unreasonable  free- 
dom  that  is  contended  for  ;  it  must  arise  without  a  cause 
from  the  telf-determining  power  of  the  mind.  Now,  a 
self-determining  power  cannot  be  influenced  by  any 
tiling,  otherwise  it  is  not  self-determined  ;  and  if  it  is  not 
influenced  by  any  thing,  then  it  is  a  power  existing  with- 
out a  cause,  of  which  we  can  have  no  conception,  except 
in  the  case  of  the  Supreme  Being. 

Considering  the  subject  speculatively,  one  might  per- 
haps be  at  a  loss  to  determine  which  of  the  two  schemes 
is  most  likely  to  be  abused  ;  for  we  think  it  should 
equally  exempt  a  man  from  responsibility,  to  suppose 
that  he  has  intufficient  motives  to  influence  his  conduct, 
or  that  he  is  bound  by  abtolute  irretittiblc  necettity.  If 
the  author  of  our  nature  has  not  given  us  sufficient  in- 
ducements to  rectitude  of  conduct,  or,  in  other  words, 
if  he  has  not  presented  motives  sufRciently  powerful  to 
influence  our  will,  we  cannot  well  see  how  wc  should  be 
answerable  for  the  want  of  proper  volitions ;  if,  on  the 
other  hand,  our  wills  ai^e  abtoluiely  controlled,  there 
could  be  no  such  things  as  virtue  or  vice  in  the  world. 

As  we  have  ventured  to  take  a  side  in  this  very  dif- 
ficult question,  we  shall  rest  satisBed  with  vindicating 
our  peculiar  views  from  the  objections  which  have  fre- 
quently been  urged  against  them.  And,  flrst,  it  is  said 
that  necessity  is  altogether  inconsistent  either  with 
praise  or  with  blame.  Phytical  necetiity,  or  coercion, 
is  undoubtedly  inconsistent  with  praise  or  blame.  But 
this  is  not  the  case  with  moral  necettity,  otherwise  we 
could  not  ascribe  praise  and  glory  to  the  Most  High, 
who  undoubtedly  acts  under  a  moral  necessity,  for  it  is 
*Mji9»*ible  for  bim  to  do  evil}  not  that  he  wants  the 
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power  to  do  so,  but  because  it  is  impossible  for  a  being 
infinitely  wise  and  good,  ever  to  have  an  inclination  to 
do  evil ;  and,  according  as  a  man  advances  in  wisdom 
and  goodness,  he  comes  so  much  nearer  to  a  moral  ne- 
cessity of  doing  what  is  right,  which,  instead  of  being 
a  defect,  constitutes  the  perfection  of  bis  nature.  Ua- 
bits  and  prepossessions  in  favour  of  virtue,  which  un- 
doubtedly destroy  the  equilibrium  of  indifference,  and 
consequently  impair  or  destroy  the  freedom  of  the  will, 
so  far  from  lessening  our  ideas  of  the  worth  of  the  agent, 
increase  them  in  the  highest  degree  ;  and  where  we  see 
a  fixed  and  determined  bias  to  virtuous  actions,  there  we 
place  our  highest  veneration  and  esteem.  On  the  other 
hand,  a  man  who  is  habitually  vicious,  and  so  strongly 
biassed  and  inclined  to  evil,  as  to  be  incapable  of  virtu- 
ous exertion,  is  always  viewed  with  additional  abhor- 
rence, instead  of  being  considered  as  excused  by  the 
moral  inability  under  which  ho  labours.  Moral  inability, 
then,  is  never  considered  as  any  excuse  for  wickedness, 
and  the  nearer  it  approaches  to  moral  impossibility,  the 
character  is  considered  as  so  much  the  more  infamous. 

The  argument  may  be  carried  farther  still.  "  If  it  bo 
supposed  that  good  or  evil  dispositions  are  implanted  » 
in  the  hearts  of  men  by  nature  itself,  yet  it  is  not  com- 
monly supposed  that  men  are  worthy  of  no  praise  or 
dispraise  for  such  dispositions  :  although  what  is  natural 
is  undoubtedly  necessary,  nature  being  prior  to  all  acts 
of  the  will  whatever.  Thus,  for  instance,  if  a  man  ap- 
pears to  be  of  a  very  haughty  or  malicious  disposition, 
and  is  supposed  to  be  so  by  his  natural  temper,  it  is  no 
vulgar  notion,  no  dictate  of  the  common  sense  and  ap- 
prehension of  men,  that  such  dispositions  are  no  vicet 
or  moral  evils,  or  that  such  persons  are  not  worthy  of 
discstccm,  or  odium,  or  dishonour,  or  that  the  proud  or 
malicious  acts  which  flow  from  such  natural  dispositions^ 
are  worthy  of  no  resentment.  Yea,  such  vile  natural 
dispositions,  and  the  strength  of  them,  will  commonly  be 
mentioned  rather  as  an  aggravation  of  the  wicked  acts 
that  come  from  such  a  fountain,  than  an  extenuation  of 
them.  Its  being  natural  for  men  to  act  thus,  is  often  ob- 
served by  men  in  the  height  of  their  indignation ;  they 
will  say,  *  It  is  his  very  nature ;  he  is  of  a  vile  natural 
temper;  it  is  as  natural  to  him  to  act  so,  as  it  is  to 
breathe  ;  he  cannot  help  serving  the  devil.'  But  it  is 
not  thus  with  regard  to  hurtful,  mischievous  things,  that 
any  are  the  subjects  or  occasions  of  by  natural  necessity, 
against  their  inclinations.  In  such  a  case,  the  necessity, 
by  the  common  voice  of  mankind,  will  be  spoken  of  as  a 
full  excuse.  Thus,  it  is  very  plain,  that  common  sense 
makes  a  vast  difference  between  these  two  kinds  of  ne> 
ccssity,  as  to  the  judgment  it  makes  of  their  influence 
on  the  moral  quality  and  desert  of  men's  actions."* 

In  the  tecond  place,  it  is  said  that  the  scheme  of  ne- 
cessity is  inconsistent  with  the  use  of  means,  and  that 
if  virtue  or  vice  come  to  pass  by  necessity,  it  must  be 
useless  to  employ  any  means  to  obtain  the  one  or  avoid 
the  other.  This  is  a  very  groundless  objection,  and 
may,  with  great  advantage,  be  retorted  on  the  opposite 
scheme.  The  whole  scheme  of  necessity  proceeds  on 
the  idea,  that  there  is  a  necessary  connection  between 
means  and  ends,  antecedents  and  consequents.  "  Ita- 
que  lantum  abest,  ut  przdeterminatio  seu  prcdisposi- 
tio  ex  causis  nccessitatem  inducat  contrariam  contin- 
gent! vcl  libertati  aut  moralitati;  ut  potius  in  hoc  ipso 
disiinguatur  fatum  Mahcmetanum  a  ChristiaiM,  absur> 
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(luma  rationall;  quod  Tuicx  cau  u  .  mn  curant;  Chria- 
tJAni  vero  cl  quicun(|ue  sapiuni,  cflfcctum  cx  causa  de- 
ducuiit.  Turcx  tilieeti  ut  famn  est,  (quanquam  ntm 
omiics  iic  desiperc  puicin,}  fru-itra  pcstcm  et  alia  mala 
eviiari  arbiirantur ;  idque  eo  practcxtu  quod  futura  vcl 
dccrcia  cvciiiura  sinty  'juic/unl  uga^  uw.  n-jn  ui^aiyi^nntl 
falsum  est :  cum  ratio  dictcl  cum  qui  ccrto  pcstc  mori- 
tunis  est,  ctiam  ceriiskimc  cauaas  pMtIi  non  esse  cvi- 
taturam.  Nempei  at  recte  Grermanico  profcrbio  dici* 
tiir,  mora  vult  habere  eftusam."  Lelfanitx. 

It  is,  then,  evidently  inconsistent  to  object  to  the  ne- 
cessitarian that  his  scheme  renders  mc.uis  univaitiiisr, 
vhcn  he  holds  that  there  is  a  necessary  tuiuicLiion  Ut;- 
tween  means  and  ends,  motives  and  action  :  that  when 
certain  means  are  employed,  certain  ends  will  follow ; 
and  that  certain  motives  will  as  certainly  lead  to  parti- 
cular actions.  With  much  gi-eater  justice  may  it  be 
said,  th  u  the  opposite  scheme  supcrscdi-s  the  use  of 
means  ;  lor  ii  there  be  no  lixcd  and  established  connec« 
tion  between  means  and  ends,  and  the  advocates  for 
liberty  are  liound  to  maintain  that  there  is  iuvt»  for  on 
any  otiicr  supposition,  their  scheme  falls  to  the  ground ; 
then,  it  would  follow,  that  it  matters  iujI  wlm  mciui!* 
are  employed, or  whetherany  are  cmplnycd  ai  all.  Tiierc 
toiiUl  be  n'j  such  iliiiiv;  as  jcliiii:  w  i:U  or  pi'u- 

clcnce,  if  wc  did  not  see  an  established  c  )nnccuon  be- 
tween certain  actions  or  events  in  the  shape  of  means, 
and  others  which  depend  upon  ibem  as  their  oonse- 
quents. 

Wc  apjirclicrul  it  is  time  to  clase  ihia  discussion.  Wc 
readily  luimii  tl,m  the  !>ehemc  of  necessity  which  we 
have  adopted  has  often  been  abused  and  nerrerted,  by 
bad  men,  to  the  worst  of  purposes  i  the  Turkish  view 
of  predestination  is  neither  more  nor  less  than  a  gross 
abuse  (if  ttic  ('i)cii  li,e  of  necessity  :  and  it  is  certain  that 
i?»!i()ra!it  icIil;!  have  perverted  it  in  the  siime  way 

la  luuhv  C'hnsiijn  cfninti  ies.  We  have  endeavoured  to 
vindicate  the  dorinnc  irom  such  misconceptions:  and 
tttoagh  we  readily  admit  that  there  are  mixyf  difficul- 
ties on  the  subject  of  moral  agency^  which  we  can  not 
pj-ctcnd  to  explain,  yet  we  think  there  ate  fewer  on  the 
scheme  of  necessity,  when  rightly  nndcrstood|  than  00 
the  generally  received  views  of  liOeiiy. 

Ourreadcrs  will  thank  us  for  prcscniini;  tlum  uitli 
the  opinion  of  a  very  acute  writer*  on  this  subject,  who 
conveys  much  weii^hty  matter  in  small  compaast  and 
Elates  some  important  considerations,  which  ought  to  be 
taken  into  view  by  <lisputants  on  both  sides  of  the  ques- 
tion. "So  far  LIS  these  neccssariai  s  iiniintain  the  cer- 
tain influence  of  moral  motives,  as  ilie  natural  and  suffi- 
cient means  whcrcliy  human  actions,  and  even  human 
thoughts,  are  brought  into  that  continued  chain  of 
cattses  and  effects,  which,  taking  its  bcfjinninc;  in  the 
opei  ilions  of  the  iiiHiiite  mind,  cannot  but  be  luliy  un- 
derstood by  hini  ;  ^o  tai  they  do  service  to  tlic  eau^c  of 
truth  ;  placing  the  great  and  glorious  doctrines  of  fore- 
knowledge and  providence — absolute  foreknowledge, 
ttnivenaf  providence,  upon  a  firm  and  philosophical 
found  uioii."  Thus  far  we  profess  ourselves  the  advo- 
cates lor  necessity,  and  we  assent  fully  to  the  following 
f)hscrv,uiotis,  wliich  arc  Ijotli  just  and  pro'ountl.  "  But 
■when  they  go  beyond  this,  when  they  would  represent 
this  influence  of  moral  motives  as  arising  from  a  physi- 
cal necessity,  the  very  same  which  exctiea and  governs 
the  motions  of  the  inanimate  cmtioDF-^iere  they  con- 

*  Bishop 


found  nature's  distinctions,  and  contradict  the  very 
principles  they  would  seem  to  have  cstabliabed. 
source  of  their  mistalce  is  this,  that  they  tmmgiiw  •  ^ 

militude  between  things  which  admit  of  no  comparison 
— between  the  influence  of  a  moral  motive  upon  the 
mind,  atui  liiai  of  mechanical  force  upon  matter.  A 
moral  motive  and  a  mechanical  force  are  both  indeed 
causes,  and  eqvaUf  certain  causes  each  of  it*  proper  d> 
feet;  but  they  are  causes  in  very  different  •eoaeisof  the 
word,  and  derive  their  energy  from  the  most  oppo- 
site principles.  Force  is  only  another  name  for  Meffi- 
cieni  cause  ;  it  is  that  which  impresses  motion  upon  body, 
the  passive  recipient  of  a  foreign  impuisc,  A  moral 
motive  is  what  is  more  significantly  called  the  jfsdi 
cause,  and  can  have  no  infltienea  but  with  a  being  lliat 
proposes  to  itself  an  end,  chooses  means,  and  thusjpou 
itself  in  action.  It  is  true,  that  white  this  is  my  end, 
and  while  1  conceive  these  to  be  the  means,  a  tiefinitr 
act  will  as  certainly  folio kv  that  definite  choice  and 
judgment  of  my  mind,  provided  I  be  free  firom  all  cs* 
temal  restraint  and  impediment,  as  a  dctemniiuue  M>« 
tion  will  be  excited  in  a  body  by  a  force  applied  to  a 
given  direction.  There  is  in  both  cases  an  equal  cer- 
tainty of  the  cIVect  ;  hut  tin;  principle  of  ilic  certainty 
in  the  one  case  and  in  the  other  is  cniirily  diiVcrci.;. 
which  dififcrence  necessarily  arises  from  the  different 
nature  of  final  and  efficient  causes.  ICvcry  cause,  ex- 
cept it  be  the  will  of  the  Supreme  Deity,  acting  to  the 
first  production  of  substances— every  caase,  I  say,  ex- 
cept lliis  acting  in  this  singular  instance,  produces  its 
ctfcci  by  acting  u/ion  something  ;  and  ultaicver  be  the 
cause  that  acts,  the  principle  of  certainty  lies  in  a  ca- 
pacity in  the  thing  on  which  it  acts,  of  being  affected 
by  that  acUon.  Now,  the  capacity  which  force*  or  an 
eflicicnt  cause,  requires  in  the  object  of  its  action,  is  ab- 
solute inertness.  But  intelligence  and  liberty  consti- 
tute the  cai>acity  of  bcin>;  iiiducnccd  by  a  fmal  cause-— 
by  a  moral  motive ;  and  to  this  very  liberty  does  tius 
sort  of  cause  owe  its  whole  c(fic«C]r,the  whoiO  CWialnty 
of  its  operation  i  which  certainty  never  can  dinnmw  the 
existence  of  that  liberty  upon  which  it  is  ttselr  feHndad, 
nod  of  which  it  affords  the  highest  evidence." 

The  followiniT  observations  also,  by  the  same  author, 
on  the  pciier.il  asjiect  of  the  question,  arc  both  mode- 
rate and  judicious, and  highly  deserving  of  the  atten- 
tion of  every  one  who  engages  in  this  controversy. 
*'  The  liberty  of  man  and  the  foreknowledge  of  God 
are  equally  certain,  although  (h<:  proof  of  each  rests  on 
different  principles-  Our  feelings  prove  to  every  one 
of  us  that  wc  are  free  :  reason  and  revelation  teach  us 
that  the  Deity  knows  and  governs  all  tilings— ^at 
even  *  the  thoughts  of  man  he  undarstandcth  loog  be- 
fore,* long  before  the  thoughts  arise— long  beforo  Hm 
m.in  himself  is  l)r>rn  who  h  to  i' -.n":  -hem.  Now,  when 
two  distinct  propositions  are  i.^^iatcly  proved,  each 
by  its  pro[)er  evidence,  it  is  not  a  reason  for  denying 
either,  that  the  human  mind,  upon  the  first  hasty  view, 
imagines  a  repugnance,  end  may  perhaps  find  a  difficul- 
ty in  connecting  them,  even  after  the  disUact  proof  of 
each  is  clearly  perceived  and  understood.  There  is  « 
wide  difference  between  a  paradox  and  a  contradiciioo. 
Both,  indeed,  consist  of  two  distinct  propositions,  and  co 
far  only  are  they  alike  :  for  of  the  two  parts  of  contra- 
diction, the  one  or  the  other  must  necessarily  be  fklea; 
of  a  paradox,  both  are  oftni  true,  and  yet,  when  profutf 
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t»  te  tnM>  mr  eonUnue  pftndexical.  Thit  u  the  QjB- 
•cssary  eMMetiiieace  of  oar  purUal  view  ot  thingt.  An 
iotell«cc  to  which  nothing  should  he  psradoxicaJ  would 

be  tnfinilc.  It  muy  naturully  be  supposed  that  pai-a- 
Uoxeit  must  abound  the  muai  in  ii)<:uplky!>kc»  and  divl- 
nily,  /or  *vho  can  Jind  out  God  unto  /ler/ecthn  ?  Vli 
they  occur  io  other  subjects  i  auU  any  one  who  should 
fcfose  hie  auoot  to  propositiioas  svpareuly  proTcd,  be- 
cause when  connected  tlicy  may  have  been  paradoxicali 
wouJd,  in  many  instances,  be  justly  laughed  to  scorn  by 
the  n)abti:rs  u\  iliuse  sciences  which  make  the  highest 
prctensiua^  la  cenaimy  and  demonstration.  In  all  these 
cases  ttiere  is  generally,  io  the  nature  of  things,  a  luait 
to  «ach  ot  the  two  cootrssted  propoaitbns,  beyond  which 
neither  can  he  extended  without  implying  the  Eklsehood 
of  tlie  '  ■.!  c;-,  Titid  changinj!;  the  paradox  into  a  contra- 
dicliuii  i  uiia  Lilc  v\in)lo  ditVicuUy  uf  pd'ctiviiiij  ilic  cun- 
ntcLiuu  and  a^jiccmeiu between  such  propoiiiiuni  arises 
from  this  circumsiancei  that,  by  some  iiiaitention  of  the 
mind,  ihcee  liinits  are  overlooked.  Thus,  in  the  case 
heibrc  «a,  wo  must  not  imagioe  such  au  arbitranr  exer- 
cise of  God's  power  oror  the  minds  and  wills  ot  subor- 
dinate agents,  as  should  coiivtrt  raiional  bfinj^s  itito 
mere  machines,  and  leave  the  Deity  cliargcd  ^^  i  h  the 
follies  and  the  crimes  of  men,  which  \va>j  the  error  of 
Uie  CalvinUu :  nor  must  we^  on  the  other  band,  set  up 


such  a  liberty  of  created  beings,  as,  necessarily  pre- 
cluding the  divine  foreknowledge  of  human  actions» 
should  take  the  govcniment  of  the  moral  world  out  of 

the  han'js  of  (iod,  ami  leave  him  nothiiiij  to  do  with 
the  ijuLilcst  part  ok  his  creaiioii,  wiucli  iiatU  been  per- 
haps lite  worse  error  of  some  who  have  opposed  the  Cal- 
vinists." 

W'e  have  only  to  remark  on  this  passage,  that  had 
the  ingenious  author  considered  attentively  liie  work  of 
Jonathan  Edwards  on  Free-will,  he  would  not  hare  sup- 

posed  that  the  Calvinists  hold  the  doctrine  of  necessity 
ill  the  uiiqualiiicd  and  unguarded  sense  which  could 
lead  to  the  conclusions  which  he  hu^  stated  above.  Ed- 
wards is  a  very  bigh  Calvinist,  yet  he  not  only  rejects 
the  pernicious  consequences  which  are  supposed  to 
flow  from  necessity,  but  shows,  with  irresistible  power 
of  ur^viniLiu,  (hat  tiicy  do  not  follow  from  the  doctrine, 
when  judiciously  and  coiisisitiitly  explained,  llii  work, 
however,  seems  to  be  but  litik  known  to  philosophcrs» 
prohably  because  it  is  supposed  to  be  n;or.  intimately 
ooniiected  with  divinity  than  with  philosophy ;  it  isi 
however,  by  far  the  most  profound  work  that  has  ever 
been  written  on  the  question;  but  it  is,  at  the  same 
time,  c.\ccedin(;Iy  dry  and  repulsive  ;  and  no  tuan  need 
Biteiiipt  to  read  it  who  has  not  a  mind  capable  of  bcitl^ 
delighted  with  naked  metaphysical  truth,  (p) 


MOR 

MOR.\T,  or  MuRTEx,  is  the  name  of  a  village  and 
lake  in  S  witicrland,  in  the  canton  of  Fribourg,  and  on 
the  great  road  from  Lausanne  to  Berne.  The  town  is 
situated  on  the  banks  of  the  lake.  Many  Roman  anti- 
quities are  found  in  the  neighbourhood,  particularly  at 
Monchwylcr.  In  the  chateau  are  six  inscriptions,  which 
renders  It  probable  th.it  this  place  was  formerly  one  of 
the  lauxoourgi.  of  Aventicum.  The  village  is  cele- 
br.^tcd  by  the  battle  nt  Mot  at,  which  >va&  fought  on  the 
aSd  June,  1476, between  thariesthe  Bold,  duke  of  Bur- 
gunily,  and  the  Swis^^,  who  routed  and  almost  destroyed 
the  French  army.  The  bodies  of  the  slaughtered  Bur- 
{;undians  were  burled  in  deep  ditches ;  but  four  years 
after  the  haitlc,  an  ossuary,  (which  has  been  called  the 
Charnel  house  of  Morat,)  lofcct  long,  and  14  wide,  was 
erected  a  quarter  of  a  mile  from  Morat.  In  1755,  it 
was  repaired  by  the  cantons  of  Berne  and  Fribourg ; 
but  it  was  destroyed  by  (be  French  army  in  1793. 

The  lake  of  Morat  is  two  leagues  long,  half  a  league 
wide,  and  twenty-seven  fathoms  deep  ;  aad,  according  to 
De  I.uc.  it  is  about  1  n  feet  above  the  level  of  the  lake  of 
Neufchaicl.  The  river  Broic  runs  from  the  lake  of 
Morat  to  that  of  Neufchatel.  There  are  many  fish  hn 
the  lake,  and  it  contains  a  great  number  of  the  highly  es- 
teemed fish  the  Stfurvt  GUmk  of  Linntfus.  '  See  Ebel's 

Mauur!  du  ro-.'^r-.-r  en  •S'/jjt.if,  tom  iit  p.  524^ 'Mid 
Cox's  7'ravr/t  in  iiuntzrrlunj,  vol.  ii.  p.  \5T,  inc. 

MOR.\VI.-\  is  a  province  ol"  the  .\ustrian  empire, 
including  Moravia  Proper  and  Austrian  Silesia,  which 
iMf  been  annexed  to  it.  Moravia  Proper  contahis  8,860 
square  miles,  and  I, :j34,000  inhabitants ;  and  Austrian 
Silesia  1840  square  miles,  and  347,000  inhabitants.  The 
six  circles  of  Brunn,  Olmutz,  Hradisch,  Prerau,  Znaym, 
and  Iglau,  form  Moravia  Proper,  while  Austrian  Silesia 
is  ^vided  into  the  circles  of  Teschen  and  Troppan. 


MOR 

is  the 

population  of  the 

principal 

26,000 

Tesehen   .  . 

.  5,400 

Znaym     •  . 

.  s^oo 

11,000 

Cremaier  .  . 

.  3,300 

10,000 

Fulneck    .  • 

.  3,100 

8,000 

Prarau      .  . 

.  2/JCO 

r«6oo 

HrMliieb   .  . 

.  i,roo 

townas— 

Brunn  .  . 
Olmuts .  . 
Iglau    .  . 

Troppau 
Sternberg  . 
Nikolaburg 

Moravia  Is  intersected  by  several  ranges  of  moun- 
tains, between  which  are  many  (iDrtite  vallies  j  and  in 
the  north  and  south  there  are  well  cultivated  plains  of 

considerable  extent.  The  principal  river  is  the  March, 
or  Morava,  which  is  navigable,  and  after  receiving  the 
Theya,  runs  soQth,  ami  Mil  ioto  tbc  DiBube  aftore 

Prcsburg. 

This  province  is  not  ihmoiis  for  its  productions.  Com 

and  flax  are  raised,  but  not  in  very  great  quantities. 
Hoga  and  gecsc  are  exported  to  a  great  extent.  Gold 
and  silver  niiijL  s  v,  l  ;  e  once  wrought  here,  but  the  most 
p^ductive  ones  arc  those  of  iron  and  lead.  Coal  is 
fimad  in  gnat  quantity,  but  the  veins  have  not  been 
wrought  to  n  gnat  extent.  Fossil  lemaina, «  species 
of  amber,  and  clay  for  tobacco  pipes,  are  some  of  the 

other  productions  of  the  province. 

The  manufactures  of  .Moravia  are  considerable. 
Woollen,  cotton,  and  linen  goods,  arc  made  to  a  great 
extent.  About  40,000  pieces  of  woollen  goods  are 
woven  annually  in  tiie  neifthbourbood  of  Iglau.  The 
number  oi  persons  employed  in  Moravia  in  the  woollen 
manufactory  is  16,<iO<)  in  weaving,  and  24,000  in  spin- 
ning. 'Thread  is  made  at  Rothwasscr  and  dyeing  is 
extensively  carried  on  at  Brunn.  The  cotton  works  of 
Lettowiugiveemploymei  t  t  >  coo  indiridtule.  Xn^ 
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ther,  paper,  potash,  and  glass,  arc  among  the  other 
mtottuctiuet  of  the  proTioce.  The  principal  imports 
are  wool,  silk,  flas,  cotton,  and  oU. 

The  inhabitants  of  Moravia  are  Germans,  SdAVO» 
nians,  and  Jews,  of  whom  there  are  about  30,000. 

MORAYSHIRE, or  MuRHATSHiRK,  or  ruoviKCF.  or 
MoaAT~-«  maritime  county  in  the  northern  part  of 
8e0tlnid»  bounded  on  the  north  by  the  Moray  F.irth,  on 
llM  «ttt  ud  aouih>CMt  bjr  Baofftbire,  on  the  aouthaAd 
iauth*ir«tt  hf  lOTemeM^sbire,  and  oa  Ui8  west  by 
Nairnshire  and  Inverness-shire.  It  lies  between  the  57° 
and  58°  of  North  Latitude  ;  and  the  longitude  at  the 
mouth  ol  the  Spey  is  3°  6'  West,  extending  in  length 
turn  East  to  West  42  miles,  and  in  breadth  30  niika. 

The  coOMj  of  Moray  is  naturally  divided  Into  Che 
upper  and  champaign  districts.  l«r,  The  low  country 
is  a  large  plain,  bounded  by  the  Firth  of  Moray  on  the 
north,  and  a  winding  range  oi'  mountains  on  ilie  south, 
whose  length  equals  that  of  the  wtiulc  county,  and  its 
breadth,  measured  at  right  angles  from  the  mountains 
to  the  ahore,  is  from  S  to  12  miles,  or  mean  breadth  7 
miles.  The  aurftce  of  the  tow  lands  is  diversified  by 
intervening  hills,  disposed  in  short  rid^^cs  parallel  to 
the  Tilth,  and  intersected  l)y  the  rivets  Spey,  Lossy, 
am!  Fiiidliorn,  whose  streams  wind  at  unequal  distan- 
ces, across  the  plain  into  the  sea.  Many  of  the  plains 
■long  the  banks  of  the  Spey  and  the  Findhorn  are  re- 
markable for  their  bcttlty  and  fertility.  One-third  of  the 
bottoms  and  sides  of  the  valleys  within  the  range  of  the 
mountainous  or  hilly  district,  except  certain  parts  adapt- 
ed for  bearing  trees,  is  capable  of  cultivation.  The 
width  and  depth  of  these  valleys  arc  proportionate  to 
the  largeness  of  the  rivers,  and  the  friability  of  the  soil 
through  which  they  ftew. 

The  climate  is  so  mild,  that  the  apricot,  nectarine, 
and  peach,  ripen  snffmienily  on  a  wall  in  the  open  air, 
;uul  jj;;ir<lens  are  formed,  and  fruit  trees  cultivated,  if 
the  Icngtli  of  the  lease  permits  the  farmers  to  make 
such  an  arrangement.  The  most  previdlili^  winds  are 
from  the  west  and  north-west,  which  continue,  during 
the  year  generally  for  the  space  of  3<10  days,  and  tn  the 
simimei-  the  gale  is  frequently  from  the  south-west, 
wtalsi  in  autumn  and  winter  it  is  commonly  from  the 
north-west, and  often  i  hc^  into  a  violent  tempest,  with 
rain,  slcct,  or  snow.  The  hcavicisi  and  longest  rains 
ere  from  the  north  Mid  oortb*west,  and  thunder  showers 
and  driazling  wet  weather  proceed  from  the  south  or 
suuth-enst  An  easterly  wind  Is  sometimes  attended 
wiili  a  heavy  flood,  and  ihc  north  wind  is  often  coM  and 
fair,  with  occasionally  tevere  rains.  A  dry  parching 
easterly  wind  preveib  ii  general  towards  the  end  of 
spring,  blasting  the  corn,  grass,  and  blossoms,  through 
the  whole  district.  The  mean  quantity  of  rain  Is  35.98 
ir.f  hcs,  or  from  "0.05  to  33.17  inches,  during  a  space  of 
nmt  years.  Tl>e  average  depth  of  rain  in  the  hilly 
districts  is  fnc  oi'  si.t  iticlies  greater  than  liiai  on  the 
coast.  The  sowing  of  corn  continues  from  the  3d  of 
March  to  the  loth  April,  and  the  iiarvest  from  the  Mdi 
August  to  Kovember  4tb.  The  crops  are  some- 
times damaged  in  the  month  of  August  by  a  most  de- 
structive mildew,  occasioned  by  vapours  arising  from 
stagnating  streams,  which,  settling  on  the  unripe  corn, 
.injures  the  nnlky  substance  in  the  ear,  and,  unless  re- 
moved by  briak  gales  or  heavy  showers,  blaata  Uw  hemes 
of  the  firmer.  Few  crops  siiffier  from  excess*  of  nun  ; 

'.'.nrl  tin  ir.stnnrr  of  any  ln»=i  fi"Tn  this  cause  occurred 
during  a  period  of  36  yearsj  from  1744  to  1782,  The 


county  of  Moray  afforded  a  large  supply  of  graio  for 
the  adjoioiog  countieS}  when  the  vety  weiMdcoWLeen- 
sons,  towarda  the  end  of  the  aisieentb  century,  had  f««- 

duced  a  fiamine  over  the  whole  kintrrinm  Oat-mcal 
was  bought  at  that  period,  to  be  carried  across  the 
Grampian  bills* It  the  rate  of  II.  iQisi,  for  <Im  boll  ^ 

no  lb. 

The  population  of  Morayshire  anottMed, Jia  lfM>  is 
IS,»83  ;  in  1797,  to  14,445 ;  in  1801,  l»  98^8 »  mi,  m 
1811,  to  38,108. 

The  agriculture  of  Mr  i  .ly  t'ii re  was  not  neglected 
during  the  dark  ages,  but  mills  were  creeled  in  the  year 
12jOi  carls  were  used,  and  breweries  cstablisbod,  ia 
I22jiand  gardens  formed  in  1883  j  leasee  were  elsa 
granted  fur  five  end  three  Uvea,  w  the  yem  1 37*  and 
1390.  The  eultttte  of  wheat  in  Scotland  was  increased 
by  an  act  of  Parliament  about  500  years  ago,  which 
compelled  every  farener  who  had  four  yoke  ol  oxen  to 
sow  one  bubhcl  of  wheat;  and, in  1565,  James  Ogi)«i% 
of  Findlater,  produced  on  his  farm  80  bolls  tf-wkMCf 
and  the  bishop  of  Moray  had  the  «aM  jMus  ■rfioinllij 
to  his  rental,  10  bolls.  This  clrewnslSMe  ptovw  thtt 
the  agriculture  of  Moray  was  in  a  higher  state  of  im- 
provement at  iJiis  period  than  that  of  some  of  the  OOUO- 
tics  m  the  north  of  England,  where  wheat  was  not  in- 
tr«*(luced  uuiil  more  than  a  century  after.  The  convul- 
sions occasioned  by  th«  Reformation  prevented  ibo  an> 
habitants  of  Moray  Inm  attending  to  their  agriculture; 
and  it  was  in  such  a  situation,  after  the  struggle  carri- 
ed on  for  prelacy  by  fuur  successive  monarch^,  as  lo  be 
almost  wholly  abaiiduiicd  dunng  the  seven  unfavourable 
sca.soiis  which  took  place  towards  the  latter  pan  ol  the 
17ih  century,  and  the  bc|^niog  of  the  18th.  .TImnh 
sands  of  the  inhalnlantt  of  this  county  perished  M  that 
time,  in  the  high-ways  and  streets,  in  consequence  of 
mere  hunger.  The  magistracy  of  Elgin  established  a 
\nilicc  lor  burying;,  every  morning,  ihe  bodies  of  those 
iDiseiabie  beings  who  had  fallen  victims  in  the  streets 
to  the  famine  duting  the  night.  The  bier  oo  which  the 
dead  of  the  adjoining  parish  of  Urquhart  wove  carried  to 
their  graves  sUll  icmains ;  and  it  js  an  aseeriaiBed  Act, 
that  iiicir  ordinary  ntiire  served  both  ibr  tha  coffin  aad 

the  sluuud. 

The  surplus  oats  and  barley  of  this  (ounty  are  aeat 
to  Dundee  or  Leiib,  and  the  wheat,  amoimiing  (a  8  or 
10,000  quartm,  to  London.  Salmon  are  sold  to  the 
eitent  of  S5,000f«and  other  .articles  produce  SO.OOOf. 
The  facilities  of  commerce  will  be  increased,  and  tiie 
luvigaiion  rendered  less  ilangcrous,  by  forming  a  Lar- 
bout  <it  iiuigh  head.  Woollen  manufactories  are  esta- 
blished in  litis  district,  and  some  of  ihe  worknncn  are 
from  Yorkabire.  Nearly  60,000  atonea  of  wool  era  card- 
ed in  the  eonatieB  of  Moray  and  Nairn,  end  manulaeiw 
cd  for  plaiding  and  dumesiic  purposes.  A  maonlecma 
of  cotton  i»  also  established  in  this  county. 

Thcic  are  many  druidical  cairns,  on  which  sacrifice 
was  offered  by  the  diuids,  about  five  feet  high  and  thinjr 
feet  in  circumference,  surrounded  with  stone*  fixad  in 
the  ground,  for  preventii^  them  from  falling.  There 
are  also  several  mounts  or  motes,  which  were  t\ic  seat 
on  which  the  drui^is  determined  rjutsiions  in  lav*-  aixJ 
property ;  and  in  Gaelic  they  are  called  iomavoedy  or 
courl-hill,  and  in  the  south,  Uws,  as  North  BcrwicH 
Law,  ficc.  There  are  also  strong  holds  called  duns  and 
sand'billocks,  where,  by  means  of  a  large  fire,  they  sum- 
moned {hvlr  v:v:r)nri  to  repel  the  invading  enemy. 
The  iiomaiiii  bouu  rulinquisbed  lliis  province  (the  laba- 
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Mt«it«  of  wMch  fhef  ctHMl  Vtcomagi,  and  itt  Unhi 

Vararis,)  which  could  neither  (gratify  their  avarice  nor 
ambition;  and  on  this  account  (he  only  remains  uf  tlieir 
power  are  of  a  military  nature.  Baths,  roads,  and  in- 
scrtpiion»t  which  belong  to  a  innqiiU  ago,  are  not  to  be 
'ftand  hero.  Fortified  dtaine  of  eomnniiricatlom«  whose 
origin  may  be  traced  to  a  later  period,  extend  from 
Burgh  to  the  East  Sea  by  Duffus,  kc.  to  Garran  in  tlie 
Mcarns.  One  of  the  most  magnificent  obelisks  in  Scot- 
land, being  30  teet  high  and  4  broad,  is  situated  nearly 
Ittif  amlle  to  the  north-east  of  Forreti  On  Iti  eaatcrti 
aide  there  are  6  divlriooti  whereon  are  repreaetited 
horaea  whh  their  lidera,  and  Infantry  with  bowt  and 
arrows,  swords,  and  targets.  In  the  fourth  division 
several  men  armed  with  spears  guard  a  number  of  hu- 
man  beads  under  a  canopy;  and  in  the  6th  there  is  the 
appearance  ot  horses  aeisedj  riders  beheaded,  and  heads 
thrown  under  an  arched  cover.  It  is  supposed  to  have 
been  erected  either  as  a  memorial  of  the  assii'^sination  of 
King  Duff,  or  of  a  battle  fought  by  Kii)g  Malcolm  II. 
of  Scotland  against  the  Danes  in  10U8.  The  tuum  of 
the  royal  forts  at  Elgin  and  Forres  still  exist.  The 
xeligioos  houses  in  this  province  are  numerous.  The 
cathedral  ait  the  eaat  end  of  £igiQ  is  the  noblest  speci- 
men of  GotMe  wefctteetore  in  the  county.  The  mag- 
nificeiice  of  the  building,  the  elegance  of  the  sculpture, 
and  the  uniformity  of  the  de<>is^n,  aiFord  a  lasting  monu- 
ment of  the  labour  and  ingenuity  of  the  middle  ai^cs. 
Its  length  is  264  feet,  and  the  height  of  the  centre 
tower  and  spire  is  198.  The  model  reaembtea  that  of 
the  cathedral  at  Utdifield,  hat  on  a  larger  scale,  and 
with  more  wmament.  The  pnary  of  Ploscardine  pre- 
serves the  plan  of  the  boUding  cmirei  and  the  whole  oe> 
cupies  nearly  12  acres. 

The  Norwegians  conquered  Moray  about  the  year 
937,  under  Sigtndt  £ar|  of  Orkoqr.  Before  this  period 
the  Picts  oecupied  the  Btirgh,  a  Roman  ststton  on  the 
Moray  Firth,  where  they  established  themselves  in 
great  numbers,  as  appears  by  the  ruins  of  the  houses 
exttr.'Jiit^'  t. early  two  miles  on  the  sea  shore  to  the  east. 
Other  colonies  of  the  same  descent  mingled  with  the 
British,  and  being  driven  northward  by  the  Bclgx,  Ibe- 
rians, snd  Saxons,  peopled  the  protnnee  of  Moray. 
Their  killing  King  Malcolm  I.  at  Uirin,  the  castle  of 
Forres,  tiTid  Kiiii^  Duffus,  A.  D.  966,  alTords  a  clear 
prool  of  tlicir  turbulent  character.  In  the  reign  of 
Malcolm  about  1160,  tliey  rebelled,  and  on  his  at- 
tacking them  submitted  ;  but  all  the  insurgents  were 
transplanted  into  the  other  counties  of  Scotland,  from 
Caithness  to  Galloway.  Malcolm  111.  and  his  succcg- 
sors  encouraged  eralgranis  of  rank  from  England  and 
the  continent,  who  acquired  afterwards  a  considerable 
property,  and  from  them  many  of  the  nobility  and  of 
the  ancient  families  in  this  province  ai«  pfsobably  dc- 
aeended.  At  Forres  and  Mortelich  battles  were  fought 
betwixt  the  Scots  and  Danes,  in  the  year  looa  and 
lOin.  At  Speymouth,  in  the  years  5078  and  1 1  in, 
v.-ars  took  place  betwixt  the  km^  LUid  the  inhabiianis 
of  Morayshire.  Kiii;^  Malcolm  coir.enticd  \*iih  the 
same  people  on  the  muir  of  Urquharlin  the  year  1160. 
The  Fr.izc;'?  and  M'Donalds  opposed  cach  other  at 
Ceanlocblochie,  in  A.  D.  IS44.  A  eoMcst  took  place 
between  the  kin];  and  the  earfs  of  Htintly  and  Angus, 
in  1594;  tlic  Ccven.mtcrs  attacked  Montrose  in  1645  : 
and  in  1690  the  king's  troops  opposed  the  Highlanders. 

The  diocese  of  Moray  comprehended  the  cooatiea 
-af  Momy,  and  a  great  part  of  Banff  and  Inreraeas, 


wliich  had  fifty-six  pastorsi  charges.   There  was  an 

abbey  at  Kinloss,  and  the  aljbot  had  a  <ija>.  in  parliament. 
Three  priories  were  founded  at  Urqulur;,  Piustardine, 
and  Kinguissie,  and  likewise  several  cotivenis.  An  hos- 
pital was  also  erected  near  Elgin  for  entertaining 
strangers,  and  for  the  support  of  poor  infirm  people. 
The  monks  are  said  to  have  possessed  excellem  libra* 
ries.  The  furniture  of  Kinloss  Abbey  consisted  of  fifty 
feather  beds,  two  silk  beds,  and  twcniy-eighl  ai  ras  covn- 
ings.  Great  hospitality  marked  the  contlutl  ot"  its  in- 
mates, with  whom  King  Edwiird  1.  resided  nearly  « 
month  and  a  half.  The  king  and  his  aitendanta  are  ro> 
ported  to  have  drank,  daring  this  short  period,  the  beer 
of  more  than  twenty  chaldtrs  of  malt.  ThouRh  this 
statement  appears  to  be  exaggerated,  yet  ii  aiiords  a 
decisive  proof  of  the  good  cheer  in  which  our  ancestors 
of  the  14th  century  indulged. 

See  Pennant's  Tour.  The  StatUtkai  Account  tfSe^ 
land.  Rer.  Mr.  Leslie's  Genend  Vita  t/the  JgricuUv* 
of  the  eountie*  of  Miirn  and  Many,  jtecount  <^  thf 
ytnliquitiet,  fee.  in  the  Province  of  Moray.  A.  Hurvey 
qf  the  Province  of  Moray,  Hktoricttl,  Geographical,  fl»rf 
Political.  Dr.  Shaw's  Account  ^  Mumj/Mn,  Chd- 
mers's  CaUdonia.   See  NaiKM. 

MORBTHAN,  one  of  the  departments  of  the  nortb- 
west  region  of  France.  It  was  formed  out  of  the 
Bishopric  of  Vannes,  and  is  bounded  on  the  north  by 
the  department  of  the  Cotes  du  Nord,  on  the  cast  by 
that  of  the  Lower  Loire  and  the  lUe  and  Vilainc,  on 
die  amtth-west  by  the  Ser,  and  on  the  west  by  the  de- 
partment of  Finisterre.  The  departmeat  Is  watered 
by  the  rivers  VHaineand  B!avet,and  pradoces  rye,  flax, 
cattle,  horses,  fish  of  all  kinds,  and  has  mines  of  lead 
and  coal.  The  fertile  island  of  Bellisle  contains  5569 
inhabitants.  The  whole  department  contains  358  square 
leagues,  and  425,485  inhabitanta.  The  following  are 
the  principal  places : 

Fepulatfen. 

Vannes,  the  capital        .  8,798 

L'Orient  19,923 

Pioermel  4^13 

Pontivy  3fi90 

The  forests  occupy  from  37  to  38  thnuiand  acres, 
the  greater  part  of  which  belong  to  individuals.  The 
contributions  in  la:,';  were  2,337,348  francsi 

MORDANTS.    Sec  Dykino. 

MORE,  Sir  Thomas,  Lord  High  Chancellor  of  Enjj- 
land,  was  the  son  ol  Sir  John  Moret  &night|  one  of 
the  Judges  of  the  King's  Bench.  He  was  bom  in  Lon> 
don,  in  the  year  I-JSO,  and  educated  first  at  a  school  nt 
St.  Anthony's  in  Threadiiccdlc  Street,  and  afterwards 
at  Oxford,  where  he  soon  acquired  a  considrrnblc  pro- 
ficiency in  classical  learning;  and  being  destined  for 
the  pmfessioD  of  the  law,  he  came  to  New  Inn  in  Lon- 
don, from  whence,  after  some  time,  he  removed  to 
Lincoln's  Inn,  of  which  his  father  was  a  member. 
Havinp  obtained  a  seat  in  parliament,  he  distiti^piisiu  d 
himself,  in  the  year  I5'.'3,  by  his  uppusiiiun  lo  tiic  mo- 
tion for  granting  a  >'ibsidy  and  three  fifteenths  for  the 
marriage  of  Henry  "V^H's  eldest  daughter  Margaret  to 
the  King  of  Scotland.  Tlie  motion  was  rejected  ;  and 
the  king  was  so  violctilly  offended  at  tliis  opposition, 
that,  in  rcvcnj^c,  he  sent  Mr.  Morc's  father,  on  a  fri- 
volous pretence,  to  tlie  Tower,  ar,d  oblip^cd  him  to  pay 
100/.  for  his  liberty  After  being  called  to  the  bar, 
be  was  appointed  law  reader  at  Furriival's  Inn,  which 
place  he  held  about  three  ymn ;  and  abovt  the  aanta 
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lime,  he  also  ri?.  \  a  public  Icciurc  in  the  church  of 
St.  Lawrence,  Old  Jewry,  upon  St.  Austin's  treat'ue 
J)e  GohaU  Dei.  At  one  time  he  seems  to  have  formed 
the  dettgn  of  becoming  a  Franciscan  friar ;  but  he  was 
•fterwahds  dUcuadcd  from  it,  and  married  Janci  the 
eldest  daughter  of  John  Coll,  Llsq.  of  Ncwhall,  in  Essex. 
In  the  year  1508,  he  was  ap|ioinied  judge  of  the 
Sberiflf 's  Court  hi  the  ciiy  of  Lof)doii«  was  idm«  a  jus- 
tice of  the  peace*  and  attained  great  emiaence  at  the 
bar.  In  IS  16,  he  went  to  Flanders  in  the  retinue  of 
Bishop  Tonstal  aud  l>r.  Ki.i.Mit,  \vtio  were  sent  by  Kin^ 
Henry  Vill.  'o  iciicvv  l.ic  aliiance  vuih  Uie  Aruiidukc 
of  Austria,  afterwanls  Charles  V.  On  his  return  to 
Kngland,  Cardinal  WoUcy  wUhcd  to  engage  Mr.  More 
in  the  service  of  the  crowo,  and  oflcrcd  him  a  pensioo, 
which  he  declined.  Ii  not  long,  however^  befiwo 
he  accepted  the  place  of  master  of  the  requests. '  He 
was  also  created  a  knight,  admitted  a  member  of  ihc 
privy  council,  and,  in  1320,  made  treasurer  of  the  ex- 
chequer. About  this  time  he  built  a  house  on  the  banks 
of  the  Thames,  at  Chclseai  and  married  a  second  wife. 

In  the  Uth  year  of  Heorjr  VIII.  Sir  Thomas  More 
was  appoin'.cd  Speaker  f  f  ihc  II  jUsc  of  Commons,  in 
which  capacity  he  had  the  cQurjijc  to  oppOitc  Wolscy, 
in  his  deniai'.d  ol  an  f)p[iressivc  subsidy.  Soon  aflvr- 
wards,  however,  he  was  made  chancellor  of  the  dutchy 
«fLanca&ttr,  and  treated  with  great  familiarity  by  the 
king.  In  the  year  \:,'2(,,  he  was  sent}  with  Cardinal 
Wolsey  and  others,  on  a  joint  embassy  to  Prance  ;  and, 
in  1529,  with  Ri<ihop  Tonstal  to  Camliay.  Notwith- 
standing his  opposition  to  the  measures  of  the  court, 
he  was  appointed  chancellor  in  the  following  year,  after 
the  disgrace  of  Wolscy.  In  1533,  however,  he  re- 
signed the  seals,  probably  to  avoid  the  danger  of  re- 
fusing his  sanction  to  the  king's  divorce.  He  now 
retired  to  his  house  at  Chelsea;  dismissed  many  of  bis 
«erv:'.iits  ;  -ietit  his  chilcrcii,  with  their  ramilies,  \s  horn 
he  seems  to  have  maintained  in  his  own  house,  to  ihcir 
respective  homes  ;  and  spent  bis  time  in  study  and  de- 
votion. But  he  was  not  long  permitted  to  enjoy  tran- 
qailltty.  Though  now  reduced  to  a  private  sistiont 
and  even  (o  indlj^ence.  liis  <;pinion  of  the  legality  of 
thekii.ii;'s  marrini^c  witli  Aniie  Bolcyn,  was  deemed  of 
so  much  importance,  that  vaiiiuis  aitenipts  were  iiiadu 
to  proriitg  his  approhaiion  ;  but  these  having  proved 
ineffrctiial,  he  was,  along  wiih  some  others,  included 
in  a  bill  of  attainder  in  the  House  ot  Lords,  for  mis- 
prision of  treason,  by  encooraginjt  Elixabeth  Barton, 
the  nun  of  Kent,  in  her  treasonable  practices.  His 
itinuccncc  in  this  afl'air,  however,  appeared  so  clearly, 
that  they  were  obliged  to  strike  his  name  out  of  the  bill. 
He  was  then  accused  of  other  crimei,  but  with  the  same 
e(IR»ct ;  until,  upon  refiaaing  to  take  tb«  oath  enjoined 
by  the  act  of  supremacy,  he  was  committed  to  the  Tow- 
er ;  and,  after  fifteen  months  imprisonment,  Was  tried  at 
the  b*r  of  the  King's  Bench  for  biijb  treason.  The 
prool  rested  on  the  single  evidence  of  Uich.the  solicitor- 
general,  whom  Sir  Thomas,  in  his  defence,  sufficiently 
discredited.  Tb^  jury,  however}  brought  him  in  guilty; 
he  was  condemned  to  sofTer  as  a  traitor,  and  was  ac- 
cordingly beheaded  on  Tower  Hilt,  on  tbe  Sth  nf  July, 
1535.  His  body  was  firbl  interied  in  ih.c  Tuwtr,  Uul 
was  afterwards  bet.'s:^''  ;>'id  obtained  !)y  I'is  daughter 
Margaret,  and  deposited  in  the  chancel  of  the  church 
at  Chelsea,  where  a  monument,  with  an  inscription  writ- 
ten by  himself,  had  been  some  time  before  ercctetl,  and 
is  siUl  to  be  seen.   The  same  daughter  also  procured 


his  head,  after  it  had  remained  fourteen  days  upon  Lon- 
don bridge,  and  pieced  it  i»  a  vault  belonging  to  the 
Roper  family,  under  a  cbapol  adjoining  to  St-  Dumtan's 
church  in  Canterbury. 

Sir  Thomas  More  was  a  man  of  considerable  lesm- 
In^j,  enniKiii  lalentt,  and  iiiilexiblc  iiucgriiy.  AU 
thuugli  pusseascd  ot  great  sagacity  in  other  matters, 
his  religious  bigotry  exposed  him  to  superitidoD  uA 
credulity.  When  only  twenty  years  old,  he  was  so  de- 
voted to  monkish  discipline,  that  he  wore  a  hair  shin 
ncKt  hi'i  skin,  tit(|ucntly  fasccd,  and  slept  upon  a  b.-.r-; 
plank.  Vet  1:js  e isposmosi  w.is  thetilui,  and  he  h  i 
an  afl'ectaiion  ol  wit,  which  he  could  not  restrain  cvt  ; 
upon  the  most  serious  occasions,  fie  was  the  author 
of  various  books,  chiefly  of  a  polentical  nature,  ilu 
Utopia  is  the  only  performance  that  has  survhrsd  in 
the  esteem  of  the  world.  Hume  says  of  him,  that  of 
all  the  writers  of  that  age  in  Lngland,  Sir  Thomas 
More  seems  to  come  the  nearest  to  the  cliaracter  of  a 
classical  author.  His  English  works  were  collected 
and  published  by  order  of  i^u^^n  ^lary,  in  1 9»J%  bit 
Latin  at  Baailt  in  IMS,  and  at  Louvain,  in  A  life 

of  Sir  Thomas  More,  by  his  son-in-law,  Mr.  Roper,  oi 
Welih^U,  in  Kent,  was  published  by  Mr.  HeariK,  at 
Oxtord,  in  1716.  (r) 

MOIIEA,  a  peninsula  of  a  very  irregular  form, 
sometime:!  compared  to  the  shape  of  e  Mulberry-Icai 
and  joined  to  the  continent  bf  •  nartov  neck  «f  lnd» 
called  the  Isthmus  of  Corinth,  is  situated  between  SC 

29'  and  33°  3  North  Latitude,  nn  l  b;  :wcen  2;' 30", 
aud  -  *°  ot"  East  Lougitude  IVoni  ( Jretnwich.  Its  great- 
est extent,  from  the  Gulf  of  Lcpanto  to  Cape  iNIatapa.", 
is  about  HQ  miles,  and  its  greatest  breadth  110}  but 
its  coast  b  deeply  indented  by  numerous  guUs,  ialets» 
and  bays.  It  is  divided  into  four  provinces,  namely, 
Chiarrnza,  llelvidere,  Tzakonia,  and  Romania  Major. 
In  Chiarcnza,  which  includes  all  Achaia  Propria,  the 
principal  places  are  Saraoalle,  Triti,  and  Caminitza, 
which  are  only  inconsiderable  villages.  In  BeJvidere, 
which  contains  £lis  and  Mesaenia,  there  are  Larissa« 
on  a  river  of  the  same  name ;  Chiarenza,  (Cyilene,) 
at  tlic  Itoitom  of  a  gulf  of  that  name  ;  Torncsc,  a  vii- 
laj^e  w  ith  a  tasllc  on  an  cniiucncc  near  a  cape  ol  the 
bauic  name  ;  Gastouni,  a  considerable  town  south  (rom 
the  rtver  I'cneus;  Callivi  (supposed  lo  be  the  ancient 
Elis  ;)  Belvidcrc,  a  considerable  town  in  a  deligbifal 
situation  i  Rofeo,  near  the  site  of  the  aocieot  Oly  mpia; 
Arcsdui,  on  the  bay  of  the  same  name  ;  Navarim,  with 
a  lari>c  conuiiotiiouii  fort  in  Its  vicinity  ;  Modon,  a  sir.ji. 
furiiiied  trading  town,  with  a  good  harbour )  Conin,  a 
little  town,  well  defended,  near  a  gulf  of  the  same 
name ;  Messene,  once  the  capinl  of  Mesaeniet  naw  a 
small  hamlet  called  Marra^Mstea,  near  Mount  Vel- 
caao ;  and  Calamatia,  an  open  town  on  the  r;\cr  ^  -c- 
mio.  In  Tzakooia,  which  includes  Artau;a  aiw  i.-- 
conia,  are  Misitra,  near  the  ruins  of  ancient  Sparta, 
defended  by  a  caslle  containing  several  |iublic  cdtticesi 
Cyparissi,  (Tyros,)  OA  the  Oulf  of  Nupoli  ;  Malvoaii- 

Vecchia,  a  little  town  un^r  nitnmg  ciudel,on  a  smaU 
niand  connected  with  the  Continent  by  a  brki^c,  from 

llic  neighbourhood  of  winch  place  coint  s  an  cxcelleo'. 
wiiic,  called  Malvoisia  or  Malmsey  ;  Colukythta  (Gy- 
thiuni,)  a  small  town  on  the  west  coast  of  a  gulf  so 
named  i  Maina,  a  town  and  district  on  the  nortli  <»£.{^ 
Matapan,  inhabited  by  an  independent  and  srarlte 
tribe,  called  Mainotti  or  Mainottcs,  supposed  by  s'jmc 
lo  be  descendants  of  the  Spartans,  but  who  are  niort 
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pi^obabiy  bpruitg  from  sctv.c  SlavouLiii  iioUiC.  Lton- 
clari,  a  village  on  Mount  T.i)  gftus ;  'I'Luioliss:!,  \vlut.li 
may  be  regarded  the  modem  capital  oi  the  Morca,  near 
Ulc  eiteof  Tcgda;  OrchomenuSf  Phonia,  and  Gardem. 
In  Romania  Major,  which  comprehends  Corinth, Sicyoni 
and  Argos,  are  Conto,  (Corintli)  on  the  high  ground 
which  looks  down  upon  ihe  gulf  of  Lcpanio ;  Vasilica 
(Sicyon)  containing  a  few  mean  dwelling  houses ; 
^pb)ie»  (Phltaa)  an  inconsiderable  village  at  the  foot 
of  QioumOToinoi  Voitttza  (iLgium)  a  small  place  oa 
the  border  of  the  gulf;  Drepano,  a  village  with  a  har* 
bour  near  the  promontory  of  the  same  name  ;  I*atrns,  a 
tr;»diiig  tonn  coniaininp;  about  ■io<~^-o  itiliabitjiiits,  u>  tlie 
wcitwani  of  Lrpaiito  i  Ari;olis,  a  uiwii  of  coi.sidcrahle 
extent,  but  without  any  vesiigo  uf  its  ancient  cdilicc^  ; 
Agios,  Adrtanos,  or  Charia,  (Mfcene)  now  a  small 
hamlet;  Ncmea)  where  there  m  lome  ruins  of  the 
ancient  city  of  that  name ;  Napoll  dl  Romania,  (Nauplia) 
a  trarfini;  town,  strongly  fortified,  with  a  spucion-,  aiul 
secure  tiarbour;  Pidavra  (Lpid^urus)  a  little  town  iu  ihc 
recess  of  the  gulf  of  Argos,  naturally  strong,  provided 
with  a  tolerable  port ;  Damala>Castri,aDd  Hydra,  places 
oF  little  note,  except  that  the  Inbabitauta  of  the  last  men- 
lioncd  arc  re  marked  as  excellent  sailors. 

Tiic  prcjcni  appearance  of  the  Morea,  as  far  as  re- 
spects the  natural  features  of  the  stirface,  con cspoiuis 
very  exactly  with  the  description  given  of  it  in  the 
Itinerary  of  Pausanias ;  but  the  country  appears  re- 
markably diminotife,  when  contrasted  with  the  great 
events  in  Grecian  history.  The  mountains  of  Greece 
are  uniformly  composed  of  limestone  ;  and  of  that  kind 
of  formation  which  is  supposed  to  be  peculiarly  liable 
to  the  phenotncna  of  earthquakes.  Tire  valleys  are  vast 
basins,  aurrounded  by  circles  of  these  mountains,  and 
tb«  coontry  is  thas  divided  into  a  number  of  distinct 
craters,  each  of  which  contains  a  spacious  level  area, 
naturally  fitted  for  a  separate  community.  Its  sur- 
face is  roiiiparcd  by  Dr.  Clarke  to  a  nuinbtr  of -saucers 
with  broken  lips.  pUccd  ioi»cihcr  on  a  tal.le.  F.xi  tpt- 
ing  the  Pamesus,  Ccphisiis,  and  l-Airota^,  'Jic  rivers  of 
the  Morea  are  exhausud ;  and  arc  nothing  more  than 
little  streams,  with  almost  iff  ehannds  iu  summer,  but 
rapid  torrents  in  winter. 

There  are  no  Greek  or  Roman  roads  perceivable  In 
the  Morea  :  but  only  Turkish  causeways  about  two  feet 
and  a  half  in  breadth,  leading  over  the  low  marshy 
apots ;  and  these  are  sufficient  for  the  horses  of  the 
soidierf  •  or  the  asses  of  the  peasantry,  who  rarely  make 
use  of  any  wheel  carriages'. 

The  c'invatc,  and  the  uhotc  aspect  of  nature  in  the 
JMorfa,  presents  a  harmonious  uniformity^  softnts--,  and 
repose,  and  the  srcnery  is  often  bcauiilul.  'I'hc  soil  in 
the  valleya  is  fruitful,  and  susceptible  of  every  species 
of  culture;  and  the  mountains  arc  covered  with  pas< 
turc  nnd  medicinal  herbs*;  but  ouly  a  few  of  them, 
particularly  Helicon,  ate  adorned  with  1n«uri«ntshrul>s, 
and  covered  with  thrivin;^  flocks.  nosv  -Iaurcls,  and 
the  Agnus  Castus,  with  its  long,  pale,  narrow  leaf,  and 
pttrpIe  wooUy  flower,  arc  met  with  all  over  the  country ; 
and  ere  almost  the  only  decorations  of  its  now  solitary 
trastes. 

It  M'ould  he  a  vatn  attempt  to  dcscrihc  the  remains 
of  ancierjt  arts  and  architecture  in  modern  Greerc  ; 
where  every  species  of  destruction  follows  another  so 
rapidly,  that  frequently  one  traveller  can  discover  no 
trace  ef  the  monumonii  whkh  inotlicr  had  admired  but  a 
few  fpomha  before.  - 


Tl:c  population  of  ilic  Morta  has  been  esiitfiatcd  bjr  • 
some  at  3>j>>,'i'io,  but  the  following  u  000  oC  the  moat 
recent  computations,  namely, 
400,000  Greeks. 
15,000  Turks. 
4,000  Jews. 
'.,0  0  Mainottca. 


433,000. 

The  htsionr  of  this  cottDtryi  from  the  dissolution  of 
the  Aehahn  leagoe,  B.  C.  1 46,  is  ooimceted  with  that 

of  Rome;  and,  after  the  fall  of  that  empire,  is  to  be 
soufjht  in  that  of  Venice  and  Turkey.  \Ve  notice,  at 
present,  only  a  f;;\v  of  tlic  leading  events  in  its  stale 
and  history,  from  the  conclusion  of  its  ancient  anoala, 
given  under  the  article  Gheucb,  In  lids  work.  In  the 
civil  wars  of  Rome,  tlie  Atheniaoi  espoused  the  cause- 
of  Pompey,  which  they  considered  as  that  of  liberty; 
while  the  Spartans  adhered  to  the  interests  of  CiiCsar, 
and  fought  against  Urutu^t  at  Philippi.  Vespasian  re- 
duced Achaia  to  a  Roman  pixtvince,  A.  D.  79.  The 
laws  of  Lycurgus  were  still  in  force  at  Lacedaemoo  in 
the  reign  of  Domitian,  A.  D.  91.  Adrian,  A.  D.  134* 
rebuilt  the  fallen  monuments  of  Athens,  erected  a  new 
city  in  the  vicinity  of  the  ancient  one,  and  revived 
throuijhout  CJieece  the  reign  of  science  and  the  arts. 
Under  lite  Anlonincs  tiic  schouls,  of  Athens  were  re> 
stored  to  their  former  splendour  ;  and  the  city  swarm- 
ed with  a  multitude  of  philosophers,  and  their  re- 
spective disciples.  Sparta  had  fallen  into  obseurity, 
except  that  the  emperor  Carac.illa  chose  a  band  of  her 
citizens  as  his  body-^^'uard.  In  the  year  iol,  the  Hcruli 
pillaged  the  f^reater  pan  ol  the  .Morea,  and  eight  years - 
afterwards,  Athens  was  taken  by  the  Goiha,  but  res- 
cued from  their  bands  by  one  of  its  cilixens  named 
Cleodemus.  In  395,  the  whole  of  Pelopomwaus  lell 
under  the  successive  ravages  of  the  barliarians;  and 
its  devaitiiiiiii  u  j>  compu  ted  by  the  troops  untter  Sti- 
lico,  wl;o  marched  to  its  deliverance.  Justinian  made 
some  attempts  to  repair  its  ruins  ;  and,  when  the  east- 
ern empire  was  divided  into  goveromcots  called  ZVi<- 
meta,  Laeedsemon  became  a  domain  of  the  broiberst 
or  eldest  sons  of  the  emperor,  who  assumed  the  title 
of  Despots.  From  this  period,  A  I).  527,  there  are 
fev,  hiitorical  records  of  ihi^  renowned  region,  for  the 
long  space  of  '00  years.  In  S46,  Greece  was  overrun 
by  the  Sclavonians,  who  arc  supposed  to  be  tiic  ances< 
tors  of  the  modern  Mainottes;  and,ia  lOSUthe  westcra. 
eonsts  were  ravaged  by  the  Turks.  About  the  begin- 
ning; of  the  l?th  century,  the  Venetians  and  other  wcst- 
crai  nations  invaded  the  Peloponnesus,  which  appears, 
about  this  time,  to  have  c!iaiii;ed  its  name  for  tliat  of 
the  Morea,  in  consequence  (as  is  conjectured)  of  its 
•bounding  in  mulberry  trees,  which  then  began  to  be 
extensively  cultivated  in  the  growing  manuliscture  of 
silk  In  the  country  In  the  commencement  of  the  1 3th 
century,  Boniface,  Mortjiils  of  Montscrrat.  joined  by 
other  bands  of  Crusaders,  reduced  the  whole  of  the 
Morea,  which  was  soon  after  given  up  to  the  Venetiane 
by  the  terms  of  a  general  treaty  concluded  at  Coastan- 
tinople.  Occasionally  possessed  by  diflbreot  chiefs, 
called  prim  es  of  the  Morca.  it  was  for  '  years  the 
Rulijecl  of  contention  between  the  Laliii  l  iii,iCi-or.s  of 
the  I'.ast,  and  the  Cireek  emperors  who  had  retired  into 
Asia.  Occupied  at  different  times,  for  short  periods, 
by  various  adventurers,  it  fell  at  length,  in  the  beginning 

of  the  15th  centuiyy  under  the  power  of  the  Mussui- 
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mans.  It  was  reconquered  by  ihc  Venetians  in  1688, 
and  retained  by  them  till  1715,  when  it  rcterted  again 
to  the  OiUHiuui  empire.  In  1770,  a  last  and  unavailing 
attempt  wu  made  by  itt  iolMbiitaols»  at  the  instigatkm 
of  Catharine  11.  of  Russia,  to  throw  off  the  Mahometan 
yoke;  but  the  Turkish  uppressiont  have  since  that 
period  iiicruascil  in  severity,  and  iiottiing  can  exceed  the 
present  wretched  degradation  of  the  once  celebrated 
poople  who  inhabited  tbe  plains  of  Peloponnesus. 

B«t  modern  Greeeoi  so  loi^  forgotten  in  bistorytand 
obliterated  From  the  list  of  nations,  fias  attained,  in 

these  later  u^jcs,  u  new  species  of  rc-Aown  ;  arif)  l-is  be- 
come the  resuri  of  ilie  learned  aiiu  lugeiiiuUi  liotii  every 
land,  by  the  mere  aUraction  of  its  monumental  remains. 
As  soon  as  the  nations  of  Europe  were  roused  from  ttieir 
tMrbariiiBi  tbdr  attention  was  directed  to  the  cities  of 
the  Morea,  as  the  repoaitory  of  all  that  survived  oi  an- 
cient art  and  ornament  So  early  as  the  year  1465, 
Fraticcsco  Gamhiclti  made  drawingson  vellum  of  many 
of  these  Grecian  Dionuments,  which  were  deposited  ui 
the  Bwheriiii  library  at  Rome,  and  which  arc  the  more 
eorioua  and  vaiuabte,  as  they  were  taken  when  these 
atmaures  were  still  entire,  tn  ISSO,  Niebolas  Gerbel 
pobltsbed  at  Basil  a  description  of  Greece.  In  tSS4, 
Martin  Crusius,  proies&or  ol  Greek  and  Latin  iti  the 
university  ol  Tubingen,  in  a  work  entitled  'I'uicu  Grx- 
cio,  gave  «u  account  of  Greece  from  the  year  1444  to 
the  time  m  wbicb  be  wrote.  About  tbe  beginning  of 
the  17  th  century,  the  estabUihment  of  FrencE  coosuhi 
in  Attica,  and  about  SC  years  tfterwards,  the  arrival  of 
the  Jesuit  mis&onjii  s  lr  >ni  the  same  country,  contri> 
buted  to  eitiargo  lite  knowledge  of  Grecian  monuments 
in  the  Morea.  Do  Mouccsux,  who  visited  Greece  in 
166S|  described  antiquities,  of  which  not  a  vestige  now 
lemainei  and  Father  Babin,  publisbed»  in  icrs,  tbe 
most  complete  and  circumstantial  account  of  the  city 
of  Athens  which  hud  then  appeared.  But  the  travels 
of  Ipion  and  Wheeler,  in  1678,  presented  the  ablest 
view  that  bad  been  given,  in  modern  times,  of  Grecian 
arts  and  aniiqaitiea.  At  the  aaese  time  the  earl  of 
Winchelsee  conveyed  several  fragments  of  Grecian 
sculpture  to  England;  and  Vernon,  an  English  travel- 
ler, published  a  rapid  -  ki  'i  1i  of  his  travels  in  Greece  in 
the  Philosophical  i'raij^jcuuns.  From  this  date  the 
travellers  in  Greece  found  only  the  ruins  of  many  of 
the  finest  monuments  hitherto  described  by  their  pre- 
decessors, in  conseqnenee  of  the  ravages  comroiited  by 
the  Venetians  in  their  reconquest  of  the  Morea.  In 
1738  the  Abbk  Fourmont  was  sent  to  tbe  Levant  in 
quest  ol  inscriptions  and  monuments,  hut  his  work  was 
never  published  ;  and  Pococke,  in  1739,  gave  one  of  the 
inost  accurate  descriptions  that  bad  yet  been  made  ef 
Gr^^^cian  ruins.  In  l7jS,  the  picturesque  {our  of  Greece 
by  Leroi,  a  French  artist,  and,  1761,  the  more  correct 
views  published  in  Stuart's  Antiiiuitics  of  Athens,  made 
great  additions  lo  the  topography  of  modcni  Greece; 
but  the  work  of  Chandler,  a  few  years  afterwards,  ren- 
dered almost  every  other  account  superfluous.  During 
the  Rnsdnn  invasion  in  1770,  many  of  the  remaining 
monuments  in  the  Morea  were  demolished,  and  suc- 
ceeding travellers  began  soon  after  lo  carry  away  every 
portable  fragment  of  Grecian  art,  as  the  only  modi  ol 
preserving  them  from  more  barbarous  desiroyer-i.  Ua- 
ron  Reidcsel  in  1773,  M.  de  Choiseul  in  1778,  Foucherot 
and  Fauvel  tn  I  t90f  still  found  Mmething  new  in  addition 
IbcflDer  deaetlptioos.  The  travels  of  M.-  Serofani  in 
lf94i  Mid  Ibe  werki  «f  Feticqiievillek  whn  deecilben 


however  whiL  he  did  not  visit,  have  rendered  Tnodecfi 
Greece  more  fully  known  in  muny  points  of  considtt. 
able  importance;  but  the  numerous  researches  of£a|. 
lish  traveller!,  in  every  corner  of  Grecian  terrilovy,kBM 
furnished  •  maM  of  intelligence,  which  canaat  bt 
brought  within  the  compass  of  an  article  like  tbe  prsi 
sent  i  and  to  which  we  muht  refer  our  readers  for  the 
fuUesii  information  on  the  subjects  so  briefly  noticed  in 
the  following  paragraphs. 

A  few  Greek  fomiUea  pretend  to  trace  their  deican 
from  Ibe  distingntshed  names  who  once  stood  st  thi 

head  of  the  Byzantine  cmpive  ;  -jr.  j  arc  con«iderr '  55 
forming  a  class  of  Grecian  iwb.my  at  the  j)rtitiii  nay 
To  these  the  Ottoman  court  has  granted  four  digniuti. 
or  high  offices,  which  are  a  perpetual  object  of  ardeat 
competition  among  tbem,  and  in  wMch  tbof  ««  faces- 
aantly  intriguing  bow  to  supplant  one  another.  Th«te 
are,  tbe  Patriarchate  of  Constantinople,  the  oflicc  of 
Drjfjonian,  or  chief  interpreter  to  the  Porte,  and  Me 
governineniB  of  Moidavia  and  Wallacbia.    The  fim 
is  always  procured  by  simonbicnl  pUTchaaes  tbe  si* 
cond  generally  in  the  same  way.  Tbe  pevaon  wis 
enjoys  it  has  the  opportunity  of  reeominendaig  ie  vs> 
rious  posts  of  honour  and  profit,  and  receives  a  dee  rt- 
muneration  for  every  exertion  of  his  influence.  Tlie 
two  last,  which  are  commonly  bestowed  upon  the  l^'i- 
goman,  as  a  reward  of  hia  services,  are  held  at  dK 
pleaaoM  of  the  Sultan,  and  are  seldom  enjoyed  abort 
three  years ;  during  which  period  tbe  Waivodes  of 
these  provinces  levy  great  snma  by  tihe  most  arintrar^ 
exactions.    However  short  a  period  any  individHal  i\y^ 
possessed  one  of  ihese  three  secular  offices,  he  rctaiss 
afterwards  the  title  of  prince,  with  the  privilege  of 
wearing  yellow  slippers,  and  rt«fing  on  faoraebacb.  Js 
the  Morea,  the  mvnicipsi  goTemment  of  eenain  db* 
tricts  is  conferred  upnn  native  Greeks   wfio  arc  enti- 
tled Codja  Basbees,  and  who  affect  cuu&idcjaijJe  state, 
as  well  as  maintain  a  numerous  household.    They  have 
their  physician,  secretary,  assistant  clerk,  courier,  Urc 
or  m  chaplaina,  and  several  servants  in  every  depan- 
menty  10  tbe  number  altogether  of  40  or  50  depead- 
enta.   They  are  too  generally  more  oppressive  and 
domineering  to  their  countiymen,  than  even  their  Tur- 
kish masters.    The  modern  Greeks  are  compleldf 
sensible  of  their  degraded  State ;  and  discover  a  StrSig 
attachment  to  their  country,  as  well  as  an  ardent  desire 
of  peOiieal  emenclpatioa.  Their  ideas,  however,  go  m 
farther  back  than  the  days  of  the  Greek  emperors ;  anJ 
they  have  no  view  of  establishing  any  independent  re- 
publics like  those  of  ancient  Greece       Tl.un  hopes 
are  solely  directed  to  the  restoration  of  the  ByzantiM 
kingdom,  in  the  person  of  any  Christian  prince,  bmtt 
patticalarly  one  of  their  own  chnreb.  For  namw  thie 
half  a  century  they  have  naturally  turned  tMr  vket 
towards  Russia;   Tiut  tivn  lic^prm'!"  r.ttempts,  in  cae- 
jutictiun  with  ttic  truops  oi  trial  ri.ition,  one  in  1770, 
and  another  in  1790,  proved  completely  unsoccesaiiil. 
During  the  eapcdttion  of  the  French  to  £9]rptt  ihq 
began  to  cherish  the  hopes  of  liberty  through  Amv 
means ;  and  were  ready  lo  have  joined  their  stan  isni 
in  the  invasion  of  Turkey.   They  made  similar  advi»- 
cc  i     the  British,  during  their  short  war  with  tbe  Porte 
in  1807  ;  but,  besides  receiving  no  encouragement  ti«ia 
the  Britiifi  au'.horities,  they  consider  them  m  too  dis- 
tant allies;  and  stilt  kwlt  to  the  Ruaaiana  and  Frenck 
as  their  nntural  dellvarerfc  Withont  wmek  inreiga  ai^ 
they  are  utterly  IncnpMble  «f  MMnrting  dwir  iaiepee^ 
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enee.  The  whole  nation  is  not  computed  to  exceed  two 
millions  and  a  half  of  all  ages  and  sexes  ;  and  even  these 
are  so  mixed  a  race,  that  lliey  are  rather  a  Christian 
sect,  than  a  distinct  people.  It  is  chiefly  by  means  of 
their  marine,  that  they  may  regain  some  weight  among 
I  other  nations;  and  the  establishment  of  some  Christain 
power  in  the  islands  of  the  Archipelago  has  long  been 
considered  as  the  likeliest  step  to  the  improvement  of 
the  Greeks.  The  French,  in  consequence  of  employ- 
ing only  Frenchmen  as  agents  and  consuls  in  the  Le- 
vant, with  good  salaries,  have  the  greatest  influence 
with  the  natives,  and  it  is  worthy  of  consideration  how 
far  the  interests  of  Great  Britain  might  not  be  extended 
by  a  similar  plan,  and  by  cultivating  a  close  intercourse 
with  the  modern  inhabitants  of  Greece  and  its  islands. 

The  commerce  of  the  Morea,  and  of  modern  Greece 
in  general,  is  greatly  fettered  by  the  restraints  of  the 
Ottoman  government.  The  Greeks  have  a  flag  for 
their  merchant  vessels,  but  not  being  an  independent 
people,  it  is  little  respected  by  other  nations ;  and 
their  Turkish  masters,  who  are  jealous  of  their  power, 
seldom  resent  any  insult  offered  to  them  at  sea.  They 
are  not  permitted  to  trade  farther  west  than  Tunis, 
Malta,  and  Messina ;  and  the  Algerine  corsairs  are 
permitted,  by  treaty  with  the  Grand  Seignior,  to  cap- 
ture any  of  his  Grecian  subjects  who  may  be  found 
trading  to  the  westward  of  these  ports.  Thus  unpro- 
tected and  exposed,  they  arc  apt  to  seek  redress  at 
their  own  bands  ;  and,  when  insulted  by  any  vessel  of 
superior  force,  they  retaliate  cruelly  upon  any  inferior 
ship  belonging  to  the  same  nation  which  may  fall  in 
their  way.  The  Morca  produces  a  great  variety  of  ar- 
ticles which  arc  valuable  in  commerce ;  and  many  of 
them  such  as  arc  in  great  request  in  the  Briliih  market. 
Dried  fruits  of  various  kinds,  almonds,  small  nuts, 
gums,  galls,  and  a  vatiety  of  drugs,  are  very  common 
articles  of  traiBc.  But  the  larger  and  more  valuable 
commodities  which  the  country  affords,  are  currants, 
which  are  larger  and  cleaner  than  those  of  most  other 
countries,  and  of  which  eight  millions  of  pounds  weight 
are  said  to  be  annually  exported,  usually  at  three  half- 
pence per  lb.  English ;  young  fustic,  a  valuable  dye 
wood  fur  bright  yellow ;  cotton  in  considerable  quanti- 
ties, but  rather  of  an  inferior  quality  ;  olive  oil  of  a  to- 
lerably good  quality,  and  much  cheaper  than  that  of  Italy 
and  Sicily,  generally  at  j£35  per  ton;  valonia,  a  kind  of 
acorn  used  in  tanning,  and  much  in  demand  by  the  Eng- 
°  lish  ;  corn,  wool,  silk,  carpets,  leather,  vermilion,  wine, 
wax,  cheese,  are  frequent  articles  of  export. 

The  articles  of  import  generally  carried  to  the  Le- 
vant, ate  watches,  jewellery,  glass,  porcelain,  furs, 
spices,  coffee,  sugar,  indigo,  cochineal,  sulphur,  silk, 
gold-lace,  cloth,  muslins,  hardware,  and  other  manu- 
factured goods  of  England  and  -France.    The  balance 
of  trade  is  alleged  to  be  onc-6fth  in  favour  of  the  Mo- 
rea, which  is  paid  in  silver  coin.    Of  this  amount,  two 
millions  of  piastres  go  as  tribute  to  Constantinople; 
I      one  million  is  taken  by  the  Pasha  of  Tripolizza;  and  the 
'  remainder,  about  1,093,750  piastres,  is  the  profit  of  tiie 
I      rich  Greeks.    The  Frank  residents  are  only  a  sort  of 
I      brokers,  who  have  a  per  centage  upon  the  traSic. 
I         The  Greeks  are  universally  addicted  to  commerce, 
I    '  and  their  marine  is  in  many  respects  highly  important. 
I    -  The  islanders  form  the  most  enterprising  portion  of 
I      the  nation,  and  carry  on  a  petty  trade  in  numberless 
I      half-decked  boats,  with  high  stems  and  sterns,  and  one 
I         Vol.  XIII.    Part  IL 


thick  short  mast,  with  a  long  yard.  They  perform 
these  voyages,  even  as  far  as  Smyrna  and  Constantino- 
ple, without  chart  or  compass,  and  merely,  as  of  old, 
by  the  observation  of  coasts  and  headlands.  But  they  • 
are  acquainted  with  the  management  of  the  largest 
vessels  of  European  construction;  and,  besides  navigat- 
ing the  Ottoman  navy  as  seamen,  they  have  largo  mer- 
chant ships  of  their  own,  which  trade  as  fur  as  America 
and  the  West  Indies,  and  make  an  occasional  voyage 
to  England.  The  natives  of  Hydra  particularly,  the 
most  expert  of  the  Greek  mariners,  have  accumulated 
great  wealth  by  their  commerce,  and  have  purchased 
from  the  Turks  the  independent  eleclioo  of  their  own 
magistrates.  The  number  of  Greek  mariners  actually 
employed  at  sea,  is  supposed  to  be  not  less  than  50,000  ; 
and  they  are  considered  as  capable  of  being  trained  to 
any  kind  of  naval  service. 

Though  the  modern  Greeks  are  very  ignorant, 
they  are  a  very  ingenious  people ;  and,  if  rescued  from 
oppression,  might  again  distinguish  themselves  in  the 
arts  and  sciences.  But,  since  the  13th  century,  they  . 
have  made  no  improvements,  and  transmitted  no  in- 
ventions to  other  nations.  Their  ancient  authors  had 
long  lain  neglected  in  monasteries  and  libraries ;  their 
late  writers  were  rather  expert  grammarians  than  ori- 
ginal authors ;  and  the  revival  of  their  literature,  in 
the  14:h  and  Isth  centuries,  was  more  owing  to  the 
exertions  of  the  Italian  literati  than  of  native  Greeks. 
The  corruption  of  the  Greek  language  has  been  dated 
from  the  time  of  the  Macedonian  conquest,  and  is  par- 
ticularly ascribed  to  the  extension  of  the  Roman  power  ; 
but  it  appears  to  have  survived  as  a  living  language  in 
considerable  purity  so  late  as  the  1  Ith  or  13th  centuries. 
The  irruption  of  the  Goths  and  other  barbarians,  and  the 
settlement  of  the  Sclavonians  and  Franks  in  Greece,  oc- 
casioned numerous  corruptions,  about  the  beginning  of' 
the  13th  century  ;  and  the  establishment  of  the  OtlomaD 
empire  introduced  many  Turkish  terms  and  idioms ; 
but  it  is  not  possible  to  fix  the  precise  period  when 
the  distinction  between  the  Hellenic  or  ancient,  and  the 
Romaic  or  modern  dialect,  was  generally  acknowledged. 
It  appears  that  a  multitude  of  different  dialects  prevailed 
in  the  progress  of  its  corruptions,  not  less,  it  is  said,  than 
seventy ;  and  that  the  Romaic  did  not  become  an  estab. 
lished  hanguage  till  about  a  century  after  the  Turkish 
conquest.  The  first  instance  of  it,  as  a  written  language, 
is  a  translation  of  the  four  apologies  of  John  Catacuzc- 
nus  into  the  vulgar  tongue  by  Mcletius  Syrigus,  a  Cre- 
tan, who  died  in  1663.  The  earliest  and  best  of  the 
grammars  of  this  new  language  is  that  of  Fortius,  also  a  4 
native  of  Crete,  which  may  be  seen  in  the  glossary  of 
Du  Cunge.  Besides  the  introduction  of  new  vocables, 
the  modern  dialect  drops  the  inverted  arrangement  of 
the  words,  forms  the  tenses  by  the  aid  of  the  auxiliary 
verb,  and  makc&  great  use  of  the  contractions,  so  as  to 
blend  several  words  into  one.  The  pronunciation  un- 
questionably became  vitiated  along  with  the  structure 
of  the  language  ;  but  the  Byzantine  Gi-eeks  maintain  that 
they  still  possess  the  ancient  mode  of  readinj^'  it.  A 
sketch  of  the  modem  dialect,  and  of  its  pronunciation, 
may  be  seen  in  thcappcn'Ux  to  Hobhouie't  Travelt,  und 
Oalaway's  Detcrifttion  of  the  Levant ;  but  the  following 
specimen  of  the  mode  of  reading  the  first  lines  of  Ho- 
mer, as  given  by  the  forn>er  writer,  may  give  some  idea 
of  the  modern  pronunciation.  The  o  is  to  be  sounded 
as  in  the  English  word  filale :  ^. 
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FolUcdlpthciiMotnwlUitlSdlhe  pniStptea 
Ei^ant,  ano&t  di  eDinii  tnkie  kcnmii 
Aoncw  tt  p&iSt  DUic6w  f  ccdinto  wolS* 

There  arc  (^reat  varieties,  howereri  in  the  mode  of 
speaking  the  Romaic.  The  Greeks  of  ibe  Morca  and 
on  ihc  coasts  ot  iho  Adriatic,  intermix  more  of  the  Ve- 
netian; and  those  of  the  Archipelago  or  Smyrna,  more 
of  Um  Turliish ;  while  those  of  the  Fanal,  in  Constant 
nopl^  a|Mtk  it  in  the  moet  dauical  ujle  of  puritj. 

Since  the  eatabHthineM  of  the  Romaic,  tlie  Greek  H- 

lerature  has  been  cxtrt  rnrly  limited  ;  and  in  the  course 
of  ISO  years  previous  to  the  year  1720,  about  100  per- 
sons have  been  recorded  as  men  of  learning,  the  greater 
port  of  whom,  as  well  as  of  the  later  wmerst  were  theo- 
logical atathori,  edtieeted  in  Iteljr.  Bat,  in  eouequeme 
of  the  recent  commaDieatiom  between  the  more  enlight* 
cned  nations  of  Christendom  and  the  l^evant,  considera- 
ble improvements  have  taken  place.  About  liic  end  of 
the  last  century,  under  the  auspices  of  a  prince  of  the 
fiUBiljr  of  Mavro  Koideto^  whe  was  Hospodar  of  Molda- 
via, a  dictienrjr  end  gmniBir  of  the  Romaic  «m  pub- 
liahed,  end  several  tranahitioos  of  French  and  Italian 
novels,  printed  in  that  lan^nuge  at  \' ciiicc  or  Vienna. 
A  few  of  the  higher  Greeks  compose  pieces  in  poetry, 
but  rarely  for  publication  ;  and  tlicrc  is  little  original 
coaapesition yet  produced  among  them.  Numbers,  bow- 
OfOTf  attend  the  universities  of  the  Continent,  chieflf 
from  the  Ionian  isles;  a  few  of  them  for  the  sake  of  ec- 
clesiastical studies,  but  most  of  them  for  the  purpose  of 
'[ualifying  themselves  to  practice  as  physicians  in  their 
own  country.  The  principal  study  of  the  modern  Greeks 
|«  the  acquisition  of  languagea,  in  Which  tbej  dbpiaj  • 
tmnderfiii  proficiencf  }  ao  that  muj  of  their  jroung  men 
are  able  to  apeak  flre  er  aix  lanfuai^s  at  a  veiy  early  age ; 
and  numbers  of  the  lower  orders  can  make  themselves 
understood  in  Frcncli,  Iialian,  Russian,  Turkish,  Scla- 
venian,  and  Latin.  A  Greek  priniincj  press  lias  been 
oataMiahed  at  Bucharest,  and  another  at  Venice^  for  a 
eooalderable  period  |  but  graoimara,  dictioaariaaf  tliae- 
Uj^ical  tracts,  vulgar  romances,  and  song  books,  are  the 
only  productions  of  these  establishments.  A  few  learn- 
ed Greeks  in  Palis  have  (iis'.in).;uishcd  themselves  by 
their  talents,  and  have  published  several  translations  in 
Romdc  for  the  benefit  of  their  countrymen}  hot  not 
weae  than  eno  or  two  native  authors  are  known  «l  prc> 
Mnt  to  reside  in  Greece.  The  principal  Romaic  booka 

lo  be  found  there,  are  translations  of  Btccaria  On  Crima, 
Locke's  Kssay,  Montesquieu's  Rite  and  Fall  the  Ro- 
man Kmfiire,  Rollins's  Ancient  His/ory,  Telemachus, 
Fturmtity  ^  tyorUt,  Goldsmith's  OreckM  Ukt^ry^  Ro- 
Unton  CmMf,  the  AnUam  JGUgkf,  an  original 
Suvnnff  by  a  merchant  in  Athena,  and  a  journal  printed 
at  Vieiuia,  bcsWes  the  ordinary  catechisms  and  homilies 
of  the-  church.  Hui  there  arc  no  sliops  f  purchasing 
books,  and  scarcely  any  thing  like  a  library,  public  or  pri- 
vate, in  the  country.  There  is  no  diiaamination  of  know* 
ledge  among  the  nativea  of  Greeeci  except  bj  meana  of 
one  or  two  achooh  in  some  of  the  larger  towns,  where 
the  ancient  Greek,  and  somcimcb  Lmin,  with  the  mo- 
dem languages,  are  taught.  Most  of  them  can  read  and 
write,  s<j  as  10  be  qualified  for  the  set  vice  of  their  pa- 
ahai,  anil  the  transactions  of  their  petty  commerce,  but 
have  no  knowledge  of  booka,  or  attainmcnta  in  science. 
They  ran  all  compose  a  song  or  lampoon;  bu.  their 
best  pioduciious  have  more  of  the  oriental  imagery  than 


the  Creek  simplicity ;  and  all  their  poetry  is  full  of  \he 
wuibt  ^iiiii  ol  taste.  Their  prose  wrilings  are  iosii^d, 
and  chiefly  diMiiiguished  by  copiousness  of  words. 

The  stale  of  tlie  arts  in  Greece  is  very  lowi  and  it  is 
aaid,  that  there  ia  not  a  aculptor,  painter,  or  architect  to 
be  found,  equal  to  the  common  workmen  in  the  towns 
of  Christendom.  Their  paintings  are  chiefly  gUded 
saints;  and  the  Iji  d!  arc  to  be  seen  at  Scio. 

Medicine  is  practised  by  Italians,  or  by  native  Greeks, 
who  have  received  some  education  in  Italy;  or  even  by 
penona  of  no  educaiioiH  but  who»  having  iaUed  in  other 
paraoitf,  pot  on  the  Prank  habit,  and  anume  the  office 
of  physicians.  In  most  of  the  towns  there  is  at  least  one 
of  these  pei^oiis,  who  is  paid  ao  much  per  annum  for 
taking  care  of  the  health  of  the  whole  inhabitants.  The 
general  practice  is,  to  administer  jalapi  manna«  ^'■iibfr 
aalta  in  small  quantitiea,  draughts  of  bark  in  ahnoat 
every  complaint,  allowing  the  patient  at  the  same  time 
plenty  of  fat  broths.  Phlebotomy  is  often  used,  but  not 
tojiieal  blccdiiiy*.  When  the  disease  is  of  long  conti- 
nuance, or  if  the  least  delirium  appears,  the  patient  is 
considered  a*  possessed;  and  instead  of  the  physician, 
the  prieat  ia  employed  to  exorcise  the  evil  spirit.  Pes- 
tilential fevers,  elephantiaata,  leprosy,  and  the  plague, 
are  seldom  attempted  to  be  cured  by  medical  skill.  The 
frequent  use  of  the  warm  bath,  to  which  the  natives  are 
much  addicted,  is  probaUj  more  prejudicial  tlian  aiUi* 
lary  tu  their  health. 

The  Greek  muaic  is  plaintive,  but  very  nonMOMraa; 
and  it  ia  doubtful  whether  most  of  their  airs  may  tiot  be 
of  modem  origin.  They  sing  through  ihc  nose,  and  ia 
a  confused  manner,  men  and  women  all  joining  together. 
Of  many  tunes  burrowed  from  the  French  and  Italian, 
it  ia  said  they  never  go  beyond  the  first  part.  "  They 
have  an  admirable  kyrU  eUiton"  aaya  ChatoaqtM'iand. 
"It  la  bat  one  note,  kept  up  by  different  vcdcei,  aome 
bas  and  sonic  treble,  executing  andantr  ,uid  meiza  voce, 
the  octave,  the  fifth,  anil  the  third.  The  solemn  and 
majestic  effect  of  this  iy/it  is  surprising.  Ii  is  doubt- 
less a  relic  of  the  ancient  singing  uf  the  prionitive 
church."  The  fiddle  and  lyre,  or  three-stringed  guitVi 
arc  the  usual  instruments  upou  which  most  of  the  youog 
men,  and  particularly  the  sailors,  are  able  to  perform. 
Pail's  pipe,  and  a  kind  of  bagpipe,  a;  e  .ilso  uici  with  in 
the  Levant.  Modem  travellers  give  a  very  unfavourable 
account  of  the  general  atrain  of  fflusic  in  Greece  j.  pr. 
Clarke,  particolarly,  repreaeota  it  as  ioCarior  to  iha|  of 
any  other  European  nation,  except  the  very  loweat  m 
point  of  civili/,  ition  and  refinement.  The  tone  of  the 
vocal  part,"  hu  says,  of  a  certain  pcrfiirmcr,  resembled 
rather  the  howling  of  dogs  tliroii^ii  thu  night,  than  ajaj 
sound  which  might  be  called  musical.  And  this  was 
the  impression  made  upon  ua  every  where  by  the  mi- 
tiooal  music  of  the  modern  Greeks,  that  if  a  scale  were 
formed  for  comparing  it  with  the  state  of  music  in  other 
European  nations,  it  wuuld  fall  below  every  other,  ex- 
cepting only  that  of  the  Laplanders,  to  which,  neverthe- 
less, it  bears  some  resemblance." 

There  is  a  considerable  resemblance  in  the  doctrtnea 
and  general  form  of  the  Greek  church,  and  those  of  Uie 
church  of  Rome.  In  the  number  of  the  sacraments,  the 
invocaiion  of  saints,  the  belief  of  the  leal  presence,  the 
pr  1  11  c  of  auricular  confession,  the  ofTcring  of  masses 
for  the  dead,  the  division  of  the  clergy  into  regular  and 
aecular,  the  spiritual  jurisdiction  of  the  bisbops  and  tiittr 
ofHcials,  the  distinction  of  ratiks  and  offices  aOQOng  the 
ecclesiastics,  there  is  very  little  dliTcrence  between  file 
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etmrebes'  of  Greece  tod  Ronie.  TMt  rewidttuKe  is 
ft«^  op  •ndiacaPMiMli  Id  coMtqiience  of  the  nonber  of 
Greek  eccle^tatlc*  who  study  in  Italy  ;  and,  in  the  Mo- 
rea  and  Archipelago,  there  are  many  Roman  Catholic 
conrens  among  the  natives.  The  Greek  clergy  are  di- 
vided into  two  Classen,  the  Papacies,  or  secular  priests, 
who  bold  tbo  ptmbut  >nd  jibe  Caloycrsi  or  mooki  or 
St  Batit,  who  hafo  their  seii^tieB  on  Mount  Atlioi»  in 
Chb?;,  and  the  Prince's  Islands.  The  secular  priettly 
contrary  to  the  case  in  the  church  of  Rome,  are  the  most 
ignorant  und  illiterate,  while  the  monks  arc  generally 
men  oi  a  certain  degree  of  education.  AU  orders  of  the 
seculars,  inferior  to  bishops,  are  permitted  to  marry,  pro- 
tided  ifaejr  ,cboow  ■  vtrgin«  and  eopgc  before  ordioe- 
tfobt  bot  em  sever  rise  higher  then  to  the  eSee  of 

proto-papa  fn  tbO  church  where  ihcy  serve.  All  who 
aim  at  a  mitre  must  observe  celibacy,  and  a&suniv  the 
monastic  habits. 

The  parish  papas  enter  into  priest's  orders  by  a  kind 
of  public  election.  Being  proposed  to  the  congregation 
or  church,  the  officiating  priest  ask*  the  aoditnce  if  he 
it  worthy,  and  upon  their  acclamation  in  the  afRrmative, 
he  is  considered  asi  authorised  to  enter  upon  Ill's  func- 
tions. The  chapels,  which  are  very  numerous,  and 
some  of  them  little  better  than  a  cavern  with  a  door  and 
stone  tltart  must  bsve  eecb  their  own  piiest,  who  cannot 
officiate  in  other  placet 'of  worshipf  and  who,  though  more 
aerviceable  than  the  monks,  are  not  so  well  provided  for. 

The  Caloyers  never  sjy  mass,  and  if  tliey  take  the 
priesthood,  tlicy  arc  called  "■  holy  monks,"  and  ofticiatc 
only  on  high  testivais.*  Adnusaion  to  the  brotherhood 
is  obtained  by  paying  to  one  of  iheae  holy  monks  a  sum 
ol  60  or  70  piastres,  without  anf  probatioo  or  examinar 
tiooi  ao  that  young  children  are  allowed  to  lake  the  ha- 
bit, as  they  thus  secure,  in  their  miserable  country,  the 
certainty  of  being  fed.  Their  monasteries  are  frequent 
objects  in  the  valleys,  forests,  and  bilUsides  $  load  they 
hare  ^roaa  teaaniad  by  one  of  their  order,  in  most  parts 
eftbe  covntry.  They  aobaiat  partly  by  the  lands  attaehed 
to  the  monasteries,  and  partly  by  the  voluntary  contribu- 
tions of  the  people.  On  particular  days,  they  go  about 
with  little  pictures  of  their  saints,  wlucli  they  give  their 
TOtaricA  to  kiss,  and  a  jar  ol  holy  water  with  a  brush,  by 
■wideb  they  mark  the  cross  on  the  fbroheads  of  each  per* 
aoot  loeeiiiiDg  a  para  or  two  from  vfwj  individual  fbr 
thlaeerrlce.  They  abstain  wholly  from  flesh,  and  cib- 
SCTTC  :^  ^  cry  nu<;terc  mudc  of  liviiijj.  ^To•il  (;f  their  time 
is  occujjicU  ill  .1  »ct  of  svipersti'iious  devuiioml  exercises, 
reciting  parts  of  the  Psalter,  or  bowiii^  .mhI  kissing  the 
ground  for  a  certain  nuiuiicr  of  times.  Tliree  hundred 
of  these  bowings  must  be  performed  by  each  individual 
ia  every  34  Itours.  Their  igoorance  and  simplicity  is 
extreme,  and  in  few  of  their  monasteries  have  they  any 
books,  not  even  any  part  uf  the  Scrlptiirts.  The  most 
sacred  of  the  Catoyersaie  those  who  have  received  their 
education  in  the  seminaries  uf  Mount  Athos,  where  there 
are  six  tbouaandof  the  ordert  who  occupy  themselves  in 
studying  and  if>  all  kinds  of  mecbaidcal  iradea.  There 
is  no  $>round  for  the  charge  uf  these  monasteries  being 
the  abodes  of  vice.  The  h(\ij  of  tl»e  church  in  the  Pa- 
triarch of  Conttaotinopte,  whom  Il.ty  style  1':jc  tliirtecnih 
•poetie,  but  to  whom  they  siucli  uo  personal  sanctity  or 
official  ioMIUiilitf.  The  person  admlltted  to  the  office 


is  invested  in  •  blunphal  mannncr  by  a  minister  of  the 
Porte  { and  poiaetaes  a  kind  of  absolute  autboiity  over  the 
whole  native  Greeks.  His  inBo^nce  with  the  Sultan  is 
very  great,  ond  his  applications  arc  gcncr.tlly  cfTcciual 
in  every  thing  relating  to  his  own  nation,  ile  can  bring 
any  Greek  to  be  punished  by  fine,  dcjiosiiion  from  ofltcc, 
imprisonment  for  life,  banishment,  or  death.  This  dig- 
nity is  now  regularly  exposed  to  sale,  and  costs  about 
60,000  crowns.  The  Patriarch  indemniiieB  himself  by 
selling  the  other  patriarchates  of  Jerusalem,  Aniioch,  and . 
.Alexandria,  besides  all  the  archbishopricks,  and  every 
lucrative  place  within  his  jurisdiction  i  a  practice  u  i^lcli 
the  Greeks  themselves  introduced,  by  offcrint^  tu  iill 
these  offices  for  smaller  aalariea,  or  by  giving  for  Uiem 
greater  anma,  when  Tscsnt.  The  whole  the  Patri- 
arch's usual  revenue  docs  not  exceed  |£3,000  ;  (except 
what  fines  and  extortions  may  yield.)  an  l  ihc  richest 
bishops  do  not  posses:*  more  than  =g30O  a  year,  which  is 
raised  by  a  direct  tax  upon  every  Carcek  house  wiUua 
their  diatriiots.  Contributions  are  made  by  devout  indi- 
viduala  to  assist  those  who  make  pilgrimages  to  the  holy 
sepulchre  at  Jerusalem,  and  who  are  afterwards  distin- 
guished by  the  name  of  "  hadje,"  as  among  the  Turks. 
The  clergy  in  general  have  ^reat  itiflucnce  over  the 
people;  and  receive,  on  certau  dajs»  gifi*  of  lonvea, 
aweei  ncatai  wax  tapera»  kCf 

The  ritca  of  the  Greek  church  are  in  tbemselvea  very 
abstird,  and  are  performed  ^virh  very  liitlc  soLnmiiy. 
There  aie  prayersand  portions  of  sciipturc,  aiatoricsof 
the  saints,  hymns,  and  forms  for  different  festivals;  but 
the  service  consists  principally  is  singing,  withoutoavai- 
cal  instruments.  In  the  celebration  of  the  mais»  the 
chief  part  of  the  werahip  coo«su  in  crossing  and  re- 
peating a  thousand  times,  in  a  combined  song,  tbo 
words,  *«  Lord  have  mercy  upon  me."  Pictures  are 
admitted  into  the  churches;  and  great  attention  pud 
to  the  ibrro  and  colour  of  the  clerical  vestments.  TMr 
festivals  are  very  nuii»ei«iia»  which  the  people  «i« 
strictly  enjoined  to  observe » and  aa  most  of  tbma  m« 
celebrated  by  dancing  and  music,  they  are  the  great  de- 
light of  the  frivolous  natives,  under  their  present  op- 
jiiissi  una.  The  sacrament  of  the  m  iiaristis  adminiatcr- 
cd  10  new  born  infimts,  and  that  of  extreme  uoctioa  U 
BOt  confined  to  the  dying,  but  is  givw  to  devout  [wrtma 
aiMD  tke  slightest  matodft  and  «vaa  to  those  whoar* 
in  foil  health,  by  way  of  antieipatioii.  The  laity  are  de- 
voutly attached  to  ail  the  ceremonies  aii  !  ordinaiicca 
of  their  church,  which  arc  numerous  and  severe. 
Wednesdays  and  Fridays  are  days  of  fasting  througlt- 
out  the  whole  year ;  and  aeme  of  the  principai  fasta» 
each  as  Eaator  and  Chrlstnaa,  coBthue  forty  days ;  so 
that  there  are  not  above  139  days  of  <hc  vl  jr  ficc  from 
all  fasts.  They  are  devoted  to  supci  situoas,,  v,i»ich  oc- 
cupy their  niinds  infmiiLiy  m n  c  than  the  great  points 
of  liieir  faith.  The  pricsi&  are  frequently  employed 
to  exorcise  persons  supposed  to  be  poesesaed  by  evil 
aurita.  Tb^  all  believe  in  the  power  of  magic,  and 
ofien  lancy  tbemaelves  to  be  suffering  from  the  incan- 
tations i  f  some  malevolent  being.  Ghosts  or  fairies, 
called  Aiabinsi,  arc  imagined  to  haunt  houses  and  other 
places.  They  believe  in  the  occasional  appearances  of 
angela  to  make  particular  revelations.  Thaiy  mo  all 
devoted  to  the  worship  of  the  holy  virgin;  and  In  al- 


*  Csloyer  ia  supposed  to  have  been  a  name  of  the  Grecian  priests  long  before  Uie  introdactian  of  Ctaristianitv,  and  tob*  dcnved 
frSBthc  wwdsiMAk        the  "  goed  prieMb**  er  a«;i*y»^.  •  good  eld  irthers.'* 
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most  every  cottage,  her  picture  or  image  is  to  b«  t»m%, 
with  a  launp  bomitig  before  it,  Almoat  all  dueaaee  are 
cooaidered  at  the  effect! of  demoniaeal  influence;  atid 

the  php:<ie  particularly  is  thought  loappear  in  llM  fonn 

of  a  laniL-  and  withered  hag. 

The  chiiichts  ill  Greece  have  prcat  simplicitv;  and 
are  gcncratky  very  small.  The  floor  is  of  mud,  the 
altar  of  stone,  the  sanctuary  separated  from  the  nave 
iiy  deal  boardi)  and  an  encloaure  of  paies  at  the  other 
end  made  for  the  women.  They  are  aeidom  furnished 
with  seats  ;  here  there  are  several  crutches  in  one  cor- 
ner, upon  which  the  a^^ed  worshippers  support  them- 
selves. In  the  greater  towns,  and  in  son>e  of  the  mo- 
nasteries, they  are  fitted  up  in  a  better  style,  but  in  a 
bad  taste»  onamented  with  gildings  and  picturce  ef 
saints. 

The  modem  Greeks  bcj.  a  ^^tai  resemblance  to  the 
dc^icriptioiis  which  have  been  transmitted  of  the  ancient 
inhabitants  of  the  country,  in  their  bodiiy  appearance, 
dreie,  diet,  and  tempera.  There  is  a  national  likeness 
obeerf«KlA  among  them  all,  but  the  islanders  are  of  a 
darker  complexion,  and  a  stronger  make,  than  those  of 
the  mniii  land.  Their  counttiijiin  cs  are  such  as  may 
be  supposed  to  have  served  for  models  to  their  ancient 
aculptors;  and  the  young  men  particularly  are  dlatiRk 
gtusbed  by  a  degree  of  beauty  which  would  be  cootider* 
ed  as  too  eflbmtnate  among  those  of  the  sane  age  In 
more  northern  cHrn^tcs,  Their  eyesare  large  and  dark, 
their  eye  brows  aixhcd,  their  complexions  brown,  but 
clear,  and  their  cliceks  and  lips  tinged  with  bright  ver- 
milion colour.  Their  faces  are  a  regular  oval,  and 
tbdr  features  perfectly  proportioned,  except  that  their 
ears  are  rather  larger  than  usual.  Their  hair  is  dark 
and  long,  bot  shaved  off  in  the  forepart  of  the  crown 
and  bides  of  die  face.  Beards  ate  worn  only  by  the 
cleiRy  and  persons  of  authority,  but  all  of  Ihcm  wear 
tbin  lon^  black  mustachios  on  the  upper  lip.  Their 
necks  arc  ion|;,  but  broad,  and  well  set,  their  chests  wide 
end  open,  their  shoulders  strong,  but  their  waists  rather 
slcntlcr,  and  thrir  legs  large,  but  well  made.  Their 
stature  is  above  ihc  middle  size,  and  their  form  muscu- 
lar  and  round,  but  not  corpiilci;!.  The  women  are  in- 
ferior to  (he  men,  botii  m  face  and  figure  ;  and  though 
they  have  th*^  same  kind  of  features,  yet  their  eyes  are 
languid  and  their  complexions  pale,  their  whole  persons 
loose  and  flaccid,  their  height  rather  low,  and  their 
foi  ms,  Hi  ihcy  advance  a  little  in  life,  fat  and  unwieldy. 
Those  of  the  better  class  are  very  careful  to  impiove 
their  beauty  by  paints  and  washes ;  but  they  often  lay 
on  tftfeir  colouring  substsnces  to  a  trery  uitnatursl  ile- 
gree. 

Tlic  dress  of  the  modern  Greeks  bears  a  near  rescm- 
bhuice  to  thjt  of  the  Turks.  Tiie  under  >;artnents  are 
a  cotton  -ihitt,  cotton  drawer;:,  a  vebt  and  jacktt  of  silk 
or  slufT,  a  piiir  of  large  loose  irowsers  drawn  up  a  little 
above  the  ancle,  and  a  short  sock.  Over  these  are  worn 
large  shawls,  often  richly  ornamented,  wrapped  round  the 
loins,  in  one  corner  of  which  the  poorer  people  fre- 
c]uciitly  ccmeeal  i!  t  i;  money,  and  a  loose  gown  or  pelisse, 
with  wide  sleeves,  which,  in  the  presence  of  a  superior, 
they  wrap  modestly  about  their  persons,  concealing 
their  hands  with  the  sleeves,  and  resting  their  chins  on 
their  bosoms.  The  wealtl^  individuals  have  pelisses  ef 
■  loth  lined  with  fur  for  winter,  and  who  wear  purses, 
which,  together  with  handkerchiefs,  watches,  snuff- 
boxes, papers,  they  carry  in  their  bosom  between  tbo 

folds  of  the  vesta,  aod  count  it  a  mark  Q[  distinctixm  to 


bavetUs  part  of  tWr  dNM  lUl  and  distenflii;  Unf 
may  wesr  any  colour  «Keopt  gKaii»  which  is  appmpihi 
od  to  the  descendants  of  Mshooaet,  end,  instead  of  a 

turban,  ".hcv  have  -j  r:'.!p.jc.    The  common  people 

seldoni  uic  it  uiiJ  have  sbeir  trowscrs  so  short  as  to 

leave  their  tegs  l)arc  below  the  knee.  The  sailors  have 
nothing  but  a  jacket*  and  in  summer  weaf  the  AUin* 
alan  red  scuU  csp.  Thn  dress  of  the  fuMlas  bean 
some  resemblance  to  that  of  European  women,  and  con- 
sists of  a  vest  fitting  close  to  the  bosom,  bat  becoming 
l;ii  i;Lr  111:!  uidcr  below  the  waist  J  a  gown  iluwin..^  uff 
loo!>ely  behind,  with  long  wide  sleeves  turned  up  at  the 
wrist;  a  ribbon  or  other  g|sdl«  under  the  bosom,  a  rich 
shawl,  as  a  lone,  wrapped  once  twind  Uw.  bqpl^  veatiiY 
looaely  on  the  hips,  and-faatened  belbfe  with  •  large 
p!  ite,  or  lied  in  a  spreading  knot.  The  dress  of  the 
riciicr  iemales  is  loaded  with  gold  and  silver  ttimmings, 
bracelets  of  precious  stones,  and  strings  of  gold  coins 
round  their  necks.  The  young  women  have  their  hmr 
hanging  down  the  back,  loose  or  plated,  combed  ovnr  tlM 
forehead  and  the  sides  of  the  cheeks,  and  a  little  red 
cap,  with  a  gold  tassel  studded  with  sequins,  on  the  one 
aide  of  the  crown.  When  they  go  abroad,  tJiey  are 
muffled  up  in  a  wrapping-cloak,  with  a  long  veil,  but  in 
their  private  apartments  they  have  their  ibet  nnkad, 
and  their  bodies  thinly  clothed,  as  the  lenperature  of 
the  weather  may  admit  Thdr  tboMiails  end  finger-tops 
are  stained  of  a  rosy  colour,  and  -heir  eye-lashes  Mich 
black.  No  change  as  to  fashion  takes  place  iu  their 
dress,  but  their  habits  arc  esteemed  entirely  in  i>ropor« 
tion  to  the  price  which  they  cost  The  moat  unwfcrent 
part  of  Grecian  dress,  which  is  also  worn  by  all  Um  in* 
habitants  of  the  Levant,  Mahometans  or  Christians,  males 
or  females,  and  the  sale  of  which  forms  a  principal  am- 
clc  of  Grecian  commerce,  is  the  ancient  Pclasgic  bon- 
net, shaped  like  a  scalp,  which  the  natives  of  Greece 
are  said  to  have  worn  ever  since  they  were  known  as  a 
people*  The  Greeks  wesr  it  simply  aa  a  hat }  the  TisdM 
surround  it  with  a  turban ;  and  the  women  adorn  it  with 
a  handkerchief,  tassels,  and  fringes. 

Tlic  liiet  of  the  modern  Greeks,  even  in  the  iitghor 
ratiks  of  soriety,  is  very  poor  and  conifuriless.  Fowls 
newly  killed,  and  therefore  tough,  though  boiled  down 
to  rags,  heaped  together  in  a  large  plate^  (orw»  a  prjnel« 
pal  dish  at  dinner.  The  table  is  a  low  stool,  and  the 
guests  are  seated  round  it  on  cushions.  A  long,  coarse, 
narrow  towel  is  spread  over  the  knees  of  the  party  at 
table;  and  the  master  of  the  house,  stripping  his  arms 
bare,  by  turning  up  the  sleeves  of  his  tunic,  serves  out 
the  soup  and  mmu  tsaring  the  poultry  and  butcter* 
meat  into  pieces  with  bis  fingers,  which  the  gtwete  eat 
in  the  sarnc  style.  If  knives  and  spoons  arc  used.  I'r.cy 
arc  never  cluingcfl,  end  one  diah  only  is  placed  on  ihe 
table  at  the  same  lime.  Brandy  is  banded  to  the  com- 
pany before  they  ait  down  to  table,  and  a  single  i^ana  ef 
wine  is  presented  to  eaeh  along- with  the  dMert.  Dor* 
ing  the  lime  of  dinner  the  room  is  filled  with  a  multi- 
tude of  visitors,  meaner  dependanta,  and  even  slaves, 
who  do  not  partake  of  the  rvpast,  but  sit  and  cr;  >\  cia- 
togethci  behind  the  party  at  table;  and  after  dinner  aa 
itinerant  songster  puahea  thmufh  the  crawd  to  a  coe« 
apicuous  place  in  the  apertmem,  and  aecompeiiiea  with 
his  lyre  some  miserable  recitative,  suited  to  theoecnsien, 
or  some  common  love-ditty,  repeated  again  and  agaia 
with  little  melody  uc  expression.  VVbcn  the  meal  is 
eoneluded,  a  maid-servant  sweeps  the  carpet ;  and  the 
niMter  and  mistress  of  the  house^  seating  tbemseltres  at 
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the'upper  end  of  tito  Swwh  or  tenth  (vUdi  U  tnitver- 
nllf  placed  in  the  fonn  of  the  Greek  letter  n  )  the  rest 
of  the  company  arc  ntarbhaUed  on  either  side  iti  two  lines, 
according  to  the  rules  of  precedence.  When  all  are 
tlHM  aMted  CKMS'kgsedt «  IHtie  pewter  basin  is  placed 
htSort  Mch  p*raon  who  tad  pwutk«Q  of  the  neal,  and 
•II  wash  their  hands  and  mouth  with  a  lather  of  soap ; 
the  same  having  been  done  also  before  eating.  Tobacco- 
pipc-/  a;t  then  broupfht  iv,  anrl  female  visitants  ar- 
riving) (lie  mistress  of  the  house  retires  wiili  the  women 
who  If*  preMMi  t»  MO«iv«  theie  ntm  guests  ia  motber 

In  ike  Inland  towns,  the  women  five  in  ■  separate  part 

of  the  housci  anti  arc  r.firfy  n-i  much  coiifiii^r!  o  5  those 
of  the  Turks,  iitfuic  niui  i lagc,  they  aic  liiciy  -^cen 
by  anjp  male  person,  except  those  of  liieir  own  family  ; 
btit,  afterwards,  they  are  introduced  to  people  of  their 
own  nstiao,  or  to  travellers.  Thej  cvk  aelilan  read  or 
write,  but  are  all  able  to  embroider,  end  genctnlljr  IB 
play  on  the  lute.  Dancing  is  an  ontrersal  aecomplM> 
ment,  and  is  learned  from  one  another  here  in  a  style 
which  displays  neither  elegance  nor  liveliness,  and 
which  chidBy  consists  in  •  sokins  ptrising  of  the  body  on 
one  fsotf  then  on  the  othert  eocompeinled  bf  nurtons  eleva* 
Amis  and  deprssiiemef  the  wma.  But,  itotwltbataMi- 

iniMhcir  want  of  edncalion,  Tr.nii  of  them  are  acquaint- 
ed Willi  a  number  of  sonps  dr  ncUations,  accompanied 
with  tales,  which ari  tjki  ri  u[i  mm!  coiiiiiiucd,  appurtntly 
without  end,  by  different  individuals  of  the  party  for 
hours  together.  Whenever  they  have  an  opportDiAy 
ef  msliiDg  liitber  ■tiuMMMSy  thcf  discover  grMt 
quickness  of  underSttBdlBg,  end  readily  acquire  the 
modem  languages,  and  the  elc-menis  of  general  litera- 
ture. Their  character  is  described  a»  amiable,  snd  they 
■lake  assiduous  housewives  and  tender  mothers. 

The  dasecs  of  the  young  woonen,  particularly  those 
cslled  Romskei  eooifals  in  slew  movements,  in  which 
they  hold  by  eeeb  other's  bindherchicfih  wlule  one  of 
them,  as  a  leader,  sets  the  step  and  the  time.  In  their 
mixed  (I  i  '  t a  male  and  female  ai  e  alternately  linked 
together,  holding  their  hanUkercliiels  liigfa  over  their 
beads,  while  the  leader  dances  through  them ;  and  vari- 
90%  figures  sr*  perkwmed  as  well  as  single  hornpipes. 
Single  peifutwieis  ttnong  the  men  enhtbit  frequently  ■ 

rapid  and  far'a'iiic  step,  which  is considercrl  asihr  ancicrt 
pyrrhic  dai.cc.  To  buch  amusements  the  naluts  arc 
greatly  devoted;  and,  "amidst  all  their  poverty  and  op- 
pressioo,"  says  Sandys,  "they  will  dance  whilst  their 
togs  will  beer  them,  «mI  sbg  Ittl  tb«f  grow  hoarse." 
There  is  an  ancient  dance,  much  in  request,  performed 
by  boys  or  by  girls  in  the  harents  tor  the  entertainment 
of  the  Turks,  and  which  is  wholly  of  a  lascivious  ten- 
dency. Nay,  in  roost  parts  of  miMlern  Greece,  these 
|»dscsn»  ettitudes,  which  are  esteemed  as  the  highest 
MQompfidiBient  of  the  art,  are  practised  by  the  moat 
tfsereet  females,  witboot  any  appearenee  of  depraved 

IbeHngs  on  their  pnrt. 

In  the  marT)a;:;c  ctrcinony,  which  is  considered  as 
still  resem'jliiit^  il  c  ancient  usa^;cs,  Ihc  bride  and  bride- 
croom  stand  near  the  altar,  holding  a  lighted  candle  in 
acir  bands,  while  the  pilesti  ftdng  them,  reedb  end 
lings  a  service,  during  ttie  progress  of  which  he  takes 
two  rings,  which  be  -puts  upon  their  fingers,  and  two 
garlands,  wliich  he  places  on  their  heads,  changing  them 
•ereml  times  with  great  rapidity,  gabbling  and  singing 
allthetioMiiMI  •tfaMt  tbefingenre  left  on  tbu  pnper 


fingers,  and  the  garlands  laid  aside  together.  Some 

bread,  which  has  been  blessed  and  marked  with  the 
signof  llie  cross,  is  then  broken  and  eaten  by  the  bride 
and  bridegroom,  and  a  cup  of  wine  is  presented  to  them 
successively ;  alter  which  the  woman  hands  round  the 
cake  and  liquor  to  the  persons  present,  from  whom»if 
she  is  not  of  high  rank,  she  receives  •  piece  of  nooa)r» 
and  kisses  their  hands  in  return.  On  the  same, or  some* 
times  j.!ic  following  day,  she  is  carried  in  procession  to 
her  husband's  house,  and  the  eveuing  is  concluded  wi^t 
music,  dancing)  and  e  feast,  cMely  el  fruits,  and  particu- 
fatrhr  notSk 

The  Greeks  are  remarkable  for  the  formality  and  te* 

diousness  n!'?heir  salutations.  When  two  of  them  meet, 
however  i.usually,  they  stand  with  their  hands  on  their 
hearts,  bowing  gently  for  fi\c  minuics  together,  in- 
quiring after  each  other's  healths,  their  wives,  daughters, 
sons,  family,  aad  alfeirs,  twenty  times  over,  before  they 
begin  to  converse,  or  even  when  they  are  intending  to 
separate  immediately. 

The  modern  Greeks  are  full  of  superstUinns  prac- 
tices and  unmeaning  usages,  many  of  which  they  have 
communicated  to  their  Turkish  conquerors.  During 
the  birth  of  a  child,  the  lamp  bums  bcibre  the  picture 
of  the  virgin,  and  the  ctsdle  is  adorned  with  handker- 
chiefs and  rrir  l<els,  as  presents  to  the  fairies.  As  soon 
as  the  iht.:iiit.  js  laid  in  the  cradle,  it  is  loaded  with 
amulets:  and  a  bit  of  soft  nsi:i),  p  1 1 :  i  n  l.i  I  y  prepared 
by  various  charms,  is  stuck  upon  the  torehcad,  to  pre- 
vent the  efflseta  of  the  evil  eye.  When  a  sinm^cr  looks 
intensely  upon  a  child,  the  motber  spits  in  its  feee,  or 
in  her  own  bosom,  if  he  look  at  hersetf ;  but  the  sove- 
reign remedy  against  the  cvi!  eye  is  the  use  of  garlic, 
or  even  the  pronouncing  of  the  name  of  it,  and  bunches 
of  it  are  attached  to  new  built  houses  and  vessels. 
When  a  person  anceaes  in  company,  the  conversation  is 
stopped,  and  all  present  prmoonco  benedictions  on  him,' 
at  the  same  time  crossing  themselves.  They  weir  rings 
as  spells:  observe  all  manner  of  lucky  and  unlucky 
days;  spit  into  ihcir  own  bosoms  upon  any  Hudilcn  emer- 
gency i  sliow  a  peculiar  verteration  for  salt,  and  practise 
a  multitude  of  divining  ceremonies  on  all  occasions. 

The  funerals  of  the  Grceka,  like  those  of  their  ances- 
tors, are  celebrated  as  occasions  for  various  entertain- 
merits,  anri  in  ^ornc  respect's  hear  a  consirlLM-.ihlr:  resem- 
blance to  t!i05c  of  the  lower  Irish.  On  the  dcalJ*  of  any 
person  of  digniiy,  the  body  is  dressed  in  a  rich  garment, 
and  the  litter  covered  with  fiowers.  The  friends  and 
domeitka,  with  the  priests,  walk  in  procession  before 
the  body,  and  a  few  old  women,  on  each  side  of  the  bier, 
continue  howling  and  lamenting,  enumeratitig  the  virtues 
of  the  deceased,  and  dwelling  on  the  many  rca'^nns  w  hich 
should  have  made  him  remain  longer  in  life.  Behind  the 
body  come  the  female  relations  and  friends,  muffled  Up 
in  mourning  habits.  At  the  place  of  interment  a  fonerel 
service  Is  read,  snd  the  body,  rolled  in  a  winding  shee^ 
is  deposited  in  the  grave  with  some  of  the  flowers  that 
had  adorned  the  bier.  About  the  ninth  day  after  the  fa- 
nersi,  a  feast  is  prepared  by  the  nearest  relation,  who 
makes  preaenta  to  the  priests,  and  entertains  the  guests 
with  music,  dancing,  and  every  kind  of  merriment.  The 
burying  grounds  are  at  a  distance  from  the  (owns,  and 
the  churches  are  generally  near  the  hij^h  road.  Their 
groves  of  cypicss  or  yew  trees  generally  suiifiiind  the 
tombs;  and  these  spots  are  frequented  on  certain  days 
bf  the  mtaitlves  of  the  recent  dead,  who,  after  sheddiog 
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a  few  tears,  and  depositing  a  garland,  or  lock  of  hairi  in 
the  ^rtv^  apcod  the  wmmdtr  «f  the  daj  in  daneiDg  and 

The  chancier  of  the  nodem  Qreckt  is  variousiy  re- 

|»te»enteil;  but  the  greater  number  of  travellers  concur 
lathe  priticipa!  fcalurca  of  the  following  portruit.  Their 
manners  ate  \  cry  cngas^in)^,  but  have  ratlui  \<.;<i  imit  U  die 
appearance  of  obsequiousness  and  insincerity.  They 
nre  cntremely  courteous  towards  inferiors,  and  even 
•eiraiita;  and  make  very  little  (Uatinctioa  in  their  beha- 
viour to  each  other  on  aeconnt  of  rank.  The  rich  are 
versatile  and  inirii^uing  ;  the  lower  classes  full  of  merri- 
ment, doing;  nuihing  ai  certain  seasons  but  pipe  and 
dance.  There  is  still  abundance  of  native  genius  among 
them  {  but  in  the  aubstatitial  pans  of  character  they  are 
n  dei^raded  nation.  They  perform  the  rights  of  hospUa* 
lity  w'rh  f^ood  humour  and  poHttness  hut  will  take  the 
meanest  shills  to  j^ain  some  pecuniary  rcniuiicratioti,  and 
will  do  any  ihiiiij  for  the  sake  of  money.  Tiiough  ava- 
ricious, they  Afc  nut  sordid,  but  fond  of  pomp  and  show, 
and  profuse  in  their  ostentation  of  generosity.  Wealth 
la  the  only  object  of  their  admiration }  whence  they  are 
almost  ntriversally  engaged  in  trade  In  some  form  or 
oiher.  The  cultivation  ol  the  soil  is  left  to  Albanians  or 
colonists;  and  every  Greek  lias  a  retail  shop,  or  is  con- 
cerned in  some  wholesale  dealings.  Even  their  princes 
and  noUca  who  reude  at  Constanlinoplei  are  engaged  in 
merchandize.  They  arc  Uitle  to  be  trusted ;  but  are 
light,  inconstant,  treacherous,  selfish,  and  subtle,  in  all 
their  transaction*,  always  awake  lo  every  opportunity  of 
gaininj^  an  advantage  ;  ready  to  practibC  the  iiiciiric^t 
artifices,  and  to  utter  the  grus&e^t  untrtiths;  rei;:irdlcss 
of  clMractcr,  and  more  barefaced  in  their  impositions 
Uian  even  the  Jewa.  They  show  a  desperate  frenzy  in 
distress,  and  a  bloody  ferocity  in  power,  but  rarely  dis- 
play  the  coolness  of  determined  courac;e,  and  seem 
scarcely  capable  of  any  prolonged  sti  ugtjle  to  regain 
their  national  freedom.  See  Cbateaubriaiurri  TravcU  ; 
Clarke's  JVavtkt  Dallaway's  Tour  in  the  Levant  t 
Sevsry'a  Lettm  en  Greece  t  Hobhenea^s  Tour  to  j/t^ 
nia,  &c. ;  Jar k son's  Reflectioru  on  the  Commeree  ^  the 
Mediurranean  ;  and  the  works  mentioned  in  tlie  histo- 
rical sketcti  tii  it.f  M  tLi  in  this  article,  (f.) 

MORISON,  Robert     See  Botasv. 

MORLACHIA.    See  Dalmatia. 

MOROCCO,  or  MAnooco,  frequently  called  West 
Bsrbary,  is  bounded  on  the  north  by  the  Mediterranean 
Sea  i  on  the  v»est  by  the  Atlantic  Ocean  ;  on  the  sotith 
by  the  bahdra,  or  the  great  desert;  and  on  the  eist  by 
Tremecen,  Sigelmessa,  and  Biledulgerid,  or  (according 
to  modem  and  more  correct  orthoenphy)  Tlemscn,  Sc- 
gfai  Mesan,  and  Bled-el-jerrede.  The  whole  extent  of 
this  empire,  including  Tafilelt,  is  contained  between  27" 
40'  and  35"  4t/  of  N.  Lat.  and  between  3"  and  10'  of  W. 
LonK  from  London.  It  is  divided  into  four  great  divi- 
sions: 1.  The  northern,  containing;  the  provinces  of  Er- 
reef,  El  Garb,  Bcnihassen,  Tcmscna,  Shawia,  Tedia, 
and  the  distrifit  of  Fes  or  Fas ;  3.  The  central,  contain- 
ing the  provinces  of  Ouquella,  Abda,  Shedma,  Haha, 
and  thr  district  of  Morocco ;  3.  The  southern,  contain- 
ing the  provinces  of  Uralia  and  Suse  ;  and  4-  The  east- 
ern, lying  to  the  east  of  the  Atlas  Mountain<..  called 
TaSielti  wa«  formerly  a  separate  kingdom^  but  became 
snbjectcd  to  the  prinees  of  Morocco. 

The  principal  mountains  of  Morocco  arc  the  Atlas 
Mountaina,  called  in  Arabic,  Jibbel  Attils,  The  Moun- 
tain* of  BnoV}  *  the  dlllkrcnt  branches  of  which  have 


distinct  names,  according  to  the  provi;iccs  in  which  they 
arc  situated.  Tlie  great  chain  of  the^c  mountains  run» 
through  the  whole  extent  of  the  empiretfram  Ape's  HM 
to  Shtnka  In  lower  Suse,  passing  whhin  thirty  miles  of 
the  city  of  Morocco,  where  they  arc  of  threat  height,  and 
c  ivtreil  with  snow  ihrmicjhoiit  the  whole  year.  They 
a:e  \  i'si!)li;  at  sea  several  Iciimics  from  the  coast  ;  and 
ui  a  clear  day  may  be  seen  at  Mogadore,  a  distance  of 
140  miles.  The  highest  peek  is  13,000  feet  above  the 
level  of  the  sea. 

The  rivers  which  rise  to  the  east  of  the  Atlas  Moun- 
tains are  the  Draha,  which  flows  through  the  province 
of  the  same  name,  from  north-east  to  south,  and  disap- 
pca4  8  in  the  sands  vi  the  Sahara  ;  and  the  Muliinrr% 
which  separates  the  empire  of  Morocco  from  Tremecen, 
flows  to  the  northeast  into  the  Medltei  raiKsn  t  both 
these  rivers  arc  deep  and  impetuous  in  the  depth  of 
winter,  but  aniall,  and  often  qui'c  dry,  in  summer.  The 
QtiuT  rivers,  which  all  flow  into  the  A  l  i:  :  Ocean,  arc 
the  1:11  kosc,  or  Luccos,  at  111  Araichc,  which  may  be  en- 
tered at  liigh  water  by  ships  of  100  or  150  tons;  the 
Bahi,  which  partly  loses  itself  in  the  lake*  of  the  province 
CI  Garb,  and  partly  falls  Into  the  Seboo ;  the  8eboo,  the 
lufi^cst  river  in  the  empire,  rises  to  the  east  of  the  city 
of  Fez,  and  falls  into  the  bca  at  .McIk  (Unnn  or  Mamora, 
where  it  is  a  large,  deep,  and  navigibie  river;  the  Bm 
Regreg,  which  traverses  the  province  of  Baiihasaeot 
and  discharges  itself  into  the  ocean  between  the  towm 
of  Salee  and  Rabat;  the  Morbeya,  which  rises  in  th-z 
Atlas  Mountains,  and  falls  into  the  Atlantic  at  the  port 
of  Azamor;  the  TcM=;:f'.,  wiiicli  ;i:isscs  about  five  mite-, 
north  of  tiic  city  of  Morocco,  and  reaches  the  ocean  six- 
teen miles  south  of  the  town  of  S a iTy)  is  Chiefly  remark- 
able for  the  aalubrious  quality  of  ite  water ;  the  Tidsi, 
which  fhlls  into  the  see  s  Httle  sonth  of  Cape  Oeaem ;  the 
Suse,  a  fine  majestic  river,  which  joins  the  ocean  six 
miles  south  of  Santa  Cruz,  where  its  mouth  is  almost 
shut  by  a  bar  of  sand,  but  which  is  supposed  to  hare 
been  once  navigable  as  far  as  the  town  of  Terodant  i  the 
MesM  and  Akasaa,  both  of  tbem  partly  nav^jeMe. 

The  western  coast  of  Morocco  is  covered  with  numer- 
ous rocks,  level  with  the  surface  of  the  water  ;  and  oc- 
casionally an  cxletisivc  beach  in  the  intermediate  sj)aeoa| 
where  the  water  is  shallow,  and  the  surf  runs  high. 

There  are  several  Irmb-watcr  lakes,  particularly  on 
the  coast  near  the  Mamora,  one  of  which  is  90  mike  hi 
length.  These  lakes  abound  with  water- fowl  ai^d  eete. 
The  eels  are  taken  and  salted  for  sale  ;  and,  as  the  water 
is  not  deep,  they  are  killed  by  a  lance,  while  the  fisher* 

man  sdiis  aion^  the  surface  in  o  slcoder  tklfT)  made  of 
the  fan-palm  and  of  rushes. 
The  climate  of  Morocco  is  healthy  and  braeinf^.  Fram 

March  to  September  the  atmosphere  is  almost  entrreW 
free  from  clouds  ;  and  even  in  the  rainy  season  from 
September  to  March,  there  is  scarcely  a  day  aliogether 
without  sunshine.  In  the  province  of  Suse  the  dimnte 
is  peculiarly  delightful,  but  extremely  hot  in  the  mootlM 
of  Junot  July,  and  Aogusti  paniculsrly  when  the  Shqmo 
or  hot  whid  blows  from  this  desert.  In  the  more  inland 
districts  of  Draha  and  Tafilelt,  this  wind  oi  i. us-dds  in- 
tense heat  in  the  months  of  July,  .■\us:uTt,  -jnd  Se-ptcre- 
ber. 

The  whole  division  north  of  the  Mot  bey  a  is  n  fiae 
champaign  coumry,  with  a  rich  bhick  and  aometimes 
red  soil,  without  stone  or  clay,  with  few  trees,  but  re- 
markably productive  in  grain.  The  central  provioccs 
are  equally  fertile,  and  mora  abondsot  in  paaturnee. 
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puMim  of  HalM)  whkh  k  «f  grattestMit,  it  more 

mountainous  i  and  that  of  Suae,  still  more  extensive,  is 
more  particularly  productive  of  tbe  finest  fruits.  The 
more  inland  diuricts  of  Onriw  Md  TaSleU  are  psitieiii- 
larly  fruitful  iu  (hies. 

No  roads  are  made  in  tho  country,  and  there  are  very 
fetir  brvlg^.  Ekvept  at  the  sea>portSt  wticre  boats  are 
iisedi  there  is  no  way  of  passing  the  livtn,  which  are 

I  (to  «!cep  to  be  forded,  except  by  swimminr^,  or  on  nf'.-., 
ilcncc,  in  tlic  wet  season,  when  the  rivers  are  much 
swelled,  travellers  aro^ lrq)geotljr  dataised  ssTaraldaya 
VpoQ  Uieir  banks. 

Gold  and  silver  mines  are  fottul  in  various  parts  of 
Morocco,  particularly  about  MeiaSi  In  tbe  pTOTioco  of 
Suae,  and  in  the  plains  of  Mae^Mi  near  Santa  Crns, 
which  had  formerly  been  worked  by  the  Portuguese, 
but  are  now  neglected.  Gold  is  found  also  in  the  Atlas 
aOQiintains,  mixed  with  antimony  and  lead-ore  ;  and  iron, 
copper,  and  lead'Ore,  in  Suse.  At  Tesellerat,  near  the 
■oothem  frontiert  (he  copper  mines  are  very  abundant ; 
and  in  Tafilelt,  the  mines  of  antimony  arc  of  the  finest 
quality.  Immense  quantities  of  sulphur  arc  dug  from 
the  fool  of  tlie  .•\tlas  rouui  iains  opposite  to  Tcrodant. 
The  salt  petre  found  at  the  same  place  is  the  purest  and 
strongest ;  but  it  is  also  procured  at  Fes  anil  Morocco. 
Mineral  salt  of  a  red  colonr  ia  du|^  from  q^nvries  to 
various  parts  of  the  conntry ;  and  m  the  province  of 
Abda,  there  is  an  extensive  lake,  which  furnishes  a  kind 
of  salt  superior  to  the  mineral  ;  but  the  pure&l  of  all 
is  found  among  the  rocks  on  many  parts  of  the  coast, 
where  tbe  fuouner  sun  has  exhaled  the  sait>vatsrintbe 
cavities. 

The  principal  vegetable  productions  of  Morocco  are 
the  palm  or  date  tree,  of  30  different  kinds,  which  is 
found  in  perfection  in  the  southern  parts  of  Suse,  and 
piirucularly  in  Tahlelt ;  oaks,  ami  a  few  other  valuaUe 
trees,  in  the  northern  districts ;  cork  trees,  some  iff 
which  an  as  large  na  fuU'i^rown  oakaf  olivoHrecBt 
which  are  of  great  rise  and  heautjri  in  tbe  aouthern  dis- 
tricts,  where  tlie  plantations  are  very  extensive  am! 
productive.  Various  trees  which  yield  the  different 
kir.drt  (if  gum,  viz.  Arabic,  sandrac,  ammoniac,  Sene- 
gal, and  cuphorbium ;  wild  juniper,  which  abounds  in 
the  Atlas  mountidiiSf  and  from  which  by  burning  a 
kind  of  futcb  is  extracted ;  vaiions  ahniba  used  in  the 
preparation  of  leather;  fig>trees  winch  lAonnd  in  every 
pan  of  the  empire,  and  produce  the  finest  fruit;  tbe 
Indian  &gt  or  prickly  pear,  which  grows  to  tbe  height 
of  twenty  feet  in  the  driest  situations,  and  affords  a  pe< 
coUarly  cooling  fruit;  almond  trees  in  great  abundance, 
particularly  In  Suset  spples,  pears,  apricots,  plums, 
pomegranates,  lemons,  limes,  cttrons,  and  .h'  n  j~i 
licious  oranges  in  the  world,  in  the  more  1,01  ihna  jiio- 
vinces;  grapes,  melons,  straw  berries,  and  w  ater-melons 
(particularly  in  ihc  province  of  Duquelh)  of  a  prodi- 

8 tons  size  ;  sugar-cane,  which  grows  sponiaoeously  in 
uae,  and  stick  liquorice  in  the  giMtcat  abundance  in 
that  province;  mallows  and  troflus;  cotton  of  a  sope. 
rlor  (jualiiy;  hemp,  Chiefly  cultivated  for  the  salie  of 
its  tceils  and  flowers,  which  are  smoked  for  the  pur- 
pose; cf  iiuoxicatiun;  tobacco,  of  which  the  best  is  that 
of  Mcquinezj  honey,  wax,  &c.  The  principal  kinUeof 
.  grain  cultivated  in  tbe  country  are  wheat  and  barley, 
peas,  beanS}  cars  vane  es,  and  Indian  corn ;  and  these  crops 
arc  generally  so  abundant,  that  the  produce  of  one  pro* 
vince,  if  fully  raised,  would  tofficO  far  the  coDSlinptiao 
of  the  whole  etnpire. 


Tbn  moat  renarkable  of  tbe  animal  creation  in  tlw 

Empire  of  Morocco  arc  the  horses,  which  are  renowned 
for  fleemcss  and  action,  particularly  those  of  Abda, 
which  have  a  stronger  sini  w  those  of  Europe,  and 
with  a  little  maa^ement  arc  extremely  tracuble}  the 
KeiriOt  or  camel  of  the  desert,  vUclt  can  perlbrm  in 
one  day  an  ordinary  three  daja,  or  seven  days,  or  even 
«  nine  days'  journey,  end  one  of  which  is  worth  200 
camels;  the  horbc  of  the  desert,  which  lives  chiefly  on 
camel's  milk,  and  is  principally  used  in  hunting  the 
o  ti  l  li ,  mules  and  asses,  camels  and  horned  cattle,  in 
all  quarters;  sheep  of  various  qualitiea,  hut  those  of 
the  southern  provinces  are  remarksble  for  the  line  fla* 
vour  of  their  mutton,  owing  to  the  aromatic  herbs  on 
Which  they  feed,  and  those  of  Tcdla  are  distinguished 
Iiy  i!u:  fineness  of  their  wool,  which  is  soft  as  silk ;  goats, 
which  are  very  prolific,  particularly  in  Tafilelt,  wbeiw 
they  have  young  twice  in  the  year,  and  some  of  tbcm  six 
kids  in  nine  months.  The  principal  wild  beasts  are 
lions,  paotbera,rhinocerosea,  wild  boars,  hyaenas,  jackals, 
foxes,  apes,  antelopes,  bares,  squirrels,  cameleoos.  The 
birds  are  ostriches,  pelicans,  eagles,  flamingoes,  storks,' 
herons,  bustards,  wild  geese,  wild  ducka,  plovers,  pi- 
geons, wood-pigeons,  lurtle^»ea,ring-doves,  partridges, 
mghtingales,  starlings,  black<J)irds,  larks,  cockoos,  owls. 
The  reptiles  sre  lizards  nnd  serpents  of  various 
kinds,  of  which  the  most  remarkable  are  the  Boah,  from 
20  to  80  feet  in  length,  and  the  Buskah  and  Effsh,  which 
arc  full  of  deadly  venom.  The  insects  moat  worthy  of 
notice,  are  the  locust,  the  ammoniac  fly,  and  lanre  loUd* 
toned  crickels.  Whales  have  been  sometimea  seen  on 
the  coast  of  Moraeco ;  mullet,  brim,  anchovies,  sardines, 
herrmgs,  mackarel,  rock-cod,  skaite,  plaice,  soles,  tur- 
bot,  turtle,  and  most  of  the  fish  found  in  the  Mediterra- 
nean, arc  ta  eii  on  the  Western  shores  of  the  empire, 
besides  a  tish  peculiar  to  the  coast,  called  isgal,  which, 
wheadned  in  ovens,  forms  a  ooodderable  artiele  in  com* 
Banoewitb  the  interior  districts  of  Africa.  The  prin- 
cipal ihtsh-water  fish  of  the  country  is  the  siiebbel,  simi- 
lar to  the  salmon,  a  rich  and  delicate  fish,  which  Isdlfod 
and  baked  in  great  quantities  for  the  use  of  those  coim 
tries  where  the  inhabitants  live  much  on  dotes.  Land- 
tortoises  are  very  abundant,  and  of «  gicat  size.  For  a 
fuller  dtacripiion  of  tbe  animals  or  the  country,  see 

JjAkb  ARY* 

The  principal  towns  of  Morocco  are,  Morocco,  Me- 
qumez,  Mogadore,  and  Fez,  (for  an  account  of  which 
see  the  respective  articles  under  those  btads,)  Tcro- 
dant, the  old  metropolis  of  the  kingdmn  of  Suse,  sn 
ancient  and  esMaaive  town,  in  which  there  is  a  magnifi. 
cent  palace,  adorned  with  delightful  gardens,  but  now 
.^  creasing  111  population,  and  noted  only  for  the  maMI- 
laciure  of  leather,  baddies,  dyeing  of  cloths,  and  thoiwo. 
duciion  of  a  superior  kind  of  saltpOtN.  8«ltn  Cra&^er 
Agadeer,  the  most  aontherlf  iea-port  of  the  empire, 
strongly  fimifiod  by  ita  elevated  aituaiion  and  numerous 
battenea,  possessing  one  of  the  best  roads  for  shipping, 
snd  formerly  the  centre  of  a  very  extensive  commerce, 
but  dismantled  in  the  year  1773,  in  consequenco  of  mi 
attempt  on  the  part  of  its  governor  to  reaiat  the  power 
of  the  emperor  Seedy  Mahomet;  SaSy,  an  andem  town, 
between  ttvo  bills,  which  expose  it  to  the  torrents  of 
winter,  and  wcrease  the  heat  of  the  summer,  surrounded 
hv  thirk  and  lofty  «  :is,  possessing  a  road  for  shipping, 
sale  in  summer,  but  in  witiur  exposed  to  riolent  galea, 
anu  carrying  on  a  considerable  trade  in  cmd|  £I-Wab- 
dia,  a  small  square  town,  situated  on  u  wimkn  plib, 
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viih  a  very  spacious  harbour,  capable  of  containing  500  considered  as  generally  correct,  uukts  where  Trealihlui 

flail  of  tlie  liae»  but  having  its  cnuance  obatrttCted  by  interposed  to  bribe  the  jadge.    In  other  places,  reaolt 

wcfcs }  MazagtD*  remtrlubie  for  its  aalubrkNi*  tir  and  from  the  coarti  the  ne»4«gent  or  baihiv  edoibdMaM 

exceiient  water)  which  Is  drawn  by  btieket*  from  well*  fMitee  tn  like  manner}  •ecordiOK  to  the  laws  of  the  Ka> 

100  feet  deep,  and  pos-sc  :  in;:  ^'-^  ^  rrirlous  subtcrra-  ran,  or  as  his  own  caprice  may  direct    All  subaltern 
nean  cistern,  constructLct  uy  i.it.  i'ijiiiij;uc;>c,  tor  collect-  niai^istrates  proceed  in  the  same  despotic  manner,  often 
ifig  the  rain  water  t'ur  the  hiipply  cl  the  garrison;  Aza-  iisin^  the  aiith'irity  of  the  emperor  to  enforce  their  ex* 
noreiin  the  province  of  Duquella,  remarkable  tor  the  actions;  and  all  of  them  having  oo  other  object  thaata 
immeDae  niiaiber  of  etorkt  bj  which  it  is  occupied,  and  exiort  mooef  from  any  individiMl  who  is  known  to  fm- 
which  arc  said  to  exceed  the  namber  of  theinhaldtantss  eeai  (troperty  to  a  considerable  amount  Emissaries  aod 
Fedala,  in  a  dclightfoi  froitfal  district,  and  ftimithed  apiea  are  continually  at  work  to  discorer  the  perwoi 
with  a  snlc  road  for  shipping,  at  all  seasons;  Rabat,  a  who  have  any  treasures  in  their  possession,  and  to  find 
waited  town,  with  docks  for  t>hip-buiiding,  and  a  manu-  out  grounds  of  accusation  against  thero.    Tbeae  very 
fitctory  of  cotton  cloth,  but  chiefly  remarkable  for  the  extortioners  are  in  their  turn  exposed  lo  ibOMflMtieih 
ruina  of  a  magnificent  mosqact  of  which  the  roof  w«»  ment  hom  the  eroperoTi  who  sends  sOBBoanespeeial 
supported  by  S60  marble  coltimna,  and  for  a  aobtern^  order,  scctning  thero  of  criinea  end  miedememors,  siri 
ncan  ciatcrn,  the  tower  of  which,  above  180  feet  high,  detnantJina;  their  accumulated  -ivcalth  f  ,i-  ilip  imperijj 
has  so  giadual  an  ascent  to  the  top,  tnaclc  of  a  rnixmre  treasury.    In  every  province  is  a  govon.ui,  named  a  bs- 
of  lime  and  sand,  that  a  man  on  h<jrsi!t3ck  may  liile  tu  sh  .w,  who  is  appointed  and  removed  at  the  will  of  the 
the  aummit)  Sallee,  on  the  opposite  side  of  the  river  to  emperor;  in  every  douar,  or  Arab  encampment,  a  sian- 
lUbiti-wldch  Ualio  a  walled  town,  defended  by  batterieSi  lar  officer  of  government,  called  a  sheik ;  and  in  every 
and  formerly  had  a  harbour  capable  of  admitting  large  town  toother,  called  alcaid ;  each  possessing,  in  their 
vessels,  but  is  now  greatly  obstructed  by  the  accafflnla«  respective  districts,  equally  unlimited  power  with  tbe 
tion  of  sand  at  the  entrance  of  the  river ;  Mamora,  or  sovereign,  except  that  their  decision  mav  be  cairied  jj- 
Mabcduroa,  now  a  deserted  place,  ptirtiy  on  account  of  appeal  before  the  emperor.    Under  tlie  alcaid  is  ut 
the  swarms  of  araie^g  insects  by  which  it  is  infested,  officer  named  el-haikum,  or  deputy  governor,  and  an- 
•nd  chieftjr  oeenpied  by  fishermen,  who  take  incredible  other  denomioeted  cedii  who  acta  both  as  a  priest  end  i 
quantities  of «  apecies  of  salmon,  called  shebbel,  for  the  civil  judge,  and  hi  whose  ebsenee  any  of  tljo  talbi  «r 
supply  of  the  interior ;  Larachf-,  or  El,Araiche,  in  a  rich  common  priests  is  authorized  to  discharge  the  ofHce. 
and  beautiful  tract,  where  the  gardens  ol  the  licbpcrides       Trifling  offences  are  usually  punished  by  the  baiU- 
are  supposed  to  have  been  situated,  and  formerly  a  place  nado,  or  healing  the  back  and  legs  with  leather  strap*, 
of  considerable  commerce,  but  since  1780  almoitt  totally  which  is  sometimes  executed  with  great  severitj.  fa 
evscv«ted,  bjr  tbe  orders  of  the  emperor;  Tangier,  or  greater  crimes,  psrtietiliarly  theft,  the  hands  are  orteff, 
Tinjiah,  which  was  girco  by  the  crowo  of  Portun^  in  wrn  leg  or  hand.    Persons  capitally  punished  ere  iome- 
1663,  as  a  marrisge  portion,  with  the  Princess  Cathe-  times  shot,  run  through  the  body  with  swords,  knocked 
rine,  to  Charles  II.  of  England,  but  abandoned  by  the  down  with  clubs,  or  beheaded.  A  peculiar  mode  of  puvr 
English  in  1684,  after  they  liad  demolished  the  foriifica-  ishing  offenders  is  tossing,  which  is  so  managed  that 
tions,  «  fdece  which  has  few  productions  in  its  vicinity  the  stilferer  fsUs  immediately  upon  his  head ;  and  them 
for  tbe  purposes  of  commerce,  but  is  still  a  fisvourable  are  execotioners  so  expert  et  this  pmetiee,  that  ihey  cao 
station  nir  Moorish  pirates  j  Ceuts,  orClbta,  snpposed  'throw  persdns  up,  so  es  at  pleesare  to  bmk  the  head, 
to  be  of  Carthaginian  origin,  and  formerly  the  metropn-  Hislocate  the  neck,  fracture  a  Iri;  or  :  ftti,  or  let  them 
lis  of  the  countries  licid  by  the  Golhs  in  Hispania  Ti  ans-  lall  witliout  any  material  iiiju;).    liu;  almost  every  mode 
frctana,  Jiow  possessed  by  liie  Spaniards,  tliough  often  of  cruelty  is  occasionally  practised  in  this  miserable 
beaieged  by  the  Mihommedans;  Tetuan,  or  Tetawan,  country.   These  punishments  are  usually  tuperioteadcd 
situated  in  •  cewMrj  which  produces  the  flMSt  firaks,  by  the  emperor  in  person,  and  used  formerly  to  bo  fie> 
p  u  tirularly  oranges,  snd  which  carries  on  a  considettp  qnently  inflicted  by  his  own  hand,  but  now  are  geoenliy 
able  trade  in  provisions  with  Gibrsltsr,  but  in  which  no  executed  by  some  of  the  negro  soldiers. 
Eniopeans  arc  allowed  to  utltle  since  the  year  1770,  in       The  principal  oflficers  of  the  court  are,  thecffenLli.  t 
cousequencc  of  a  iMuur  itiiving  been  !>hot  by  mi  Eaglisii-  fi  iend,  who  is  the  prime  minister  and  responsible  persoa 
mtHi  Velis,  or  Bedis,  situated  between  two  mountains,  in  the  ^tate ;  the  secretary  to  tbe  treasury,  (anitwdwllk 
and  surrouodcd  with  ezccllent  timber;  and  MeUlla,  a  the  office  of  the  eflfendi,)  who  disburses  tbe  paymeotsof 
plsce  celebrated  for  the  best  wax  sod  honey,  and  which  the  emperor,  hss  several  under  secretaiies ;  the  msstcr 
has  been  in  the  possession  of  tbe  Spaniards  since  tiM  of  litc  horsp,  with  120  assi^!:^nts;  the  grand  chamber- 
beginning  of  the  I3ih  century.          '  lain,  with  17  ass^^t:>lns ,  and  gi  ir»d-falconer,  (a  heredi- 
The  government  of  Morocco  is  tlic  most  unlimited  lary  oHice)  with  20  assistants;  the  keeper  of  the  great 
despotism,  both  in  theory  and  practice.  There  are  really  seal;  two  grand-stewards;  fire  inspectors-general  of  stl 
no  other  laws  than  tbe  will  of  the  emperor,  whose  man-  the  emperor's  affairs,  of  whom  the  effbndi  ia  tbe  cblsf ; 
dates  irttiM  be  obeyed,  even  though  they  should  deviate  three  masters  of  ceremonies  for  public  audiences,  with 
fronj  I  lie  principles  enjoined  by  the  Koran.    He  admi-  40  assistants;  an  interpreter-general  for  European  Ists- 
nia'.ei  s  jvis-.i-  L-  m  pcrsun,  where  ho  resides,  and  hears  all  guag«:5,  who  is  usually  a  rencgado ;  two  tjrand-kcepen 
complaints  in  the  hall  of  audience,  ^mcraliy  twice,  atid  of  the  jewels  and  plate  ;  a  grdnd-master  of  the  bMhs; 
aosaetimea  four  times  a  week.    Every  individual,  of  two  grand -keepers  of  the  arsenal;  two  keepers  of  tia 
whatever  country,  sex,  or  station,  has  free  access  to  kls  emperor's  goods  and  warehouses  {  three  inspectors  of 
presence,  and  full  permission  to  state  his  cause.  Every  mosques,  Scc. ;  five  keepers  el  the  provisions  ;  tvro  keep- 
applicant  brings  a  present  suited  lo  Iiis  condition;  and  era  of  the  library;  two  astroloi^crsi ;  four  masters  o!  :hc 
the  aoMllest  matter,  even  a  few  eggs,  wiil  be  accepted,  carriages ;  twelve  sons  of  rencgadoes,  who  have  not  hid 
Jodgmept  between  tbe  parties  is  always  prompt,  and  beards,  emplofad  In  dnmriag  the  eoian  c«rrti^s|  ifase 
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priaciiMkl  ••tistanU  far  pMirert,  wiUi  several  depuUes ; 
ibMe  iMftliBm  of  tbe  umbNila*  with  thair  assi^tanui  UtA 
tourer  of  (bfitabre;  two  besrert  of  the  basin ;  two  bear*' 
ers  of  the  lance;  the  be:>it  i  <  t  the  watch;  five  bearers 
ot  the  emperor's  firelocks,  with  their  assistants;  the 
bearer  of  the  standard ;  a  physician  and  surgeon,  with 
wumxf  kiada  of  tradesoMD..  AlLihaao  oficora  raoaive  no 
aahncfl  fron  the  enpas«r,  but  dapand  catirely  oo  tbe 
perquisites  which  are  paid  to  them  by  those  who  trans- 
act any  business  with  the  court;  and  even  what  ihcy  re- 
ceive in  I  lls  way  is  often  liable  to  be  seizi  ^l  tue  sove- 
raigDi  unless  he  be  graii&ed  by  occasiooal  presents. 

Tbe  Harem  forms  a  part  of  Uie  palace,  and  commu- 
nieawa  with  it  by  a  private  daoTi  uad  onlj  bf  tbe  em* 
pwor.   Tbe  apartments  are  •!■»  oo  tbe  gnMi]id*floer» 
square,  and  very  lofiy  ;  and  four  of  them  enclose  a  spa- 
cious square  area,  inio  which  they  open  by  means  of 
lar^c  foldinj^  doors,  which  serve  the  purpose  also  of 
wiodowa.  Tbsae  areasi  or  courts,  are  floored  with  blue 
•nd  wblM  cbaqoeied  tifior,  and  have  •  fonotais  in  tbe 
centre,  supplied  by  pipes  from  a  large  reservoir  on  the 
outside  of  tbe  palace.    Twelve  of  these  courts,  commu* 
nicating  with  each  other  by  narrow  passages,  fornn  tbe 
tiarem  ;  and  tbe  women  whom  it  contains  have  free  ac- 
case  to  every  part  of  it.    Tbe  apartments  are  adorned 
•stamally  with  beaattAiUy  carvea  woed>work}  and  are 
generally  hung  on  the  imlde  wUb  rad  damaak,  of  vari> 
ous  colours,  and  furnished  with  beautiful  carpets  on  the 
floors,  and  maltrciises  in  diiTcrcnt  places,  for  the  pur- 
posts  of  sitlitig  and  sleeping.    At  each  end  is  placed, 
merely  by  way  of  ui aameat,  &o  elegant  European  ma- 
hogmj  bedstead,  hung  with  damaakt  and  covered  with 
mattresses  of  various  coloured  silks ;  and  large  looking- 
glasses,  clocks,  and  watches  in  glass  cases,  are  hung 
around  the  wails.    The  sultana  is  called  the  mistress  of 
tbe  harem,  but  wiUiout  any  control  over  the  other  fe> 
males ;  and  she  has  a  whole  square  Jbr.  her  own  use, 
while  each  of  the  nat  baa  eoljr  one  apartmenL  Each 
female  baa  a  aeparate  dally  allowesce  ISrom  the  emperor, 
according  to  the  rank  which  they  hold  in  his  estimation, 
out  of  which  she  is  expected  to  furnii>h  herself  wiUi 
whatever  she  requires.     1  >ns  allowance,  at  the  time  of 
Lempriere's  visit  to  the  emperor  of  Morocco,  wa»  Utile 
more  than  half  a  crown  sterling  to  tbe  favourite  aultanat 
tund  leaa  in  ppoponion  to  the  oihecat  but  the  emperor 
makea  tbem  oecaafooal  preaenta  of  moDej!>  draaa,  and 
trinkets ;  and  they  receive  considerable  sums  from  ihosc 
wbu  solicit  their  inQueoce  in  obtaining  favours  irora  the 
court.    In  this  way  ambassadors,  consuls,  merchants, 
native  or  foreign,  are  most  aaaared  of  gaining  their 
object  with  the  tevereign,  who  ret  her  anroineyee  negO' 
tiations  through  this  channel    These  females  are  never 
permitted  to  go  out  of  the  liurcm,  unless  by  an  order 
from   tl  L  emperor;   and,  except  an  occasional  walk 
witiiin  the  bounds  of  the  palace,  or  a  journey  from  one 
palace  to  another,  they  are  eonaaaM^  iamored  within 
their  priaon.  Four  of  thaae  voom  are  oonaidered  aa 
wivea  of  the  emperor,  and  tbe  rest  as  eoncobinca.  Many 
of  these  aie  Moorish  women,  as  the  Moors  consider  it 
an  honour  to  have  their  daughters  in  the  harem  ;  some 
of  them  European  slaves ;  several  are  oegresses,  and 
the  usual  number  of  the  whide  ia  from  60  to  ItX),  be- 
aides  their  shvea  and  deneetiea.   Prieateaaeai  who  are 
so  far  Itarned  as  to  read  and  write,  arc  employed  to 
teach  the  younger  part  of  the  harem  to  repeat  their 
prayers,  and  to  in  in;  t  the  older  females  in  the  prin- 
ciples of  their  religion.   Tlie  inbabitaata  of  the  harem 
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are  seldom  observed  at  any  other  emplojrawoti  except 
fiarming  themaelvea  into  circlea  for  eenveraatkn,  or 
hearing  stories,  bathing,  dressing  themselves,  and  per- 

Iiaps  working  a  little  at  the  needle.  The  sons  of  the 
emperor's  wives  are  considered  as  princes,  who  have  an 
equal  claim  to  the  empire  i  and  they  are  generally  ap- 
pointed io  tbe  government  of  aome  of  the  provincea, 
as  baahava.  But  the  daoghiera  and  the  children  of  the 
concubines  arc  generally  sent  at  a  proper  a^c  to  the 
cily  of  Tafilelt  (the  inhabitants  of  which  arc  all  sharifs. 
or  supposed  descendants  of  IVLihommcd)  where  tbi^y 
finish  their  education  and  intimacy  with  their  kindred 
in  the  place.  It  is  the  peculiar  privilege  of  the  impe- 
rial huaift  that  is,  of  tbe  emperor  himaelf,  bia  aona,  and 
bratbera,  to  have  the  benefit  of  unibrallaa ;  the  ahade 
of  which,  in  a  climate  like  that  of  MorocGOt  ia  one  ef 
the  greatest  luxuries. 

The  revenue  of  the  emperor  consists  of  a  tenth  upon 
every  article  of  consumption,  as  allowed  by  the  Koran  s 
an  annual  tax  npon  the  Jewa ;  cQstom-heuseand  excise 
duties;  tributes  exacted  from  his  own  stibjects,  foreign 
states,  and  European  merchants,  in  the  form  of  presents  ; 
which  last  articles  form  the  chief  source  of  his  income. 
Tbe  duties  and  tributes  are  so  frequently  changed  that 
it  is  impossible  to  estimaia  thelrtnnual  amount  with  any 
dame  of  certainty. 

The  army  naed  to  condat  principally  of  black  troops, 
thr  descendants  of  negroes  imported  from  Guinea, 
amounting  altogether  to  above  40,000,  and  sometimes 
even  100,000  men;  of  whom  two-thirds  are  cavalry; 
but  every  man  is  considered  as  a  soldier,  and  obliged 
to  act  in  that  capacity,  whenever  the  emperor  shall 
require  bis  services.  The  present  emperor,  Muley 
Solyman,  has  diminished  the  proportion  of  blade 
troops;  but  negroes  are  still  employed  as  governors  of 
cities,  commanders  of  the  body  guard,  eunuchs  in  the 
harem,  and  io  other  offices  of  etato.  About  4,000  of 
the  atanding  army,  form  the  emperor'a  body  paH} 
and  tbe  reat  are  quartered  in  the  diflbreot  towna  of  the 
empire,  under  the  bashaws  of  the  provinces.  The 
soldiery  are  cloUied  by  the  emperor,  and  receive  a  liula 
pay,  but  depend  chiefly  upon  plunder.  Tin  y  mc  dis- 
tinguished from  the  other  Moors  only  by  their  accou- 
trements, which  consist  of  a  long  musket,  a  sabre,  a 
amall  rad  leather  box  to  hold  their  baUa,  and  a  powder 
bom  slun^  over  their  ahonidera.  The  amy  ia  under 
the  direction  of  a  commander-in*chicf,  some  principal 
bashaws,  and  officers  of  divisiona  called  Alcaides. 
They  have  little  order  and  regularity  in  their  manoeu- 
vres, and  are  inore  like  a  rabble  than  an  army. 

The  Navy  oonsiata  of  about  90  smalt  frigates,  n  few 
xebecks,  and  30  row  galleys.  The  number  of  seamen 
in  the  service  is  computed  at  6,000 ;  the  whole  com- 
manded by  one  admiral;  but,  being  chiefly  used  in 
piracy,  they  are  seldom  united  as  a  fleet.  Tbe  naval 
power  of  the  empire  is  altogether  contemptible  j  and  die 
whole  noaritime  department  becoming  every  year  less 
eflbciive.  from  the  filling  up  ef  tbe  bariioara  by  sand, 
ai.d  other  causes  of  their  demolition. 

The  sea-port  towns  of  Morocco  carry  on  a  very 
limited  commerce  with  forei|;n  nations.  European  fac- 
tories have  been  esublisbed  in  some  of  tbem  at  differ- 
ent times ;  bat  have  been  often  abandoned  altogether, 
on  account  of  the  continnally  varying  orders  of  the 
emperors,  relating;  to  trade  and  other  mutters ;  and 
parily  on  account  of  the  unwillingness  of  I'.uropeans 
to  ir%Damlt  merchandise  to  a  country  where  there  is  so 
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little  SMurity  (or  properly.   The  Europeitn  mcrcKwit 
lias  so  many  tliflicultics  in  rccovcrin^j  tlcbis  due  to  him 
tiV  the  natives,  ihai  credit  is  in  a  great,  mcaburc  anfii- 
liilatcd,  and  the  trade  of  Moiocco  is,  in  a  manner,  irans- 
fomted  into  barter.   The  principal  commercial  place  in 
tbe  empire,  is  the  port  ni  Mogadore ;  into  which  are 
imported  cloths,  Iinrn'i,  mutlmtt  damaalMi  raw  silk, 
copperas,  tea,  sugar,  iron,  end  iron  milti  hardware, 
pewter,  ^ipiccs,  copper,  thread,  mirrors,  earthen-ware, 
knives,  brass  p^ii»,  gb^s,  Mexico  dollars ;  and  from 
which  are  exported  almonds,  gums,  bees-wax,  oil  of 
oUTee>goat-skio*,  bidet)  wool*  feathers,  elephant's  teeth) 
dn^^t,  taltow»  leather,  raisins.  At  this  place 
The  annual  value  of  imports  has  been  iSiyiSOi/. 
The  annual  value  of  exports  197,6T9/. 
This  trade  is  o",)viously  of  a  valuable  ili   r  ipiion  to  Eu- 
rope, as  it  carries  off  aumufactured  g  wds  ol  all  kinds, 
andlUrnishes  useful  raw  materials  in  return  ;  and  might 
be  considerablf  augmented  for  the  interest  of  Great 
Britain,  bf  the  establishment  of  well  quailffed  persone 
as  consul' ,  to  establish  friendly  trcatic,  m  i  to  serve  as 
the  autlioriitd  channels  of  commuiuCiHun  wpith  the 
]Moon>>h  government. 

There  arc  large  weekly  markets  held  in  the  metropo- 
lis, where  aU  articles  of  foreign  and  home  manuhcture 
are  bouglu  and  sold.  At  these  times,  samples  of  th« 
different  kinds  of  merchandize  are  carried  tip  and  down 
the  streets  by  itinerant  auctioneers,  who  proclaim  the 
price  offered,  and  who  a[)prizc  the  highest  bidder  of  his 
purchase  ;  to  whom  the  article  is  delivered  upon  his 
pajing  the  money]  and  the  iraosactioii  termiaatcs.  A 
cootiderable  trade  is  carried  on  between  the  principal 
cities  of  Morocco  and  Tlnihuctoo,  by  means  of  large 
caravans,  wliicli  cros?  the  great  desert ;  and  which 
usually  complete  their  journey  from  I'cz  to  Timhurtoo 
in  the  space  ot  129  days  The  principal  ai-iicles  which 
they  carry  out,  are  German  and  Irish  linens,  muslinS} 
cambrics,  fine  cloths,  raw-silks,  beadSi  brass  nailsi  te«) 
sugar,  spices,  tobacco,  salt,  red  woollen  caps,  sathesv 
shawls,  and  haiks  of  sllk  and  Rold,  manufactured  in 
Fez  and  Tafileli  They  brim^  iiar  k  pold  in  dust,  rinc^s 
and  bars,  elephant's  teeth,  f^ums  of  various  kinds,  and 
slaves }  besides  ostrich  feathers,  and  ambergris  collect- 
ed on  the  eonfines  of  the  desert. 

Thr  religion  of  the  empire  of  Morocco  la  Mahom- 
mcdism  ;  but  toleration  is  granted  in  some  measure  to 
any  sect  which  docs  not  admit  a  plurality  of  gods  ;  and, 
on  proper  application,  they  are  permitted  to  appropriate 
a  place  for  public  worship.  There  are  Catholic  cslablisli- 
mentt  in  Morocco,  Metpiinez,  Mogadore*  and  Tangier. 
Through  all  the  coantrf,  there  are  buildings  of  an  octa* 
jtonal  form,  called  Zawiat,  or  Sanctuaries,  with  an  unin- 
closcd  piece  of  (ground  attached  to  each,  for  the  interment 
of  the  di'ad.  In  these  places  is  a  priest  or  saint,  who  su- 
perintends divine  service,  and  the  burial  of  the  dead, 
and  who  is  often  applied  to  as  arbiter  in  disputes.  In 
these  consecrated  places,  the  wealthy  inhabitants  often 
deposit  their  treasures  for  security;  and  criminals  find 
prouc'.ion  atrainst  the  hand  of  justice.  The  other  reli- 
gious institutions  of  the  empire,  arc  so  similar  to  those 
of  other  Mahommedan  countries,  as  to  render  i  sepaiuts 
account  of  them  altogether  saperfluoas« 

The  estimates  given  by  different  travellers  of  the 
population  of  the.  empire,  are  so  iri<ecoticiIcablc  with 
one  another,  that  it  is  impossible  to  speak  on  the  subject 
vith  any  degree  of  certainty.    The  whole  inhabitants 

of  Morocco  bixve  been  calculated  at  two,  at  six,  and  at 


flfheen  nrflllens.  The  last  is  the  statement  «t  Mr.  Jade* 

son,  who  made  his  extracts  from  the  imperial  register. 
The  city  of  Morocco  cuntain<>,  or  did  recently  contain, 

• 

According  to  Jardine  .  .  .  30,000 
Jackson        .  •  270,000 

Doctor  BuSik,  .  .  eso,ooo 
And  Fes  OBMnins* 

Acc«cdiAg  fo  Jardioe  aoyOO* 
All  Bey,  lOOfiOO 
Jackson,  .  380,000 

The  population  of  the  empire  of  Morocco,  is  princi- 
pally composed  of  two  great  original  classes,  the  Bereb- 

beis,  and  the  Arabs. 

The  Bcrebbers  are  the  descendants  of  the  original  in- 
habitant* of  the  country  befoi  e  thL-  .Arabian  conquest ; 
and  occupy  all  tbe  mountainous  disiricTts.  Though 
they  have  acknowledged  the  authority  of  the  KoCMD, 
they  have  tenaciously  mainuiaed  their  Indcpeiiduiiec, 
and  carry  on  a  desultory  warfare  against  their  Mahom- 
medan invaders.    They  are  an  r.ihl  -ic,  hardy,  and  en- 
iciprisinjj  race,  with  re^;ula^,  dnd  ;.umctiiries  handsome 
fealtires,  but  remarkable  forthc  ferocious  expression  of 
their  eye.    They  are  characterised  by  a  peculiar  scan- 
tiness of  beard  ;  and,  in  the  southern  dlstrictSt  many  of 
tbem  have  only  a  few  straggling  ho^irs  on  the  upper  lip, 
with  a  small  tuft  on  the  chin.   Their  whole  dress  con- 
sists of  a  woollen  jacket  without  sleeves,  and  a  pair  of 
trowibers.    They  dwell  in  caves,  mud  huts,  or  horelsof 
stone  and  timber,  which  are  generally  situated  on  some 
commanding  eminence,  and  ^quently  surrounded  with 
walls  fiimlshed  with  loop-holes  fbr  musqnetry.  They 
cultivate  the  ground,  and  feed  cattle  ;  but  arc  almost 
universally  robber-i ;  and  fall  without  mercy  upon  all 
travellers,  who  have  not  purchased  a  protection  from 
some  of  their  chiefs.    They  are  divided  into  a  number 
of  petty  tribes,  distinguished  by  the  names  of  their  re- 
spective patriarchs  and  fbundersi  and  apeak  a  variety  of 
dialects,  quite  distinct  from  the  Roman  and  Arabic 
lanj^uiL^cs     The  threat  subdivisions  of  this  class  of  na- 
tives arc  the  Mrrifi,  who  inhabit  the  extensive  moun- 
tainoin  province  of  that  name,  on  the  shores  of  the 
Mediterranean,  and  who  are  tbe  most  athletic,  ierocioiu 
and  &tthless  of  tbem  ail  {  the  Berebbersof  the  interior, 
who  occupy  the  highlands  from  the  southern  confines 
of  Errif,  to  the  vicinity  of  Fcx  and  Mcquiner,  and  who 
are  similar  to  the  former  in  person,  but  les-i  s  ivage  i  i 
their  disposition  ;  the  Bcrebbers  of  Middle  Atlas,  who 
resemble  the  last  mentioned  in  most  respects    and  the 
Bcrebbers  of  south  Barbary,  who  extend  frem  Moga- 
dore  southwards,  and  from  the  eastern  limits  of  Atlas 
to  the  sea  coast — who  are  also  called  Shilluks.  These 
last,  who  arc  sometimes  described  as  a  distinct  race, 
are  more  diminutive  in  person  than  those  of  the  north, 
and  have,  in  general,  also  an  effeminate  tone  of  yttlUCt 
They  have  more  of  the  social  qualities ;  and  am  moiU 
faithful  in  observing  the  promises  of  protectioo  grmtcd 
by  their  chiefs. 

The  .\rabs,  who  are  the  direct  descendants  of  the 
invaders  of  the  country,  compose  the  most  numerous 
class  of  the  population,  and  are  scattered  over  the 
whole  level  districts  of  northern  Africa,  evea  to  the 
CMifines  of  the  Great  Desert.  They  are  generutty  uR 
and  robust,  with  fine  features,  and  conntcnanccs  full  of 
intelligence,  their  eyes  lar^c,  black  and  piercing,  their 
noses   pentlv   ri-  licd,   their  teeth  white  and  regular, 

their  beards  full  and  busbyi  ibcir  hair  stroogi  sirsight, 
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■nd  univenally  bltck,  their  aUni  in  the  northern  parts, 
of  a  bright,  clear,  hnnra  cotaur^  ffiduaUy  durkeniDg  to 
black,  as  they  approach  towavds  the  south.  They  are 

all  cull'mtors  of  the  carthi  and  breeders  of  cattle,  dc- 
peodiiig  entirely  on  agricultural  pursuits  for  subsist- 
ence. They  dislike  the  restraints  of  cities,  and  dwell 
invariablf  io  teots,  ia  famiUM  that  vary  in  number 
Iram  ten  to  a  hwidrtd.  Each  of  their  tribes  has  its 
own  chief  or  sheik,  who  explains  the  Koran,  and  ad- 
ministers  justice  ;  and  in  the  centre  of  each  encamp- 
ment is  a  tent,  appropriated  for  religious  worship  and 
the  reception  of  travellers.  Tticy  move  from  place  to 
place  as  the  pasturage  fails,  or  the  land  becomes  ex- 
battated  {  and  acpanta  ioto  diffeient  putieif  w  their 
number  and  flocki  xmy  require.  On  their  march,  the 
women  arc  placed  on  liie  backs  of  the  camels,  the  chil- 
dren and  lambs  in  the  panniers  on  each  side;  and  the 
fowls  iiistincuvely  perch  the  baggage.    Part  of 

the  men  on  horseback  are  armed  with  rou&keu,  and  ac| 
as  a  guard  to  the  party,  while  the  rest  drive  along  the 
herds.  They  are  more  vialent»  bnt  lean  trefchemiia 
than  the  other  etatses;  iaithfiil  to  the  law*  of  notpitali- 
ly  within  the  linuls  of  their  encampraerit,  but  rcao'y  to 
murder  the  la»t  cight'it  guest  when  they  meet  him 
again  beyond  these  boundaries.  They  are  perpetually 
engaged  in  war  with  one  another,  with  the  fierebbsra, 
or  with  the  troopt  of  the  Mnrereign,who  arc  aeotout  to 
collect  the  taxes,  and  they  carry  on  their  hostilities  with 
the  most  savage  brutality ;  sometimes  ripping  up  the 
dead  bodies  of  their  victiiua ,  :u  ;'.ijr  over  the  ricin.  ^  whk  h 
tbey  suspect  them  to  bavc  swaUov?ed  for  the  purpose  of 
concealment. 

Tho  Mom,  a  name  naed  enljr  by  Europeam*  an  the 
faihabitanta  of  the  towns,  whom  the  Arabe  caU  Mcd)u> 

nicn,  or  towns  people,  and  a  ho  call  themselves  Moos- 
lini,  or  believers.  They  arc  a  mixture  of  all  the  natloas 
who  have  at  any  time  settled  in  Northcra  Africa,  and 
are  subdivided  into  four  classes:  1.  Those  descended 
from  Arab  families,  who  Sotm  the  larger  part  of  the 
population  in  the  southern  tovoB»  and  of  thoae  which 
border  on  Arab  dbtricts;  3.  Those  who  are  sprung 
from  the  Berebbers,  who  arc  more  or  less  numerous  in 
the  towns,  according  to  the  proximity  of  the  Bcrebber 
districts  ;  3.  The  Bukharic  or  black  tribe,  who  arc  the 
dcaccndania  of  the  negroes  who  have  been  brought  as 
soldiers  Intti  the  conotry,  and  who  are  most  nnmerons 
in  Meqninez  ;  and,  4.  the  Andalusie,  the  reputed  de- 
scendants of  the  Arab  conquerors  of  Spain,  who  form  a 
large  class  in  the  towns  of  the  north  of  Barbary,  and  arc 
seldom  seen  to  the  south  of  the  river  Asa  Moor.  The 
two  former  classes  distinguish  themehea  bf  theouae 
of  the  tribes  firom  which  tiiey  have  spnin|pt  and  keep  up 
a  close  aOiance  with  their  kindred  fianitiea  in  the  cou  ntry  ; 
butthc  two  latter  rli:  [laniinationb  are  et-'irc  in  •.bomsclvcs, 
as  two  (iislinct  coiiunuiiiUcs.  The  Moors  are  an  indolent 
and  taciturn  race,  jealous,  deceitful,  and  cruel,  losing 
even  the  natural  affections  io  their  extreme  selfishness, 
and  altogether  degraded  by  the  influence  of  their  ab- 
snrd  religion,  their  gross  ignorance,  and  their  wretched 
ffovemment.  The  reader  is  referred  to  the  Article 
Barbaht  for  an  account  of  the  manners  and  customs  of 
the  inhabitants.  See  Cbenier's  Fretmt  State  of  Mo- 
roeeo.  htmpnen's  TuwtP  Morocco  ;  Jackson's  .tfcreun; 
^  $Ae£mpkrt  qf  lifyrott»  t  Akrrativt  ^  Adamit  e  ^otfor, 
wiril  afifwrMx  by  Mr.  Dbpuis ;  All  Be7*s  TVnvcb ; 
J[.eatingc's  TVavrhin  Europ::  a^d  J/ricu.    [q  ^ 

MOROCCO,  a  city  of  West  iiarbary,  nod  the  metro- 


polis of  the  empire  of  Morocco,  ia  situated  in  the  midst 
of  a  beantifitl  vallef i  formed  br  a  chain  of  mountains  en 
the  north,  and  those  of  the  Alias  en  the  south  and  east. 

The  co'.tntry  v.'hirh  immrdiatclv  ^urronnds  it  is  a  fertile 
pluui,  ilivti'Mtictl  by  clumps  c f  sluubs  uijd  palm  trees, 
and  wateied  by  numerous  i'.rcrinis  litch  descend  from 
the  Atlas  mountains.  About  five  miles  from  the  city 
towards  the  south,  are  seen  the  emperor's  gardens, 
and  large  inelosed  oliro  plantMiona,  which  greatly 
increase  the  beauty  of  the  surrounding  scenery.  The 
city  was  founded  in  A.  D.  1052,  by  an  Arab  chief  named 
Jusuf  Teshfin,  and  is  said  to  have  cncreased  so  rapidly, 
that,  in  the  time  of  his  grandson,  it  contained  a  million 
of  Inhabitants.  Leo  Africanus  speaks  of  it  as  one  of  the 
largest  eldes  in  the  world ;  bnt  the  extent  of  ground 
which  it  covered,  (which  is  ascertained  by  the  ancient 
walls  which  still  exist,  and  which  are  only  7  or  8  miles 
in  circuit,)  contradicts  the  probability  of  its  having  ever 
contained  so  great  a  population.  At  present  it^  inha- 
l^fents  do  not  exceed  30,ooo  j  and  many  of  its  most 
nagiuiseat  boildtics  are  la  a  stale  of  ruin  and  dcci^. 
The  walls  are  extremely  dilc1c»  and  are  bulH  of  a  eement 
of  lime  and  sandy  esrth,  called  by  the  Moors  tabbia, 
which  is  put  into  cases,  and  beaten  together  with  square 
rammers.  These  walls  arc  flanked  by  square  towers, 
and  surrounded  by  a  wide  and  deep  ditch.  There  are' 
numerous  entrances,  consisting  of  Isrge  double  portionst 
built  of  tabbia  in  the  gothic  style» the  gates  of  which  are 
regularly  shut  every  night  at  certain  hours.  The  streets 
art  very  rjarrow,  dirty,  and  irregular;  and  the  best 
houses  are  built  in  the  midst  of  the  gardens  behind  high 
walla  of  the  rudest  ooostruction,  as  evei-y  proprietor  is 
ainioas  to  ooBceal  hb  wealth  from  the  eye  of  the  pub* 
lie.  Most  of  them,  also,  are  eenstructed  like  forts  fbv 
defence,  arsd  ripproached  by  3.  narrow  lane,  cspable  of 
adrnuiiiig  only  a  single  horscraaii  at  a  time.  There  are 
many  icmplcs  or  mosques  in  the  city,  but  few  of  them 
remarkable  for  magnificence.  One  of  them,  which  has 
a  cistcrt)  under  it  for  coUecdng  water  in  the  rainy  sea- 
son, has  its  central  space  supported  by  pillars  of  marble, 
and  has  a  lofty  square  tower,  with  a  winding  terrace 
reaching  to  the  top,  from  which  Cape  Cantin,  distant 
about  1 20  miles,  is  distinctly  visible.  Another  tower  is 
remarkable  from  the  circumstance  of  its  having  three 
golden  balls  on  its  top,  weighing  together,  it  is  ssid, 
10  quintals,  or  1305  lbs.  avoirdopou,  which  several 
kings,  when  in  want  of  money,  have  in  vain  attrTrprcd 
to  take  down.  The  imperial  palace,  which  faccb  raoudt 
Atlas,  is  built  of  hewn  stone,  ornamented  with  marble. 
The  architecture  of  the  principal  gates  is  Gothic,  em- 
bellished with  various  ornaments  In  the  Arabesque 
style.  The  walls  of  some  of  the  raoma  are  of  fiUagrea 
work,  and  others  of  glazed  tiles,  which  are  fixed  in  the 
walls  with  miKli  mt,  and  which  have  a  cooling  effect. 
There  arc  ihrte  gardens  attached  to  the  palace,  abound- 
ing in  the  richest  fruits  and  most  fragrant  flowers.  In 
these  gardens  are  irregular  square  buildings  called 
pavillions,  with  pyrsmidal  roofs,  covered  with  ghuted 
tiles  of  various  colours,  lighted  by  four  loi^  doors,  and 
painted  end  gilt  in  the  Arabesque  style.  In  these  pa- 
viHio: u  t!  t  emperor  takes  coffee  or  tea,  and  transacts 
business  with  the  officers  of  bis  court.  Tbey  seldom 
contain  any  other  furniture  than  a  couple  of  softs,  some 
china  and  tea  eqoipage»  a  cloek»a  water-pott  a  few  arms 
hung  round  the  wsllt,  and  carpets  to  kneel  upon  in 
prayers.  Near  the  palace  is  the  place  of  audience,  an 
extensive  quadrangle,  walied  round,  but  open  above,  iu 
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wbicb  the  emperor  gives  audience  ta  iiis  subjects,  and 
•dminister&  justice.  The  Kasscria,  a  ()lacc  ol  trade,  is 
tnobtong  building,  BurnHuided  with  »in«U  tbopsi  filled 
with  tilks,  clottis,  and  other  valaable  article*.  These 
shops,  liki;  ihose  ol  oUieriwwns  in  Moroi  co,  arc  nothing; 
XUOJ'c  Oiuh  upciiiitgs  in  the  walls  about  a  yard  from  the 
gruund,  and  ju!>t  of  sufficient  height  to  admit  a  man  to 
ait  within  them  croas«lts^ged,  with  the  goods  and  drav- 
en  so  arranged  round  him»  that  he  can  aerre  his  cuato> 
mcrs,  who  stand  iu  the  strcc,  without  needing  to  move 
from  his  scat.  At  the  cxtrotniiy  ol  ilie  city,  towards 
tlic  Alias.  nu/iiiiUiiis  and  near  to  the  imperial  palace,  is 
tbc  district  occupied  by  the  Jews,  which  forms  a  sepa- 
rate ^OWA  of  itself,  with  an  eleaide  appointed  by  the 
the  emperoTt  to  give  them  pntcGtioD)  and  the  gates  of 
which  are  shut  and  opened  at  certain  hours ;  out  not 
mm  li  aliove  2000  Jews  now  reside  in  the  place,  as  most 
of  (iicm  prefer  a  dwelling  in  the  adjacent  mounuini, 
where  they  are  free  from  oppression  and  insult.  In  this 
quarter  stands  the  Spaiush  convent,  which  used  to  be 
occupied  hf  a  few  fnars,  but  is  now  deserted.  There  w 
an  ancient  snhterrancous  aqueduct  built  of  brick,  twenty 
feet  below  the  surface,  which  goes  rovmd  tlic  town,  and 
from  u  liicli  [lipes  of  brick  work  branch  off  at  every  hun- 
fired  yards,  to  convey  tbe  water  into  tlie  houses.  But 
this  aqueduct  is  much  neglected,  and  the  city  is  aup* 
plied  with  water  by  wooden  pipes  from  numerous  wells 
in  the  adjoining  olive  plantations.  The  wealthier  in* 
habitants  procure  water  from  the  livcr  Tciibift,  ulnc  b 
flows  at  a  short  distance  from  the  city,  and  the  water  o( 
which  is  accounted  very  salubrious,  and  particularly 
medicinal  io  esses  of  iodigestioo.  Muiy  of  the  sircels 
are  filled  with  the  ruins  of  old  houses,  and  io  the  Jew's 
quarter,  the  heaps  of  dunfj  arc  as  high  as  the  houses. 
The  house  s  arc  aUo  gre.uly  inftbied  with  vertrnn,  jiai  - 
ticularly  vviih  bugs,  which,  in  the  summer  scaHon,  liie- 
rally  cover  the  walls.  The  air  around  the  ctiy  is  gene* 
nil/  calm, and  the  climate  health^iaa  the  neighbouring 
weunteiosofAtlast  which  are  alwafs covered  with  snow, 
serve  at  once  to  cool  the  surrounding  atmosphere,  and 
to  furnish  a  shelter  from  tlic  scorching  winds  of  the 
desert.    W.  Long.  7'.  North  Lat.  30"  57^  (?.) 

MORPETH,  is  (he  name  of  a  market  and  borough 
town  of  Englandi  in  tbe  countj  of  Northumberland. 
The  town  is  situated  among  woodf  undtiiating  hillei 
on  the  great  north  road  from  Edinburgh  to  London, 
on  the  banks  of  the  river  Weiisbeck,  which  is  crossed 
by  a  stone-briilj^e.  It  consists  prim  i[ially  of  one  long 
Street,  wiiich  is  ipactous,  and  contains  many  well-built 
and  DC  at  houses.  The  principal  buihlings  are  the  pa* 
xisb  church»  which  is  built  on  kirk  Uilli  a  quarter  ofn 
tnlle  from  the  town  {  a  handsome  town*hoase,  built  hj 
tbe  Earl  of  Carlisle  in  17U,  from  a  design  of  Van- 
burgh  ;  the  county  gaol,  which  stands  near  the  bridge, 
and  is  well  built  and  well  managed.  The  charitable 
•stablishmeou  are  a  free  school,  founded  by  Edward 
VI.  end  an  hospital  for  old  persons.  The  principal 
piece  of  Jtntiquity  here  is  the  castle,  which  stumls  on  an 
eminence  above  Ihc  town.  A  part  of  the  gateway, 
tower,  and  fn<giiients  of  the  outward  wall,  only  remain. 
On  the  north  side  of  tbe  cattle  is  a  round  mound  of 
earth,  which  was  probably  a  malvoisin  in  some  block- 
ade. A  fragmeot  of  the  door^waj  of  the  New  Minster 
Abbey  of  white  Monks  still  remains.  Morpeth  sends 
tw  o  members  to  parliament,  and  the  right  of  election  is 
vested  in  about  300  burgesses.  Tbe  population  of  Mor- 
]petb|  in  iSllj  WM 


Inhabited  houses      .       .*     .       .       .  464 

Number  of  families         ....  BSS 

Ditto  employed  in  trade  ....  $39 

Total  population   S24« 

Sao  th«  iVMvMftq^  A^iAimf  mnd  mOet,  vol.  sU.  p.  182. 


MORRIS  (RoBunT).  The  Ufa  of  an  iodivadaal  who, 
for  a  long  period,  held  a  prominent  station  In  aociety,  and 

rendered  important  services  to  this  country,  destrvei 
patticular  novice  in  a  work  of  this  nature.  The  write; 
regrets  (hat  the  short  time  allowed  Mm  to  ftunlsb  it, 
will  render  the  account  brief. 

Robert  Morris  was  liie  son  of  a  fespectable  merchant 
of  Liiverpool,  Englajidt  who  had  for  some  years  been  es* 
tennvely  concerned  In  tbe  American  trade ;  and  while  a 
boy,  was  brought  by  his  father  to  this  cour.try,  in  which 
it  appears  he  intended  to  settle.  During  the  time  that 
the  subject  of  this  sketch  was  pursuing  his  educatieo  ia 
PbiiadcJphia,  he  unfortunatelf  lest  his  father*  in  comc* 
queoce  of  a  wound  received  from  the  wad  of  a  ^n,  wbieh 

was  discharged  as  a  compliment  by  the  cap*  'mi  nf  a  ship 
consigned  to  him,  ihjt  luid  just  airivcd  at  Oxlord,  ibc 
place  of  his  residence,  on  the  eastern  shot  c  of  the  Ciicii- 
cake  Bay  i  and  was  thus  left  an  orphan  at  ibe  age  «i 
fteen  years.  In  conformity  to  the  intentions  of  hta  pa* 
reoti  he  was  bred  to  commerce,  and  aerved  a  regular 
apprenlicesbtp  in  the  counting-house  of  tbe  late  Mr. 
Charles  \\"illiiig,  at  that  liiTic  one  of  the  first  nierclia:us 
ol  PhiiuUcipIiij.  A  year  or  two  after  the  expiration  w 
the  icrm  fur  which  he  had  engaged  himself,  he  entered 
into  partnciahip  with  Mr.  Thomas  Willing.  This  con* 
nection,  which  was  formed  in  l7S4,continiied  for  the  long 
period  of  thirty-nine  year*,  not  having  been  dissoh-ed 
until  1793.  Previously  to  the  commencement  of  the 
American  war,  it  wjs,  without  doubt,  more  csicrjsircly 
crig.i|:rcd  in  commerce,  than  any  other  house  in  Phila* 
dclpliia. 

Of  the  events  of  his  youth  we  knoy  little.  The  fact 
just  mentioned  proves,  that  although  early  deprived  of 
the  benefit  of  parental  counsel,  he  acted  with  fidelity, 
and  gained  the  good  will  of  a  discerning  master.  The 
following  anecdote  will  show  his  early  activity  in  busi- 
ness, and  anaieljr  to  promote  the  inleresls  of  his  friend. 
During  the  absence  of  Mr.  Willing  at  his  country  place 
near  Frankford,  a  vessel  arrived  at  Philadelphia,  either 
consigned  to  hiui,  or  that  brought  letters,  giving  intcUi- 
genc(  of  the  sudden  rise  in  tlic  jiricc  of  flour  at  the  port 
she  left.  Mr.  Morris  instantly  engaged  all  that  be  cooid 
contract  for,  on  account  of  Mr.  Willing,  whe^  on  hia  re* 
turn  to  tbe  city  next  day»  had  to  defend  his  young  fiieod 
from  the  complaints  of  some  merchants,  that  he  had 
raised  (he  price  of  flour.  An  appeal,  however,  from 
Mr.  Willing  to  their  own  probable  line  of  conduct,  in 
case  of  their  having  first  received  the  newsi  »ilcncrd 
their  complsiots. 

Few  men  in  the  American  eoleaies  were  more  aBve 
to  the  gradual  encroachment  of  tbc  Britiali  i:r- crnment 
upon  the  liberties  of  ihc  people,  and  none  n>orc  ready  la 
remonstrate  against  them,  than  Mr.  Mo;ri>j.  His  aigoa- 
ture  on  the  part  of  his  mercantile-house  firm  to  the  nee* 
importation  agreement,  as  repected  England,  which  was 
entered  into  by  the  mercbsDta  of  Philadelphia  in  (be 
year  1765,  while  it  evinced  the  consistency  of  lus  prin- 
ciples ami  conduct,  at  the  same  time  w«s  expressive  of 
a  willingness  to  unite  with  them  in  showing  their  deter* 
miutioQ  to  prefer  t  Mcciltee  of  piiviu  intcrvkt  lo  (be 
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contintiMce  of  tn  intercourse,  which  would  add  to  the  re- 
venue of  the  goTernment  that  oppressed  thetn.  The  ex- 
tensive mcicn;  t;lc  concerns  with  Ktipjaiul  rf  Mr  Mor- 
ris's house, and  ihe  iurye  imporlalioiisijl  her  masiuijc lures 
and  colonial  produce  by  it,  must  have  mciUe  Uils  saci  ifice 
considerable.  His  uniform  conduct  on  the  subject  of  the 
relative  connexion  between  England  and  the  Colonies, 
his  high  standing  in  socielyt  sn<^  general  intelligence, 
naturally  pointed  him  out  as  a  fit  rcprescntaiive  of  Penn- 
sylvania  in  the  national  councils,  assembled  on  the  ap- 
proach of  the  political  siarm  ;  and  l>e  was  accordingly 
appointed  by  the  Icjjistaiure  of  Pennsylvania,  in  Novem- 
ber 1775,  one  of  the  delegates  to  the  second  congreis 
that  met  at  Phftadctpbhi.  A  few  weeks  after  he  had 
taken  his  seat,  he  was  arfded  to  tlie  secret  commiuec  ' T 
that  body,  wliich  had  been  formed  by  a  re.solvx  ol  lUc 
preceding  congress  (1775,)  and  vvhosu  duly  il  was  "  to 
contract  for  the  importation  of  arms,  ammunition,  sui- 
pbur,  and  ashpetre,  and  to  export  produce  on  the  public 
account  to  pay  for  the  same."  He  was  also  appointed  a 
member  of  the  committee  for  fitting  out  a  naval  arma- 
ment, and  si)ccially  connnissioned  to  negoiiaic  hills  of 
exchange  for  congress  ;  to  borrow  money  for  the  marine 
committee,  and  to  manage  the  fiscal  concerns  of  congress 
upon  other  oecaalona.  Independently  of  his  entbuuaatic 
seal  in  the  cause  of  bis  country,  his  capacity  for  bosinessi 
end  knowledge  of  the  subjects  commitied  to  him,  or  Ins 
talents  for  managing  pecuniary  conccins,  he  was  par- 
liciilaily  fitted  for  such  seivices;  as  the  conimtrcial 
credit  he  had  established  among  his  fellow  citizens  pro- 
bably stood  higher  than  that  of  any  other  man  in  the 
community,  and  this  he  did  not  hesitate  to  avail  him- 
Bcirof,  whenever  the  public  necessities  required  such  an 
cvi'.lciice  of  his  patriotism.  These  occasions  were  neither 
few  lior  IriQing.  One  of  the  few  remstiiiing  prominent 
Hkcn  of  the  revolution,  and  who  filled  an  important  and 
most  confidential  siatioo  in  the  department  of  war,  bears 
testimony  that  Mr.  Morris  frequently  obtained  pecuniary 
{tnd  other  supplies,  which  were  most  pressingly  required 
for  the  service,  on  his  own  responsibility,  and  apparently 
upon  his  own  account,  when,  from  the  known  state  ol  the 
public  treasury,  they  could  not  have  been  procured 
for  the  government.  AniMiE  other  facts  in  point  may 
ba  lueotioned,  the  prompt  mm  fortimate  supply  of  cash 
wblcb  be  was  enabled  to  furnish  the  commander  in  chief, 

vhile  he  lay  on  the  Delaware  with  the  army,  opposite  to 
Trenton,  (l)cccmber,  1776,)  ond  which  he  had  wriiien 
fur,  as  essentially  necessary  to  enable  him  to  obtain  such 
intelligence  of  the  movement  and  position  of  the  enemy, 
at  would  authorize  him  to  act  offensively.  The  requisite 
sum  was  obtained  from  a  member  of  the  society  of 
r'riettds,  upon  the  written  obligation  of  Mr.  Morris;  and 
this  timely  compliance  with  ilie  demand,  enabled  gene- 
ral Washington  to  make  the  attack,  and  gain  the  signal 
victory  at  Trenton  over  the  savage  Hessians ;  a  victory 
wliich,  exclusively  of  the  benefits  derived  from  its  dimi. 
nishing  the  numerical  Ibrce  of  the  enemy  by  nearly  one 
thousand,  was  signally  important  in  its  influence,  by  en- 
couraging the  patriots,  by  checking  the  hopes  of  ihc 
enemies  of  our  cause,  and  by  destroying  the  impression 
vbicb  the  reputed  prowess  of  the  conquered  foe,  sad  the 
experience  of  their  ferocity  over  the  unprotected  and  de- 
ft ncelcss,  had  made  upon  the  people.  Upon  another 
occasioni  he  became  responsible  for  a  quantity  of  lead, 
wMeta  hail  Iweo  most  urgently  required  for  the  army, 


and  which  most  providentially  arrived  at  the  time  when 
greatly  wanted.    At  a  more  advanced  stage  of  the 

war,  when  pressing  distress  in  the  army  had  driven  con- 
press  and  the  commander  in  chief  almost  to  desperation, 
and  a  part  of  the  troops  to  niuiiny,  he  supplied  the  army 
with  four  or  five  thousand  barrets  of  flour,  upon  liis  own 
private  credit ;  and,  on  a  promise  to  that  effect,  per- 
suaded a  member  to  withdraw  an  intended  motion  to 
sanction  a  procedure  which,  although  common  in  Europe, 
would  have  had  a  very  injurious  effect  upon  the  cause 
of  the  country  :  this  was  no  less  than  to  authorize  gene- 
ral ^Vashington  to  seize  all  the  provision  that  could  be 
found  wititin  a  circle  of  twenty  miles  of  bis  camp.* 
While  financier,  his  notes  oonstitated,  fei*  large  transac- 
ti'jr;':;.  part  of  the  rirculiting  medium,  ^lany  other 
iia  ilar  instances  occurred  of  this  patriotic  interposition 
of  liU  own  personal  responsibility  for  supplies,  whicb 
could  not  otherwise  have  been  obtained. 

In  the  first  year  in  which  be  served  as  a  representative 
in  congress,  he  signed  the  memorable  parchnaem  ecu* 
taining  the  declaration  that  for  ever  separated  us  from 
England,  and  thus  pledged  himself  to  join  heart  and  hand 
with  the  destinies  of  his  country,  while  some  of  his  col- 
leagues, who  possessed  less  firmness,  drew  back  and 
relited  firom  the  contest.  He  was  thrice  successively 
elected  to  congress,  in  t1T6,  '77,  snd  f8. 

The  exertion  of  his  talents  in  the  public  councils,  the 
iibe  of  his  credit  in  procuring  supplies  at  home,  of  his 
personal  labour  as  special  agent,  or  congressional  coni- 
miiiee-man,  end  of  those  in  his  pay,  in  procuring  others 
from  abroad,  were  not  the  only  means  employed  by 
him  in  aiding  the  cause  in  which  he  hsd  embarked. 
The  free  and  public  expression  of  his  sentiments  upon 
all  occasions,  in  the  almost  daily  and  nightly  meeungs 
of  the  zealous  i  in  the  interchange  of  friendly  intercourse 
with  hia  fellow  citixens,  and  the  confident  looe  of  ulti- 
mate success  which  be  supported,  served  to  rouse  the 
desponding,  to  fix  the  wavering,  and  eonfirm  the  brave. 
Besides,  the  extensive  commercial  and  private  corre- 
spondence which  he  maintained  with  England,  faniislied 
him  with  early  intelligence  (if  at!  the  public  measures 
resolved  on  by  the  British  government,  the  debates  in 
parliament,  and  ulth  much  private  information  of  im- 
portance to  this  coamry.  These  letters  he  read  to  a  few 
select  mercantile  friends,  who  regularly  met  in  the  in- 
surance room  at  ihe  Merchants'  Coffee  house,  and 
through  them  the  intelligence  they  contained  was  dif- 
fused  among  the  citizens,  and  thus  kep\  uli\e  the  spirit 
of  opposition,  made  them  acqusinted  with  the  gradual 
prof^ess  of  hostile  movements,  and  convinced  them  how 
little  was  to  be  expected  from  the  government  in  respect 
to  the  allc\  iation  of  the  oppression  and  hard&liips  against 
wliicli  the  Colonics  had  for  a  long  liny,  most  humbly, 
earncsllyi  and  eloquently  remonstrated.  This  piaciicc, 
which  began  previously  to  (he  suspension  of  the  inter- 
course between  the  two  countries,  he  continued  during 
the  wsr :  and  through  the  route  of  the  continent,  espe- 
cially France  and  Holland,  he  received  for  a  time  the 
despatches  which  had  furntcriy  come  direct  from  Eng. 
land. 

The  increasing  and  clamorous  wants  of  the  army,  par- 
ticularly for  provtatona,  and  the  aiamrfng  letter  written 

by  the  commander  in  chief  to  congress  on  the  subject, 
on  being  communicated  to  Mr.  Morris,induced  liim  to  pro- 
pose  to  niae  an  immediate  fond  to  pnrebase  luppliea,  by 


*  Oebetei  on  the  reaetrd  ef  the  charter  tf  the  Bank  of  Hwlh  Aowitee,  p.  47.  PUbdelpUa,  17M. 
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the  ibfiDftUon  of  a  paper-money  bank ;  and  to  establish 
cooEdence  in  it  with  the  pnUiC}  he  alio  propoced  a  sub- 
scriptMMt  among  the  dtis«n«  in  the  fi>nn  of  bonds,  oblig> 

in^^  ihcrn  lo  pay,  ii  it  vhoulc!  become  necessary,  in  y^old 
and  Oliver,  xho  ikiiioumsk  ^itincxcU  lo  their  name:>,  lo  fulfil 
the  engagements  uf  the  bank.  Mr.  Morris  headed  the 
Itat  with  a  aubacriptiun  of  10^000^;  others  IdUowedi  to 
the  anonnt  of  aoo,000t  The  directors  were  •mborisod 
to  borrow  moiicy  on  the  ctcrfit  of  the  bank*  and  to  grant 
special  nuics,  bearing  interest  at  xix  per  cent.  The 
credit  ilitis  j;iven  to  the  bank  efTccted  the  object  iutcnded, 
and  the  inMilUtion  was  continued  until  the  Bank  of 
North  AnaericaWeot  into  operation,  in  the  succeediof 
year.*  It  vat  probably  on  this  occaaioiH  that  lie  pur> 
chaaed  the  fbtir  or  five  thouaaiid  barrele  of  fiovr  above 
mentioned,  on  his  own  i  rc  for  the  armff  before  the 
Kinds  could  be  collected  to  pay  for  ii.t 

If  the  grand,  and  as  regarded  the  fate  of  the  union,  the 
decisive  measure  of  the  attaclt.  oo  Corowaliist  did  imH 
originate  with  Mr.  Morriit  as  the  facts  coramoDicated 
to  the  writer  induce  him  to  believe ;  there  can  be  no 
doubt  of  his  warmly  approving  it,  that  he  first  proposed 
it  lo  the  commander  in  chief,  and  ])iovidcd  tlic  funds  lo 
enable  general  Washington  to  move  titc  nrmy.  At  that 
time,  the  American  army  lay  at  New-Wiiuhor,  waiting 
for  the  French  fleet  and  troepa  from  the  West  lodieS)  to 
co-operate  whb  them  in  an  intended  attack  on  New* 
York;  but  count  Dc  Gras  iC,  the  I'rti  1  admiral,  changed 
the  destination  of  his  squadron,  aiid  WLiit  into  the  Chesa- 
peake. The  serious  nature  of  the  proposed  operation 
io  the  south)  aod  hi»  total  inabililyi  from  the  want  of 
fonda)  to  move  the  army,  induced  general  Washington 
to  hesitate  in  giving  his  assent  to  the  proposition )  but 
the  promise  of  Mr.  Morris  to  supply  the  necessary 
means,  overcame  his  scruples,  and  the  lirst  iniclligcncc 
congress  bad  of  the  movement,  was  the  march  of  the 
troopifOn  the  third  of  September,  through  Philadelphia. 
It  was  notfJiowever, until  tboarnjr  had  passed  the  city  is 
nulesfthathewasrelievedfromhisanviety  respecting  liit 
promise  to  general  Washington  of  a  competent  pecuniary 
supply.  His  object,  for  lliis  end,  was  the  loan  of  (he 
French  military  chest,  and  the  pioposiiiun  was  made  to 
the  French  minister  Luaerne,  who  refused  in  the  most 
potitive  manner  to  assent.  His  persuasive  talents  sue* 
ceeded  with  count  Rocbambeao»  and  at  Chester,  whither 
Mr.  Morris  repaired,  it  waa  obtained.  It  is  probable 
iiua  I uc  j.'jy  naturally  felt  on  meeting  at  that  place  an 
cxpi  ess  from  the  marquis  Fayette,  announcing  the  arrival 
of  count  De  QraaaeintbeCheaspeake,  with  an  assurance 
from  Mr.  Morris  that  oar  amjr  could  not  move  without 
funds,  oontribttted  to  the  obtntnng  this  fortunate  loan. 

In  the  year  1781,  Mr.  Morris  was  appointed  by  con- 
gress "  superinienflanl  of  iinai.cc,"  an  olTice  liicn  lor  the 
first  time  established.  ThisappoiiUm^  iu  was  unanimous. 
Indeedf  it  is  highly  probable,  that  no  other  roan  in  the 
country  would  have  been  competent  to  the  task  of  manag- 
ing such  great  concerns  as  it  involved,  or  possessed}  lika 
I)  i  inse!  r,  t  he  happy  expedient  of  raising  supplies,  or  desenr- 
cdly  tiijoycd  more,  if  equal  public  confidence  among  his 
fellow  citizens,  for  punctuality  in  the  fulfilment  of  his  en- 
gagenwnts.  As  the  establishment  of  the  oflke  of  fiiiancet 


and  the  appointment  of  Mr.  Morris  to  fill  it,  formed  ati 
epoch  in  the  history  of  tbe  United  Statesi  and  io  the  lib 
of  that  officer,  it  roeri.s  p a riicolar  notice. 

It  is  well  knawn  that  the  want  of  a  sufTicicnt  quantity 
ot  tlu-  precious  metaU  in  the  country,  for  a  circulating 
medium,  and  the  absolute  necessity  of  some  substitute  10 
carry  on  the  wsfi  induced  coogresSi  from  time  to  linct 
to  issue  psper  bills  of  credit  to  sn  immense  amoam. 
For  a  time,  the  enihusiasllc  2c:i!  STirl  public  spirit  of  the 
people  induced  them  to  receive  tlicse  bills  as  cfjual  .o 
^old  iitid  silver;  hut,  as  they  wcie  not  ccrivcr'.iSlc  iriti 
solid  cas>h  at  will,  and  no  fund  was  provided  for  their  re- 
demption, depreciation  naturally  followed,  as  a  necessary 
muK,  aod  with  it  public  credit.  In  the  beginaing  ef 
the  year  1781,  the  treasury  was  more  than  two  minfoos 
and  a  half  in  arrears,  and  the  greater  part  of  the  deb: 
was  uf  sucli  a  nature,  that  the  payment  could  not  be 
avoided,  nor  even  delayed  :  and  therefore  Dr.  Franklin, 
then  our  minister  in  France,  was  under  the  ncceeaity  of 
ordering  back  from  Amsterdam  monies  which  had  been 
sent  thither  for  the  purpose  of  being  shipped  to  America. 
If  he  had  not  taken  this  step,  the  bills  of  exchange  drawn 
by  order  of  ton^rt&s  must  have  been  protested,"  and  a 
vital  stub  thereby  given  to  the  credit  ot  the  govemmcirt 
in  Europe.  At  home,  the  greatest  public  as  well  W 
private  distresa  existed ^  "public  credit  had  goi.e  to 
wreck,  and  the  enemy  built  titeir  most  sanguine  hopes  of 
o\rr:itTiing  us  tipon  this  circumstance  :*'|  and  "the 
UcLiUiy  was  so  inucb  in  arrears  to  the  seivants  in  the 
public  olFices,  tliat  many  of  them  could  not,  without  pay- 
ment, perform  their  duties,  but  roust  have  gone  to  gaol 
for  debts  they  had  contracted  to  enable  them  to  live." 
To  so  low  an  ebb  was  the  public  treasury  reduced,  thst 
some  of  the  members  of  the  board  of  war  dec  Id  red  to 
Mr.  Morris,  they  liad  not  the  means  of  sending  an  ex- 
press to  the  army.§  The  pressing  distress  for  provision 
among  the  troops  at  the  lime^  has  already  been  mentloiicd. 
The  paper  biUs  of  credit  were  aunk  ao  low  in  valu^  as 
to  require  a  bunheoeoroe  mass  of  them  to  pay  for  sn 
article  of  clothing.  But  the  face  of  tilings  was  bt.ou 
changed.  One  of  the  fu  sl  good  eftccis  pcrctivtd,  was 
llie  afifircciatiW]  of  the  paper  money  ;  "  this  was  raised 
from  the  low  state  of  six  for  one,  to  that  of  two  for  one, 
and  it  would  have  been  brought  nearly,  if  not  entirely  to 
par*  had  not  iomo  measures  intervened,  which,  though 
well  meant,  were  not  judicious."  The  plan  he  adopted 
was,  "  to  make  all  bis  negotiations  by  selling  hills  of 
exchange  fur  paper  money,  and  afterwards  paying  it  at 
a  smaller  rate  of  depreciatioo  than  that  by  whicb  it  was 
received ;  and  at  each  saccesaivo  operation  the  mie  was 
lowered,  by  accepting  it  oo  the  same  terms  for  new  bills 

of  exchange,  at  w  hich  it  h:>d  been  previously  paid.  I' 
was  never  ajiplied  to  ihc  purchase  of  specific  suppljts, 
because  it  had  been  checked  in  the  progress  towards 
par,  and  therefore,  if  it  bad  been  paid  out  in  any  quantity 
from  the  treasury, thoee  who  received  it  would  hovc  suf- 
fered b^  the  oonaequent  depreciation." 

A  mmnte's  reflection  wMI  show  the  arduous  nature  of 
the  duties  lie  undertook  to  discharge. 

in  old  organized  governments,  where  a  regular  rou- 
tine of  a  departoMnt  has  been  long  established,  aiid  the 


*  or  ninety  .sis  (ubscribeie  who  gave  their  bonds,  six  only  sre  alive.  vU.  Charles  Thoispson,  Kichard  Peters,  Thomas  I.eiper,  Vi*m. 
Hal^  John  Donaldson,  and  John  Mcaso.  PortbeorigiiiBlliaiwaiidBCOouat«f  the  bank,  see  the  Pssaaylvania  Packet fwitw^intt. 

•f  Debaics  on  the  Dank  of  North  America,  p.  47. 
t  Mr.  Morrift's  Debates  on  the  Bank,  p.  49. 

\  Debate  on  the  renewal  of  the  charter  (^f  the  Unok  of  North  America,  p.  47. 

I  Thto  weld  appeals  to  have  been  coined  during  the  levolutMiv  and  osfd  as  the  oppoiite  of  dt/rsrirt>ai  • 
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detiuls,  at  it  were,  brought  to  t>errcction,  by  gradual  im- 
prOTcment,  derived  from  the  experience  end  teleitta  of 

succe&sivc  officers,  little  difficult]^  is  experienced  by  the 
new  incumbent  in  continuing  the  customary  train  of  ope- 
ration^. Simple  liiiiicsty,  auentionlo  duty,  and  a  carrful 
progress  ia  the  path  previously  pointed  out,  are  all  (he 
requisites  ;  but  the  itaie  of  public  ilTaire,  end  especially 
in  ibe  fiical  department  of  tbe  United  Statea  at  the  time 
alluded  to,  furnished  none  of  these  helps.  Every  thing 
was  in  tlie  greatest  cc  ri;-;i'  ri ;  and  a  new  system  of  ac- 
Gouiiis  was  not  only  icqiHi  td  lu  he  devistMl,  but  the  means 
of  auppiyiiijj  the  luiinerous  and  prcssintj  wants  of  the 
public  aerv  icc  to  be  discovered,  and  those  wants  attended 
to.  The  task  wouhl  have  appalled  any  commoDman; 
but  the  oaiaral  talents  of  Mr.  Morris,  together  with  his 
cicperience  and  habits  of  despaieh,  derived  from  his  ex- 
tensive commercial  concerns  for  a  lonj;  scries  of  years, 
and  an  uncommon  rcaLinc^s,  great  a&siiduity  and  me- 
thod in  business,  with  dtcision  of  character,  enabled 
htm  to  surmount  all  the  difficulties  that  Uj  In  his  way. 
An  inspection  of  tbe  official  statement  of  his  aeeoimta,  will 
at  once  show  the  serious  nature  of  the  multifarious  duties 
attached  to  the  o(T\cc,  and  the  pressure  of  his  cngage- 
mesith  ;  '  lit  an  opportunity  of  so  doing,  even  if  wished 
for,  can  be  had  by  few.  Some  idea  may  be  formed  of 
them,  when  it  is  known,  that  he  was  required  <*  to  ex- 
•Oiineinto  the  state  of  the  public  debts,  expenditures,  and 
revenue ;  to  digest  and  report  plana  wr  improving  and 
regwl  tiiii  the  finances ;  and  for  establishing  order  and 
econuniy  in  the  espcndilure  of  public  money."  To  him 
was  likewise  committed  the  disposition,  management, 
and  disbursement  of  all  the  loans  received  from  the  go- 
vemment  of  France,  and  various  private  persons  in  that 
eauntrf  and  Holland  {  the  sums  of  money  received  from 
the  dHTerent  states;  and  of  the  public  funds  for  every 
possible  bourcc  of  expense  for  the  support  of  govern- 
ment, civil,  military,  and  naval ;  the  procuring  supplies 
of  every  description  for  the  army  and  navy  ;  the  entire 
miiagenent  and  direction  of  the  public  ships  of  war } 
the  payment  of  all  fcrefpn  debts ;  and  the  correspondence 
with  our  ministers  at  Kuropean  courts,  on  subjects  of 
finance.  In  short,  the  whole  burthen  of  the  money  ope- 
rations of  government  was  laid  tipon  him.  No  man  ever 
bad  more  numerotis  concerns  committed  to  his  cltarge, 
•IhI  few  to  a  greater  amount ;  and  never  did  any  one 
snore  fuibfully  discharge  tlie  various  complicated  trusts 
with  greater  despatch,  economy,  or  credit,  than  the  snb« 
)ccl  of  this  sketch.  The  details  of  his  nianaj^cmtnt  of 
ihe  oflice  of  finance,  may  be  seen  in  the  volume  wiiich  he 
published  intheycar  1785.*  It  is  wtll  worth  inspcctini^ 
hy  every  American.  The  prcfacc,t  in  particular,  should 
bo  raad  ttteolively,  aa  he  wHI  from  It  form  toote  Idea  of 
tlM  atate  of  public  affairs,  as  to  money,  at  the  time ;  of  the 
.  difficulties  attending  the  revolutionary  struggle  on  that 
account)  and  the  mctnt  bf  which  cur  independence  wai 


secured,  or  greatly  promoted,  and  lor  the  enjoyment  of 
which  he  ought  never  to  cease  to  be  tlumkful. 

The  establishment  of  the  Bank  of  North  America 
forms  a  prominent  item  In  the  administration  of  Mr. 
Morris.  The  knowledge  which  be  had  acquired  of  the 
principles  of  banking,  and  of  the  advantages  resulting 
to  a  commercial  community  from  a  well  regulated  bank 
of  discount  and  deposit]  in  enabling  merchanta  to  amid- 
patc  tlieir  funds  in  caeea  of  exigency,  or  of  oecaiknt 
ofTering  well  grounded  schrmr-^  rf  sjjcculation.f  render- 
ed a  hint  on  the  subject  of  tiic  miporiance  of  a  bai>k  to 
the  government,  enough  ;  and  he  accordingly  adopted  i'. 
with  warmth.  Such  an  institution  had  been  previously  sug- 
gestedi  and  aa  already  said,  an  attempt  at  one,  although 
with  pipar-noney,  but  baclied  by  the  bonds  of  roapon* 
alble  men,  bad  been  made  the  preceding  year.  The 
greater  facilities  which  one  with  a  specie  capital  pro? 
mised,  in  enabling  the  government  to  anticipate  its  re- 
venue, and  to  increase  the  quantity  of  circulating  me- 
dium, and  promote  trade,  were  forcibly  impressed  on 
his  mind,  and  induced  Mm  to  propose  it  to  Congreia. 
In  May,  17S1,  he  presented  his  plan,  which  was  approv- 
ed of  by  that  body.  Subscriptions  were  opened  shortly 
after;  but,  in  the  following  November,  when  tbe  direc' 
tors  were  elected,  *'  not  two  hundred  out  of  a  thousand 
had  been  subscribed,  and  it  wita  sone  time  after  the  bu- 
ainesa  of  the  bank  was  fairly  commaneod/'  bofocv  tbe 
avm  received  vpon  all  the  eobscrlpdona  amotinted  to 

870,000."  Mr.  Mnrris,  no  dou'i*.  brcr,mc  5:-n5ibtr-  i'-,at 
such  a  capital  would  ^o  but  a  litiic  way  lit  aiUiiig  tiiiVi  in 
his  financial  operations  for  government,  and  at  the  same 
time  accommodate  the  tradiug  part  of  the  community. 
He  therefore  subscribed  BtSO^OOO  of  the  SSOO^OOO, 
(which  remained  of  the  money  received  from  France,) 
to  the  stock  of  the  bank,  on  the  public  account :  S450,000 
had  been  brought  from  r>ance,  and  lodgrd  in  the  bank, 
and  he  had  determined,  from  the  moment  of  its  arri- 
val, to  subscribe,  on  behalf  of  the  United  Statest  for 
those  shares  that  remained  vacant  $  but  auchwaatiie 
smonnt  of  the  pitMie  expenditures,  that  noiwffhstatidhig 
thf-  i!tmost  care  and  caution  to  keep  this  Tnnt  cy,  nearly 
one  l;alF  of  the  sum  was  exhausted  bciorc  ilie  nisinution 
t  1  !  organized. "§  It  was  principally  on  this  fund 
that  the  operations  of  the  institution  were  commenced | 
and  before  the  last  day  of  March,  the  pubUc  obtained  a 
loan  of  g900,000,  being  the  total  amotmt  of  their  then 
capital.  This  loan  waa  shortly  alter  increased  to 
g400,000.||  Considerable  facilities  were  also  obtainctl 
by  discounting  the  notes  of  individuals,  and  thereby  an- 
ticipating the  receipts  of  public  money;  besides  which, 
the  persons  who  had  contracted  for  furnishing  ratkma  to 
the  army,  were  also  aWed  lny  dtseounta  upon  the  poblle 
credit.  And  in  addition  to  all  this,  the  credit  anrl  roTifl- 
dence  which  were  revived  by  means  of  this  msutuiion, 
fbrmcd  the  hasia  of  the  ajpaieni  through  which  tbe  anti* 


•  A  statement  of  tbe  aeeou 1 1 m  n f  ■in--  r t, 1 1 c 1 1   ■  :< te»  rf ^ 
aseaeiagPebniaiy,  178t,  eaciine  Novetnber,  I7»4. 

ttteoBMBBesthusi 

"  To  the  Inhabitants  r,f  the  Umtetl  Statet. 

r«Li.ow.riTiir.»«, 

That  every  »ervant  should  render  an  accoont  of  his  stewardship,  is  the  evident  dictate  of  common  aense.   Where  the  trust  is  ta« 

EorUnt,  tbe  necessity  it  inereitwed ;  aticl  where  it  is  con6denti«l,  the  duty  b  enhanced.  The  master  should  kaow  What  the  asivaat 
•a  done    To  the  citizens  of  the  l/nited  Stales,  therefore,  the  following  are  most  humbly  submitted.** 

*  Mr.  Mori  is  stated,  in  his  speach  on  tbe  renewul  of  the  charter  of  tlie  Bank  of  North  America,  that  before  the  AmeriL..ii  a  L^r,  he 
had  la:d  the  fmindaiion  of  a  baak,  and  eatabliabed  a  credit  in  Europe  for  tbe  purpoie.  Vnm  the  execnttoa  of  the  desten,  he  was 
prevented  only  l>y  the  revolotiOni'*   PnbstlH,  p.  ST. 

%  Debates  on  Bank,  p.  4i. 

I  The  sea  total  brouiihtlnio  die  pahle1rsaaBty,ftiini  the  sevtni  States^  not  ameoatfaKtej 
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ciptations  made  n  ithtn  the  bounds  of  the.  United  States 
had,  in  July,  1783,  exceeded  2830,000.  IT  the  sums  due, 
(iadirectljr)  tat  notes  (rf'todiriduftlt  ditcountedi  be  takeo 
into  CMnlacration,  the  total  will  exceed  one  million !  It 

may  then  not  only  be  asserted,  bin  rlrmnn -trrrrd,  that 
williout  the  establishmerit  of  the  national  bank,  ihc  busi- 
ness  of  the  depMtmeiit  of  filMoiC*  conM  not  hM  1n«d 
performed." 

Besides  this  forest  benefit  totbepablic  cause,  derived 
from  the  bank ;  the  state  of  Pennsylfiinia,  and  ciXj  of  Pbi« 
ladelphia,  by  loans  obtained  from  it,  were  greatif  accom« 
moiliited.  It  enabled  the  first  to  provide  for  the  protec- 
tion oi  the  frontiers,  then  sorely  assailed*  and  to  relieve 
the  officers  of  the  Pennsylvania  line  liroin  thdrfistress, 
OGcailoned  by  the  failure  of  the  internal  iwnuct  which 
liad  beet)  mortgaged  for  payment  of  interest  of  certifi- 
cates granted  them  for  military  services.  Jt  eniMed 
the  merchants  to  clcorthe  hay,  and  even  river  iJclauaie, 
of  the  ho>itilc  cruisers  (which  ilcsirnycd  ihe  little  com- 
merce that  was  left,  and  harassed  our  internal  trade,) 
bjr  fitting  out*  among  other  armed  vessels,  the  ship 
**  Hjrder  Ally,"  which,  under  the  eommand  of  the  late 
gallant  Barney,  in  four  days  after  she  sailed,  brought 
into  port  the  slonp  of  war  General  Monk,  which  (he  Bri- 
tish, with  accurate  knowledge  of  all  public  movements, 
had  fitted  out  at  New  York,  with  the  particular  object 
of  capturing  her.*  By  its  loans,  the  citfanthoritiea  re- 
lieved the  pressing  want*  of  the  capital,  which  suffered 
in  a  variety  of  ways  from  the  exhausted  state  of  its  Funds, 
the  necessary  consequence  of  the  war.  But  the  support 
of  puljlic  credit,  the  ilcfencc  of  the  state  and  havhour,  and 
relief  of  the  city  funds,  were  not  the  only  results  from 
tMs  happy  ftmndal  expecSeot  of  Mr.  Morris  t  for  by  ha 
accommodations  to  the  citizens,  it  promoted  internal  im- 
provements, gave  a  spring  to  trade,  and  greatly  increas- 
ed the  circulating  medium  by  the  circulation  of  its  notes, 
which,  being  convertible  at  will  into  p^nld  or  silver,  were 
universally  received  equal  thereto,  and  commanded  the 
moat  unbounded  confidence.  Hundreds  availed  them- 
teHes  of  the  security  affbvded  by  the  vaults  of  the  bank 
to  depo-^it  thv\r  rish,  which,  from  the  impossibility  of 
investing  it,  liaJ  iunp  been  hid  from  the  light;  and  the 
constant  current  of  deposits  in  the  cd  u-c  of  trade,  autho- 
rised the  directors  to  increase  their  business,  and  the 
•noant  of  tMr  ieeoeS|to  •  most  unprecedented  extent 
The  cOMieqtieiMe  of  this  was  a  speedy  and  most  percep- 
tible change  In  the  state  of  afTsirs,  both  public  and  pri- 
vate. 

In  the  same  year,  an  additional  mark  of  confidence  re- 
posed in  the  talents  and  integrity  of  Mr.  Morris,  waa 
•vineed  bf  the  Icgialature  of  Pennsylvaiua,  bj  their  ap- 
pofartment  of  inm  as  their  agent  to  purchase  the  suppltei 

demanded  of  the  state  for  the  public  servi  e.  By  the 
nature  of  the  organixation  of  tlic  general  government, 


the  annual  tteccssities  of  the  public  funds,  provisions 
and  other  supplies  were  apportioned  among  the  a«veral 
states,  and  large  demands  were  made  upon  Pnukqrlvataa 
in  1791.   Mr.  Moitis  was  appointed  to  fiimlah  them, 

and  :i  pTviiruhr  resolve  of  Congress  permitted  him  ro 
undcrtLike  the  trust.  The  supplies  were  furnished  i  i 
antici|.ation,  before  tlic  n:i  i  cy  was  obtained  from  thf 
State  treasury,  and  while  he  thus  enabled  the  state 
promptly  to  comply  with  the  demands  of  Congress,  he 
shows,  by  his  account  of  the  transaction,  that  the  plan  ef 
his  operations  was  more  economical  than  any  other, 
which,  under  lie  stn'c  t  i"  i:  at  the  time,  could  hare 
been  adopted.  Those  ooly  who  are  old  enough  to  re- 
collect the  state  of  patties  tn  the  time  in  Pennsylvmdsi 
or  have  made  theimelves  acquainted  with  thenircan 
duly  appreciate  the  extent  of  the  compliment  paid  to 
Mr.  Monis  by  his  appointment  upon  the  occasion  merr- 
tioned.  Political  feuds,  arisinii;  in  part  from  a  differ- 
ejice  of  opinion  on  the  subject  of  tiie  conslitutiun  of  Pcr.f>- 
sylvania  of  1 776,  prevailed  to  a  great  extent,  and  the 
<HH)duct  of  the  ruling  party,  who  were  oppoaed  to  any 
change  in  that  feeble  instrument,  was,  on  many  occa- 
sions, marked  by  want  of  both  intelligence  and  liberality 
of  scnlinicnt.  Mr.  Morris  was  considered  the  head  cf 
what  they  chose  to  term  the  aristociatic  party,  that  is, 
that  portion  of  men  of  wealth,  great  public  considera- 
tion^ superior  cdacation,  and  liberal  ideas,  who  ardeotiy 
wbbed  a  mora  energetic  form  of  state  government  ttrnn 
could  exist  under  a  single  Iccjislatiire,  nnd  numerous 
executive  council;  and  could  the  legislature  have  dis- 
pensed witli  his  services,  or  had  there  been  any  man 
among  the  party  in  power,  capable  of  fulfilling  the  trust, 
It  is  nrobabie  that  h«  wtnild  not  have  been  appototed  to 
it.  That  man,  however,  M  not  exist.  The  manner  in 
which  Mr.  Morris  aseentcd  It,  showed  how  well  be 
merited  the  confidence  of  the  legislatttre,  and  also  a 
skilfulitess  of  management,  which  none  but  hima^f  cotUd 
have  effected.t 

In  the  year  1786,  Mr.  Morris  aerved  aa  a  iwpre«eMn> 
tive  of  Philadelphia,  In  the  state  le^ishtttrc.  AKrays 
ready  to  lend  the  aid,  cither  of  his  talents,  time,  or  purse, 
when  retjuircd  by  the  cause  of  his  country,  or  state;  he 
consented  to  the  wishes  of  his  fellow-citizens  in  stand- 
ing as  a  candidate,  for  the  express  purpose  of  esertiar 
his  influence  in  favour  of  the  renewal  of  the  chaortcrm 
the  Jtanh  of  North  America,  which  had  been  taken  away 
from  that  insrttatlon  by  the  precedhtg  assembly.  The 
ostensible  reasons  for  this  unjust  measure  were  ill- 
grounded  fears  of  the  evil  effects  of  the  bank  on  societyr 
(and  especially  the  agricultural  interest,)  its  faieowyu- 
btlitr  with  the  safety  and  welfiire  of  the  state  j  an  impro- 
bable posalbHtey  of  nndne  influence  fiwn  it  on  tiie  le^- 
lature  itself;  with  other  arguments  of  equal  weight  and 
trutli.   Rut  the  real  cause  must  be  ascribed  to  tlic  con- 


•  The  following  st.'jtenncnt  of  the  comparative  force  «>f  tlic  two  vessels,  Hnd  merit  of  the  raptttrc  of  ihc  Monk,  was  publtibed  ia  a 
newipapcr  of  the  ilay. 

1.  TIr-  Gt.-nrr:il  Monk  carried  18  nine  pounderat  ilic  Hydcr  .^Uy  carried  unly  4  ntnesand  12  six  p«iunder«. 

2.  TheGnienil  Monk  curried  130  men:  the  Ilyder  .\)ly  "nly  1^0  men. 

3.  The  tif-nrrril  Monk  wa»  completely  fitted  for  »ca,  ami  wm officered  and  maiin'-d  with  u  crew  rep^iilarly  trained,  and  pt  i  fect  Iv  n  t- 
ciplincil,  hy  \ong  cxpenerice,  in  the  Itritish  navy,  T'lu  Kyder  Ally  \\  as  a  leftLT  in;»r([iu-  a  f<'u  ila\s  brtrrc  Ihc  tmtilL'.  Most  of  h.cr 
offii^i  rs  were  yomip  men.  Hurcuptain  broii^t  up  In  a  counlin(f-hriusr.  und  tu  camc  a  irs-officer,  ai  many  of  oiir  furtners,  tewycrs, 
ami  doctors  became  f^eneral.'i,  from  ncce^iity  ami  patrioi  iim.     I'lic  crew  wa^  jiickcd  up  the  week  bstMe  In  tftO  SlnetB  Sf  W%0^ 

delpilia  ;  many  of  them  were  landsmen,  awl  most  of  (htm  liad  i>ever  been  in  siclioii  betort- . 

4.  'ftic  Geiicr.d  Monk  lost  53  tncii  in  killed  Olid  wound--d  ;  the  Hydcr  Ally  lost  only  11 

Add  tn  these  circtim'^iancL's.  iliai  tlic  victory,  iimler  all  Oiu'^c  ilisparities,  was  obtained  in  25  minutely  and  it  will  appear  to  be  one  of 
the  moat  honourable  exjdoit.sto  tlic  tl.i^  of  the  I'nttLd  stiacs.  that  ocoiined  during  the  VSr, 
I  See  the  Statemsat  of  bis  Finance  Accounts,  before  referred  to. 
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Una«DC«  of  lb*  ipwlt  of  Uie  tame  party  wtticb  tod  'bMn 

CO  TiolcDtly  opposed  to  Mr.  Morrib,  and  the  society  with 
«hich  hetssociated  during  the  whole  of  the  Atnciican 
war.  The  debates  on  the  otcasion,  winch  cxtilcd  great 
interest  among  all  classes  o(  »ociety,  were  accurately 
tekcn  down,  and  publishe4  in  a  pamphlet.*  Mr.  Mortit 
replied  to  all  the  arguments  of  hitoppoBmlt  milk  a  fbtcs 
of  reaaonini;  that  would  have  prodneeil  convktion  in  the 
minds  of  any  men,  not  prtvioubly  dcierniintd  tc»  ilciiroy 
the  bank,  if  possible,  at  all  hazurUs.  The  queslioni  how- 
. avert  ^7  *  majurity  of  13,  (28  1«  41.)  Ths 

ittcCMMding  legitialure  restored  the  charter. 

The  nest  pubKc  aervice  rendered  bf  Mr.  Morris  to 
his  country,  w»s  as  a  member  of  <hc  convention  that 
formed  the  federal  constitution  in  1787.  He  hud,  as  a 
part  ot  his  colleagues,  Benjttmin  Franklin,  George  Cly- 
mcTf  and  Jatues  Wilson,  with  whom  be  assisted  in  the 
COnneiU  tliat  led  to  the  memorable  and  decisive  mca- 
Mirea  of  the  year  1776 ;  and  now  with  them  again  united 
in  forming  the  bond  of  union,  which  was  to  lay  tlie  Ibnn- 
dation  forllie  foiure  and  permanent  pio;«perii.y  of  their 
country.  Tne  want  of  an  cfhcicni  tedeiiil  government 
in  cotiducilii^  till--  war,  had  been  severely  felt  by  ali  those 
an  the  bead  of  affairsi  cither  in  a  civil  or  military  capa- 
city,  and  most  particularly  by  Mr.  Morri%  while  a  laem- 

bcr  of  CoIl^5re^s,  and  afti  i  wn  i  v  hen  tl;c  fiij  jiicial  con- 
cerns of  the  Union  vvci  c  cxlIusuuIv  comniiutd  to  him  ; 
and  the  necehsiiy  of  it,  "  one,  kIiIcIi  u<jui[l  draw  lorlli 
and  direct  the  corobincd  clToris  ol  tiuticd  Antei  ica,"  was 
atveilg;l]r  urged  by  him,  in  the  conclusion  of  his  masterly 
prcCace  to  ^  "  Staiemeot  of  hia  Fiivuice  Accouwa," 
already  referred  ta 

The  confidence  of  his  fellow-citizens  was  again  shown, 
in  bis  election  as  one  of  the  representatives  from  Phila- 
Mpbia,  in  the  first  Congress  that  sat  at  New^York  atier 
4h»  tttificatioo  of  the  federal  compact  bf  the  number  of 
■tatearcqiured thereby,  to  establiab  It  aathe  grand  boaU 
•ftbe  law  of  the  land. 

Itaddanota  little  to  the  meritof  Mr.  Morrisiu  be  able  to 
say,  that  noiwitlistanUin^;  his  numerous  enRaj^ements  as  a 
public  or  private  character,  their  magnitude,  and  often  per- 
plexing  nature,  he  was  enabled  to  fulfil  all  the  private  du- 
des which  hii  hicbataDding  in  aociety  necessarily  impoe* 
ed  upon  Idn.  Hit  Iwuae  waa  the  Mat  of  elegant,  but  ono»> 
tentatious  ho<>pitaItty,  and  his  domestic  affait<i  were  tna- 
jy^ed  with  the  same  admirable  or^ci- which  had  so  long, 
•  •0  proverbially  distinguished  his  counting-house, tind  the 
•Seei  of  the  secret  committee  of  Coogresef  and  thai  of 
ISnmce.  Thia  happy  wnon  of  we]l*oonducted  oAclal 
acf!  rlomrstic  concerns,  was  owing,  in  the  first  casr,  to 
hib  uwi»  superior  talents  li>r  despatch,  and  mciiiotl  in  husi- 
&ess,  and,  in  the  last,  to  the  ijualifu  u'. ions  ol  liis  excel- 
lent partner*  the  siaier  of  the  esteemed  biahop  of  Penn- 
^IvM^  Dr.  White.  An  introduction  to  Mr.  Morris, 
was  a  matter  of  course,  with  all  the  sinnRers  in  good 
society,  who  for  half  a  century  viMted  Philadelphia, 
either  on  commercial,  public,  or  pri\  F.'e  I'usincss,  snd  it 
is  not  saying  too  much  to  assert,  that  during  a  certain 
periodi  it  greatly  depended  upon  bim  to  do  the  honours 
of  the  city  t  sod  certainly  oo  one  was  more  qualified  or 
more  winiofr  to  rapport  them*  Although  active  in  the 
arijni  .i:ion  of  wealth  as  a  nit  rciiant,  no  oiic  iinjic  free!y 
parted  with  his  gains,  for  public  or  private  purposes  ot  a 
IBoritorioue  naturej  whether  these  were  to  support  the 


credit  of  the  govemmentt  to  promote  objects  of  huma- 
nity, local  improvement,  the  welfare  of  meritorious  in- 
dividuals in  society,  or  a  faithful  oommercial  servant. 
The  instances  in  which  he  shone  on  all  these  occasions 
were  numerous.  Some  in  reference  to  the  three  former 
particulars  have  been  UMMlDned,  nnd  more  of  his  disia« 
torested  generosity  in  respect  lo  the  last  could  bo  gi  ve  n , 
were  the  present  oommraieation  btended  to  be  ai^y 
thing  more  than  a  hasty  sketch.  The  prime  of  liis  lile 
was  engaged  in  discharging  the  most  important  civil 
trusts  to  bis  country,  that  could  possibly  fall  to  the  lot 
of  any  man ;  and  miUioos  passed  through  his  hands  as  a 
public  olBcert  without  the  sroaUest  breath  of  Insinuatiofk 
against  his  correctness,  or  of  ncf^ligence, amidst  the  "de- 
faulters of  unaccounted  thousands," or  the  losses  sustain- 
ed by  the  reprehensible  carelcssncsii  of  national  Hgents. 

From  tho  toregoing  short  statement,  we  may  have 
some  idea  of  the  nature  and  magnitude  ot  the  scrvicos 
rendered  by  Mr.  Morris  to  the  United  States.  It  may 
lie  truly  sud,  that  tbw  men  acted  a  more  conspicuoas  or 
useful  part;  and  when  we  recollect  that  it  was  by 
bis  exertions  and  ulents  that  the  United  Sutes  were  so 
often  relieved  from  their  difiiculties  at  limes  o(  great 
deptoasioQ  and  pecuniary  distress,  ao  estimato  may 
l»e  fiMPmed  of  the  weight  of  obligations  due  to  him 
from  the  people  of  the  present  day.  Jtistly,  there- 
fore, may  an  ele^jant  historian  of  the  Amerit  an  War  say, 
''  Certainly  the  Americans  owed,  and  siiii  mucii 
acknowledgment  to  the  financial  operations  of  Robert 
Morris, as  to  the  negotiations  of  Benjamin  Fnuddin*  or 
even  the  arms  of  George  Wasbington.t" 

After  the  close  of  the  American  wari  Mr.  Morris  was 
among  the  first  in  the  States  who  extensively  engaged 
in  Uie  East  India  aj^d  China  trade. ,  He  died  in  Phila- 
delphi*)  in  the  year  1806,  in  the  7Sd  year  of  hi*  i^. 


MORTALITY,  Bills  ov.    See  AwmTias. 

MORTAR.    See  Orokancb. 

MOSAIC,  commonly  designed  Painting  in  ATo»aic,is 
a  mode  of  representing  objects  by  the  union  of  poruoos 
of  stone  or  gtos^i  reduced  to  %n  even  aor&ce.  But  it 
is  always  a  copy ,mr  artists  in  Mosaic  nmmr  oompoeo. 

The  materials  are  few  and  simple)  consisting  merely 
of  tite  substance  witli  which  the  picture  is  tu  be  repre- 
sented, formed  into  cubes,  parallelopipeds,  or  other  poly- 
gonal figures,  as  required,  and  retained  by  one  end  in  a 
atrong  cement*  to  preserve  the  imioo  of  the  whole. 
Tbrir  cbloar,  sine,  and  siAstanee,  are  arbitrary  with 
the  artist,  according  to  the  subjects  End  future  position  : 
all,  however,  arc  of  the  most  durabh:  kind.  The  au- 
cienl  Mosaics  consisted  chiefly  of  marble  uiul  coloured 
glass  or  pastes  -,  tho  modem  are  composed  of  marble, 
glaae,  onnwel,  and  sometimes  of  the  harder  stonfs,  as 
agate,  cornelian,  lapis  laaoli,  and  even  jewela.  From 
the  variety  of  design,  and  diversity  of  shades,  the  worlts 
of  the  latter  evince  great  superiority  over  the  former, 
for  the  ancients  used  few  colours,  and  the  same  design 
was  frequently  repeated. 

In  general,  Moeaica  are  composed  of  cubes,  or  short 
pevallelopipeds,  that  is,  obiom^  pieces  of  from  two  inches 
of  a  side,  down  to  fraf^mcnts  of  the  smallest  surface,  as 
is  seen  in  a  portrait  of  Pope  Paul  V.  where  the  face 
alone  consists  of  I^OOjioooporUoas,  each  no  larger  than 


*  For  this  interesting  document,  we  arc  indebted  to 
«    tBetta'aMiat.  AjD.War,vol.iu.p.343. 
Vo&.  Xni.  Pakt  II. 


Mr.  MalbiEW  Catey.  m  writer  and  pabBahsi. 
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MOSAIC. 


e  ;;ialii  fif  a  inillc;.  'I'lic  Mosaic  of  ihc  cupola  of  St. 
I'cit  i  's  nt.  l{t)nu',  Dii  Uie  t>\\\'^y  li  lad,  is  Ibrmcd  of  unpi>- 
lished  coloured  stones,  of  from  half  an  inch  to  two 
ineheft  square  :  and  pavements  appear  in  pieces  still 
brger.  Of  tbh  last  descriptioDi  or  oC  what  may  be 
called  tari^e  Mosaic,  the  pieces  are  reduced  to  the  ne- 
cessary si/I'  t.y  rawing  and  grinding,  after  the  ordinary 
operations  uf  the  Upidary;  those  ol  glass,  which  is  in 
univcn>al  use,  arc  broke  down  from  rods,  drawn  out  of 
a  auiwbie  tbape ;  but  |;iasa  beiag  a  refractory  subuaneoi 
enamel  it  subetitated  for  it«    it  h  more  easily  manag> 

etl  in  reduction.  Tliecname!  vvlucli  i^i  used  for  smaller 
Jiicturis,  is  drawn  out  into  lonj;  t|nu(liaiigular  rods 
while  luscd.and  these;  arc  broke  acrosJi  wiih  a  lianinicr, 
or  divided  by  a  file  into  portions  longer  or  shorter  as 
required.  It  is  so  fuMblOithat  the  rods  ot  inconsider- 
able stsef  may  be  drawn  out  by  the  flame  of  a  caadlot 
whhoat  aMiatanee  of  the  blow'pipe.  In  viins  tbe  finer 
hard  stones,  they  also  arc  fa'ihionecl  into  the  proper 
form,  by  the  art  of  the  lapidary;  but  the  expense  of 
purchase,  and  the  labour  of  workmanship,  restrict  tbe 
fabrication  of  such  Mosaics*  Most  of  the  enamel  em- 
ployed tar  this  purpose  wae  formerly  prepared  in  Hbl* 
land  and  Venice,  in  small  roinui  cakes,  four  or  fire 
inches  in  diameter,  and  live,  six,  or  cij^lu  lines  thick, 
which  weic  scnL  to  ilic  cl-.icl  places  of  innnulaciurc  in 
Italy,  as  Milan*  Rome*  and  I'lorcncc.  Being  dexter- 
ously struck  wkh  a  hammer,  on  an  anvil  of  a  particular 
shape,  fragroems  more  regular  than  Iheee  of  other  sub- 
stances fly  off  in  tbe  fVaetore,  and  comtnonly  approach- 
ing an  oblong  form.  At  Rome,  where  it  is  now  carried 
on  extensively,  all  the  materials  are  compoucuicd. 

Such  artificial  substances  are  prepared  of  a  vast  va- 
4-iety  of  dilferent  sbadcs»  in  order  to  obtain  Uie  suitable 
l^radaiion  of  colour  in  tbe  picture.  Hence  the  present 

t^umber  of  tints  in  Mosaic  is  said  to  amount  to  no  leas 
than  15,000  or  I7,ii'  o,  piocccdins;;  liy  a  nicety  almost 
inconceivable.  Altjiu  SQ  years  a^o  ihcy  were  comput- 
ed at  4G00  ■  and  it  seems  evident  that  the  increase  ttaa 
been  great  and  gradual,  and  most  probably  an  object  of 
more  attcniioo  in  later  timeai  for  ancient  Mosaics,  on 
which  considerable  labour  has  been  bestowed,  appear 
ia  only  three  colours. 

The  numerous  fragments  from  eaich  species  of  sub- 
stance are  all  arranged  in  drawers,  boxes,  and  cases  re- 
gularly labelledf  from  which  they  are  withdrawn  by  the 
artist  for  his  work,  as  the  compositor  selects  types  for 
pnntinj^.  It  is  necessary  to  explain,  rhn-,  in  composing 
a  larrre  picture  in  Mosaic,  the  foundLiiiuii  or  back  of  the 
picture  consists  of  a  stone  called  jiipcnio.  Several  ob- 
long pieces,  together  equal  to  tbe  whole  surfucc,  are 
taken,  each  some  inches  thick,  whereby  wonderful 
strength  and  solidity  are  acquired,  and  hollowed  to  the 
depth  of  about  three  inches  and  a  balf^  leavinf^  a  border 
all  around,  with  which  the  work,  when  completed,  will 
be  level.  The  excavated  surface  is  intersected  by  trans- 
vane  grooves,  about  an  inch  and  a  half  deep,  and  some* 
what  wider  at  the  bottom  than  the  top,  in  order  to  retain 
a  qttantily  of  cement  or  masilc  whkh  fills  them,  the  line 
of  the  g;rnri\  cs  joinin  -  ir  an  Inclined  direction  frnm  carli 
side,  so  as  lu  form  au  aiij^Ic  in  the  middle.  Tiit  bijpa- 
ra'.c  pii  ces  are  then  nicily  adjusted  to)»elher,  by  stronjj 
iron  cramps  behind.  Or  let  it  be  supposed  that  a  large 
marble  slab  is  hollowed  to  the  de|Mfi  of  three  inches 
and  a  half,  leaving  a  projecting  and  prominent  border, 
the  fragments  are  imbedded  in  it,  lo  form  the  picture. 
This  bed  or  fmnie  ia  fradually  filled  with  a  atronp  and 


durable  kiud  of  cctnenl  or  masiic,  cn  uie  coinpostuoij 
of  wiiicli  we  siiuli  not  !ierc  enlarge,  both  from  the  gene- 
rat  attention  now  paid  to  substances  of  that  nature,  and 
because  diiferent  artists  compound  them  after  a  ditTer- 
ent  fashion.  As  the  imme  is  filled,  the  picture  is  deli' 
nested  on  the  cement,  the  same  way  as  painting  in  fres- 
co; and  the  H  af^nients  of  enamel  bciui^  selected  for  a 
small  poriiuti  ot  ii  at  a  time,  they  arc  successively  beat 
into  the  cement  with  a  small  tbt  wooden  raallet,  until 
the  top  of  the  whale  is  level,  or  nearly  so<  When  tbe 
artiat  observes  that  the  fragments  so  ammged  are  not 
suitable  to  his  taste  and  cxpecutions,  he  removes  titem, 
or  subbiituies  others,  which  is  easily  done  beC:}re  ihc 
cement  hardens,  btu  sn  ■;|,ii  ntiy  it  ia  a  more  difTicult 
operation.  Proper  cement  remains  in  a  state  to  receive 
fragmems  dnriog  fifinen  or  twenty  days,  by  obterving 
the  Be«niint]r  pemuuiaiis. 
The  fimndation  or  back  of  pictures  of  smaller  size, 

consists  of  hammered  iron  or  copper,  instead  of  stone, 
the  surface  of  which  is  interspersed  with  small  tut 
cramps  or  brackets,  like  reversed  staples,  for  th«  poi^ 
pose  of  retaioiog  the  cement.  They  are  merely  alipa 
of  metal,  bent  up  at  each  end,  and  soldered  by  tbe 
die  to  ''t  pl  ^'.c,  thus  producing  iiicquAlitics,  which  ope- 
rate in  the  same  niauner  as  the  grooves  of  the  former 
Mosaics.  The  foundation  of  pavements  is  of  tiie  mu^t 
solid  description,  consisting  of  strong  beds  of  maMMiry, 
rising  towards  the  attriaea  of  the  ground,  and  are  fitted 
to  receive  the  eement  and  materials  of  the  reprea«n- 
taiion. 

After  the  "hole  picture  is  composed,  its  surface  is 
ground  down  lu  a  perfect  plane,  in  a  manner  sinniilar  lo 
what  is  practised  in  grinding  mirrors,  and  •  pollsk  is 
given  to  it  with  pui^  and  oil.  During  the  pragreaa  of 
these  operations,  any  erevieoa  betrayed  at  the  jowts  ore 
filled  with  pounded  marble  or  enamel,  mixed  with  vnut, 
which  penetrates  5iy  jjassint^  a  hot  iron  over  iliein.  The 
kind  of  polish,  fiowcvcr,  is  regulated  by  ili:  position 
and  use  proposed  ior  the  Mosaic,  and  of  late  it  is  not  so 
high  as  lormerly. 

Although  we  have  said  that  cubes  OT  parallclopi^ieds 
are  emp'oyod,  the  figures  are  not  invariably  ai)>;ular, 
because  curves  are  sometimes  required  ;  and  fi-oni  the 
ductility  of  glass,  the  portions  forming  a  rose,  fur  ex- 
ample, are  curvilinear 

Large  compesitieos  in  Mosaic  are  tedious,  rcquirnijg 
several  yean  to  execute ;  and  the  grinding  and  polish* 
ing  of  ^he  surface  of  a  picture  sre  extremely  lalmriaub. 
But  it  is  not  necessary  thai  the  whole  p.iris  shouiU  Ue 
the  work  of  one  individual,  as  ct|ual  skill  liiroujrljom 
scarcely  ever  indispensable,  both  because  large  portMOS 
are  of  a  uniform  description,  and  because  some  maybe 
less  artificially  arranged  The  qualities  of  Mosiic  are 
various,  often  being  ruddy  designed,  and  coarsely  exe- 
cuted. Sometimes  so  little  attention  is  paid  to  the  ioti- 
mste  union  of  the  cubes,  that  the  cement  rises  between 
them  lOfiMnn  pait  of  the  surface,  and  in  general  h  can- 
not bear  narrow  inepection.  The  most  skilftil  artiau, 
however,  have  produced  works  «o  delicate  as  to  be  coHt- 
pared  to  the  finest  painiinjc. 

from  tliis  general  description,  ilie  substance  and 
structure  of  Mosaic  will  be  easily  understood.  It  may 
be  carried  to  an  unlimited  extent;  and  in  fact  spacious 
pavements,  the  incrustation  of  wallst  the  ornamenting 
of  cupolas,  and  lining  of  archea,  appear  in  it  in  various 
countries.  Italy,  always  the  seat  of  the  arts,  engrosses 
almost  the  whole  Mosaic  annvfacture  of  Earopw.  ta 
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Rome  tlicrc  is  a  lar^c  esLiblUhtnent  belonging  to  tbc 
Pope>  wbere  ibis  iiiod  of  painting  is  «md«cted  on  a 
grsat  Kkle.  Tlw  dilemit  matemU  at*  •mnged  in 
iNHBWont  apftitinMiti|fiMH«lik^  Uwf  m  reaMv«d  Imt 
the  artisto  M  hming  oesuiMi  tot  tbem.  B«ddM  tbu 
C!»iabUi>hnicnt|  ihere  are  many  artists  in  Rome  occupied 
in  smaller  works,  such  as  pictures,  full  length  hgurcs, 
whose  dimensions  do  not  exceed  two  or  three  incites  ; 
birdS)  insects*  and  batlwts  of  flowerai  wil  to  miiuature, 
of  caqnisite  cjiectttliHi.  The  IrkiMice  for  peneiial  or* 
lianients  and  lojra  are  innumerable,  and  they  arc  now 
common  in  Britain.  The  most  celebrated  modern  Mo- 
Kuic  picture  I13&  been  just  completed  at  Milan,  after 
Lxunardi  dc  Vinci's  painting  ot  ihs  last  supper,  pre- 
served in  a  suppressed  coiivcnt  of  that  city.  This  great 
work  19  eboot  S4  feet  in  leogibt  bf  1 8  in  bieadihi  inbed* 
dcd  on  1 3  ilabt  of  marble  obtained  from  the  L«fO  Ma^ 
giore.  It  is  ibc  production  of  Uaraclli,  an  artist  of  the 
Roman  schuul,  by  whom  eight  or  icamen  were  employ- 
ed on  it  daily  durin)^  eigbt  years;  and  it  cost  73UO/. 
Sterling.  Originally  consmiasioned  by  fiooepartet  bis 
espolston  is  said  to  hate  thrown  it  into  tke  haiuU  of 
the  artist,  from  whom  k  ««a  |niB«]iaaad  bf  tba«pNa«»t 
emperor  of  Austria. 

Mosaic  appears  to  j:;rcale5t  advantage  at  some  dls- 
laace  i  nor  can  it  be  compared  in  general  to  tlie  deli- 
cacft  smoothness,  and  uniformity  of  painting.  But  its 
an|wriorilf  ia  affirmed  to  cooaiat  in  greater  durafailityt 
and  mhlwg  the  ioQaaaeo  of  damp,  and  the  attack  of 
insects;  its  not  sufFcring  from  exposure  to  the  sun;  in 
prewrviiig  the  permanence  of  colour,  and  ruriuiring  no 
purticubr  liyliL  lor  embeilishmtnL  Yet  all  tliese  pro- 
perties arc  so  lar  counterbalanced  by  the  weight  of  the 
materials,  lediousness  and  oxpeeae  of  execution,  toge- 
ther with  other  obstacles,  as  will  prevent  Mowic  mlD 
competing,  in  mobt  countries,  with  p:iititing. 

.\Malo^'uis  10  Mosaic  is  the  fiietra  dura,  or  Florentine 
work,  ^vtntii  consists  of  the  union  of  irregular  portions 
of  hard  stones  containing  the  gradation  of  colours  in 
each,  inittcad  of  obuining  that  ftradation  bjr  the  union  of 
multipiied  fragmeoiB.  Somo  nne  epecimena  of  this  are 
preserved  at  l-'lorence«  aaoh  aa  a  «i«inbetia§  Cupid  i» 
pusint^  on  a  lion. 

'I'bc  art  of  working  in  Mosaic  ascends  to  high  anti- 
quity, and  prubabty  preceded  painting.  It  is  not  obvious, 
however,  as  some  have  asaerlcdi  that  it  was  known  to  the 
Jew*,  aUbottgb  that  nation  vaa  ecqaeinted  with  aimsular 
peseinanu  t  for  the  Korea  relatee,  that  when  tliA  Queen 
of  Shcba  vibitcd  Solunion,  she  was  received  in  a  hull 
where  she  mistook  ilic  [lavement  for  water,  and  bared  i>cr 
limbs;  on  which  Sulotnun  t>did,  il.c  door  is  solid:  it  is 
made  of  glass."  Likewise,  amidst  tlie  wonders  beheld 
Iqr  Jotm,  in  the  RevclfitloD,  was  «  a  aea  of  glaes  like  nolo 
crystal."  But  other  eastern  nations  were  acquainted  with 
Mosaic ;  for  in  the  palace  of  Ahasuerus  was  "  a  pave- 
ment of  red,  and  blue,  and  black  marble,"  Ett/ier,  chap, 
j.  V.  6.  Ciampini,  an  author  wlio  lias  bestowed  much 
investigation  on  this  subject,  ascribes  the  invatttioD  of 
Mosaic  to  Penia,  of  which  there  lioee  not  aoiNi  to 
aattsractory  evidence  |  and  it  niiet  ba  adaiiiiid  tkat  there 
U  considerable  uncertainly  ai  lotho  pMelaBCOOMlry  over 
wltiuii  Alia!>uerus  reigned. 

The  name  Motaicum,  iWutiacum,  or  A/iMrvvM,  was 
Jk»t  employed  only  towards  the  fMirteenih  ceMory  (  and 
the  word*  fiuvtmema  LitkMtmlat^tctWUy  ercfa,  or  Ketr* 
Ai/a,  were  used  to  denote  moaaics  properly  so  undt  r- 
atood  by  the  ancients.    Thua  it  is  afhrmed  that  the 


paintctl  floors  of  the  Greeks  g;avc  way  to  mosaic;  and 
Piiny  observes,  that  LUhottrata  acce/uuvere  jam  tub 
Sylta  fiarvuli*  certe  cruttU  extai  hodieque,  quod  in  FortU' 
nm  d«Mn  Fraatat*  fetit,  FvttadtMe  ex  hwn»  fiavi- 
mem*  in  enmera*  tntuter*  e  vitro,  Hb.  xxxvi.  cap.  *0, 64. 
Athenxus  speaks  of  the  rich  pavements  in  the  palace 
ot  Demetrius  I'lKilcreus,  lib.  xui.  ^  60;  and  Hicro,  king 
of  Syracuse,  is  siiid,  by  tiie  bame  author  to  have  had  an 
extraordinary  ship  constructed,  in  which  the  tesselaictl 
pavement*  of  the  cabina  >repreaenled  the  whole  fable 
of  the  Iliadt  lib.  r.  §  41.  Thus  the  art  wee  familiar  to 
other  nations  as  well  as  to  the  Romans,  from  whom  our 
acquaintance  >viih  it  is  derived.  Isidorus  af  erwards 
de»ig<i»  real  mosaic  very  distinctly,  by  iuhottrafa  par- 
vulU  mtaMt  me  testei/i»  Junctoa  in  verfo*  ce/erra—De  Ori- 
gin, lib.  zv.  cap.  8.  /'aviawMiMt  MMtfr  vaa  compoaed 
of  large  comparttnents  of  marUet  teetmm  merely  of  al- 
ternate squar  e  pief.es  ;  icsitelatum,  or  ifuadralorium,  from 
the  «ord  tr.iscra,  a  d.e  consliluled  real  mosaic,  ul  small 
cul>is  ol  ^lab^  (jr  tr.uiijle  ;  and  the  fiavimtnttitn  vfrmuu- 
laluiUt  consisting  of  the  same,  received  that  name  only 
from  ita  peculiar  figui-c.  Learned  forrignera  remark, 
that  it  ie  only  in  Britain  that  the  correct  desigmtion  of 
mosaic  is  preserved  in  tea»elated  fiavement.  The  art  of 
colouring  glass  proctiiked  m  the  age  of  Augustus,  greatly 
promoted  the  use  of  mosaic ;  it  became  so  common,  that 
at  icaBth»  Seneca,  reproaching  the  luxury  of  his  cotem- 
poTMies,  complaioai  that  tbeyaeened  unwiUin^  to  tread, 
onleea  upon  predoot  stonee.   Eo  MMarwm  ftervndmut 

Ut  niti  g''"'^'-!/^  -alrare  n'jHmu:i^  I".p. 

From  ilic  liuaians  it  bpread  into  livcjr  jircvjaccs,  and 
as  they  bad  the  sovertigtuy  of  Europe,  there  are  few 
countries  tvhere  relics  ot  Mosaic  are  not  now  discovered. 
Justinian  also  decorated  the  church  of  St.  Sophia,  to 
Coostantiaopic,  during  the  ^ixth  century,  with  worki 
of  the  same  kind,  which  are  partly  doublets  or  pteeea 
of  f>la3s  united  horizontally,  with  a  coloured  foil  inter- 
posed, as  may  be  iie«n  at  this  day.  Some  of  the  earliest 
popes  decorated  the  churches  of  Italy  with  Mosaic,  but 
the  art  dedioiog  there  from  the  fifth  or  aiuth  ceounry, 
is  believed  to  heve  been  almoat  lotaUy  toit,  until  Andrea 
TafTi  learned  it  from  a  Greek  artist  .Apollonius,  who  was 
employed  on  the  church  of  St.  Mark,  at  Venice,  in  the 
thirteenth  century.  This  is  to  be  viewed  as  the  source 
of  the  modern  >Ioi>aic,  which,  as  wc  have  observed,  baa 
attained  an  inhnitely  greater  perfection  in  some  ICipOGta 
than  that  of  th«  aBcienta,and  ha*  been  carried  U»  a  fpeat 
extent.  The  names  of  few  of  the  ancient  artiata  have 
com  1  iwn  to  us,  hut  among  others  those  of  Uioscorides, 
a  Samian,  and  Archimedes,  a  byracusan,  are  preserved. 
Many  of  the  moderns  are  celebrated,  from  Giotto  in  the 
fourteenth  c«iiury  down  to  Tucca  in  the  uxleenthj 
Mandhd,  CalaadrB}  Lafranci  in  the  aaveMeoMb  1  CriAo- 
fori,  Brughi,  Calendrelli,  Camuccii  and  many  anoM  in 
the  eighteenth  and  nineteeth- 

The  price  of  Mosaic  depends  on  the  quality  and  ex- 
tent of  the  work,  in  which  there  is  as  great  a  difference 
ae  in  any  painiinga.  Pictures  of  large  size  have  coat 
il(5000,  i^fiooOt  or  more.  Small  peraooal  omanaota  or 
loye  can  he  obidoed  br  a  hw  abillioge.  There  are 
masters  in  Mosaic  afi  well  as  in  painting. 

The  greater  Mosaic  works  of  the  ancients  probably 
were  devoted  to  their  halls  and  baths,  while  that  of  the 
moderns  is  employed  in  cburchea.  None  of  the  former 
are  found  entire,  or  with  the  rarest  eaeeptions,  but  por- 
tions are  frequently  disclosed  in  the  course  of  c  xr;  ra- 
tion, wbic(>  enable  us  to  judge  sufficiently  of  the  extent, 
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dMtgn  ttti  «xccutla«i  of  them.  Some  penoos  erre> 

licuitsly  suppose  that  the  coJmir  of  "stotics  ami  nnrLile  is 
p«ruiaiifiit,  tjiit  it  fades  in  lioih,  ;^ltno^l  without  excep- 
tion, oti  Iniiij  comiiiucd  exposure  in  the  ;iir, 

One  ot  (ti«  iiiiL'st  ancient  Mosaic  pavetnertti  extant, 
m%  discovered  at  a  village  near  Seville  in  Spain,  in  the 
fear  17*9*  el  tbe  dxpCk  ef  three  feet  end  «  betf  fnm 
the  ftirfacc,  from  e  brief  <le«cription  of  wMch  the  wt- 
tun-  ofoilicr^  majr  be  comprehended.  It  extends  above 
AO  tcct  III  length,  by  nearly  20  in  breadth,  and  contains 
a  rt- presentation  of  the  circus  games  in  •  parallelogram 
in  tbe  centre,  three  tide*  of  which  are  tamranded  by 
eircvler  oomtwrtmeirtit  eenteining  portraht  of  the  Mates, 
interspe:sed  with  the  fiijurcs  jf  animals,  Jiitt  so;tt-  tfii-:- 
ginary  subjects.  In  the  la^u  cuur^e  are  sucti  a  chariot 
ovcitiirnec!,  the  chaiKUeer  ihro\»n  out  of  his  >iCat,  horse- 
men diemounled,  fractious  steeds,  and  broken  harness. 
Tbe  cberioleer,  henng  been  injured  by  bis  fall,  is  sup- 
ported by  two  men  tekmging  to  a  different  faction  or 
pjrty,  as  may  be  ascertained  by  their  costume,  which,  in 
a!l  the  fif^ures,  is  well  rcprcstntcl  ;  the  lnuses  are  of  a 
deep  brown  colour ;  they  have  a  cut  tail  like  our  modem 
finhion,  and  are  appefettly  full  of  spirit.  Various  per- 
■ODi  intereated  in  the  pmee  eppeer  in  other  poriloae  of 
the  coone,  end  beyond  it ;  but  pert  of  the  whole  piTO- 
ment  has  been  destroyed,  by  the  waste  of  lime  and  the 
injtiry  of  the  workmen  by  whom  it  wrts  discovert-d.  A 
double  row  of  circular  compartments  bound  the  sides  of 
the  course,  some  of  which  arc  very  entire.  Each  is 
•bout  three  liaet  end  •  betf  la  diemeier,  omemeoted  by  ■ 
broad  circular  border  as  s  frame.  The  whole  plan  is 
Anished  by  an  exterior  border,  highly  embellished. 
Nine  of  these  compartments  are  occupied  by  b«st'<  of 
tbe  nine  muses,  arranged  after  the  manner  prescribed  by 
Heaiod,  and  in  the  order  of  tho  books  of  Herodotus,  but 
sUemBtely,soihBt  a  oompsrtmeiit  eantaining  a  mask,  or 
an  animsl,  or  some  other  subject,  h  always  interposed 
between  two.  The  name  of  each  muse  is  inscribed  in 
her  respective  compartment,  and  several  have  their  re> 
spective  attributes,  concerning  which  antitjuaries  have 
been  frequently  at  variancef  nor  la  it  probable  that  tbe 
aneieMB  themselves  absdmely  colneided  oa  the  sub^eet. 
Calliope  has  a  book,  Pulhynmia  a  tyre,  those  of  Erato 
and  Terpsichore  are  not  equally  obvious.  The  counte- 
nance of  the  muses  is  handsome,  deep  brown,  as  if  be- 
longing to  a  southern  climate,  with  regular  features,  and 
fine  large  animated  eyes.  All  have  darker  or  lighter 
tvbam  hair,  artificially  disposed  after  diflfercni  fashtonSi 
and  some  hsve  ornaments  on  the  head.  They  hare  for 
the  most  part  a  cinth  thrown  over  an  under  garmeotithe 
latter  a|)[)earing  in  Urania  tu  be  a  robe. 

The  other  compartments  arc  occupied  by  a  centaur, 
the  genius  of  tbe  circus  games ;  childreu  in  different* 
eoloared  tonics,  i^presentuig  the  seasons ;  aod  anhnals 
either  fini»hed  or  outlined.  Tbe  floor  also  between  the 
different  compartments  exhibits  various  birds,  fruits,  and 
flowers.  Great  divctsity  of  lolnur  is  seen  in  tliis  inosyic, 
without  that  delicate  and  rc(;nlar  degradation,  however, 
which  is  employed  by  the  modems;  but  we  are  com- 
pelled to  refer  the  reader  to  the  splendid  work  of  M. 
Laborde  on  the  JMbaetrt  «f  Ttane«,  for  farther  lllastra- 
tions  of  this  conlp<>^iIion.  Thi:  pavement  is  supposed 
to  have  belonged  to  the  hall  of  ibc  baths  of  a  palace  or 
city  of  that  Itame,  which  was  founded  308  years  before 
Christ,  and  that  it  waa  conatractcd  anterior  to  the  reign 
ef  Domitian* 

In  the  year  19M, «  floe  monic  p«v«Bietit»  of  toawr 


dimeiwienii  but  relaitee  to  Uie  same  sab|eet»  «M  4m' 

covered  at  Lyons,  which  M.  Artaud  ascribes  to  tbe 
tirsi  century  ot  the  Christian  era.  It  is  composed  of 
small  marble  cubes,  sometimes  iotenpersed  with  pastes 
of  different  colours  i  and  extends  fifteen  feet  and  a  faaif 
in  length,  by  nine  aod  a  half  m  breadth,  exctoaitW oCtt 
omnmonial  border.  The  whole  dotaile  of  Ito  yai 
of  the  circus  are  represented  herot  fiom  vMontt  e^ 
pears  that  no  less  than  eight  chariots  started  at  a  time, 
some  of  which  arc  broken,  and  the  horses  and  chariot- 
esre  have  fallen,  as  in  the  mosaic  of  Itaiica  ;  for  it  was  a 
point  of  addreae  ameng  the  aocionia  to  ovenhrow  their 
compctitore  in  the  couno.  Somo  of  their  botntn  nn 
w^i•t,  i^Tcy,  or  pale  bay;  their  figures  are  elegant  aod 
aiiiiTiate<l,  and  ilicy  exhibit  "  a  cut,  set  tail,  after  the 
English  fisnioii."  A  number  of  persons,  i;i  iticir  pecu- 
liar costume,  seem  to  have  a  share  in  the  games ;  aod  ia 
general  those  pieaiding  ere  elothed  in  blue,  which  M. 
Artaad  conjectures  to  hare  been  the  national  coloiw  of 
the  Gaols.  Prom  this  and  the  preceding  meoaic  of  bn* 
lica,  several  passages  of  the  classical  authors  are  iUos- 
traied,  which  have  hitherto  embarrassed  antiquaries. 
Artaud,  Dttrrf/itton  dPun  M$taigitf- 

Tbe  oruiiiary  stibjicis  aeem  to  bare  been  tbe  Circen- 
sian  games,  thestrfcal  seenes,  marine  doitlea*  ninM» 
and  nt-rcids,  nil  as  rcquirin);  a  Ur^c  space,  and  adapted 
to  the  situation.  Nothinp;  has  been  more  celebrated, 
on  ai>otlitr  scale,  than  three  pigeons  washing  them- 
selves, and  a  fourth  drinking  from  the  vessel,  composed 
of  marble  fragments,  not  exceeding  a  line  square,  aod 
adjusted  with  admirable  precision.  Many  of  thw  amdBtt 
mosaic  works,  we  have  seen,  were  devoted  Ml  tho  om* 
bc  iis  iMciit  of  halls  and  baths,  and  exhibited  lively  re- 
presentations ;  but  with  the  decay  of  the  Roman  enpiici 
they  were  employed  in  the  decoration  of  churches,  ani 
their  snhjecis  altered  to  those  of  a  grave  ohamctor.  On 
the  roof  of  the  baptistery  of  the  ^nrch  of  S>  John  at 
Ravenna,  the  baptism  of  Jesus  Christ  h  reprc-  cTTcd  in 
mosaic,  ascribed  to  the  filth  century.  The  tLicjnuuy  is 
performed  partly  by  sprinkKng,  and  partly  by  immersion. 
A  circular  compartment  in  the  centre  ia  occupied  by 
Gbriit  standing  upright  in  the  rhery  ami  John,  hiiliMng 
a  long  misshapen  cross  in  one  hand,  pours  water  from  a 
shell,  or  some  vessel,  on  his  head  with  the  other,  while 
a  dove  descends  alM:  Iil  fortner.  It  likewise  contains 
a  human  figure  inscribed  Jordann.  rising  out  of  the 
water,  which  is  probably  a  personification  of  the  sacred 
river.  This  compnrtmem  ia  environed  by  f«dl  length 
fffures  of  the  twelve  apoetlos,  and  tho  srholn  in  ««|w 
rounded  by  a  border,  eonslsting  of  pnlph^  nlinr%noi 

other  subjects. 

The  church  of  St.  Peter's  at  Rome,  cootaine  the  most 
extensive  collection  of  modem  oooeaice  eslanti  wlMllMr 
in  decorating  the  cnpohis,  tombs,  or  altare.  Tbevw  arc 
many  pictures  of  larpe  sizr.  after  the  paintings  of  Rs- 
phael,  Guido,  Carlo  Mar.uti,  Gucrcino,  und  other  i^rcai 
masters,  representing  tithcr  portions  of  scriptural  his- 
tory, the  miracles  of  later  saints,  or  event£  of  their  lives. 
I)  is  here  that)  the  works  of  distinguished  artistn  beAng 
nocnmulated,  we  are  enabled  to  judge  of  their  respe^ve 
ttlems.  Independent  of  these,  many  ancient  monalcs 
are  to  be  seen  in  other  ehvrehosi  and  in  tbe  vwfanm  m*' 
scums  of  that  city. 

With  respect  to  the  mosaics  which  have  been  disco* 
vered  at  different  times  in  Britain,  wMcb  was  oo  long 
•  noman  provlnoe,  snfBcient  information  irill  b«  fbond 
In  the  direftceAfte,  and  JMbrnMefiM  Fttrntla,  aiwibtr 
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\»ork  published  by  Uie  London  Society  nf  Aniiquariea, 
luul  the  works  of  Mr.  Lysons  ;  atid  lur  "'i  account  of 
mosaics  iii  );tiicrul,  the  treatises  oi  Ciam/iinl  and  Furietti 
nmy  be  comulted.  See  ftisoCadeira  TraveU  in  CamkUa 
md  lt»l^,  ToiJ.  p.  Sl7t  vol.  ii.|>.  aoSiand  the  Edinburgh 
FMotofthteai  JMumi,  vol,  ii.  p.  M8»  aod  vol.  ui.  p.  419. 
A  verj  splendid  work  on  monio*  is  now  pubiishing  Bf 
M.  Ariaud.  of  Lyons,  (e.) 

MOSAMUIQUE,  or  Mozambioo,  an  island  on  ibe 
east  coast  of  Atrica,  and  the  capital  of  the  PortugMM 
attUoRWUM  io  ttet  quMTMr.  Tliio  ialandi  whkli  itum 
bin  a  crMCentf  iritb  tin  ImUow  part  towards  tbo  aoa* 
mca  urrs  about  two  miles  and  a  half  in  length,  and  a 
tjuj.rL',r  ul  n  ijiilc  ill  breadth.  It  is  situuled  in  13°  IC/ 
S.  lyiiiudc,  and  41°  E.  longitude,  in  the  moutli  of  a  bay 
Qcariy  iitmc  tiuies  in  circuit,  whicit  furnishes  a  safe 
•ad  convenient  haven  for  «bi|l|»ie^^  On  the  north 
irankjF  ol  Ui«  iolmd  i»  m  strong  fort  of  an  octagonal 
turn,  fomisbed  with  six  bastions,  and  containing  80 
pieces  of  cannon,  l  i  sl  l  ^  a  lar^^e  howitzer,  capable  of 
casting  stones  of  luu  lbs.  weight.  The  situation  is  well 
<^oaen,  and  niore  than  thirty  of  the  guns  bear  upon  the 
cMrauce  into  the  harbour,  lo  IMSt  ii  roaiited  a  nptt* 
om  attadt  of  the  Doioh,  who  landed  in  oooaideraUe 

fciTc  nprjTi  iliv  i-^ljncl  ;  -snri,  after  three  weeks  of  Uiia- 
vaiiiiif;  cxcrua-i  to  vcUuce  tilt  ;>I:ilc,  were  cotnpcllcd  to 
rciinbark  wiih  loss.  The  ain  iiou^e  is  on  the  norih- 
wcai  aide  of  the  islaodi  on  a  fiat  level  %Aud,  well  pro* 
tMMd.froin  tho  aw,  and  wUhln  a  musket-shot  of  the 
ikattt  vbere  there  is  a  very  coaiinodious  landing-place, 
with  steps  on  either  side  of  a  pier,  which  extends  a  con- 
iiiderable  way  iiuo  the  sta.  Immediately  oppoiit'.-  to 
the  aochurage  lies  the  town  of  Mosan)b>i|ue,  occupy- 
ing the  central  part  of  the  island,  and  presenting,  in  the 
appeareaoe  of  its  buildiqge  and  iDbabitaota,  a  atraafo 
Twikture  of  Indian,  Arabian,  and  European  costume. 
Thf  5oi'.  of  the  island  is  sandy,  and  tolera'dy  fen  He, 
yitliliiig  ! ice,  millet,  pulse,  roots,  Sec;  but  ihu  bi^iiic- 
mcni  depends  for  its  supplies  on  the  peninsula  of  Ca- 
baceiro,  a  tract  of  land  about  eleven  miles  long,  and 
liMr  iiraad,  oonnectcd  with  the  continent  by  an  isthonus 
about  a  mile  across,  which  oould  he  eesaljr  rendered  ac> 
cure  against  any  attsolt  from  ibe  iatetier,  were  it  not 
that  the  creek  on  the  south  side  becomes  dry  at  low 
w%tcr  for  the  space  of  nearly  four  miles.  On  this  pe- 
ninsula are  several  villages  and  plantations,  but  none 
«£  them  diapiayiog  much  agricuitarai  industry  or  skill. 
Tiie  frioeipal  trees  are  the  oocoa-mit,  casliew,  mango, 
papaw,  and  orange ;  and  the  chief  article  of  cultivation 
is  the  roanioca  rooi,  which  constitutes  the  food  of  the 
sUvcs.  A  great  part  of  the  land  still  remains  unculti- 
vated; but  numerous  herds  of  cattle,  and  vast  droves 
of  swine,  are  reared  apoB  iU  pasttures*  A  great  vsfisljr 
of  birds  frequent  the  grsves )  and  tbe  OMWt  corieus  sea 
prodoetions  abound  on  the  coast,  such  as  star-fi»h,  and 
sea-flowers  of  uncommon  beauty,  spo^^5c^  t  f  several 
kinds,  sea-priapi,  moUuscse,  muscles,  crabs,  aud  oysters, 
which  are  said  to  yield  pearls  of  considerable  value. 
The  beach  is  covered  with  il«iniagoeS|  spoonbilUi  cur- 
lews, snipes,  end  isrits;  Isrge  hetons,  and  severel  ape* 
oics  of  gulls ;  and  y;reat  numbers  of  slaves  are  gene-rally 
seen  at  low  water  employed  in  collecting  the  slieil-ti',h. 
One  of  (he  most  remarkable  of  the  Bslxs  found  on  the 
coast,  is  the  sucking-fish,  or  remora,  which  is  said  to  be 
employed  in  catching  turtles  io  the  following  manner  i 
Whan  fMtenad  to  the  boat  witli  •  lioe>itinvanaUy  darta 


forwards,  and  fixes  itself  by  its  rucker  to  the  first  turtle 
which  it  meets,  holding  so  strongly  to  enable  the  fish- 
crmon  to  secure  the  prey. 

The  climate  of  Moaainbique,  from  its  oppressive  heat 
and  heavjr  aumaplieM,  ia  eitremely  unbealtbf »  and  iu 
fatal  effectaara  so  much  increaaed  bf  the  mode  of  liv- 
ing, that  both  aatong  the  military  and  civilians,  not  more 
than  seven  out  of  a  hundred  are  calculated  ut  survive 
after  a  service  of  five  years.  With  die  cxcepuon  of 
the  governor  and  his  staff,  the  greater  part  of  the 
European  a«ui«rs  are  culprits,  who  have  been  sentennad 
to  baoisbmcnit.  The  twtive  planters,  descended  froaa 
the  old  settlers,  have,  in  consequence  of  tlicir  dealing  in 
slaves,  become  vicious,  indolent,  and  careless  of  iniprov- 
jng  their  plantations.  Anuther  class  consists  of  the 
descendants  of  the  old  Arab  settlers,  most  of  whoos 
are  engaged  in  a  seafaring  life,  and  Banian  traders  and 
artizMa.  Tba  remainder  of  the  inhabitants  is  com* 
posed  of  the  free  blscks  and  native  soldiers ;  and  the 
uhuic  populaliuh  is  calculated  ut  little  more  i;i.tii  three 
lUous«utd,  uf  which  the  last  mentioned  class  composea 
one  half,  and  the  two  other  classes  about  one.  fgattk 
each.  The  European  Fertsguese  and  natives,  aia  ga* 
aenllj  persons  of  little  respeeubility  and  dsbancfilNl 
morals;  and  tl.e  chief  employment  of  both  consists  in 
the  traffic  ol  sJ.ivt;;^,  vvlucii  renders  them  not  very  scru- 
pulous about  the  means  of  gaining  wcalih.  The  regu- 
lar salaries  ot  all  the  public  functionaries  ate  so  uUerif 
inadequate  ibr  their  support,  that  tliaf  are  loo  moeli 
tcB|Mad  to  tolarata  varioas  abuses,  such  as  selling  the 
inferior  offices  of  command,  reducing  the  effective  force 
of  the  settlement,  and  sharing  in  the  perquisites  which 
arise  from  the  nefarious  trade  in  slaves.  This  trade 
used  formerly  to  supply  the  Cape  of  Good  Hope,  the 
isle  of  France,  and  Bauvia,  with  almost  the  whole  of 
their  slaveas  bciidaa  sanding  a  considerable  nunsbar  to 
the  East  and  West  Indies.  Great  part  of  this  traflBic  Ja 
cutoff  by  the  abolition  of  the  trade  on  tlie  part  of  Great 
Britain}  but  still  Ihe  scttlemcni  supplies  the  Brazil  coast 
and  Spanish  colonies  with  above  4000  of  these  unfortu- 
nate creatures  eveiy  fear.  They  are  bought  at  the 
rata  of  four  or  five  poundaa  bead{  and  it  is  reckoned 
a  lucky  voyage,  if,  out  of  a  cargo  of  SOO  or  400,  only 
60  ::ic  in  the  pas.ui-j  tn  South  America.  To  the  Por- 
tu^uttiC  culuiuuiv  ill  ladia,  they  send  annually  four  or  five 
vessels  loaded  with  gold,  ivory,  and  slaves,  which  bring 
back  in  return  cottons,  teas,  and  other  kinds  of  eastern 
produce.  All  axparta  are  ejMoipted  from  duty,  except 
slaves,  which  pay  at  the  rate  of  16J  crusades  each. 
Imports,  after  all  charges  are  included,  pay  about  35  per 
cent.,  except  specie,  which  pays  2j,  of  which  one  per 
cent,  goes  to  tiie  revenue,  and  the  reat  to  the  governor* 
The  most  suiublc  articles  tur  the  market  of  MoaamM' 
que  are  iron  bars,  and  hoops,  lead  powder,  shot,  cntlerf, 
stationary,  prints,  and  framed  pictures,  some  arUcles  of 
household  furniture,  cotton  foi  ^o^.L.s,  silk  and  cotton 
stockings,  shoes  aud  boots,  waisicuat  pieces,  light  plain 
muslins,  blue  cloth,  a  few  telescopes,  salt  butter,  haoMi 
and  cheese,  and  a  little  of  noat  ariiclea  of  luxury  io  nan 
ansoog  the  Portuguese.  Most  of  tbe  goods  fat  e«por«»> 
tion  bear  a  high  price ;  but  vessels  may  be  supplied  with 

ftrovisions,  consisting  of  bullocks,  goats,  and  guinea* 
owls,  at  a  moderate  rate.  A  considerable  number  of 
an  Arabian  breed  of  asses  is  also  rcaied  at  Mosambiqne 
Ibr  espomticm,  which  are  generally  sent  to  the  Brarila 
aai^raaoKBtlnit  wbicli  Istcb  a  bigb  price  when  aoM» 
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The  nntelcfl  cxcbsnged  nith  (he  Africans  for  ibeir  gold, 
ivory,  tnd  •laves,  ire  chiefly  salt,  thellt,  bemds,  tohaeco, 

coloiiicd  h.iiulkLi cliieFs,  and  coarse  clotlis  from  Sural. 

It  is  a  pic  tiiiut  cu'^iotn  iu  the  colony,  that  every  per- 
son who  can  cuiuniand  a  decent  dress  may  vihii  the  p;o- 
TCfDor't  bouse  in  tbe  eveniitg,  wtiich  many  uke  care  to 
dO)  cbieBy  for  the  aake  of  otMuninif  a  cup  of  tea ;  and 
whenever  tbe  governor  removes  to  his  counti7  seat,  it  is 
esteemed  a  proper  mark  of  respect  to  follow  him,  and 
make  similar  visits  of  [crcnicny.  The  wives  of  the 
jilaniers  (of  whom  few  are  seen  in  public)  are  gcoeratly 
thin  and  saliow  in  their  complexion,  negligent  in  the 
care  of  ibeir  penonai  eseept  on  great  occaaioRs,  snd 
reaemblhig  thme  of  the  Cape  in  their  taste  for  smoking 
tobacco,  and  the  cus'.oni  of  i^olni;  without  stockinf^s. 
The  food  of  these  plantcts  is  gross  in  the  extreme,  con- 
fcistiiig  of  great  masses  ol  boiled  meats,  chieQy  pork 
and  beef,  in  the  midst  of  vegetables;  with  quantities  of 
oil,  not  remarkable  for  its  puiitf,in  most  of  their  dishes. 

The  naltvea  who  occupy  the  country  behind  Mosam- 
biquc,  are  the  Makooa  or  Alakuoana,  comprising  a  num- 
berof  pywerfiil  iiibts,  cxtentling  norihwaid  ys  far  as 
Mciinda  ;  suuthwartl,  to  the  mouth  of  the  Zambezi ; 
and  in  a  southwest  direction^  aimoat  to  the  neighbour- 
bood  of  the  Caffres.  Thef  are  an  athletic  and  ugljr  race 
of  people,  of  the  most  feroeioos  aspect,  and  savage  dis* 
pobitiou.  They  arc  fond  of  tattooing  their  skins,  and 
<jra\v  a  stripe  down  the  forehead  along  the  nose  to  the 
chin,  wind)  is  crossed  in  a  direct  sin^^le  by  another  line 
from  ear  to  car,  so  as  lo  give  llie  face  the  appearance  of 
being  teweil  together  in  fti«r  parte.  They  file  their 
teeth  to  a  ptunt,  ao  as  to  resemble  a  coarse  saw ;  and 
euspend  ornaments  of  copper  or  bone  from  a  hole  in  the 
gristle  of  the  nose.  Their  upper  lip  protiudcs  in  a  very 
TCroarkabic  dej»Vce;  and  this  thty  consider  as  so  princi- 
pal a  point  of  beauty,  that  they  endeavour  to  make  it 
aiilt  longer,  by  imroducing  into  tbe  centre  a  small  circu- 
lar  piece  of  ivory,  wood,  or  iron.  They  dress  their  hafr 
in  a  very  fantastic  mam;cr,  some  slia\ini:  one  side  of  the 
head,  others  both  sicfi  s,  leav  ing  a  kind  of  crcsi  fium  the 
front  to  the  nape  (il  the  lujrk;  wtiilt  lew  of  thcni  v  car 
simply  a  knot  of  hair  on  their  lurclicads.  Their  females 
resemble  creatly  the  iiotientot  women  in  the  curvature 
of  the  apTne,  and  protrusitm  of  the  hinder  parts)  and, 
xrhen  past  the  piime  of  life,  are  said  to  present  ihe  most 
disagreeable  objects  that  can  be  conceived.  They  are 
fond  of  music  and  dancing;  but  (heir  tunes  and  motions 
are  unvaried  and  monotonous.  'I  heir  favourite  insiru- 
inent  is  called  Ambira,  which  is  formed  by  a  number  of 
thin  bars  of  iron  of  difl^m  lengths,  highly  tempered, 
nnd  set  iti  a  row  on  a  hollow  case  of  wood,  about  Tjur 
inches  sriuare,  and  closed  uu  if.ice  sides.  It  is  played 
vipon  will)  a  piece  of  (juill ;  and  its  notes,  though  sim- 
ple, are  sufficiently  harmonious,  sounding  to  the  ear, 
when  ftkilfttliy  managed,  like  the  changes  upon  bells. 
They  are  armed  with  speara,  darts,  and  pmsoned  arrows ; 
and  possess  also  a  considerable  number  of  muskets, 
vhic:h  ihcy  prociwe  from  the  .-Xrabs  in  the  norlliern  dis- 
tricts, and  8omeiin)es  cvctifiom  the  l^ortuguese  dealers. 
They  are  formidable  enemies  to  the  settlement;  ami 
have  been  rendered  desperate  in  tbeir  hostilities,  by  the 
nefarioua  practices  of  the  traders  who  have  gone  amonf^ 
them  to  purchnsc  slaves.  But,  notwithstanding  this 
natural  lercciij,  liay  are  very  docile  and  serviceable 
as  slaves;  and  when  partially  admitteil  lo  rr(  edom,  by 
being  enrolled  as  soldier*,  they  become  boiii  expert  and 
faithful  in  Ike  service.  A  few  tribes  on  the  co«»t|  who 


apeak  the  same  langiuags  ai  the  Afakooa,'and  probably 
belonged  originally  to  the  same  stock,  had  faHcn  tinder 

the  juiisdiciinn  of  the  Arab  settlers ;  and,  whrn  these 
last  were  c'inf]uered  hy  the  Fortugnese,  becarne  bound 
to  pay  tribute,  and  render  military  service.  Their 
Sheiks  are  appointed  by  the  governor  of  Mosambtqae; 
and  some  of  them  are  so  powerful  aato  be  able  to  bring 
into  the  field  from  two  to  four  thousand  men  »^-batas  they 
seldom  act  in  unison,  little  reliance  can  be  placed  on 
their  assistance. 

This  coast  had  been  known  to  the  Arabs,  and  its 
ports  frequented  by  theirtraders,  for  centuries  befbr«  its 
discovery  by  Europcana }  and  all  the  information  pM- 
sessed  t>y  the  latter  on  the  aubjeet,  was  chiefly  drawn 
from  the  vagnc  accounts  of  Ptolemy,  and  the  I»<  riplus 
of  the  I>)ilirean  sea.    It  was  first  discovered  by  the 
Poitiigtiesc  in  the  year  !497,  who  found  Uic  whole  of  the 
coast  in  (he  possession  of  the  Arabs;  but  the  fame  of  its 
gold  mines,  and  the  convenience  of  its  porta,  aa  reefing 
places  for  the  Indian  trade,  led  them  to  Mlem^  the  ex- 
pulsion of  the  original  settlers.   This  was  eanty  aeeom* 
plished  liy  tlieir  superiority  in  arm»;  and,  in  1508,  they 
had  cutK|uercd  Quiloa,  gained  a  footing  in  Sofala,  and 
built  il)c  foi  l  which  still  Mands  on  the  island  of  Mosam- 
tnque.   Tbey  gradually  encroached  on  tbe  Mohamtncdjn 
possessions  in  the  river  Zambeai;  and,  about  the  year 
1569,  they  completely  cleare;!  that  part  of  t!ic  river  of 
the  Atjl>s,  liy  putting  the  wholu  nf  them  to  death.  In 
the  altcm[>t»  of  the  Portuguese  t(j  leach  the  gold  mines 
of  the  interior,  they  were  not  very  scrupulous  as  to  tbe 
means  wliich  they  employed ;  and  have  furnished,  in  the 
history  of  the  East,  a  parallel  to  the  atrocities  of  their 
Spanish  neighbours  in  the  West.    But  theirs  was  a 
harder  task  ;  and  the  natives  of  .Africa  ni  lintaincd  a  no- 
bier  struggle  for  the  imiependeitce  of  their  country,  than 
the  feebler  South  American  race.    Though  compelled 
to  abandon  their  fields  and  habitations  to  the  rsfmcMMS 
•Invaders,  they  embraced  every  opportunity  of  haraanng 
the  enemy  in  their  progress,  or  of  taking  them  by  sur- 
prise in  their  sclllcmtiits.     The  most  celebrated  of 
these  expeditions  was  undertaken  at  the  command  of 
Sebastian  I.  in  1570,  and  conducted  by  Francis  Baretto, 
who  had  been  purp  osely  appointed  governor-general  of 
Mosambique.   They  penetrated  the  country  of  Mono- 
motapa,  and  burnt  its  capital ;  but,  after  losing  a  great 
number  of  men,  thty  were  obliged  to  icireat  with 
blhcr  fruit  of  their  victories,  than  perniis&ion  to  pass 
through  the  territories  of  Monomotapa,  upon  condition 
of  paying  an  annual  tribute  of  300  piecea  of  cloth.  An- 
other attempt  was  aoon  after  made  thmo^h  th«  cottntry 
of  the  Mongasor  Monjou ; and,  after  ti  hard  fought  biti',< 
with  the  na'.ivcs,  the  armament  passed  ilic  forest  of  Lu- 
pata,  anti  m.  ■  ,  marching  e.-JStward  along  the  line  of  the 
ZamlK/.i,  made  every  exertion  to  reach  the  silver  miao> 
ofChicova;  but  ail  their  researches  proved  fmitleaa} 
and  a  detachment,  which  had  bean  left  behind  l»  ptwaa- 
cute  the  object,  was  cut  of  by  an  ambuscade.  !^«ce 
this  even',  the  Portuguese  have  coir.cn'ed  ihin»%elves 
with  acting  on  the  defensive,  occupying  the  coast  aloa^ 
the  line  of  the  river  Zambezi,  and  maintaining  thvir  ia* 
fluence  in  tbe  country,  by  exciting  the  native  poiren 
against  one  another.   Even  in  these  limited  views,  ihey 
liad  many  hard  contests  with  the  natives,  and  partirttlarly 
in  1589  and  1592,  they  were  ait.itkcd  on  the  uo«  ihtr:^ 
bank  of  the  last  mcnti:  u  d  river,  l)y     wandering  sn-'. 
ferocious  tribe  named  Muzimbaj,  who  afterwards  peas' 
ed  casiwarda,  and  are  conjectured  to  have  bclanged  to 
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lie  tribes  of  Galla,  who  penetrated  to  the  Iranliers  ot 
Abyuinia.  The  Portuguese  were  not  more  aucceufui 
ID  attenpteto  cooTert  the  natives  to  Ihe  Catiiolte  faith; 

and,  though  one  of  their  most  zealous  missionaries, 
Gntizalvo  de  Sylva,  gained  access  to  the  court  of  tiie 
I'l  ic.cL-  of  Monomotspa,  and  made  a  iavoviralile  iinprcs- 
«iuii  an  hia  mindf  the  Mdliomedan'  traders  aiterwards 
acquired  tho  MC«lldancy,  and  efllected  li)C  deitrvclioR  4^ 
the  Purtiigucae  tcacbera.  Most  of  tbair  other  coovertii 
as  has  too  ofen  been  the  case  m  catholic  missions,  were 
nif-i  tly  nominal,  and  Jittic  bcnefilcd  by  the  appellation 
ot  Ctit'ialian&.  The  value  oi  Uu&  i:uiui<y  to  Futlugal 
always  been  greatly  overrated,  but  wasi  probably  greater 
in. former  lunea  than  it  can  be  at  present.  It  furnished 
largo  aappliea  of  gold  and  ivory,  aBd  cnriehed  at  least 
a  number  of  private  individuals,  whose  wealtli  ultimately 
proved  beneficial  to  the  state.  It  afforded  in  the  earlier 
voyages  to  llic  east  an  important  reaiin^  place,  and 
plied  most  of  the  Portuguese  colonies  with  slaves,  lis 
trade  and  importance  have  naturally  declined  with  iliat 
of  the  mother  couDtnr»  and  especially  with  the  loss  of 
her  eastern  possessions ;  but  the  impotitie  maimer  in 
which  it  has  for  a  loni;  time  been  governed,  has  farther 
reduced  it  to  a  sulu  of  weakness  and  insignificance 
which  can  scarcely  withstand  the  attacks  of  the  sur- 
Eounding  savages.  Dunng  the  war  with  France,  and 
befbre  the  captore  of  the  MaQritioa  by  the  Biliisbi  it 
aoflered  greatly  from  the  French  privateers,  and  has  re- 
cently been  exposed  to  serious  depredations  from  the 
irihc  cf  pirates  called  Marati,  who  occupy  the  north-east 
\HtiM  oi  Madagascar.  See  Purcfaas's  PUgrim  i  Sail's 
Voyage  to  Mytsinia  ;  and  Hittaire  de  t  £liio/lie  Orient* 
par  C  R  Jean  das  Santes.  {jf.) 

MOSCOW,  formeriy  the  metropolis  of  the  Rusdan 
empire,  is  situated  in  East  Long.  37"  33*,  and  North 
l.at.  Si"  45'  45".  It  was  founded  by  CJeorge,  son  of 
Volodimir  .M ;  noinaka.  wiio  ascended  the  Russian  throne 
in  1131;  hut  U  was  i>anic),  the  son  of  Alexander  Ncuski, 
who,  by  making  it  his  residence  as  dlike  of  Muscovjf 
laid  the  foundation  of  its  future  jgreatneas,  and,  in  1304, 
made  It  the  capital  of  the  Russian  dnminions.  In  1389, 
it  MTis  l'.ikenby  Tamcrlatic,  af-ti-  a  ^.liort  f>it:i,'c,  biU  soon 
cantc  a»;!itii  iii'.u  the  |>u<>±>€i>i»iun  ui  the  Ru&i>iuits.  It  was 
frequently  occupied  by  the  Tartars,  during  the  14th  and 
lAthccoiurics;  but  they  were  fioallj  expelled  by  Joan 
VasstOcvitch  I.  who  rendered  Moscow  the  principal  city 
of  the  empire.  It  continued  to  be  tlie  metropolis  of 
Kussia  till  tiic  beginning  of  the  ei^lnecnth  century, 
when  the  scat  of  cm[;i;  e  was  tran^fet  red  to  Tcterbburi^ii ; 
hut  it  stiil  continued  to  be  the  most  populous  city  in  the 
empire,  and  the  residence  of  those  nobles  wl.o  did  not 
beloag  to  the  court)  and  delighted  to  ciihtbit  thoir 
ancient  feudal  grandeur.  It  stands  in  the  midst  of  a  fer^ 
tile  i-biin,  watered  by  liic  river  Moskwa,  which  flows 
round  the  greater  pait  of  the  city.  It  is  about  twenty- 
six  miles  in  circumference,  and  covers  twelve  times  the 
area  of  Pcicrsburgh.  It  does  not  contain,  bowevert 
above  300,ooo  inhabitams,  of  whom  alwut  50,000  are  re- 
tainers and  domestics  of  the  nobles,  who  make  their  re- 
sidence in  the  town  only  during  the  winter  season.  Its 
appearance,  from  a  iiule  dibluiicc,  is  very  5inf!;nljr  and 
splendid,  presenting  a  numerous  assemblage  of  spires 
gituering  arlUi  goM|  amidst  ftorolslied  domes,  and  palnt^ 
cd  palaces. 

There  is  no  outer  wall  aronnd  the  city,  but  only  a 

simple  parapet  of  eartli.  After  entering  this  enclosure, 
tlie  ciijc  seems  to  have  disappeared,  and  nothing  is  seen 


but  a  wide  scattered  suburb,  composed  of  "  huts,  gar- 
dens, pig-sties,  bricli-waUa,  cburobes,  duog«biUs»  pa* 
laces,  timber-yards,  warehouses,**  fcc.  **  One  might 

imagine,"  says  Dr.  Clarke,  "  ali  the  slates  of  Europe 
and  Asia  had  sent  a  building,  by  way  of  representative, 
to  Moscovr  ;  and  under  this  impression,  tiie  eye  is  pre. 
tented  with  depiiiies  froiu  all  countries,  holding  con- 
gress {  limber^huis  from  regions,  beyond  the  Arctici 
plastered  paiacea  from  Sweden  and  Denmark,  not 
white-washed  since  their  arrival;  painted  walls  from 
the  Tyrol;  Mosques  from  Consiauiiiiople  ;  Tartar  tem- 
ples Irom  Bucliaria;  pagodas,  paviliorib,  and  \iranda9 
ii  oin  China  ;  cabarets  irom  Spain ;  dungeons,  prisons, and 
public  offices  from  i'  ranee ;  architectural  rtiins  from 
Rome;  terraces  and  trellises  from  Na plea |  and  ware- 
houses from  Wapping."  The  general  aspect  of  the 
buildings  is  a  mixture  of  golhic  and  modern  architec- 
ture :  or  rather  that  of  a  ciiy  built  upon  the  ,\sialic 
nv)dcl,  but  gradually  bcconiiag  mure  European.  Many 
of  the  paiacea,  instead  of  a  single  structure,  are  form- 
ed of  a  vaat  aaMmlflage  of  buildings,  diatiibuted  into 
several  streets,  and  bearing  the  appearance  of  a  mo- 
dcrately-si;'.i  d  lo.vn.  The  streets  arc  very  long,  and 
generally  broad  ;  but  lrr<jtienlly  narrow  and  dirty. 
Some  of  il.eni  aie  pnvtd  ;  l;Ul  ihe  jrreaier  part  are 
merely  Ctiurcd  wiih  trunks  of  trees  or  plants,  and  car 
vered  with  mud  and  dust  There  is  an  eodleas  va- 
riety in  the  style  of  the  different  buildings.  Some  of 
the  wooden-houses  are  painted;  many  of  tho  brick 
strociutcs  Iiavc  wooden  roof-*,  and  others  have  iron 
roots  and  doors.  The  chuf.hes,  which  are  very  nu- 
mctous,  have  their  domes  of  wood,  or  copper,  or  tin, 
gilded,  or  painted  green.  Nor  are  the  diflerent  edificea 
assorted  with  any  kind  of  uniformhyi  but  wretched 
hovels  are  blc-^'^ed  with  spacious  palaces  ;  and  cottages 
of  one  story  stand  next  to  the  m<jst  superb  and  lofty 
mansions.  "  In  a  word,"  says  Mr,  Coxc,  «'  some  parts 
ol  thi»  vast  city  have  the  look  of  a  sequestered  desert, 
other  quarters  of  a  popiiloos  town  {  some  of  a  con- 
tempiiblo  village,  others  of  a  grant  capital."  m  Or,** 
as  the  Prince  de  Ligne  has  described  it,  «  Moscow 
looks  exactly  as  if  three  or  four  hundred  great  old  cha- 
teaus  had  come  to  live  together,  each  bringing  akaig 
with  it  iu  own  Kttle  attendant  village  of  tbntclied  cot* 
tages," 

Afosoew  containa  five  distinet  divisions  or  towns, 

each  surrounded  In-  its  own  wall,  viz.  the  Kiemlin,  or 
fortress;  the  Kataij^orcd,  or  Tarlai  tuwui  the  l>iclg«< 
rod,  or  Wtiiie  town;  the  Semli^nogorod,  or  Circular 
town ;  and  the  blabode,  or  Suburbs.  The  two  tirst 
are  situated  on  a  central  eminence,  and  arc  placed  aitie* 
by  udej  but  around  ttiem  ties  the  third  town  in  a  cir- 
cle, winieb  is  in  like  manner  surrounded  by  the  fourth; 
and  that  again  by  the  fiflli,  markini;;,  by  their  :ii;ver>il 
lines  of  circumvallalion,  the  growth  of  the  place  in 
successive  «ras.  J.  The  Kremlin,  wliielt  is  of  «  triail> 
gular  form,  and  about  two  miles  in  eireamference,  eon- 
tains  the  eitadal,  with  setteral  churches  and  magnifieeac 
houses;  and  particularly  the  palace  cf  the  Czars,  a  build- 
ing in  the  Hindoo  style,  above  200  years  old,  and  one  of  the 
most  ^;orgcovi5  pieces  of  architecture  in  the  city.  This 
part  of  the  (own  presents  an  ai»erablage  of  bright  gny 
colours  and  gaudy  ornaments}  the  cupolas  and  roon 
being  gilt,  or  stained  with  green  and  red ;  tho  wails  and 
towers  covered  with  glazed  tiles  of  blue,  white  and 
yclhjw,  or  paintings  of  the  Scripture  Instory  ;  a  me- 
lange in  short  on  every  side  of    peer-shaped  domes, 
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Tartar  battlements,  gothic  tracery,  Grecian  columns, 
thesttr,  the  creaccot,  and  flip  cross."  3.  The  Katai* 
gorod,  larger  than  the  Kreiiuiiij  contains  the  Univerailft 

the  prinling-housc,  scvural  public  buildings,  the  trai!t,s- 
mcn's  sliops,  and  ihc  only  street  in  Moscow  in  which 
tlif  i'oiises  bUnJ  clust  Id  tui  1\  (Jllicr.  2.  Tlie  BidgO- 
rod  i  and  4,  the,  Scmlianogoiod,  exhibit  a  strange  miao 
ture  of  churetaeai  convems,  palaces,  brick  and  wooden 
houses,  and  even  xofipm  boveU  lik«  the  cottages  of  the 
peasantry;  and'ih#^5,  Slabode,  is  a  vast  irregular  cir> 
elf,  5v^l't■u^licJill^;  A\  ihi;  oilier  purts,  and  cuia.ui.iiig  ull 
kinds  ot  uuitUingi>,  bct>utc»  cuin  fields,  pa^lui  c  grouiuis, 
and  some  small  lakes,  wbich  give  rise  to  the  river  Nc- 
UUna^  The  churches  in  Moecow  aie  verjr  nuueroua; 
-Ipd,  incloding  chapeli,  are  not  leM  than  1000.  Many 
of  tlviii.  b-ji;,  jf  brick,  arc  stuccoed  or  while- washed ; 

but  l.tC    j^H-a.tl   p.U  I  aie  COhbtlUClCtl  uf  \SO(hI,  Wiliih  is 

paiiUi:^  ot  a  red  coiuur.  i'lic  iiiu^i  aiiciutii  oi  these 
edifices  are  genci^iUy  of  a  squ4te  form,  wUh  a  cupola 
and  four  amtlt  domes  of  copper  «r  irm  gill^  or  of  tia 
.painted  green.  These  cupoUs  voA  dome*  «K  lUwUf 
ornamented  with  crosses,  entwUied  with  chains  or  wires. 
In  the  body  of  ibusc  churches,  tlicre  »ic  ii^unlly  four 
square  pillars  supporting  Uic  cupula  ^  aitd  iLcfie,  us 
tVeU  as  the  walls,  arc  covered  with  pjiitiiiigs  of  euor- 
ja0Us  figures*  and  of  rude  execution.  Over  the  door 
of  each  church  ia  the  portnit  of  the  saint  to  if  Immm  it  is  dc> 
dicatcd,  tu  V  l  orn  ilii;  common  people  pay  rcspuct  as 
they  pas^  by  ,  lukn.i;  oil  lliuU'  bats  aiul  crossing  tlicin« 
selves,  or  someiiqies  rajWiMlUy  touching  tto  KPaoDd 
aritb  their  beads.,«4.ji'-  «  <  .  . 
»  The  bells  wltiph  ore  amorist  the  most  remarkable 
objects  to  be  wptiecd  ip  Moscow,  ni|e  hung  in  belfries 
dciach«>d  from  the  church ;  and  are  rung  by  a  rope 
tied  to  the  clapper.  Sotnc  o!  ihc  ,t  Stik  arc  of  eztraor* 
diMty  aise*  and  yield  111 c  mt^st  solemn  tunes.  One  of 
Ibeai  in  tke  bdtbj  of  St.  Juan,  is  above  40  feet  in  cir- 
C««bNOce,  sod  more  thsB  57  urns  io  weigbt.  WhM 
it  aeimda,"  says  Dr.  Claiiiek  **  •  deep  end  bollov  mir* 
niur  vibrates  aver  Moscow,  like  the  fullest  and  low- 
est  tones  of  a  vu^t  uigan,  or  the  rolling  of  distant  tliun- 
rier."  But  the  great  bell  of  Moscow,  the  largr^t  ever 
foaoded,  is  io  a  deep  pit  in  the  midst  of  the  kr«ralin, 
wlMi*  k  «■»  ««%iB«lbr  CRM.  It  never  was  suspended  ; 
and  in  cooseiqoenco  oi  vMr  hnfing  hesD  thfonm  in  |» 
extinguish  a  fire  in  the  building  erected  ever  it, » larg* 
fracture  was  niaJ<  In  the  bell.  It  has  a  \vliite  shining 
appearance,  and  is  said  to  contain  a  very  large  proper* 
tel  of  gold  and  silver.  The  sixe  of  the  base  cannot 
b*  wcftMBed,  as  it  is  pertJy  buried  in  the  earth  {  but 
the  ctreowfereweo,  wkldo  tww  ftet  of  the  lower  extr^ 

rnitv,  it,  ;;ix'v-scvcn  feet  four  inches;  and  the  prrpcn- 
diculii  hcigJii  iiuiji  the  lop  iwcnty-onc  lect  iuui  dies 
and  a  half.  In  the  stoutCbt  pari,  about  seven  tVet  above 
the  lip  of  the  bell,  where  ]t  bUuuid  have  received  the 
Mow  of  the  bMnmcr,  it  is  above  twenty'tbree  inches 
thick ;  and  the  weight  of  the  whote  is  ewnpnted  to  be 
443,773  lbs.  which  at  three  shillings  a  pound  amounts 
in  Vuluc  to  66,565/.  16«. 

Another  wonder  oi  ibe  kremlin  is  the  great  gun, 
which  admits  of  a  man  silting  upright  in  its  mouth, 
end  is  about  18^  feet  in  length*  and  IP  inches  thick  at 
tlie  lip.  It  is  newr  used,  and  serves  merely  for  os- 
tentation j  bu:  i'  i  ^  Mirrounded  with  artillery  of  extra- 
ordinary kngtii.  Une  oi  tiic  principal  structures  and 
p*lblic  institutioDs  of  Moscow,  is  the  Foundling  Hos- 
pital, an  immense  quadrangular  pile  of  building,  capa- 


ble of  containing  8000  children,  who  are  suitably  in- 
structed according  to  the  occupation  which  they  arc 
desitoos  to  fiiUow,  and  who  receive,  at  the  age  of  90 

yc.trs,  a  8um  of  money,  with  vari  jKS  advantages  for 
probicuiirj,;  tlici:  Uadc  in  aiiy  part  oi  the  empire.  This 
inAtitu'.lon,  bcsi' es  tiiminUiiii.y  ihe  pruciicc  of  child- 
muriicr,  (which  is  said  to  have  been  greatly  prevalcat 
before  its  esiabUshmeni)  diffuses  tbe  kaowledgje  of  the 
srM  anumg  the  people,  sod  iMvessee  tbe  num^r.  iif 
free  subjects  in  the  empire.  AO  ihe  shops  of  Slots- 
'cow  are  collected  together  in  one  bpo;,  in  ihe  divisioc 
of  Kalaigorod,  w litre  the  whole  retail  commerce  of 
the  city  is  c;trricd  on,  and  where  there  is  the  <ippeai 
aoce  of  a  perpetual  fair.  Every  trade  has  iu  scpai  au 
deparioient ;  but  tbe  shops  which  sell  far  and  skinsr 
occupy  Ihe  greatest  number  of  streets.  There  is  a 
market  held  ui  a  large  open  space,  in  une  of  llic  sub- 
urbs, where  ready  made  houses  ol  every  variety  art 
atrewed  upon  the  ground,  sikI  where  a  purchaser,  upob 
specifying  the  number  of  rooms  which  he  requires, 
Didy  have  a  dweUiM[  lOBioved,  mised*  and  eccupaad  '» 
the  bpacc  of  a  weeC   The  nimlMr  of  picture -dealers 

in  Moscoiv  is  very  ^jreat;  and  ihc  IioUses  of  the  no- 
bles arc  blicd  with  them ;  but  tbcy  are  almost  all 
copies  made  with  the  most  exact  imiuiion,snd  in  gciveral 
.arc  valued  according  to  the  spieitdour  of  the  col<»iiritkg, 
•ad  finenese  of  finishing.  Tbe  boottsellera'  shops,  nlv, 
are  seldom  provided  wiili  books  of  real  literary  reputa- 
tion, but  arc  rather  stored  with  toy »  tlian  the  instru> 
menu  of  science.  The  splendour  of  the  etjuipige::.,  and 
the  number  of  horses  attached  to  ibem,  gives  aii  ap- 
pearance of  wealth  and  grandeur  far  above  the  realiiy. 
There  is  hardly  an  individuel  above  the  rank  of  a  pie- 
beian,  wlio  Imw  not  four  horses  to  his  carriage ;  tke 
greater  part  have  six  ;  but  the  postilions  are  generally 
ragged  boys,  and  the  coachman  a  peaaaotin  his  ah<ii>p» 
skin,  while  the  long  traces  of  the  horeeo  are  mtmdmtd 
lao  bmu  OMlerinla  than  ropes. 

In  liM  metiopolis  of  an  empire  conpesed  of  oo  WMi^ 
dilferem  nations,  rather  united  than  assimilated,  the 
manners,  di-esscs,  amusements,  langtinges,  and  occupa- 
tioos  cl  inhabitants,  pre  1 im  i;  ;-  eye  of  a  stranger 
the  most  wonderful  variety,  i  he  amuscmctita  are  of 
the  most  childiBli  damiplioo  t  iBd  the  most  respecu- 
Me  of  the  citixens,  and  eves  persons  of  nak,  migt 
aeen  in  public,  whirling  aboat  in  chairs,  and  aowMoi^g 
with  pleasure.  One  of  the  most  general  luxuries,  is 
that  oi  the  bail),  wiiich  is  taken  in  public,  both  by  men 
and  women,  who  may  often  be  seen  naked  before 
these  plsces  of  resort,  ulking  together  withoai  eny 
sense  of  sbsne.  The  eitiaans  are  fond  of  pie»miadaa, 
which,  particularly  during  Eastor,  take  place  every 
morning  anil  evening  ;  iind  in  which,  l  esiclcs  the  no- 
bles in  their  cairia^ts  and  on  hor.M  b,>ck,  src  seen  the 
merchants'  wives  ou  doakies  in  their  richest  dresses, 
the  peasantry  shouting  and  singing,  the  gypsies  danc- 
ing,  piping,  clapping  of  handa,  and  variinia  kinds  (tf 
revelry.  Another  nvottrfte  resort  is  the  wmrket  oa 
Sunday  mornings,  in  a  ^pacious  area  rcLir  ilic  Krem- 
lin, where  people  of  every  description  asscmbie  to  pur- 
chase dogs,  sin^ng  birds,  peacocks,  pouhry,  fiie  araM, 
curious  pigeons,  kc.  Dogs  and  birds  are  the  priBiti> 
pal  ankles,  snd  psrticniarly  the  pigeons,  In  whiefi  itw 
nobles  of  Moscow  take  great  delight,  and  whi<;h  are 
irainci;  by  the  feeders  to  tiy  liikI  reuini  ai  eonmiaml. 
The  morals  of  this  j^reat  city  arc  cxlrcmcly  rclaxcti; 
snd  it  is  no  uiicummon  thing  for  a  number  of  hired 
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prtMlHain  to  be  kept  openly  in  the  inns  for  the  me  of 

the  guests. 

Hitherto  we  have  spoken  of  Moscow,  as  it  existed 
previous  to  its  occupation  by  the  French  ai  m?  under 
Duonapiinc  in  1813;  but,  bjr  the  conflagrations  to 
which  it  was  devoted,  both  hf  the  Russians  and  the 
French]  et  their  reepecthre  evacuations  of  the  eUft  U 
wee  efanost  CDtirely  destroyed,  except  wme  of  the 
more  distant  parts  of  the  Si  ln  te,  where  tlic  houses 
were  thinly  scattered,  and  z  streets  in  the  division 
of  biclgorod,  whicli  ha  l  tjLeti  occupied  by  the  Frei>ch 
guards.  Preparations  were  made,  by  Buonaparte's 
orderSf  to  Mow  up  the  Kremlin ;  but,  excepting  one 
of  the  towerei  tod  the  chureli  of  Su  -Mi— l—ittw  giMW 
patt  of  it  vte  preierved  bjr  the  exertioiw  of  the  Riie> 

sians.  By  official  returns  hefore  the  ccndagrations, 
the  wooden  houses  amounteti  lu  G^Jly  and  those  of 
stone  or  buck  to  2567.  Wlien  the  French  evacuated 
the  town,  there  remaioed  of  the  fiarraer  only  2100,  and 
of  the  latter  SM.  lo  the  ywt  1814,  there  were  re- 
fitted in  wood  I4t0,  awl  in  itene  or  hridt  ISta.  Our> 
ing  the  etHBiner,  when  the  weather  permitted  the  peo- 
ple tn  bivouac  in  thi  bin  t  ts  amidst  the  ruined  bouses, 
about  170,000  iobabiiants  were  collected;  but  the  re- 
sidence of  this  number  could  not  be  counted  upon 
during  the  winter.  Its  appearance  at  that  period  ia 
thoB  deieritied  bjr  «n  intelligent  English  trBiellen 
M  It  was  from  the  road,  as  it  passed  under  the  turrets 
of  the  Petrousky  palace,  that  we  first  beheld  the  my- 
riads of  domes  and  steeples  that  yet  glittcicd  .injong 
tlM  niina  of  Moacow  ;  and  a  abort  hour  brought  us  to 
tlie  barriera.  At  our  first  eMnuce,  few  symptoms 
were  seen  of  e  sature  to  correapond  with  the  gloonqr 
appearaaee  which  we  Iwd  been  led  to  expect ;  but,  aa 
we  advanced,  the  fjunrtfr'^  of  the  RIalMiLic;  or  Faux- 
bourp,  where  wood  had  chieilv  Ijceri  u»€«i  in  building, 
exhibited  destruction  in  its  iuilest  extent,  for  the  most 
part>  a  cham/iagnc  rati ;  now  and  Uicn  the  shell  of  a 
Maaewas  seen  sUnding  in  a  blank  apKe,  and  here 
end  there  »  few  brishs  and  stonoa  yet  reflaaiahig^  pointed 
out  the  spot  wliere    dwelling  enoe  had  been.  Mot- 

ing  onwards,  wp  rrosscrl  thr  avenues  cf"  the  houle- 
Tards  i  the  irvcs  were  in  lull  leal  a-.vi  beauty,  sccjiiiug 
to  vai'y  the  view  only  lo  [icij:hti-ii  iib  melancholy  as- 
pect. Leaving  tiiis,  we  passed  to  the  central  parts  of 
tke  town,  that  were  ceeitnicted  with  more  durable 
iBateriala»  exhiiutiiig  OBceaienally  a  richneaa  and  eie> 
genee  of  exterior»  that  most  have  equalled,  if  not  sur- 
passed, the  architectural  magnlGcence  of  t'  e  most 
beautiful  towns  ot  Europe.  Dut  all  was  now  in  the 
same  forlorn  condition ;  street  after  street  greeted  the 
eye  with  perpetual  ruin ;  disjointed  columns,  roatiial- 
ed  porticos,  broken  cupolas,  walls  of  rugged  st0Qea» 
black,  discoloured  with  the  stains  of  fire,  and  open  on 
every  side  lo  the  sky,  formed  a  hidious  contrast  with 
the  glowing  pictures  which  travellers  had  drawn  of  the 
grand  and  sumptuous  palaces  of  M<»cow.  The  cross 
lanes  looked,  even  at  this  intervalt  ea  If  mniaad  to  hear 
the  aeund  of  human  tread  t  the  gieaa  aprang  op  amidst 
the  tnoaidering  {ragmeota  that  scattered  the  pavements, 
vrhilc  a  low  smoke,  issuing  perhaps  from  some  tjljscurc 
cellar  corner,  ga>c  the  only  indications  of  human  iiabi- 
tation,  and  seemed  to  make  desolation  "  visible."  bee 
Coxe's  Travels  in  Ru»*ia  i  Clarke's  Traveitt  yoU'u  i  and 
Jame^i's  Travel*,  vol.  ii. 

MOS£S»  tliB  inapirad  lewgiter  of  the  Jews,  was  the 
eon  of  Amnn  and  Jocabed  i  and  was  bom  in  Egypti 

A.  M.  2433,  and  H    C.  1571.    Hit  aMM  HgSffias 
yoi..  XIII.  Part  II. 


«  drawn  oat and  was  given  to  blm  by  the  daughter  of 

Pharaoh,  because  she  had  drawn  him  out  of  the  water. 
Being  adopted  hy  this  prii^cess,  he  was  instructed  in  ail 
the  learning  of  the  I'.gyptians,  and  spent  the  first  forty 
y  ears  of  his  life  at  the  court  of  her  father.  He  is  said  by 
Josephus  to  have  commanded  the  army  of  the  Egypliansi 
in  an  expeiUiioo  againat  the  Ethtopianay  wlmia  he  de- 
feated and  subdued.  The  next  forty  years  of  his  lilb  he 
passed  in  the  land  of  Mi  r  m,  where  hoiook  refuge  from 
tlie  vengcnncc  cf  I'haraoli,  and  where  lie  married  the 
daughter  of  Jeihro,  the  piicst  of  that  Coventry,  'i'lie  last 
forty  years  of  his  life  were  employed  in  conducting  the 
people  of  Israel  to  the  land  of  Canaan,  on  the  borders  of 
which  he  died,  in  the  i  20th  year  of  his  age.  The  parti- 
colaie  oThis  history  ore  so  moch  eonnected  with  that  of 
the  Jewis'i  licr  ple,  and  are  so  well  known,  by  means  of 
the  sacred  Scupiures,  that  ihcy  need  not  be  detailed  in 
this  place.  Little  dependence  can  be  placed  upon  the 
accounta  given  of  him  by  Josephus,  Pbilo»  the  Jewiah 
Rabbins,  and  various  profane  authors ;  and  it  is-  only 
in  his  own  writings,  that  any  thing  authentic  can  bo- 
found  respecting  his  extraordinary  character  and  mira- 
culous services.  Tiie  frequent  notice,  however,  that 
is  taken  of  him  by  many  ancient  writers,  serves  to 
confirm  the  truth  of  bis  own  narrative,  and  to  pobc 
htoi  oat  as  the  moat  andent  author,  of  whom  any  u). 
thentie  works  remain.   He  h  thus  mentioiwd  by  Ma- 

netho,  Chcrcm~n,  A  pollnr-ii  n  i,  anr^  f  ,^■5imachll  r,  as 
quoted  by  Josephus  against  Appiaii,  1.  i.  ^  i6  and  ji.  , 
by  Eupolcmus  and  Artapanus,  as  quoted  by  Eusebius. 
Prop.  Ev.  lix.  c.  26—30.;  by  Strabo,  Ueog.  Ixvi. ;  by 
Trogus  Pompeius,  in  Justin,  hist.  Ixxxvi.  c.  ii. ;  by 
Pliny  tiie  eider,  Nat.  Hist.  i.  sxe.  e.  i }  by  TaGiiaa^ 
Itist.  I.  V.  c.  iii. ;  by  Juvenal,  Sat.  sir.  V.  96. ;  by  Lon- 
ginuB  on  the  Sublime,  §  9. ;  by  Numenius,  as  cited  by 
Origin  against  Celsus,  I.  iv.  p.  198.;  by  the  author  of 
the  Orphic  verses,  a  production  of  great  antiquity  ;  by 
Diodorua  Siculus,  I.  i.  who  mentions  Moses  as  one  wtw 
ascribed  bb  lews  to  the  God  Jaoh,  whioh  may  be  eenai* 
dered  aa  e  corruption  of  the  name  Jehovah,  and  also  in 
hie  fortieth  boolt,  as  preserved  by  Photius,  Bib.  No.  344, 
ht  speaks  of  him  as  a  man  of  illustrious  prudence  and 
courage ;  by  Poleman,  Appion  of  Poutdon,  Ptolemy 
Mendesius,  Hcllanias,  Philocorus,  Castor,  Thaltus,  and 
Alexander  Poiyhisior,  aa  enumerated  by  Justin  Alar^f 
Cohort,  ad  Gent.  p.  9— 1 L 

Some  of  the  Psaims,  particularly  the  xc.  have  been 
ascribed  to  Moses ;  and  also  the  book  of  Job,  or  at 
least  ti  c  rendering  of  it  from  the  original  .Arabic  into 
the  Hebrew  language.  But  these  are  ito  more  than  mere 
conjectures;  and  the  only  unquestionable  writings  of 
Moses,  are  the  first  five  booha  of  the  Old  Tcatonaeiil* 
generally  called  the  PeMMeucb,  and  wldeh  ere  auppoaetf 
to  have  formed  originally  but  one  book. 

The  Editio  Princcps  of  the  Pentateuch,  was  published 
with  the  Hebrew  Biiile,  primed  Soncini,  1488  ;  and 
the  first  translalioii  into  English,  by  William  TiodaiCy 
was  printed  at  Marlborow,  in  the  land  of  Beiee,  'by 
Hans  Luft,  1S90,  and  at  Hamburgh  in  the  aame  yeer. 
(?) 

MOTION'     See  Dyka-tics  and  Mbch.ikic  s. 

AIOULiNS,  a  town  of  France,  and  the  capital  of  the 
department  of  the  Aliier,  is  situated  in  a  fertile  plain, 
on  the  ^ght  hank  of  tlie  river  which  gives  its  name  to 
the  depaitBDeoL  Moolioa  la  divided  into  the  old  and 
new  MflnD,  and  haa  two  aobnrlM.  Tlte  streets  are  in  ge- 
neral breed  and  well  psvcdt  but  the  houses  look  ill, 
fion  beiB!^  btrik  ef  ilMFti  iiitly  eoJeUNd  tificks*  XbA 
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principjl  pvibllc  IjuiUlini^s  are,  ihe  Militaiy  Scliool,  ibe 
ChalcaUi  Uie  i  '»ri  ol  JacqucmatiCi  the  Churciies  of 
Noire  Dene,  the  Cmnclitcs,  and  the  Jacobins,  the 
Casemef  and  the  iiadnc  The  Military  School  ia  • 
spleadi(l>-bnildin^  on  the  north  aide  of  the  town,  is  two 
stories  hi^h.  fra->  2*?  windows  in  the  lengtd  of  its  front, 
and  a  oobic  Ionic  portal.  The  chateau,  of  which  a  pari 
onljr  reiD-iins,  is  nuw  a  prison.  1  iic  lower  ot  Jacquc- 
taarrOf  from  which  there  is  a  tine  view  of  the  town,  of 
the  beaatifol  gardeoa  of  the  fiercf,  and  the  surrounding 
country,  is  merely  a  tower  for  a  clock,  on  which  thie 
hours  are  struck  by  two  men.  The  church  of  Notre 
Dame,  which  has  never  bctn  finislmi,  is  handsome, 
with  five  buttresses,  but  has  stuifcrvd  tnucli  durtag  tlic 
Revulution.  tieUind  the  altar  is  a  fine  representation 
of  our  Sevioar'a  aepHlchre.  The  church  of  the  Coovent 
flf  St.  Marie,  lituated  beside  the  miliury  acbool*  bae  a 
Ticat  portal,  but  is  rcmaikable  chiefly  for  the  tomb  of 
liitr  r.tlcbratcd  Duke  tic  Montmorency,  who  was  be- 
htafl'jd  in  ihc  reign  of  Louis  Xlll.  It  is  a  spleinltil 
specimen  of  sculpture  in  marble,  by  Cov^lo.  The  re> 
mains  of  the  duke  and  his  duchess  are  deposited  in  a 
noble  sarcophe|{Mt  of  black  marbtet  with  e  simple  in* 
scription.  Above  the  ssrcophag^s  are  reeambent  sta- 
tues of  the  duke  ard  rluchess.  On  the  tight  iMBd  is 
a  statue  of  Generosity,  and  un  the  lefts  fine  one  of  Her- 
cales.  Above  these,  on  euch  side  of  the  mai  hie  columns, 
mre  a  etatiie  of  Mars  with  his  spear,  and  of  Rciigioo  with 
Iter  creee.  The  Cheteeu  d'Eau,  which  supplies  the 
town  with  watePi  is  aa  elegant  little  building.  The  coU 
lef^inm,  which  seems  to  have  been  a  huge  building,  is  in 
ruins.  The  tow;i  i'>  ilrnosi  surrounded  with  a  splendid 
promenade,  flanked  with  iiiic  poplar:*.  Moulins  conutas 
•lao  •  public  library,  public  baths,  and  a  small  theatre. 
Tfae  principal  ailicte  oiamiCsctured  here  ia  adseora. 
The  town  haavery  Ihtle  trad*.  Pttpitlatioii  about  14^000. 
East  Long.  3"  SO'  i',and  North  Lat.  46»  34'  4". 

MOUNTAINS.  See  MiwBitALOOT,  in  this  volume, 
and  Physical  Gko&kapht. 

MOURZOUK,  the  capital  of  the  kingdom  of  Feszan, 
is  situated  in  27 i'  of  south  latitude,  and  I5i  of  east  lon< 
giutde.  It  ia  the  great  oMrket  and  place  of  reeort  for 
varione  carairaiie  from  Cairo,  Bengasi,  Tripoli,  Gadamea, 
Tkval,  and  Soudan,  and  for  the  smaller  troops  of  African 
traders.  Tliou^^h  Mr.  Homcman  rc5i(lc<l  m  liiis  place 
lor  several  nionihs,  he  lus  (^iveii  no  dciicription  of  it  as 
4  city.  Its  inhabitants  carry  on  no  manulacturcs,  aod 
pradnce  no  other  haodiiCrafts  but  those  of  smiths  and 
aboenHlbBra.  They  ere  remarkable  chiefly  f<>r  their 
ilrtmkceiMM  and  iewdnesa.  For  an  accotwt  of  the  com* 
try  and  people,  sec  Ff-zzsk. 

MOZART,  JoH.S   CllRYSOSTOM  WoLFOAMO  TlIEO* 

pliiLUS,  a  ctlcbr.itcd  (  oinpoM  r,  wus  born  at  Salzburg, 
in  Uavtiria,  on  the  17tb  of  January,  17^6.  From  the 
earlieat  age  he  testified  the  stttoogeat  predlleclioo  for 
music,  which  induced  his  fsther,  who  wia  organist  of  the 
prince's  chapel,  to  discontinue  the  iostruclioo  of  others, 
in  order  lu  devote  llillI^ei^  to  his  tuition,  and  that  of  a 
sister,  about  four  y(<iis  oKler.  After  learning  the  harp- 
aichord  durhig  a  year,  the  Rights  of  his  genius  were  so 
rapid,  that  be  exerciaed  his  own  inventifio  in  original 
compositions  at  the  age  of  only  five,  and  attempted  no> 
tation,  which  could  be  hardly  decypheretl.  Heinp  carried 
to  Munich,  alonu;  with  his  sister,  both  of  them  pcrform- 
<-cl  I'tluvc  uiidK  tii  L  at  Bavaria,  and  also  in  presence 
of  ihe  i.nipcror,  Francis  i.  at  Vienna,  with  equal  appro* 
batten. 

lo  17631  Monrt  publicly  perfbmed  •  ccncen*  oo 


the  violin  at  Munich;  aod  having  exhibited  his  talenu 
in  different  towns  of  Germany,  he  was  earned  to  Part% 
where  he  played  the  organ  of  the  king's  chapel  beCare 
the  French  courts  As  cngnvioig  of  him,  in  which  both 
his  father  and  rister  are  introduced,  was  published  in 
this  oily  in  1764,  describing  him  "  composer  and  mas- 
ter of  music,  agi  cl  seven  years."  Mozart  next  icicbcd 
London,  where  he  cxciiid  grc.it  admiration:  And 
doubts  being  entertained  wheltier  his  real  arc  wae  aot 
disguised  under  a  juvenile  appearance,  Mr/BaniDgliB 
obtained  a  certifime  ot  bis  birth  by  means  of  the  Ba- 
varian ambassador.  It  was  proved  by  experiment,  that 
he  uciually  understood  cotiipo^iition  as  a  science  ;  and 

ut   3  cont.cil    ^irun   by    hitdAetl  and   bin  3>iatcr,  ail  thc 

symphonieb  perf'jrmed  were  his  own.  Precocious  chil- 
dren have  appeared  in  Britain,  both  before  and  eioee 
that  period,  as  Dubourg  and  Clegg,  performers  on  tbe 
violin,  and  Krunlsen  on  the  harp>iichQrd,  of  an  earlier 
date;  and  in  later  times.  Pinto,  Gatiu',  and  Mi<>s  Tree- 
mcarn,  who,  at  eight  ur  nine  years  old,  played  a  violiji 
concerto  in  Coveut  Garden  Theatre,  in  iil7.  Mra. 
Billington's  talents,  also,  were  exhibited  at  the  Sfftof 
aeveoi  and  in  her  eleventh  year  she  pbycd  a  coocerw 
oompoeed  by  herself.  Some  of  these  had  greater  difi* 
cultics  to  execute ;  but  none,  except  Mozart,  was  born 
a  musician,  whose  skill  in  the  science  was  enlargii^ 
:  1.1  :>  11  til  the  las'  hour  of  his  esistcnce*  Tte  ftr^ 
mily  leiuriicd  loSalsburg  in  1766. 

The  two  ywMg  musicians  performed  in  the  presence 
of  the  £mpenfft  Joeepb  ii.  at  Viennai  in  If 66,  when 
Moian  waa  commanded  by  that  sovereign  to  corapoee 
the  music  for  a  comic  opera,  which  was  approved,  but 
licvcr  biought  out.  When  only  twelve  years  old,  iiov- 
ever,  he  composed  and  directed  the  performance  of  a 
mass  for  the  dedication  of  a  chttrch.  He  waa  eoctiateq^ 
«d  M  thia  time,  on  receiving  an  rir  in  cempef ,  «e  Mt 
parts  to  k  without  retiring. 

Mozart  next  visited  Italy,  where  he  experienced  the 
most  fiallcring  rccepUoa-,  but  the  Xuapoliians  inslsrmg 
that  there  was  some  hidden  charm  tti  a  ring  which  he 
wore  during  his  performance,  he  removed  it,  lu  show 
there  wna  none.  Me  waa  elected  member  of  the  Phsl- 
hariBOttic  society  of  Bologna,  and  received  an  order 
of  knighthood  from  the  Pope.  \  mass  calif r1  the  3f|. 
•erere  is  performed  at  Rome,  in  the  Sixtusc  ctia|icl, 
twice  during  Passion  Week,  by  choristers  only,  with 
an  effect  which  no  other  band  has  been  able  to  prodtioh 
insomuch  that  Leopold  I.  of  Austria  having  4|bt|iM4  A 
copy  from  the  Pope,  he  aoapected  a.spttrt04MCQ49M^ 
tioo  had  been  imposed  oo  him,  and  sent  an  envwy  h 
remonstrate  \\]\h  his  Holiness.  Tl*  mu/icians  being 
prohibited  lu  ^ive  copies  of  it,  Mozm  t,  by  tiu  .^atonishing 
effort,  committed  the  whole  to  memory  ;  he  wrote  it  down 
at  home,  after  the  first  performance,  aiid  on  the  itfimd 
occasion  cmfed  it  in  bis  hat  forcerrectioii. 

Having  previously  undertaken  to  compose  the  music 
for  a  serious  opera,  to  be  produced  at  the  carnival  of  Bo* 
logna,  he  wrote  Mithndates  in  his  fifteenili  year,  which 
was  performed  on  twenty  successive  nights;  snd  during 
four  .or  five  years,  partly  occupied  in  excursions  through* 
out  iiaijr  and  Germany,  be  engaged  in  seveial  ivorka  at 
the  desire  of  illastrions  p«raonagei.  Hie  parents  con- 
stantly accompanied  h'ur.  in  V;is  travels,  for  he  wri-; 
completely  devoted  to  In-,  arl  as  lo  be  rcgardlc&s  o(  all 
personal  interests. 

In  1777,  Mozart  intende  d  to  est;iblish  himself  at  Paris, 
a  plan  from  whicli  he  was  diverted  by  his  disspprobatioa 

of  tbe  kiaA  of  ntttaic  wbwb  wm  iiMbNonWe  la  ttet 
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After  returnin;^  lo  Salzburg  In  1779,  he  resolved  to  fiK  manf  retrenchments  and  alterations.   The  extension  of 

his  tuuirc  residence  in  Vienna,  where  it  is  affirmed  that  the  scale,  and  mnltiplicaiion  of  musical  intervals,  consti* 

he  became  (he  pupil  of  Haydn.    We  ore  doubtful  of  ttlitBBlMdingldistinclion  between  the  older  and  modem- 

the  fact,  but  this  roaster  held  him  in  high  eatimation ;  eonpoaw*.  Both  roajr  be  camsd  to  infinity^  but  aa 

and  it  f s  ktiomi,  that  a  few  years  later  he  did  not  acruple  that  alone  tan  be  called  music,  from  which  pieenire  te 

to  afTirn  that  he  was  the  greatest  composer  of  the  age.  immediately  derived,  the  nrl'-^n-at^c  is  not  obvious  of 

l"or  a  number  of  succeeding  years,  Mozart  did  little  descending  so  far,  that  nod.iu^^  except  a  conluscd  Hut- 
else  than  cotiipose  music  with  amazing  rt])ulatinn  ;  he  ter  ia  sensible  to  the  car,  or  ot  ascending  so  high,  that 
was  powerfully  promoting  that  grand  revolution  which  the  powers  of  vibration  acem  exhausted  in  piarcing 
««a  aitbstitiiting  energy,  variety  and  expression,  for  the  ■brilloeis.  Consideriagi  «hO|  tint  the  imest  airs  are 
languor  uul  nmnotoiqf  which  pervaded  the  works  of  most  Nttricted  within  m  verf  Barrow  cetpant  it  it  efidant 
of  his  predecesseri.  His  operas,  symphonies,  quartetts,  that  the  muttlpiicition  of  the  notes  in  a  buis  until  there 
songs,  and  dances,  were  all  received  with  unexampled  seems  a  contest  between  :iumberand  space,  and  the  mi- 
avidily.  But  tke  jieriod  when  he  became  passionately  nuteness  of  their  subJiVision,  are  often  of  very  cjucs- 
cnamoured  of  Constantia  Weber,  a  celebrated  actress,  tionablc  application.  When  the  opera  to  which  we 
was  not  the  least  brilliant  of  his  compositions,  for  it  is  allude  was  publicly  performed,  it  received  the  warmest 
under  such  impressions  that  men  are  most  earnest  to  encoiiuams  from  the  emperor,  with  whom  Mozart  was 
diatinguisb  theroselres.  Temleraesft  is  the  leading  m  great  bvoaritei  though  without  participating  much  of 
ehsracteristie  of  his  worlis,  and  l>e  liad  now  an  opportu-  Ma.faaniity.  He  had  been  appointed  chapeUnmter  to  his 
nily  of  displaying  al!  his  science  and  feeling  in  an  opera,  illtistrious  patron,  to  which  ofTicc  no  salary  was  attacli- 
ealled  Idomeneo,  which,  in  the  year  1781,  had  been  dc-  cd,  but  he  received  100/.  a-ycar  asi  privsue  co£i»i;o»cr  to 
manded  from  him  \;y  the  Elector  of  Bavaria.  Mozart  him.  However,  he  was  attached  to  his  person,  and  oa 
was  wont  to  esteem  it  the  beat  of  his  productions,  along  that  account  declined  an  ofier  of  being  appointed  di> 
with  Don  Juan,  an  opera  of  another  kind.  The  sneeeaa  vector  of  the  orchestra  of  FredMte  of 'Prasaiat  ^  aw' 
of  the  latter,  which  tirss  composed  for  the  theatre  at  vereign  who  best  of  all  knew  bow  to  appreciate  merit* 
Prague,  in  1787,  was  more  eqntvocal.  Though  the  The  production  of  an  opera  being  an  incident  of  no- 
work  had  been  undertaken  for  a  consiilcrubie  time.  Mo-  toriety,  to  which  many  have  an  interest  iti  calling  tho 
zart,  instead  ol  fuliiUing  hia  engagements,  had  spent  (he  public  attetuion,  the  date  of  other  compositions  is  not  so 
day  preceding  that  for  %vhich  the  performance  was  an-  readily  ascertained.  Mozart  wrote  a  number  of  pieces 
Bounced  in  bunting,  for  he  wss  immoderate  in  the  pui^  merely  lo  gratify  bis  friends,  whieb  were  afterwmrda 
ante  ef  pieaaure.  The  general  fehearaal  Ind  tahcB  anrrepiitiemly  obtained  by  nmi»«etlara  Gsr  pvblien- 
place, but  the  overture  was  yet  to  be  written.  After  par-  tion.  But  copyrights  oa  the  continent  are  less  valuable 
taking  of  some  exhilarating  beverage,  tie  sat  down  to  than  in  Britain,  where  indifTcrent  ballads  are  remuoe- 
finish  his  task,  when,  overpowered  by  fatigue,  he  soon  rated  with  ten  guineas  each,  and  the  music  for  dramas 
iiell  fast  asleep.  Mis  wife  allowed  him  to  repose  two  with  lOOCU.  or  1300/.  Moioirt  received  about  fifty  gtii- 
lieurs,  and  having  awakened  him  at  five  in  the  mort^ng,  neas  for  tho  M^fic  JVarr,  one  of  liis  tnest  works,  and 
he  completed  the  work,  which  was  heard  in  tbeeveaiiu|.  the  favourite  cofpoaar  of  nsodam  times,  Roaaini,  does 
Critiea  pictakd  that  the  parts  where  the  eonqneer's  »<•  net  reap  mora  than  SOL  §ar  m  whok  opera, 
culties  were  overcome,  are  betrayed  in  the  composition;  The  Magic  -Flute  was  composed  in  1 792,  and  was  per- 
and  certainly  the  first  movement  contains  passages  from  formed  an  hundred  times  at  Vienna  in  the  course  of  a 
which  earlier  musicians  would  not  have  earned  fame.  year.  But  M  j  '  u  r  had  frequently  to  contend  with  dis- 
Don  Juan,  now  better  known  by  the  name  of  Don  Gio-  treasing  opposition  lo  his  works,  in  the  jealousies  ex- 
vanni,  was  not  performed  in  the  Opera  House,  Loodon,  cited  against  him  among  those  whom  his  celebrity 
«Mil  ISlfi  thir^  years  after  its  date.  Here,  it  may  be  eclipeod,  and  to  which  ite  liimaelf  believed  he  at  last 
«taMrked,that  Moaatt's  hablta  were  very  Ireegutar.  At  fell  a  aacrilice.  On  the  first  rspresentation  ef  the  Mar- 
tiroes  he  laboured  with  incredible  application,  and  would  riagc  of  Figaro  at  Vienna,  some  of  the  principal  per- 
instantly  commence  the  subject  of  an  tnga;^cmint,  but  formers  endeavoured  to  diminish  the  effect  of  liie  finest 
he  was  not  equally  as8tdti>  us  in  r  mplcting  u.  He  ge-  airs ,  v.  iiir  h  so  much  provoked  the  composer,  very  irri- 
nerally  composed  early  in  the  nvoi  lung ;  after  which  he  table,  besides,  in  musical  matters,  that  he  loudly  oooi* 
Ad  BOtMng  during  tw  day,  unless  it  might  be  adding  plained  to  the  emperor,  then  present,  who  threataMd 
to  works  m  progreaa  t  h«  was  also  fond  of  playing  late  the  effendera  with  his  displeaaure.  In  bet*  the  greater 
In  the  entnfafg,  and  would  pass  entire  ttighta  with  the  pen  works  of  Motart  ean  admit  of  no  dimtoutioos.  For  the 
in  his  hand.  In  con^r  pir r -e  nf  his  habi;s,  and  tho  un-  peribrmancc  of  Haydn's  Creation,  it  has  been  remarked 
rerlainly  of  his  profiu,  aa  also  liis  generous  dispoaitioo,  that  "at  least  twenty-four  voices  and  sixty  instruments 
Mozart's  finanres  became  so  tnuch  dcr.^iiged,  thitt about  are  required  :"  and  of  Mozart's  operas  it  may  be  said, 
this  time  he  proposed  to  reside  in  Lrondon.  that  not  only  the  orchestra  must  be  (uU,  but  the  per- 

Before  the  period  of  which  we  speak,  howevert  ho  fimnera  eaccllent,  conditions  so  rarely  attainable,  that 

had  composed  a  comic  opera,  Tke  Mtopement  Jrom,  tke  it  ia  not  surprising  if  a. manager,  exhibiting  his  theatri- 

Seraglio,  by  command  of^ the  emperor  Joseph  II.,  and  eil  lUirary,  exchimed  with  a  deep  sigh,  on  pointing  to 

The  Marriage  qf  /"f  tts     On  the  rehtarsal  of  the  for-  the  shelves  bearing  his  name,  "These  have  been  iny 

mer,  the  emperor,  who  himself  had  considerable  &kill  ruin."   From  this  defect  they  have  repeatedly  failed, 

in  music,  said  to  him,    My  dear  Mozart,  that  is  too  fine  Independent  of  our  inability  to  trace  the  progress  of 

ibr  my  ears :  there  are  too  many  notes  in  it."  **I  asfc  Moxart'a  worlts,  all  have  been  rcprouuced  under  sgch 

your  majesty's  pardon,**  repHad  the  composer^  not  re-  diversified  feme,  that  it  n  no  easy  matter  to  discover 

lishing  the  criticism,  **  there  arc  just  as  many  notes  as  either  for  what  instruments,  or  for  how  many  parts  they 

there  should  be."   The  emperor  was  embarrassed,  and  were  designed  originally.    But  the  fertility  of  his  ge- 

remained  silent.    Perhaps  Mozart  aiterwards  admitted  nius  enibi-accd  every  (ji;Tcit.n[  uepariment  of  the  art; 

tho  justice  of  the  remark,  for  the  opera  underwent  and  the  period  when  it  was  most  actira  can  be  somc' 
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times  asceruined.  Th«  npiditf  of  h»  oorapotitiM 
WM  aktooubiog,  for  1m  CltmenMa  dt  71ifo»  «a  openi  ds* 
■nod«d  by  the  Bohemian*  for  th«  eoroMrion  of  Leopold 
wei  Mgon  in  his  carriage,  on  a  journey  to  Prague, 
•nd  finished  in  18  days.  But  already  Moziin's  health 
was  declining  ;  his  anxieties  brcame  great,  and  his  ap- 
plication immoderate.  Toialty  absorbed  by  enthusiasm, 
he  neglected  repose,  and  frequently  he  ftinted  fiom 
the  exceesife  fotigue  attending  the  erdent  praeecntioii 
of  hie  leboars.  At  length  he  fell  into  ebebitul  melan- 
cltoly,  tVom  whif-h  r.'i'hinr  could  arouse  him,  and  he 
was  lull  ol  tcsfot  at  his  approach int;;  end.  The  faul 
event,  however,  wai  accelerated  by  a  circumstance  well 
calcuietsd  to  make  a  deep  impresatoo  on  the  morbid 
WD^iliqr  d  hk  mind  ^^  hen  ptnnged  in  •  profound 
reveri«i  nitrangcr  of  dignified  manners  was  announced, 
vhooenmramcetcd  the  wishes  of  some  unknown  person 
of  exalted  rank,  ih»i  he  should  compose  a  solemn  mass 
for  the  repose  of  the  »oul  of  one  tenderly  beloved,  whom 
he  had  just  lost.  An  air  of  mystery  pervaded  the  in* 
terview :  the  composer  was  eshorted  to  esertise  all  hie 
genius ;  and  hn  engaged  to  iiaiah  bfa  worh  in  •  moMbf 
when  the  stranger  promised  to  return.  He  disappear- 
ed, and  Mozart  instantly  commenced  writing.  Day  and 
ni^ht  were  uninterruptedly  occupied:  but  he  was  con- 
bumcd  by  gloomy  presages,  and  at  length  exclaimed 
abruptly  to  his  wife,  in  great  agitation,  "  Certainly  I  am 
compoaiog  thia  requiem  lor  nqraolf  t«^t  will  aervo  for 
Mif  own  wneral.*' 

Though  bis  strength  continocd  lo  fail,  his  assiduity 
was  unabated;  and  at  length  he  was  obliged  to  suspend 
the  undertaking.  At  the  appointed  time  the  straiiv^cr 
returned.  1  have  found  it  impossible  to  keep  my 
word,"  said  Mocartt  to  whleh  the  stranger  answered, 
*'  Give  yourself  m»  oaensbiess.  What  longor  ttmo  do 
\ou  require?**  Moaart  re]died,  <•  Another  month."— 
'I'he  stranger  now  insisted  on  doubling  ''n  rnvrnanicd 
price,  which  he  liad  paid  down  at  the  oiuitl,  uj>d  retired. 
It  was  in  vain  that  Mozart  endeavoured  to  trace  him; 
which,  conjomed  with  otiicr  circumstances,  corroborate 
•dbia  beliif  that  he  was  some  supernatural  being,  sent 
t»  MmottiMc  tho  doao  of  hie  mortal  careee>  Nernrthe- 
le«a,  Ms  idioora  were  tenewcdf  and  the  work  at  laac 
was  nearly  completed  within  the  stipulated  i>eriod,  when 
the  mysterious  sirangei-  again  returned  ;  but  Mozart 
was  no  more.  He  died  on  the  fifth  of  DoGcnUMfb  17M, 
aged  thirty-6ve  years. 

In  penon  Mozart  did  not  exeeed  tbo  imddlo  ^ae;  he 
was  thin  and  pale,  and  his  health  was  always  delicate. 
The  expression  of  his  countenance,  without  any  thing 
fiiriking,  was  exceedingly  variable,  and  rather  that  of 
an  absent  man.  His  ttabits  were  awkward,  and  his 
hands  had  iMon  accustomed  so  incessantly  to  the  piano, 
that  Uief  eoomod  incapMble  of  a  pptication  to  anf  thing 
reqnlring  addlWM.  Ho  ivas  of  a  mild  and  affhctimiate 
i!i'^po*=ition  :  fait  Mlind  was  not  uncultivated,  a*.  !  rhr 
uumber  of  bis  works  Is  a  sufTicicni  proof  of  his  indus 
try.  Hi;  ii|,uiior/  df  rit/irr  composers  were  liberal,  and 
he  entertained  the  highest  respect  for  Haydn  in  parti- 
calar.  "  Believe  nO|  tir»"  mid  he  m  an  oflficious  critic, 
who  sought  to  demoMmie  certain  «mm  of  that  great 
master,  **  believe  me,  rir,  were  jroa  and  T  amalgamated 
together,  we  should  not  afford  materials  for  one  11  u  dn  " 
He  was  not  insensible  of  the  beauties  of  his  own  com- 
positions; and  on  the  very  day  of  his  decease,  calling 
for  the  Re^iem,  be  had  some  paru  of  U  jperfofmed  bj 
his  bedside.  As  the  stranger  wlio  fecoifad  tkb  fitl« 
wofk  cotdd  Btw  bo  diMOTei«df  aotvlClMlnfiBg  111  ilk* 


qidrieo,  it  would  have  been  lost  for  ever,  but  for  tlw 
pmaorvntwn  of  the  score  bjr  the  comimser'a  fomitap. 
The  genius  of  Moiart  in  music  was  eubtima.  Uf  the 

mimbcr,  variety,  combination  and  cfTcci  of  his  works, 
he  rauk.^  in  the  highest  class  of  modern  masters.  An 
air  of  delicacy  and  sentiment  per  .  i  U  >  whole.  Full 
and  harmonious,  they  are  altogether  tree  ol'  that  oaea- 
grooess,  and  thotse  capi  icioaa  occentricitioib  Vidoii  |w* 
tMj  tlko  aterili^  ol  inventioii  too  common  amonc  mat^ 
eiaas.  The  taste  which  thef  exhibit  shows  that  nrigm 
images  were  ini-ompiti'.lc  \r'nh  his  mind  ;  it  seems aa  if 
he  knew  that  ^ucli  a  ueiormiiy  is  alike  pemicioua  to 
science  and  the  arts.  A  vulgar  composer  is  struggUog 
to  carry  mankind  back  into  the  padi  which  they  have 
left  fiir  behind  them;  a  polished  composer,  in  outstrip- 
ping his  conlempomries,  lays  open  a  beautifnt-  fi«ld» 
which  he  invites  them  to  enter.  Mozart  has  been  most 
successful  in  gloomy  passsgc-,  or  tl,L)-c  of  rising  graa* 
deur,  from  according  better  with  the  ordinary  traio  of 
his  feelings.  On  almost  all  occasions  he  is  more  eeri- 
ous  than  comic,  in  endeavouring  to  pourtmir  tlm  pm- 
aionc;  and  Ua  love,  it  has  been  remarkodt  1*  nUwr 
sentimenut  than  spciftiret  However  simple  the  theme, 
however  intricate  its  variations,  his  return  is  always 
natural,  and  the  close  appropriate.  ? 1 1  h .tps  the  cicle- 
brity  ot  Mozart's  music  partly  arises  from  the  skilfol 
management  of  his  closes ;  for  they  invariably  leave  CB 
agNeahle  impression.  Ho  one  baa  aoipaaaod  lum  io 
tSo  anittble  occupation  of  the  parta  of  hie  eoneeited 
pieces;  for,  understanding  the  precise  q-nlltics  of  crery 
difierent  instrument,  nothing  is  appoints  )  .o  ^ay  whicb 
is  inconsistent  with  iu  rhai a, 

Notwithstanding  the  excellence  of  this  compos«rts 
works,  he  is  charged  with  some  important  defects, 
tboagh  it  m«at  bo  admitmd  that  ihcm  w«  Aver  iofo- 
riorlSes  than  in  the  eame  nnmbni'  modaced  by  «ay 

other.  His  '  nri!  prrformcrs,  it  is  aMcged,  are  sonic, 
times  irciitcd  as  U  Lucy  constituted  pa.?  of  the  orches- 
tra. In  passages  and  inicrvaU  ol  jm*  at  difTiculiy  they 
have  to  contend  against  the  overpowering  effects  of  the 
wind  inatrvmenis,  whence  bis  operas  have  freqaeMty 
foiled  evan  with  goad  compcoiea.  Neither  can  i^  im 
denied,  that  nearly  all  the  subjeels  of  dl  Ms  sympho^oo 
want  that  intfTct  which  characterizes  those  of  Haydn, 
that  they  are  noisy,  thus  participating  of  the  graad  fra- 
cas of  instruments,  wherein  the  Germans  seem  to  place 
their  chief  delight;  and  what  is  more  singular»,titifc 
none  of  them  command  llw  atMltiDQ-  of  «i  a«diMO*> 
Undoubtedly  his  quintetts,  qqarlitts,  and  piano-forte 
compositions  are  very  fine ;  yet  they  are  less  ioteresiin^ 
to  the  hearer  than  to  the  performer.  Their-  recondite 
properties  are  perhaps  too  slowly  unfolded  for  a  tran- 
aiant  porformance ;  but,  for  tlM  same  reason,  their  snb- 
aiamaes  be  mom  nurmansnt  as  that  which  tm^ 

comes  ftmUiar  soon  loses  Its  eharma.  fn  tlie  voeal 
dcp:irtmcnt,  however,  ^!o^a^t  has  certainly  excrllcd 
HavLln.  Here  he  iuis  pryfitcd  by  a  precept  of  tfutt  uu- 
miLntjic  inj.ste;-,  wlin  liimself,  by  ,i  si[-;.t:,gc  incon5!-.',t: n c <,■, 
appears  to  have  transferred  it  from  'the  vmces  to  the  in- 
ttnwMDti.  «  Utthn  air  be  good,'*  mid  Haydn,  »  aid 
the  oompoaMom  wlutovor  Itlsi  win  aawMrodiy  gimttk 
It  is  the  soul  ami  esseiwe  of  morie.** 

In  contrasting  the  merit  of  composers,  their  n;ra  is 
to  be  taken  into  account.  Handtl,  though  born  only 
SO  years  later  than  Cerelli,  aimed  at  elTucts  which  the 
othor  never  conceived,  and  quite  disconcerted  him  by 
Ua  MvdtieB.  The  youth  of  Haydn  was  cotemporarjr 
iriili  Hndol'k  age  Mflwt  Mtom^  nd  taih  Jnm 
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tMfedHftiB  what  it  is  doubtful  whether  Ilandcl  ever  con- 
.  templtted.  Dncending  Mill  laur,  the  works  of  Be«t- 
hown  aeem  to  exceed  the  but  w»  shall  not  say 

Cbe  qualities  of  all  his  predeeeMors.  Neither  is  the 
structure  of  the  orchestra  to  be  overlooked,  for,  inde- 
pendent  of  the  combinations  of  musical  phraseology, 
the  subdivisioD  and  cxtention  ot  the  scale,  it  is  there 
that  wc  must  also  seek  much  of  the  varieties  of  modern 
atnlc.  Everf  theme  beiojf  aim^  ia  kscIA  the  older 
eempoMf*  T«ttdned  thit  nnpUatf  i  timr  Tocal  puts 
had  few  accompaniments,  but  the  modems  cultivate  the 
highest  embellishments  of  the  voice,  while  they  some* 
times  forget  its  right  of  predominanc}'  amidst  contend- 
ing harmonies.  The  instruments  were  few,  and  of  very 
Bmhed  compass,  and  the  essence  of  the  composition 
«ae  reatricted  to  the  hands  of  the  leader.  Now  tiwf 
mre  mnhipliedrthe  scale 'ir  enlirged  beyond  sll  the 

bounds  of' r:iVj)Li,:fu,  ck;: PL ssl'iti,  and  th'.-  rinrs-  passatjes 
of  the  m'.iiic  ai  L  :l;j^;t;'icd  c\cry  whc:  -' ;  Ll.us  produc- 
ing greti'L'.'  v  iijaty,  whicn  ix  [  im?;  i  ieatcr  address. 
Corctii's  pieces,  excluding  the  organ  ad  Ubitum,  have 
no  wind  instruments :  Handel  fai  general  uses  them 
■•psringhr  t  but  Usyda  does  not  scruple  to  give  the  haoti* 
Ms  or  ossseofi »  solo  s  Monrt  frequently  esUs  en  tiie 

pre-eminence  of  the  fluie  :  Cliemhini  rli^pliys  the  bass; 
end,  as  If  all  the  powers  of  meiody  wci  a  extiausted, 
Beethoven  finds  a  wide  vacancy  for  kettle  drums.  Per- 
haps the  roundness  and  fulness  so  peculiar  to  some  of 
Ihli  •other's  srwlis,  results  merely  from  the  mere  eo> 
]lioai  «SB  of  gnver  hiteostion.  Composers  also,  not 
content  wKh  Iraitetitre,  have  attempted  descriptive  nra- 
sic,  as  if,  from  the  faint  resemblance  which  maybe  pro- 
duced of  the  roll  of  distant  thunder,  it  were  etiually 
possible  to  represent  the  flashing  of  li^htaing,  or  the 
shock  of  an  earthquake.  But  no  descriptive  or  Imita- 
life  miM(e  has  yet  betrayed  its  original:  on  the  con- 
'tn^jTi  the  cempoeer  is  chiety  indebted  to  the  pliaQt 
Imsgination  of  his  sudiene«»  coopled  with  ipointed  veri> 
bal  explanations.  On  (he  whete^  we  ave  iootiBed  to  reirit 
Mosart  next  to  Haydn.  --  v^  ■  " 

Like  most  other  great  composers,  Mozart  probably 
-baa  written  too  much.   Many  men  mistake  fertility  for 
'invootfont  hut  the  real  brilliance  of  original  genius  is 
•eoon  exhausted,  and  on  this  account  it  is  that,  in  the 
■rain  pursuit  of  novelty,  they  wander  into  incottsistencies, 
which,  although  a  temporary  support,  are  ultimately 
fatal  to  their  works.   The  total  number  of  Mozart's 
eempositions,  we  have  uoderstoodt  smonnUi  to  115, 
«mOR(;  which  sre  IS  drwnttk  op«n»i  vr  qrmphonieS) 
%  original  quhitetts  fbr  violins,  tMiort  tad  Hmnoello, 
in  (juartci.'s,  and  1  trio  for  ihc  same  instruments,  toge- 
ther with  3  ciUetts  for  violin  and  tenor.    He  wrote  many 
pitccs  fbr  Ihc  pijc  )    j  ;  !  all  other  i[;'>triin',c!ii ^ ;  but 
several  changes  have  been  mad«  in  the  arrangement  of 
^is  musici  both  bfMmaelf  and  its  editors.   One  of  his 

rio-ferte  qoartetts  was  a  quintett,  and  one  of  his  vio- 
qvtnletts  originally  adapted  for  eight  wind  initni* 
ihiems. 

Mozart  married  Constantia  Weber  in  1T81,  by  whom 
he  lefi  a  s  ri  and  a  daughter.  After  his  decease,  liis 
fimily  met  with  ample  protection  and  support  from  the 
MiabitaDts  of  Vienna,  who  were  grateful  for  the  piea- 
mn  they  had  detired  from  hla  works.  His  sister  ahan- 
dolled  the  fAMlcal  prafhinon  on  msrrylng  a  counsdior 
of  the  Prince,  bishop  of  Salzburg.  It  is  said,  that  bis 
aoni  following  in  bis  footsteps,  has  composed  between 


15  and  20  operas,  chiefly  for  the  piMKHfarlBi  bt  Wilh—* 
gaining  equal  celebrity,  (r.) 

M ULL|  one  of  the  western  islands  of  Scotland)  is  ia 
the  oontttf  of  Ai^le,  and  is  the  third  in  point  of  msgni* 
tude.  It  is  of  a  very  irregular  form,  and  so  much  in* 
vaded  by  arms  of  the  sea,  that  its  circumference  is  above 
3U0  miles,  although  its  greatest  diameter  does  not  ex> 
ceed  35.  It  is  divided  into  three  parishes,  Kilfinichen, 
Kilniniaoiand  Toroai^i  of  Which  the  feUosnng  waa  the 
populatiM  in  1811. 

Kilfinichen,  ....  3205 
Kiiminiant  ....  4064 
TorosBjr,  .      .  8114 

Total,  938a« 

Theavperikial  eooteata  of  thoialnd  aredtO-aqmns 

miles,  or  310,000  Srnich  acres. 

The  parish  of  KilLiiichcn,  generally  called  tbeparisli 
of  Ross,  occupies  the  soiiih-wcsternpariof  tlieisland,and 
extends  23  natles  in  length,  and  13  in  breadth.  It  in- 
cludes the  islands  of  Inchkennelhi  Eorsa,  and  IcoUnkHL 
It  is  in  general  barren  and  mountainous.  The  shorea  am 
bold  and  rocky,  exhibiting  in  many  places  haaallle  oe* 
lamns;  an:)  there  arc  good  marble  vniiiei,  in  (iifTet  f-nt 
parts  ol  ilie  parisli.  The  kelp  uwtii;  aijiiuull)  vanes 
from  70  to  120  ions. 

The  parish  of  Kilninian  occupies  the  peniosuia  in  the 
north-west  part  of  the  island,  and  extends  about  13  miles 
«n  leo|rtb|  and  is  in  Ixwadtb.  It  inotadaa  the  iohabtted 
ktes  of  Ulva,  Ge«om»  Little  Coloma,  and  Staffk,  and 
the  uninhabited  cluster  called  the  Treshinish  Isles.  The 
parish  is  in  general  hilly ;  but  the  arable  land  on  the 
coast  is  tolerably  good  and  fertile.  This  parish  manu- 
factores  from  1 70  to  180  torn  of  kelp  annually,  at  the  ex* 
pcnse  of  aboat  30a.  per  too.  Thare  are  five  lake*  in 
■the  pwiah)  ahomitog  with  trout.  Salmon  are  caught 
at  the  moeth  of  several  of  the  rivulets.  The  town  and 
lUH'bours  of  Tobermory  and  Aros  ure  in  this  parish. 

The  pai  Ish  of  Torosay,  or  Penoygown,  occupies  the 
south-cast  side  o!  the  island,  and  stretches  along  the 
sound  of  MulL  It  is  abottt  13  miles  wide  in  every  dW 
rection.  Ita  gonoral  aspect  is  ragged  and  meuntainooa. 
TlM  highest  part  of  it,  viz.  Benmore,  is  3097  feet,  as 
determined  barometrically  by  Dr.  Maccultoch,  while 
Benychat,  the  higlicsi  hill  next  to  it,  is  3294.  The- parish 
is  excellently  adapted  for  sheep  pasture.  Castle  Do  wait, 
once  the  residence  of  the  chief  of  the  Maclcaoa,  sunds 
oo  a  lefip  promontory^  overhaogiBg  the  Sowid  nf  MuU, 
and«  till  lately,  was  tKcupied  as  barracks  for  a  smsll 
parly  of  soldiers  froiii  Tort  ^Villiam,  stationed  here  to 
(.l>eck  the  smugglers.  The  parisii  contains  several 
birch  woods,  annually  cut  tor  charcoal.  ThtnarasOMP 
red  deer  io  the  mountainous  parts  of  it. 

The  Duke  of  Argyle  is  the  principal  proprietor  to 
Mhll»  the  muMbor  of  proprietara  amooniiBg  ta  abeni  10. 
The  Dnke  possaaaes  nearly  one  half  <^  the  island. 

The  climate  of  Mull  is  remarkable  Tor  its  extreme 
wetness.  It  is  more  subject  to  rain  than  any  of  lh«  west> 
crn  islands,  exceeding  even  in  this  respect  Rum  or  Sky, 
which  rank  next  to  it.  Dr.  Macculloch  ascribes  this  to 
the  altitude  of  its  own  bills,  and  to  that  of  the  range 
which  esteoda  from  Cruaclian  to  Ben  Nevis,  which 
assists  in  precipitating  the  clouds  that  arrive  from  the 
western  ocean.  From  its  bcmg  immediately  open  to  the 
sea,  it  receives  with  undiminished  energy  gales  of  wind 
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•od  rain,  of  which  the  inhabttmtt  of  better  ellinalet  md 
Mftrcely  form  a  coDC»]MhNl. 

The  principal  town  «tld  htrboora  in  Mult,  ■!«  Tober- 
mory and  Aros.  Tobermory  (St.  Mniv'-i  \Vt\))  was 
begun  in  1789,  under  the  auspices  ol'  ilic  S>jciciy  li>r  ii.c 
Encourafrement  of  Manufactories  aiui  !■  iiiK-iK  ■-.  a  <  us- 
tom-houae  and  poat>ofBce  wer«  buiit  in  tr^k,  and  many 
good  houses  of  stone  and  lime,  and  covered  with  siaiei 
htm  bcco  ainceCfected.  It  hwof  J«te  increiMd  in  popu* 
tatkm,  tnd  new  contaim  aboat  «00  inhabttant*.  U  has  a 
fine  bay  and  harbour,  sheltered  from  the  ocean  by  \},c  Isle 
of  Calve.  It  had,  in  1810,  II  registered  ve^  c  I iKunned 
by  29  men,  and  amounting  to  278  tons  burden  ;  arid  ttu-rc 
•re,  bcsidesi  38  opeo  boalSj  with  three  men  eachi  which 
•re  oomiBOBlf  oinplofod  in  the  fiahtrjr.  Tlie  tiltage  baa 
Hierefcre  IIS  seamen.  In  1808,  the  number  of  ireasela 
winch  entered  inwards  was  58,  and  those  which  cleared 
out  70.  There  is  also  a  harbour  at  Aros,  aiu!  near  it  a 
|dcturcsr{ue  old  caiitlc,  which  ia  said  to  have  belonged 
to  the  Lord  of  the  Isles.  The  castle  of  Moy,  situated  in 
Lioch  Bufi  is  another  of  the  enliquities  of  Mull.  It  is 
vety  enikr,  and  farms  •  fine  cenireit  with  tlte  fnodem 
excellent  mansion-house  which  stands  near  it.  See 
M'Donald's  Agricultural  Survey  of  the  Hebridet,  p.  669. 
Edin.  1811;  Smith's  Agricultural  Nffioi  !  of  .ircryleit/iire, 
Lond.  iSiSiand  Dr.  Maccuiioch's/Pramyk/ton^lAeff  cal- 
em  Itlandt,  vol.  i.  p.  530, 5  37,  andvol.  iii.  p. rs.  Edin.  Itl9. 

MULTIPLIER.   See  Elbotmoitt. 

MUMMY.  See  EMnai-ifiiro. 

IVIUN'DLN.    Sec  Misdf.v. 

MLNICII,  the  capital  o(  tlic  kingdom  ol  Ua\a;ia,  is 
situated  in  a  plain  on  the  west  bank  of  tlic  Isci'.  U  is 
surrounded  with  a  rampart,  whicli  incloses  three-fourths 
ef  the  houses,  the  other  one  fourtt  COQititUtiBg  tlM 

•ubttrtM.  Munich  is  divided  into  four  qonrten hf  mMM 
oftwo  spacioaB  strMts,  at  right  angles  to  one  another, 

the  place  of  intersection  rorniinL:  tic  principal  square  Ttic 
Streets  arc  in  general  broad,  and  the  houses  neat 
well  built,  though  high.  The  principal  public  building 
ia  the  palace,  which,  though  plain  in  its  exterior,  is 
vithiB  splendid  and  magnificent.  It  contains  a  grand 
adoMH  c«Ued  ihe  Whine  Horses  ^  the  srand  imperini 
Iiall,  wMch  is  reelHMed  the  finest  In  Oemmny ;  the 
cabinet,  adorned  with  130  miniatures,  each  of  which  is 
valued  at  2oU  old  Louis }  the  bed  of  Charles  V'll.  the 
embroidery  of  which,  in  gold,  silver,  and  pearls,  weighs 
94  quintei*}  •  tapestryt  representing  the  actions  of  Otbo 
•r  WittieBbech;  the  gteat  marble  atnirease)  the  gnltery 
of  pictures  ;  the  treasury,  containing  a  large  collection 
of  diamonds,  rubies,  emeralds,  &c. ;  the  royal  chapel, 
with  its  valuable  deposits,  such  as  a  virgin  of  gold, 
weighiog  S3  lbs.|  a  superb  picture  of  Michael  Angclo, 
MMlthe  mwli  illar  which  Mary,  Queen  of  Scots  used  in 
pnaoDt  a  fine  o^n»  the  iisroons  paletioe  pearl,  and  the 
model  of  Tnjan's  cdmnn,  which  coat  10,000  docsts,  die 

nnd  bein^  of  lapis  lazuli,  and  thr  has  relief  in  bronze, 
ss  executed  in  1780  by  Livadicr,  and  the  bas  reliefs 
by  Bartolom. 

The  prinfcipal  church  of  Munich  is  that  of  Notre 
Dame,  which  contains  the  monument  of  tlie  Emperor 
Lo«is  IV.  heaidea  thirty  altarsi  and  naintinga  of  great 
T«1ne.  The  church  of  the  Theattns,  bnitt  on  the  model 

of  the  Vatican,  contains  a  fine  pairiiing  of  the  plague  at 
Naples,  by  Sandrat.  The  church  of  tiic  Augustins  has 
a  fine  painting  by  Tintorct,  which  was  cut  in  two  in  or. 
der  to  get  room  to  snuff  the  candles.  The  other  priU' 
dps!  cbuKhes  are,  that  of  the  ci-devant  JesuitSi  now  be- 
ieni^  to  the  Knights  of  Malta  |  the  ehnreh  of  St. 


Peter,  adorned  with  fine  ftshitmftv^  that  of  Ihc  Knights 
of  Malta,  containing  •  trt-n  worth  twn  millioos  of 
fiorins}  and  that  of  the  l^ngiiih  ivIli^iooB,  whoinstrnet 

yornf»  girls  gratis,  not  only  in  rci'«ion,  but  in  r)bj"ri.s  of 
iisvlul  induitry.  Munich  contain*,  altogether,  tx^  cnty- 
twi)  i  i.iMcl  us.  The  other  juihlu  i  dildinK^  me,  t'ric  old 
electoral  palace  ;  the  palace  ot  Prince  Eugene  beanhar* 
nois  ;  the  Jesuits'  college,  containing  several  salocn^,  in 
one  of  which  the  academy  of  sciences  holds  its  sittings, 
whH«  snother  Is  oecopiett  with  phystcsl  and  mechanical 
iIi^;rlln•lCn!5  and  models,  and  objects  of  natural  history  ; 
the  toDvetit  nl  the  I'l unciican^,  which  contLiins  a  line 
copy  of  tlie  hsi  judgment,  by  Michael  Angclo;  the 
land-hauf,  where  the  states  meet;  the  council  bonse; 
the  arsenal;  the  new  opera  house;  the  bamclLa(  the 
mint ;  the  hoepitai  of  St.  Esprit;  the  great  Wilhary 
garden. 

The  principal  liitrary  and  useful  establishments  are, 
the  academy  of  scicnci  s,  cstahlished  in  1759;  the  school 
of  design;  the  rr.i'.i'aiy  school;  the  lyccum;  the  gym- 
nssiun ;  the  seminary  for  training  teachers;  the  obser* 
vetory ;  and  the  reteiintry  and  eurgical  schools;  tbn 
house  of'  industry,  and  the  house  of  education,  both  of 
which  were  established  by  Count  Rumford ;  four  or- 
phan  houses ;  a  lock-hospital,  and  a  house  of  correc- 
tion. The  principal  libraries  are  those  of  the  king,  the 
Jesuits,  and  the  academy  of  sciences.  The  royal  (UmMy 
centains  more  than  lOO/MO  volumes,  and  poesesses  n 
greet  nonsber  of  editions  of  I400|  and  some  veltMbto 
MSS.  The  fint  edition  of  Ptolemy,  with  map%  {•  otto 
of  the  rarities  in  this  library. 

Munich  carries  on  V(  ;,  t  -  -isiderable  trade  in  grain, 
wood,  salt  and  iron.  Its  principal  manufactures  arc, 
the  royal  one  of  upestry,  one  of  silk  ribbons,  gold  end 
silver  lace,  oottmi  stockings,  piMo>fortes,  ptoynwHrnrds* 
tobacco,  beer,  which  Is  made  to  the  srimmI  vm*  «f  m 
n^tlli-in  of  florins,  porcelain  made  at  Nyrophanher^y  ftti 
brought  to  the  warehouse  at  Munich. 

The  environs  of  Munich  arc  beautiful  and  agreeable. 
The  king  has  three  royal  residences,  vis.  at  Nympben- 
berg,  Schlosheim,  and  Porstenried.  At  Nymplienberg', 
aiMMtt  H  miles  from  Muoiehf  are  hufe  gardeM  and 
weter. works,  hut  the  palace  is  a  tastelesa  mase-oTlNiMii 
ings,  built  on  the  plan  of  Versailles.  The  palace  of 
Schlosheim,  13  miles  from  Munich,  is  a  magnificent 
building,  aivd  contains  300  apartments.  The  gallery  of 
painting*,  far  which  it  was  once  famous,  were  reraomd 
■hout  40ymre  sinee  to  Mui^h,  and  have  been  replaoefi 
by  others.  The  population  of  Munich  is  estimated  •! 
43,000.  East  Long.  1 1°  34'  30^^  and  North  Lat  48*  8' 
30".  See  Kuttner's  T^aveU,  Lett,  xxvi.;  Keichard's 
Guide  de»  Voyagevrt  en  Eurofiei  torn.  it.  p.  118;  MmI 
Abr^ge  dc  tout  ce  qu'it  y  a  de  remturMIe  Jt  1fe<r 4  JlHilslc/l^ 
1790.   Par.  L'Abb6  BermUier. 

MUNSTER,  a  town  of  Prases,  and  ptincipsi  plac* 
r.f  :i  r^.-ivcrnnicnt  r-f  t!ic  cumc  mwe,  is  situated  in  a  fer- 
ule ami  .igi  LcaL.k  (>Uui  on  the  river  As,  about  six  miles 
from  the  Lms.  The  town  is  tolerably  built.  'I'hc 
bouses  in  the  chief  streets  have  colonnades,  and  are  ge- 
MraHf  lofty  and  irregular,  with  painted  roofs.  Mun^ar 
poMemes  eleven  churches,  the  principei  of  whicb  an 
the  cathedral,  and  the  church  of  St.  Lambert.  In  tiie 
former  is  the  remarkable  chapel  of  Bernard  dc  Calcn. 
and  several  ancient  monumctjts;  and  at  tin:  top  of  ikc 
tower  of  St.  Lambert's  are  Mill  seen  tnc  three  iron  cages 
in  which  were  suspended  John  of  Lcyden,  the  king  of 
tl>e  .\oabaptisti,andhistwocfaiefabettera.  Theepiacopal 
palace  is  a  neat  building,  with  emtenaive  fnd  bteatttifnl 
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gardens.  Munster  ha&  three  schools  for  the  education 
of  youth,  wh»  pursue  their  maiurer  studies  at  the  uni> 
venity  of  Bonn,  eaubiisJied  in  1818.  A  amaU  trade  is 
carried  on  in  IIbmh  woollen,  wim  and  gndni  and  there 
are  some  small  manuiactorica  of  coarse  lineo.  The 
rainparts  are  flanked  with  trees,  and  form  a  beautiful 
pronaeiiade.  'lUc  populaiion  was  formerly  25,00O,  but 
U  is  now  suted  at  13.UU0.  East  Long.  7°  ia'  and 
Kovlh  Lat.  51"  58*  10*. 

MURClAf  a  province  in  Spaiiii  on  the  aiMreaof  the 
MeditcrrmMan,  estcoda  above  90  lean^es  from  novtJi* 
vest  to  south-east,  and  30  from  the  south-west  to  the 
north-east.  It  is  a  dry  hilly  country,  almost  covered 
with  mountains,  whicli  arc  chicBy  branches  of  the 
Montea  Qrospedani.  Tiie  nio!>t  remarkable  of  these, 
Id  extent  and  elevation,  is  that  of  Carascoy,  to  the  south- 
cait,  a  cfloituiaatioR  of  the  Siena  de  Caaoilr ,  which 
Biretchcs  aho  into  Xaen  on  the  gonth,  and  into  Granada 
on  the  tinr'li,  Kr;nc  of  iliesc  hilly  regions  are  cultivat- 
ed, uiouj^ii  lat  soil  is  well  iuiicd  for  vines  and  olive 
trees.  The  mountains  of  the  province  have  the  ap- 
pearance of  conlainii^  many  valuable  mineral  produc* 
tions ;  and  there  are  traces  of  lead,  copper,  alum,  snU 
pburi  and  silver  ndnes.  Feathere4  aliu&»  vr,  blM 
bestoBtit  found  near  the  village  of  Almaniavron ;  roek« 
crystals  on  rvn  rriotunaius  near  Carthag^ena ;  a  largo 
&a!t  pit  near  \  liiciia  ;  and  various  kinds  of  marble, 
particularly  on  a  lofty  ridge  towards  tiie  frontiers  of 
Granada  on  the  north  cast.  There  are  hut  mineral 
springs  in  several  placc&,  which  are  used  in  paralytic 
jand  rheumatic  disordecst  especially  one  at  Arcbena,  four 
miles  from  Murcia,  whicli  «M  miieb  oelebnited  under 
the  Arabs,  and  where  nuQaof  Ronaoe^eea  knc  been 
discovered. 

There  only  two  rivers  in  the  province,  the  Se- 
gura  and  the  Gttadal^nlini  and  the  iaat  of  these  is  Itoile 
mere  than  a  brook.  The  climato  is  renMrkabl^  leof 

perate,  except  in  the  neighbourhood  of  Murcia  and 
Carthagena,  where  the  beat  is  almo»t  insupportable  in 
summer.  The  sky  is  uncommonly  serene  and  clear ; 
and  rain  falls  very  rarely  in  any  part  of  the  province. 

The  soil  is  generally  dry,  but  a  little  rain  has  great 
efficacy  in  the  more  parched  plains.  In  the  watered 
plains,  along  the  banks  of  the  Segsrsi  it  is  nncommonlf 
fertile ;  but,  except  a  few  olives  and  mulberries,  there 
is  nothing  hut  corn  raised  upon  them.  The  soil,  in  ge- 
neral, rec|uircs  little  cultivation,  and  vrhcrcver  irrigation 
can  be  practised,  yields  the  moat  abundant  returns ;  but 
the  iohtbitaiita  have  no  skill  in  agriculture,  and  are  too 
indolent  to  avail  themselves  of  the  advantages  witbm 
their  reach.  Except  around  the  principal  towns,  where 
the  grape  is  cuUivatcc!,  and  wine  made,  little  uUe  is  rais,- 
cd  in  tiie  province  but  corn,  chiefly  ^viieat,  tye,  and  hur- 
ley. A  considerable  tiuanliiy  of  Spart,  or  Spanish 
broom,  is  still  cultivated  near  Carthagena,  for  making 
shoes}. but  in  the  time  of  the  Romans,  the  country  was 
eo  covered  with  it*  that  Plinir  says  it  (umbbed  the  com* 
mon  people  with  materials  RtrinaUng  bedding,  clothct) 
shoes,  and  fire.  Hemp  is  cultivated  in  the  watered 
plainii:  saffron  is  raised  in  some  places;  and  olive  oil, 
though  of  an  inferior  quality,  is  made  in  considerable 

Soantinr.  But  next  to  wlieai|  the  most  valuable  pro> 
nee  of  the  province  Is  ailkt  mr  which  the  white  mni> 
berry  trees  are  every  wliere  cultivated,  and  of  which 
about  the  value  of  360,000/.  is  annually  prepared.  The 
whole  produce  of  the  province  is  estimated  at  1 .436. 87S/. 
There  are  few  manufactures  in  the  province  i  and  even 
th»  greaier  pwtof  On  raw  Nik  prepMedin  the  country 


is  sold  to  the  neighbourioK  provinces,  while  manufactur- 
ed silk  is  imported  from  other  places.  It  is  only  in  the 
town  of  Murcia  that  a  manufactory  of  silk  and  ribbons 
is  carried  on  to  any  extent.  Soap  is  made  at  Villena 
and  Murcia;  hardware  at  Albacetei  brandy  at  Sar  and 
Villena;  salt-pctre  and  gunpowder  at  Motda;  and 
spart  is  made  in  private  houses  into  ahoosy  mnta*  baa* 
kets,  cordage,  and  package  coverings. 

Tliere  is  little  inland  commerce  in  the  province,  aa 
the  roads  ace  generally  in  a  very  bad  state;  and  there 
are  few  commodities  to  support  a  foreign  trade.  The 
exports  are  cutlery,  ribbons,  worked  spart,  wine,  silk, 
grain,  kali,  saffron,  to  the  amount  of  493,038/.  annually; 
and  the  imports  are  fruits,  beef  ado  hju.i  n,  wines, 
spices,  linens,  cloths,  silk  stuffs,  hardware,  and  a  few  ar* 
tides  of  luxury.  But  tke  iMfaince  is  in  favour  of  the 
exports^  which  brti^^a  some  wealth  into  the  eotutry 
every  yeer. 

Tnerc  nrc  no  inr,":,  ir.  thr  provircc.  f  xccpt  in  the  townj 
of  Mui'Lia  and  Cariliagena  ;  auu  liic  pusudti,  arc  vcfy 
bad.  Coaches,  calashes,  and  volantcs,  arc  used  in  Ira- 
velUog ;  and  there  are  various  little  carts  and  waggons, 
drawn  by  mules  or  oxen ;  but  asses  are  principally 
■■ed  bi  carrying  burdens.  No  attentioo  is  paid  to  the 
arts  and  sciences  in  the  province.  There  are  no  aitietai 
nor  even  a  tolerable  workman  in  the  whole  of  it.  Ex- 
cept at  Carthagena,  where  the  institutions  for  education 
arc  confined  to  the  pupils  for  the  royal  navy,  thcrt:  ,irc 
only  a  few  miserable  schools  kept  by  monks.  There 
are  two  public  Kbreries  in  the  town  of  Murcia;  bttt 
few  persons  make  any  use  of  them.  The  principal  towns 
of  this  province  are,  Murcia,  Carthagena,  I^rca,  Jo- 
milla,  Albacete,  Almanza.  The  country  Is  ifiinly  in- 
habited, except  in  the  more  fertile  plains,  where  the 
villages  are  closely  crowded.  The  population  is  not 
above  one^halfof  what  it  might  conmin;  and  in  ITitf 
did  not  exceed  las^iOO. 

The  mtives  of  t^s  province  are  remarkable  for  their 
apathy  and  indolence.  They  seldom  remove  from  their 
native  spot,  to  enter  tlic  .imiy,  the  navy,  or  the  univer- 
»ki£B.  The  more  wealthy  individuals  spend  their  whole 
time  in  eating,  sleeping,  or  smoking  cigars.  The  dtop* 
keepers,  the  mechanics,  and  even  tte  peasaotryi  aveco»* 
Hantly  retiring  to  their  meals,  or  their  ropoee,aiDd  do  not 
employ  a  quarter  of  the  day  at  their  work.  Even  the 
domestic  servants,  in  the  summer  season,  when  it  is  easy 
to  procure  subsistence,  leave  their  places,  and  refuse  to 
labour  when  they  can  live  without  it.  They  are  indiCt 
fereot  even  about  walking  abroad  for  recreation ;  an4 
either  spend  their  daya  within  doersrer  rit  down  if  thegr 
come  into  the  ojka  air.  They  seldom  visit  one  an* 
other's  houses,  nor  take  any  part  in  amusemems,  nor 
bestow  any  aiieniion  on  dress  and  furniture.  It  is  only 
in  Carthagena  that  the  inhabitants  show  any  activity, 
affability,  or  enjoyment ;  but  these  are  chieffv  foreigners, 
collected  in  the  place  for  the  purposes  Oc-fnde.  See 
Lsborde'a  Kiev  qf  5/teiK,vol.  iL  (f.) 

MURCIA,  the  capital  of  the  above  mentioned  pro- 
vince, is  situated  on  a  level  spot  in  a  large  and  be  uti- 
ful  valley,  watered  by  (he  Segura,  and  ornamented  by  ex* 
tensive  plantations  of  mulberry  trees.  It  does  not  ap- 
pear to  have  existed  in  the  time  of  the  Carthagbiiaiis 
or  Romans}  and  is  first  mentioned  about  the  end  of  the 
Gothic  dynasty  in  Spain.  It^is  frequently  noticed  in  his- 
tory after  the  beginning  of  the  eighth  century,  aa  alter- 
nately subject  to  the  Caliplis  of  Cordova  and  the  king- 
dom of  Granada ;  and  it  was  not  till  1365  that  it  was 
taken  peaset«on  of  by  Alpheoie  X.  King  ef  CaMile. 
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The  most  ancient  ranfllM  in  the  place  arc  of  French 
origin  ;  and  atill  bear  Mmaa  which  indicate  tlicir  deacent 
from  that  itation.   IMorcia  vat  Ibnnerif  a  fenifieil  ciljr ; 

md  some  reniairiH  of  its  wiilIs  ami  lowers  are  still  to  be 
seen.  TIic  streets  arc  very  narrow,  irregular,  winding,  and 
badly  paved.  The  houses  are  ill  built,  and  very  few  of 
them  are  worthy  of  notice.  Many  of  ihcm  are  of  aa- 
ctent  architectore»  and  loaded  with  ornaments  of  aeulp' 
tttre,  in  a  bad  taste,  and  of  poor  execution.  Theio  are 
no  public  edifices,  except  the  churches ;  some  of  wMeh 
have  a  good  appearance,  and  the  cathedral  particularly, 
though  ill  proportioned,  and  awkwardly  designed,  ex- 
hibits many  architectural  ornaments,  and  contains  a 
number  of  paintings.  There  are  leveral  promenades, 
and  a  botanic  garden,  capable  of  much  improTemeni ; 
but  the  citizens  seldom  frequent  anf  of  tboie  plnccaof 
exercise  and  recreation. 

There  arc  manufactories  of  salt-pctre  and  gunpow- 
der in  the  town,  on  the  king's  account}  and  others  of 
earthen-ware,  silk  twiaty  rilk  stuffs,  span,  aitd  riblxKis; 
and  the  principal  commerce  of  ihe  place  connita  in  ex- 
porting  the  two  lait  mentioned  articles  to  Madrid. 

It  is  the  see  of  a  bishop,  whose  diocese  includes  al- 
most the  whole  present  kinj^tlom  of  Murcia,  and  who 
enjoys  a  revenue  ct[ual  to  22,'J\6/.  14«.  4J.  The  town 
contains  eleven  parishes,  and  a  population  of  6U,00U  in- 
habitants; which  includeii  bowereri  the  inhabitants  of 
the  adjoiidng  piaioi  who  may  amount  to  one-third  of  the 
whole  number. 

Many  noble  Spanish  ramilics  rcsivfc  in  the  place;  but 
the  citizens  in  general  spciui  tlieir  lives  in  sloth  and 
indifference,  and  are  totally  ignorant  of  every  thing  be- 
yond the  boundaries  of  their  city.  They  are  of  a  yellow, 
eun  bumt|  and  even  livid  complexion;  a  gloomy  and 
choleric  temperament.  Their  indolent  habittj  bad  food} 
and  excessive  use  of  iced- water,  renders  them  subject 
to  ill  health.  The  universal  remedy  employed  by  them 
is  bleeding  in  the  hand  ;  and  few  of  them  are  known,  who 
do  not  lose  blood  ten  or  twelve  time  every  year»  See 
jLaborde'a  view  tf  Spaim^  vol.  ii.  (9) 

MUREX.  See  Conckoloot. 

MURIATIC  ACID.   See  Chkiiibtbt. 

MUSCA.    See  Kvtomoiogt. 

TM I  "^C AT,  M  "  I  '  r.  or  Meschet,  a  c'.iy  of  Arabia 
I'elix,  situated  at  the  entrance  of  the  Persian  Gulf,  under 
the  tropic  of  Cancer,  and  in  57**  26'  of  east  longitude.  It 
Ja  the  meat  considerable  towni  though  not  the  capital  of 
tbe  province  of  Omon ;  and  the  Imaum,  or  prince  of  the 
country,  is  usually  styled  the  Imaum  of  Muscat.  His 
dominions  extend  about  300  miles  along  the  Persian 
Gulf,  and  nearly  as  far  inl  ind,  till  they  touch  the  terri- 
toriea  of  the  prince  of  Yemen.  The  town  of  Muscat  is 
bnill  on  a  level  tpoti  between  two  rocky  hills,  on  which 
are  erected  a  numtMsr  of  well  placed  batteries,  capable 
of  making  a  formidable  defence  against  any  attack  from 
the  sea.  The  harbour,  which  resembles  the  figure  of  a 
horse-shoe,  with  the  entrance  at  the  south-east  point,  is 
temarkably  well  sheltered  from  the  most  prevailing 
irindsi  and  so  capaciouii  that  several  hundreds  of  ships 
might  ride  in  It  with  perfect  safety  and  convenience. 

The  Porliif^ucse,  after  their  expulsion  from  O'-rrr'-. 
took  possession  of  this  town  in  1508  ;  and  besides  strcngth- 
er,iii|.;  Us  fortifications,  adorned  it  with  many  public 
buildings.  During  a  century  nnd  a  half,  they  carried  on 
a  profitable  tmde  with  the  Arubs  for  gums,  drugs,  hides, 
bees- wax,  cattle,  aheep,  kc.  in  exchange  for  which  they 
f  upplied  them  with  tolMceoi  coffwi  India  and  European 


goods.  Butabont  the  middle  of  the  seventeenth  ccnllt^, 
they  were  expelled  by  the  Arabs;  and  all  their  attempta. 
to  regain  possession  w  tbe  place  only  served  to  improve 

the  military  a:  ti  maritime  power  of  the  natives.  The 
Muscatceis  car.y  oi.  irequent  hostilities  with  the  Per- 
sians; but,  at  the  very  time  when  they  would  capture  all 
aliips  of  war  and  other  vessels  at  sea,  bound  to  other 
ports,  they  alknr  them  free  permission  to  enter  tbe  port 
of  Muscat,  or  any  of  ita  dependencioBi  to  purchase  goods 
for  ready  money,  and  to  pass  safely  homeward  with  their 
cargoes.  So  much  of  the  patriarchal  form  of  govern- 
ment is  said  to  prevail  in  this  city,  thai  liic  Imaum  is 
obliged  t'j  obey  a  summons  before  the  Cadi,  at  the  instance 
of  any  ot  his  subjects,  who  might  account  himself  agniev> 
ed.  The  inhabitants  are  described  as  tbe  meet  liberal 
minded  of  all  Mabomedans,  polite  in  their  conduct  to 
strangers,  upright  in  their  mercantile  transactions,  tem- 
perate ill  their  mode  of  living,  chaste  in  their  manners, 
and  rarely  guilty  of  crimes  requiring  cognizance  of  the 
laws. 

The  climate  of  Muscat  is  extremely  hot  and  dry.  The 
rainy  season  extends  from  November  to  February  1  bttt 

heavy  dews  fall  throughout  tl-.c  ;Thole  year,  srul  suppiv 
the  moisture  retjuisiie  for  icgctation.  The  inouutams 
immediately  behind  the  city  arc  stony  and  barren  ;  but 
the  adjoining  valleys  arc  extremely  fertile,  and  produce 
a  variety  of  excellent  fruits  and  grains.  Wheat  and  bar* 
ley  are  aova  in  December,  and  reaped  in  March. 
Oranges  and  lemons  (supposed  to  have  been  introduced 
by  the  Portuguese,)  grapes,  apricots,  and  peaches,  are 
abundant.  The  mango  is  produced  in  the  greatest  per- 
fection; and  their  stones  used  to  be  carried  to  India  for 
seed,  as  a  better  species  than  any  to  be  found  in  that 
countiy.  But  the  fruit  moat  extcnaively  cultivated,  and 
for  which  the  district  la  most  celebrated,  is  the  d^rc,  cf 
which  large  cargoes  are  regularly  exported.  There  is 
a  great  variety  of  excellent  roots  and  pot-herbs  ;  and 
sheep,  cattle,  and  especially  fish,  may  be  purchased 
at  a  very  cheap  rate.  Fresh  water  is  conveyed  to  tha 
ahipping  in  a  very  peculiar  manner.  As  the  road  (iob 
the  spring  is  full  of  sharp  rocks,  and  does  not  admit  of 
casks  being  rolled  along  it,  the  waiEr  i<;  rari-icd  rloirn  in 
skins,  and  emptied  into  boai&  const:  ucicd  tor  ilie  pur- 
pose; but  these  are  sometimes  apt  to  ship  so  much  sea- 
water,  as  to  spoil  the  whole  cargo,  or  at  least  to  render 
it  unpleasantly  brackish. 

This  town  carries  on  a  very  exiamhra  trade,  and 
aends  a  number  of  hrge  ships  to  tbe  porta  of  the  Red 
Sea,  and  on  the  coast  of  Mnlahar.  The  goods  brought 
from  these  places  are  again  transferred  to  trading  ves- 
sels from  both  sides  of  the  Persian  Gulf,  and  from  the 
coast  of  Caramania  as  &r  as  the  river  Indus.  The  in* 
habitants  also  maintain  a  large  inland  trade,  not  only  with 
the  subjects  of  their  own  prince,  but  with  nuir^err  us 
tribes  of  independem  Arabs,  to  whom  they  send  luuia 
piece-goods,  pepper,  ginger,  rice,  tobacco,  coffee,  sugar, 
with  other  kinds  of  India  produce,  beside  English  cut- 
lery, cloth,  toys,  &c. ;  from  whom  they  receive  in  return, 
gums,  drugs,  ostrich-feathers,  hides,  sheep  and  lamb' 
skim,  honey,  bees-wax,  Hve  cattle  and  sheep.   The  town 

is  :-'"Tii cti nies  so  full  of  r^r-nr's.  t^rit  thr  '.varchouses  are 
not  able  10  contain  them,  aiiu  they  asc  aaid  to  remain 
night  and  flay  piled  upon  the  streets,  without  any  protec- 
tion, and  yet  without  any  danger  of  being  pilfered. 
Muscat  has  recently  become  a  mart  for  importing  slavaa 
from  Africa,  who  are  thence  ahipped  to  fiuaUre  and 
Bussorab.  (y.) 
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NEW  EDINBCBGH  ENCYCLOPEDIA. 


PLATES  CCCLXXII,  CCCLXXIII. 
ComtalD  D]»sr«ns  ilhntntifeorilM  ardcle  MeoiuTilioo. 

PLATE  CCCLXXIV. 

Fift.  1.  A  Themaometer  with  the  C«iitiyi«d«  and  Fah* 

renbch's  8e«Ie. 
Fi^fc  3)  9,  RepwtMit  (ha  S«If-f^^iiqg  TbenttOdM- 

tcr. 

Fig.  4.  Mr,  Adie's  Sympicsouietcr. 
Figs.  5,  6.  The  Sclf-rcgisteriog  Hjgrometer. 
Fig.  7.  A  Plaviroeter,  or  Rdli  Gavge. 
Fii;.  8.  Mr.  Anderson's  New  Atroometcr. 
Fig.  9.  Diagram  Tor  explaining  the  Theory  of  Rain. 
Fif .  10,  Diagram  for  rcpmeDtfaig  VwicUctof Tempe- 
rature. 


PLATE  CCCLXXV. 

Fig.  1.  Caaaiut'i  Reuculum>or  Micrometer. 

Fig.  2.  Dr.  Bradley's  improved  Reticulum. 

Fig.  3.  CataUo'ft  Motber  of  Pearl  Micrometer, 

Figs.  4,  5.  Dr.  Brewster's  Circolar  Mother  of  Pewl 

Micrometer. 

Fig.  6.  Prouy's  Nonius  Screw  for  Micrometers. 

FigSt  7*8,  9,  10,  1  1.  Diagrams,  &c.  fur  explaining  and 
descriUng  Dr.  Brewster's  Optical  Wire  Mi- 
crometer. 

Fig.  12.  Dr.  Brewster's  Ejre-pioM  Microowimr  for  Re- 

fracting  Telescopes. 
Fig;  13.  Dr.  Brewster's  Eye-{uee»  Hkromcter  far  Re- 
flecting Telescopes. 
^Flg.  14.  Diagram  for  explaining  tfao  plfaciple  <tf  Di- 
vided Object  Glut  MicmnMlm. 
'    VoL.Xm.  Past  II. 


Figs.  15, 16>  IT,  IS.  MetiMd  of  moMariag  Angnlw 

Sptcea  ID  A*  1m«v«m  bf  it 
Fi|^  19,  SO,  SI.  Dr.  Masiielf  ne^a  PrismtU!  Mieronie- 


ter. 


Fig.  22.  Ramsden's  Catoptric  Micrometer. 
Figs.  33, 34.  Ramsden'a  Dioptric  Micrometer. 


PLATE  CCCLXXVI. 

Figs.  1,  3,  3.  Dr.  Brewster's  Divided  Object  Glass  Mi- 
crometer. 

Figs.  4)  5,  6,  7.  Sir  W.  Herscbel's  PositioD  Micreme- 
ler. 

Figi.  9,  10,  II,  13, 15.  Dr.  Bremter**  Position  Micro- 
meter. 

Figs.  14, 15, 16,  17,  18.  Sir  W.  Hersebel't  Lamp  or 

Lucid  Disc  Micrometer. 
Figs.  19,  30.  Rochon's  Doubly  Rerracting  Micrometer. 
Figs.  81, 33, 83.  Or.  WoUaatm's  Single  Lens  Micro- 

meter. 

rig.  24.  Dr.  Brewster's  Micromctrlcal  Comparer. 
Fig.  35.  MicroKopical  Micrometer  by  Double  Refrac- 

tioii. 


PLATE  CCCLXXVIL 

Figs.  1,  2,  3.  Mr.  Stephen  Gtay's  Water  Microscope. 
Fig.  4.  Mr.  Gray's  Fluid  Reflecting  Microscope. 
Figs.  5,  6.  Dr.  Brewster's  New  Single  Microscope. 
Fig.  7.  Dr.  Wollaston's  Periscopic  Microscope. 
Figs.  8,9,  10,  II.  Dr.  Brewster's  Improvements  on  the 

Periscopic  Microscope. 
Fig.  13.  Common  Flower  and  insect  Microscope. 
Fig.  13.  Microscope  for  Opaque  Objects. 
Fig.  14.  Witbenog'e  BoUnicel  Microscope. 
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F!g.  15.  Pocket,  Botanical,  and  Universal  MictOKOp*. 
Fig.  16.  Lyonei'a  Anaiomical  Microscope. 
Fig.  17.  Wilson's  Pocket  Microscope. 
Fig.  18.  Dr.  Smith's  Compouxul  Microscope. 


PLATE  CCCLXXVIII. 

Fig.  19.  Cuff's  Double  Constructed  MicRMCope> 
Fig.  30.  Universal  Compound  Microscope. 
Fig.  31.  Amici's  Reflecting  Microscope. 
Fig.  33.  Dr.  firewater's  RcBectiDg  Microscope. 
IRg.  39.  Mr.  Wtddcl't  Compoima  Microacope. 


PLATE  CCCLXXIX. 

Fig.  34.  Method  of  viewing  and  illmnuMdng  Microteo- 

pic  Objects. 

Fig.  25.  ^Epinus's  Method  uf  illuminating  Microscopic 
Objects. 

Figs.  .36— 33.  Represents  Martin's  Solar  Microscope* 

and  the  Sppsrstus  which  accompanies  it* 
Fig.  34.  ImproveoMOt  on  tlw  Solar  Microscope. 
Figs.  35,  36,  37,  38.  Represent  Adam's  Lucemsl  VR' 

croscope. 

Fig.  39.  Shows  a  new  Method  of  iiluminsting  objects  in 
tlw  Sidar  end  Laeetnal  Mieroicopes. 


PLATE  CCCLXXX. 

Fig.  1.  Is  the  Lobster  Insect,  which  is  found  on  the 
Legs  of  •  Fljr,  end  also  occurs  in  liooks  and 
Paper,  and  In  Plants. 

Fig*  9»  Is  ai)  Insect  denominsted  the  7>r0«  PAy$a/iut, 
which  is  found  on  the  D»ndelion»  and  other 
Plants  and  Flowers.  The  body  is  blacki  and 
the  vioga  white. 

Fig.  a.  Represents  the  Ctmex  ArMiw«  a  beatitifol  In- 
sect, with  its  colours  very  bright,  and  elegantly 
arranged,    li  i^  found  in  June  on  the  elm-tree. 

Fig.  4.  Represents  the  CAri/*  r?i  ;  ;  Aafiaragi,  which  is 
found  in  June  on  the  Asparagus,  after  it  has 
run  to  seed. 

Fig.  «.  Is  the  Mthe  Momoctrot,  found  on  umbelliforoua 

Plants. 

Fig.  6.  Represents  a  Scale  from  the  Sole  Fish. 

Fig.  7.  Shows  a  Section  of  a  Weed  called  the  Fat  He0| 

which  grows  among  rubbish. 
Fig.  8.  Is  the  Section  of  a  Reed  from  PortugaL 
Fig.  9.  Representa  a  Sectieo  of  the  BamlMMi. 
Fit;.  10.  Is  a  Section  of  the  Hazel. 
Figs.  II,  \2.  Show  the  Eggs  of  Moths  and  Butterflies, 

particiiltrly  tb«  PMrn^  MuttHt. 


PLATE  CCCLXXXI. 

Fig.  1.  Repreteota  a  Battalion  forming  Front  to  the 

Rear,  bf  a  Conntcr'iiiareh  of  the  whole. 
Fig.  2.  Forming  Front  to  the  Rear  by  a  Countcr-msrch 

of  Platoons. 

Fig.  3.  A  Battalion  Ibrming  Front  to  the  Rear  by  wheel- 
ing about. 


Fig*  4.  One  hiif  faced  to  diu  Rigbt'«hinit|  prttiona  1* 

Wheeling. 

F%.  5.  Forming  Front  to  the  Flank,  by  faciug  tO  ths 

Right  or  Left,  and  marchii^  up. 
Fig.  C  The  same,  by  Deploying. 

Fir^  7.  The  same,  by  a  single  quarter  Wheel 
i:ig.  a.  i  n:  s^me,  by  an  eighth  Wheel,  by  CoiDpanie^ 
the  I  Jink  CotapBiiy  only  flMkiag  id  ontiiv 

Wheel. 

Fig.  9.  The  same,  by  wheeling  round  tlie  Centre. 
Figs.  10, 11.  Forming  from  Line  Into  Columna. 
1^.  19.  Formhigt  or  Deploying,  from  the  Centre. 
F^  15, 14.  A  Battalion  in  Colonn  BMnduBf  offtD  At 

Right  and  to  the  Left. 
Fig.  15.  Marching  forwards  in  Columns. 
Fig.  16.  Marching  to  the  RearinCotttflua. 

PLATE  CCCLXXXn. 

Fig.  17.  A  Counter-march  by  Columns. 

Fig.  18.  Columns  breaking  off  OB  a  mrtow  roud,  or  de- 
file, without  halting. 

Fig.  19.  The  Oblique  March  by  Columns. 

Fig.  30.  Close  Columns  forming  Front. 

Fig.  31.  Deploying  from  the  Centre. 

Fig.  33.  The  Movemenu  ravwaadi  tbe  lait  lUviaioft 
fom^  the  Head. 

Fig.  S3.  Foming  Front  to  the  Rear  by  ceantei^mafch- 
ing  and  deploying. 

Figs.  34,  35.  Close  Columns  fornui.g  I  ronl  to  iheFludk* 

nga.  36,  27,  28.  Columns  Termed  by  wheellNgi  plucad 
in  order  of  Battle  to  the  Front. 


PLATE  CCCLXXXItl. 

Figs.  39,  30,  31,  32,  33,  34,  3i,  36.   Columns  forming 

Front  to  the  Rear. 
Fig.  37.  Columns  deploying  close  to  a  Defile. 
Fig.  M.  Passiog  Obstacles,  and  forming  Una. 
Fi^.  39.  The  Oblique  Order  in  Line. 
Fig.  40.  Tlie  Oblique  Order  by  EthcUont. 
Yi^.  41 .  An  Armyt  ii^  four  Columns  of  March,  forming 

Line. 

Fig.  43.  An  Army  attacked  on  its  Flank,  changing  the 
direction  of  its  Columns^  and  gaining  theFlanh 
of  the  Eoemy. 


PLATE  CCCLXXXIV. 

Rqireaeiita  the  order  of  Battle  at  Kollitii  betw— a  the 
Austriana  and  Prussianai 


PLATE  CCCLXXXV. 

Represents  the  order  of  Battle  at  Rossbacbf  between  tlie 
Ausirums  and  PruasiaM. 


PLATE  CCCLXXXVI. 

Represents  the  order  of  Battle  at  LeulhcD|  between  the 
Attitriam  and  Prussian. 


Digitized  by  Google 


BXPLANATIOH  OF  PLATES. 


811 


PLATE  CCCLXXXVil. 

Fig.  1.  Represents  the  order  of  tiarcband  Maooeavret 

at  the  Battle  of  Kottto. 
Tig.  S.  Represents  the  ord«r  of  Mirch  «t  the  Bttllo  lit 

Rossbach. 

Fig.  S.  Represents  the  order  of  Mwoh  lid  l&Mttatrm 
•t  the  Battle  of  Leatben. 

PLATE  CCCLXXXVin. 

Fig.  1.  Represents  the  way  in  which  Str&ta  of  Coal 

meet  the  Alluvial  Corer. 
Figs.  9,  3,  4,  5,  6.  RapreMat  tbe  Sbapeaof  Coa]  Fields. 
Fig.  r.  Show*  the  Horiiootal  Section  of  «  Coal  Fidd 

inteiTiecled  with  Grcen-stor.c  Dikes. 
Figs.  8|  9.  Represent  Slips  in  a  Coiil  1  icld. 
Figs.  10,  12.  Show  the  effects  produced  by  DikOB. 
Fig.  11.  Sbows  tbe  effecu  prodaced  by  Slips. 


PLATE  CCCLXXXIX. 

Fig.  I.  Explains  tbe  general  Law  respecting  Dikes  and 
Slips. 

ng.  S.  Sbows  tiie  dbet  of  Hltcbe*  or  Slips  upon  Strau 
of  Coel. 

Figa.  S|  4.  Vertical  and  HorizoMai  Secttoo  of  a  Tfoa- 

ble,  called  a  JVifi. 
Fig.  5.  View  of  a  Trouble  called  a  Pot  Bottom. 
Fig.  6.  HoRiontal  Section  or  Plan  of  a  Coal  Field  as 

found  iianwdiately  under  th«  Allttvial  Com. 

Fig.  7.  Vertical  Section  of  ditto. 
Fig.  8.  Shows  the  effect a  great  Slip. 


Fig.  9.  U  tbe  view  of  «  Coal  Field 


PLATE  CCCXC. 

Fig.  1,  Represents  varioat  Tools  used  b  boring  Sat 

Coa). 

Figs.  Sf  3,  4)  5.  Explain  tbe  mciiod  of  conducting  a 
Series  of  Bores  in  exploring  the  Strata  for 
Coal. 

Pig.  6.  Shows  the  method  of  ascertaining  £dge  Coals. 
Fig.  7.  A  Coal  Field  where  the  Fittmg  is  made  bj  a 

Day  Level. 

Fig.  8.  Represents  a  quicksand  in  a  Uaj  Level. 

Figs.  9,  10,  II.  Show  the  forms  of  Pita. 

Fig.  13.  A  Bed  of  Quicksand  resting  on  a  Bed  of  loi- 

pervioos  Cisy. 
Fig.  13.  Iron  Gland  for  fixing  Pump*  in  a  Pit. 
Fig.  U.  Method  of  keeping  back  Feeders  of  Water. 
Fig.  IS.  Represents  a  Kt  widened  for  Plank  Tubbing, 

or  Cribbing. 

mg.  16.  Method  of  wedging  a  Cutter  in  tbe  Strata. 


Figs.  10,  II,  12.  See  p.  37$. 
Fig.  13.  Shows  a  simple  Mo  .lc  f  f  Working  Coal. 
Fig.  1 4.  Shows  one  of  the  Shropshire  Methods  of  work- 
ing Coal. 
Fig.  IS.  See  p.  37S. 

PLATE  CCCXCII. 

Fig.  1.  Represents  Mr.  Buddie's  New  System  of  Pan> 
net  wofklng. 

Fig.  S.  Is  one  of  tlio  Shroiisbire  Methods  of  working 

Coal. 

1  ig.  3.  Is  a  Modiacadon  of  (he  Sbrofsbtre  Method. 

Fig.  4.  See  p.  380. 
Fig.  5.  See  p.  S7(. 


PLATE  CCCXCni.  . 

Fig.  I.  Method  of  working  the  Shropshire  Thick  Coal. 
Fig.  3.  Method  of  working  the  Johnstone  Thick  Coal. 
Fig.  3.  Method  of  Working  Edge  Coali. 

Fig.  4  Shafts  or  Limbers  for  Horses. 
Fig.  6.  Position  of  Uic  Carbonic  Acid  Gas  in  Coal 
Mines. 

Fig.  6  to  IS.  The  variwu  Methods  of  Ventilating  Coal 
Mines. 

Fig. !«.  FOiitk»  of  the  Inaammabte  Air  in  Coal  Mines. 


PLATE  CCCXCIV. 

Fig.  1.  Represents  Mr.  John  Tajrlor's  Hjrdraulio  Air- 
pump. 

Fig.S.  Shows  Spedding's  improred  System  of  Venttt- 
ation. 

Figs.  S  to  8.  Shew  tbe  Methods  of  weriting  Under-dip 
Costs. 

Figs,  9, 10.  Represent  Dams  fbr  keeping  beck  Wsier 
in  Coel  Mfaies. 


PLATES  CCCXC V,  CCCXCVI. 

Conttto  various  Diagrams  illustrative  of  the  Prindj^es 
of  Oeotogy  and  Mineralogy. 


PLATE  CCCXCVIL 

Fig.  1.  Represents  a  Side  Elofation  of  Mr.  Banon's 

Machine,  as  used  nt  thf  Mint,  for eqUSiisiog 

the  thickness  oi  iMcul  Plates. 
Fig.  2,  Is  a  HoriaonUl  Plan  of  the  same. 
Figa.  3—6.  Represent  several  of  the  Farts  separately  on 

ft  largo  Scale* 


PLATE  CCCXCt. 


PLATE  CCCXCVm. 


Fig.  I.  Representsthemetbodof  Lowering  the  Pumps.  Fig.  I.  Ocythoe  cranchii. 

Fig.  2  Mctl.od  of  Tubbing  and  Cribbinf.  Fig.  3.  Two  of  the  Cotoeoqs  Rings  of  the  Sucksn  of 

Fig.  3.  See  p.  37o  and  3i)0.  Loligo sagittate. 

Fig.  4.  Sec  p.  37  Fig. 3.  Mandibles  of  (fittot  a»  the  Under  one;  l)t  tb* 


Figs.  5|  6.  See  p.  372. 
Figs.  8»  9.  See  p.  379. 


upper one. 
Fig.  4*  PueumodermoB  peioidi. 


Digitized  by  Google 
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EXPLANATION  Oi  PLATES. 


Fig.  5.  Testacclla  halioloidM. 

Fig.  6.  Onchidiumtypha. 

Fi^;.  7.  Doris  marginata. 

Fig-  8.  Thethya  fimbria. 

Fig.  9.  Phyllidia  oeellata,  upper  side. 

Tig,,  to.  PbyUidia  trilioeMat  under  side. 

Fig.  1 1.  Plevrobrwicliua  in«inbnuiKtut. 


Fig.  14.  Bnccinum  wKtatami  withoal  Uie  «heU. 
Fig.  tS.  Hylindi  tubercultUu 

Fig.  16.  Modiolus  vulgaris. 
Fig.  17.  Synoicum  unpens. 
Fig.  18.  Linf^iila  unguis. 
Fig.  19.  TubicioeUa  balacnarum. 
Fig.  SO.  CoroDttIa  bMlCMiis. 


PLATE  CCCXCIX. 

Fig.  IS.  Bttlla  hydatis. 

Fig.  13.  ValvattcristatajBttgDified. 


PLATE  CCCC. 

,  Is  a  Map  of  the  Mom's  Sarfiwc*  firon  a  dimvinf 
by  Dr.  firawsttr. 


END  OF  VOLUME  THIRTEENTH. 


Witfiam  llfowi^  rriaur*  rt>iJadel|Jti«. 
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